
2028: Basic Statistical Methods
Homework 4

This homework is due Wednesday, October 9th in class BEFORE class starts. Late papers
will not be accepted. Please do not turn in any papers to any mailbox.

• Please remember to staple if you turn in more than one page.

• Please make sure to SHOW ALL WORK in order to receive full credit.

I Mean Confidence Interval Estimation

1 The pH levels of a random sample of 16 chemical mixtures from a process were
measured, and a sample mean x̄ = 6.861 and a sample standard deviation s =
0.440 were obtained. The scientists presented a confidence interval (6.668,∞) for the
average pH level of chemical mixtures from the process. What is the confidence level
of this confidence interval?

2 A sample of 30 data observations has a sample mean x̄ = 14.62 and a sample standard
deviation s = 2.98. Find the value of c for which µ ∈ (−∞, c) is a one-sided 95%
t-interval for the population mean µ. Is it plausible that µ ≤ 16?

II Proportion Parameter Estimation

1 American’s View on Illegal Drugs

A CNN/Time conducted in April 2011, asked the following question: “Do you favor
or oppose the legalization of marijuana?”. Go to:

http://www.pollingreport.com/drugs.htm

i. Based on the poll’s results, calculate a 95% confidence interval for p, the pro-
portion of all American adults who oppose the legalization, and interpret your
interval in context.

ii. The report provides the information that the margin of error equals ±3.5 (note
that it says in blue above the results” “Margin of error ±3.5”). Write one or two
sentences interpreting this value that could be understood by someone who does
not know anything about statistics.

2 Recent Gallup Poll estimates that 88% Americans believe that cloning humans is
morally unacceptable. Results are based on telephone interviews with a randomly
selected national sample of n = 1000 adults, aged 18 and older, conducted May 2-4,
2004.

(a) Find 95% confidence interval for the true proportion? Does 0.9 fall in the interval?

(b) Pretend that you want to replicate Gallup’s inquiry in the Atlanta area. What
sample size is needed so that the length of a 95% confidence interval for the un-
known proportion of people in the area who believe that cloning humans is morally
unacceptable does not exceed 0.02?

(c) How would you change the sample size if you are sure that the true proportion
exceeds 0.7?
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III Computer Problem

Background. The deflection temperature under load for two different types of plastic
pipes is being investigated. Two random samples for each pipe type (with sample sizes
equal to 33 and 38 respectively) are tested, and the deflection temperature observed is
recorded (in ◦F ).

Instructions for reading the data. The data file is included with this assignment (file ’De-
flection.txt’). In these data, the first column indexes whether the data is for the first pipe
(pipe=1) or the second one (pipe=2). The ’Temperature’ variable consists of the deflection
temperature.

To read the data in R, save the file in your working directory (make sure you have changed
the directory if different from the R working directory) and read the data using the R
function read.table.

data = read.table("Deflection.txt",header=TRUE)

We write the two variables (index for the first and second pipes) and the deflection tem-
perature into two vectors:

index = data[,1]

deflection = data[,2]

In order to separate the deflection temperature for the two pipe types, we need to run the
following commands:

index.1 = which(index==1)

index.2 = which(index==2)

pipe1 = deflection[index.1]

pipe2 = deflection[index.2]

The vector ’pipe1’ consists of the deflected temperatures for pipes of type 1, whereas
’pipe2’ is that for pipes of type 2.

Question 1. Is the deflected temperature with the 71 pipes normally distributed? You
may check normality using the hist function R which constructs a histogram for your
data:

hist(deflection)

Construct the two histograms of the deflection variable for pipes of type 1 and that of type
2. Use the function ’hist’ and the defined vectors above to obtain these histograms. Can
we assume normal distribution for the possible deflection for pipes of type 1? Comment
on the shape of the two histograms.

Question 2. What are the point estimates for the following parameters:
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• µ1 = the deflection for pipes of type 1.

• µ2 = the deflection for pipes of type 2?

What are standard deviations of the estimates of the two parameters?

To obtain these estimates you may use the function mean in R. For example, you want to
compute the mean of the values in a vector called ’values’, you will perform the following
command:

mean(values)

To obtain the σ2 variance of a vector of values (e.g. values), you can run the following R
command

var(values)

The function in R for the square root of a value is sqrt. For example, to compute the
square root of the variance of the vector ’values’, the R command is

sqrt(var(values))

Question 3. Construct 95% confidence intervals for the mean deflection temperature for
pipes of type 1, and that of type 2. Use the t-interval for that. Compare the two intervals.
What are your concluding remarks for this case study?
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