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Introduction and motivation

Introduction

goal motivate the estimation of unknown population

parameters

activity estimate the proportion of the continental United
States that is within a mile of a road

process repeatedly sample latitudes and longitudes and
explore properties of that location using an internet
mapping service

outcome individual as well as class-wide estimates (and

associated confidence intervals) for the proportion

technology straightforward to implement in general purpose
statistical software
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Introduction and motivation

Acknowledgements

@ derived from an activity developed by Danny Kaplan
(Macalester College)

e work supported by the MOSAIC project (NSF funded
community of educators working to develop a new way to
introduce mathematics, statistics, computation and modeling
to students in colleges and universities, www.mosaic-web.org

e more information and downloadable resources (handouts,
sample data, R code and these slides) available from
www.math.smith.edu/~nhorton/roadless
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Background
Data collection izati

Examples

Background on the activity

@ population parameter: proportion of continental US within 1
mile of a road

relevant for conservation and land use planning
hard to measure in population

sampling is an attractive approach

technology facilitates manual “data scraping” on the web
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USGS project

Data collection

Background
Organization
Mapquest.com
Examples
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Data collection
Mapquest.com
Examples

Organization

@ students given handout (included on website) describing
process

@ work in groups of 2 (a la “pair programming”) to proofread
and check results

@ instructor supplied R-code used to generate spreadsheet
containing random latitudes and longitudes and framework for
data entry

@ students open two windows: one web browser and one for
Excel

@ variables to code: incontinent (0 or 1), withinimile (0 or
1), and location (character)
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Data collection

apquest.com
Examples

nsamp = 50

long = -runif(nsamp, min=65, max=130)

lat = runif (nsamp,min=25,max=50)

data = cbind(sample=1:nsamp,
latitude=round(lat, 4),
longitude=round(long, 4),
incontinent=c(rep(NA, nsamp)),
withinlmile=c(rep(NA, nsamp)),
location=character (nsamp),
notes=character (nsamp))

write.csv(data,file="roadless.csv")
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Data collection gan
Mapquest.com
Examples

Mapquest.com

@ search window allows user to jump to a particular point by
providing latitude and longitude

@ can zoom in and out as appropriate to find where you are
@ legend on bottom left provides scale (1 mile = 5280 feet)

@ R used to generate spreadsheet containing random latitudes
and longitudes and framework for data entry in Excel using
code provided by instructor
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Data collection
Mapquest.com
Examples

Example

@ Imagine that our first random location was 40.0012
-83.0155

@ Is this within the continental US? If so, is it within a mile of a
road?

@ Let's cut and paste these values from our spreadsheet into
Mapquest.
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Background
Organization
Mapquest.com
Examples

Data collection

Example 1: the Ohio State University Statistics Dept
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Background
Data collection Organization

Mapquest.com

Examples

Example 2: British Columbia
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Background
Organization
Mapquest.com
Examples

Data collection

Example 3: Oklahoma
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Overview
R code

Analysis Results

Analysis and deliverables

@ students collect data from 50 samples

@ students analyze results in R, calculating their group’s interval
estimate

@ results get pooled for the class as a whole, yielding a smaller
interval

@ reinforces many important questions about design and
estimation
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Overview
R code

Analysis Results

Analyses of a sample of size 50

> ds = read.csv("roadless.csv", stringsAsFactors=FALSE)

> table(ds$incontinent)
0 1
22 28

> table(ds$location[ds$incontinent==0])

Atlantic Canada Gulf of Mexico

10 1 2
Pacific water
6 1

Mexico
2
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Overview
R code

Analysis Results

Analyses of a sample of size 50

> smallds = subset(ds, incontinent==1); rm(ds)

> table(smallds$withinimile)

0 1

2 26

> binom.test (26, 28)
Exact binomial test

data: 26 and 28

number of successes = 26, number of trials = 28, p-value =
alternative hypothesis: true probability of success is not
95 percent confidence interval:

0.7649652 0.9912295

sample estimates:

probability of success

0.9285714
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Discussion
Extensions

. . ; uestions
Discussion and extensions Q

Discussion

@ straightforward approach to estimation of an unknown
population parameter

hard to measure the true value
the parameter is moderately interesting

estimator is creative

easy to implement in a single class (if taught in computer
classroom)

helps reinforce the use of technology in the course

@ brings in many design questions (how do | measure a mile?
Should unlabeled paths be included? What if | land in the
middle of a 3 mile wide lake?)
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Discussion
Extensions

. . ; uestions
Discussion and extensions Q

Extensions

@ can be done outside of class (if lab space not available)

@ can audit student work to ensure that they are appropriately
coding their locations

@ students asked to summarize and assess assumptions used

@ note that the world is not flat (duh!): nice connections to trig
in terms of improving the sampling (see the rgeo() function
within the mosaic package

@ other ideas?
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Discussion and extensions

What proportion of the U.S. is within a mile of a
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