
SOS 101/AML 100 Exercise Name:

Problem set 4
Regression and Correlation

General instructions: Answer each question as thoroughly as possible (meaning, show
us your thought process completely). Use the space provided unless otherwise noted. Please
organize your answer so that the flow of your reasoning is clear and leads obviously to your
answer. (This will help ensure that you get all the points you are due.)

Late penalty: 10% of points earned per day late.

1. Use the data in file, ArcticSeaIce.xlsx, to complete the following exercises. You can
download the data file from the course website. The file holds an Excel data frame with
data from NASA’s Sea Ice Remote Sensing Project. The data are organized as follows:

• Columns A and B are the year and
month in which the data were ac-
quired, respectively.

• Columns C through K show the
mean area, in km2, covered by sea
ice in various locations in the arctic
and seas immediately adjacent to it
in the month indicated in columns
A and B. The map on the left shows
where most of the regions in the
data set are.

• Column L shows the total area
(km2) of arctic waters covered in
sea ice for the month indicated in
columns A and B.

• Finally, column P shows the total
area (km2) of arctic waters covered
in sea ice in December of the year
listed in column O.

Use these data to complete the exercises starting on the next page.
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(a) Construct a scatterplot of sea ice extent in Baffin Bay (x-axis) vs. that in the Green-
land Sea (y-axis). Include a regression line. Print the graph and append it to this
packet when you hand it in.

(b) For every increase of 1 km2 in the sea ice of Baffin Bay, on average how much does
the sea ice coverage of the Greenland Sea change? Be sure to note if the change is
positive or negative. Place your answer and your reasoning in the space below.

(c) How much of the variation in sea ice coverage in the Greenland Sea is explained by
its regression on sea ice coverage in Baffin Bay? Place your answer and explain your
reasoning in the space below.

(d) Is there any indication that the variation in sea ice the Greenland Sea changes with
changes in sea ice coverage in Baffin Bay? Place your response, with a complete
explanation of your observations and reasoning leading to your conclusion, in the
space below.
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(e) Construct a time-series scatterplot of total Arctic sea ice in December, from Decem-
ber 1978 through December 2007. (See columns O and P.) Add a regression line.
Print the graph and append it to this packet when you hand it in.

(f) On average, how much does total arctic sea ice in December change from one year
to the next? Be sure to note if the change is positive or negative. Place your answer
and your reasoning in the space below.

(g) How much of the variation in December sea ice coverage throughout the arctic is
explained by its regression on time? How does this analysis relate to current ideas
about global climate change? Place your answer and explain your reasoning in the
space below.

(h) There is quite a bit of information in this data set. Explore it using the statistical
tools that we have developed in this class. What patterns can you find? Write a
1-page (max) summary of your explorations, and include a description of at least one
pattern that you noticed. Include a paragraph explaining what these investigations
teach you about arctic sea ice patterns over the last 30-ish years. Include at least
one figure from your investigation. (You can include more than one.) The figure or
figures do not count toward the page limit. Append your mini-report to this packet
when you hand it in. (This is worth about 1/2 of the points on this problem set, so
we are expecting something rather thorough.)
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2. In the late 1970s, it was discovered that the carcinogen, nitrosodimethylamine (NDMA)
was formed during the drying of green malt, which is used in brewing beer. Beginning in
1980, a new malt drying process was developed that claimed to minimize the formation of
NDMA. Investigators testing this claim compared the two malt drying processes by taking
random, independent samples of domestic beer brewed using both processes. NDMA
concentrations in parts per billion were measured for both processes. Here are the results:

Old process 6, 4, 5, 5, 6, 5, 5, 6, 4, 6, 7, 4
New process 2, 1, 2, 2, 1, 0, 3, 2, 1, 0, 1, 3

Use these data to complete the following exercises:

(a) Calculate the mean and standard deviation of NDMA concentration for each process.
Place your computations in the space below.

(b) Assume that the data from each process come from normal parametric distributions
with the same variance. Use Excel to test the hypothesis that this difference in
means could be due exclusively to chance variation and not a true difference in the
malt-drying processes. In the space below, record your p-value and interpret this
result in terms of the hypothesis being tested. Be specific and complete.
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