Math M111 — Due 28 Feb Spring 2008

The American Community Survey (http://www.census.gov/acs/) is a survey conducted by the US Cen-
sus Bureau to gather information about communities in the US. A subset of this data have been extracted
to a file on Oncourse in the “Resources” section and also on the course Webpagg. A detailed description
of the data in each column is given at the end of this document.

The goal of this project is to introduce you to using a spreadsheet to process a moderately large data
set.

The Project

Answer the following questions using a spreadsheet application. A tutorial on using Excel 2007@ is available
on Oncourse in the “Resources” section and also on the course webpage. This tutorial was written for this
class for this project. Do the tutorial first!

Your project grade will be based on:

1. (90%) A typed document answering each question thoroughly and completely. This project is the
only project for which you may answer each question independently?.

2. (10%) Your spreadsheet file via email. Do not print your spreadsheet!

Even though you are submitting your spreadsheet, all relevant content (graphs, computed values, ...)
should be included in your report. Any relevant content which appears only in your spreadsheet
will only count for half credit. Data columns are not relevant content.

Solutions must be described completely and in full paragraphs with complete ideas. Be sure that your
solutions include enough information that the reader is able to follow your thought process and is able
to determine the point of each question and response. The spreadsheet component will be graded based
on organization or your computations. The tutorial gives guides to acceptable spreadsheet structure and
organization. Other organization schemes are acceptable, though haphazardly placing items into a single
sheet will result in a poor grade on your spreadsheet component.

1. Find the mean, standard deviation, and five number summary for all the original (numerical) columns
of data. It is enough to compute these and leave the values in your spreadsheet.

2. Find the number of people over 65, number of people below the poverty level, and number of men and
the number of women for each county (leave this information in your spreadsheet). In your report,
explain how you performed your computations by providing formulas. Explain why your formulas
computed the desired quantities.

3. Find the total number of people over 65, number of people below the poverty level, and number
of men and women for all the counties. Find also the total number of people in the United States
(according to this data). Use these to get the overall percentage of each. Report these values in your
written report.

"http://dean.serenevy.net/teaching/classes/Spring2008/M111-1/ProjectiData.csv

2«Office Enterprise Edition 2007” is available as a free download through the IUware website (http://iuware.iu. edu/) or
is available for $27 from the bookstore.

3You are welcome to merge questions if you find that easier (especially problems 2 and 3).


http://www.census.gov/acs/
http://iuware.iu.edu/

4. Get histograms and boxplots for at least two columns (do not choose men/women never married,
columns O and P). Describe the histograms and compare them to their boxplots.

If a variable has outliers a modified boxplot can be drawn which uses the LOW or HIGH value from
the 1.5 IQR rule on the side where the outliers liﬁ. Plot both the boxplot and this boxplot with
outliers removed on the same graph. Does the removal of outliers affect skewness of the graph?

Include the histograms and their corresponding boxplots in your solution. Use the values computed
in problem 1 to draw the mean, 1SD, 2SD, and 3SD lines on the histograms (by hand or using
“Layout” — “Shapes” — “Line” in Exceﬁ). Describe each graph, its spread, skewness, and compare
it to its boxplot. Which, if any, histograms seem to follow the 68/95/99.7 rule (and thus approximate
normal curves)? Be sure to identify your graphs properly by choosing descriptive titles.

5. How do the percent of men and women who have never married compare? Get histograms and
boxplots for each (draw boxplots together on the same graph). You should talk about the shape,
center, and spread of the two groups.

6. Find two different scatterplots for two pairs of variables you think might be related. Explain why you
think they might be related, how strongly you expect them to be related, and whether you expect a
positive or negative association. For each graph, describe its shape (is it football-shaped or not) and
compare the correlation coefficient to the graph.

You may also find it interesting, if you wish, to compare each scatterplot to the scatterplot of the
same variables with the axes reversed. Comparing the outliers shown in the boxplot to the (visually
determined) outliers in the scatterplot may also be interesting.

Column Descriptions

the county name

the state

the FIPS state code (Federal Information Processing Standard)

the percentage of people who do not speak English at home

the median age in the county

the mean size of a household

the median household income

the mean time (in minutes) it takes a working adult to travel to work

the percent of adults who have finished high school

the percent of adults who have a bachelor’s degree

the percent of households where the head(s) of the household is married
the percent of people below the federal poverty level

the sex ratio — the number of males per 100 females

the percent of people 65 or over

the percent of adult males who have never married

the percent of adult females who have never married

the age dependency ratio (100 x (# of people under 18 or 65 and over) / (# of people 18-65))
the percent of people in the county who were born in that state

the percent of adult workers that use public transport to commute to work
the population of the county
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4For example, if min = 3, max = 17, LOW = -2, and HIGH = 13 draw the boxplot using 3 for the low tail but 13 for the
high tail.
5Set the line’s “width” to 0 in the “Format” menu to force the line to be vertical.



