
Statistical Computing (36-350) 

Regular Expressions II 
Cosma Shalizi and Vincent Vu

November 14, 2011



Agenda

• Worked example from previous lecture

• Extracting matches with regmatches()

• Worked example: scraping web links

• Tagged expressions (capture groups)



Example: E-mail



Find the e-mail addresses



<ul class="peoplelisting">
<li><a name="B"><br />
<h3>B</h3>
<p></p></a>
<ul>
<li>Anthony Brockwell<br />
                  Adjunct Associate Professor</li>
</ul>
</li>
<li><a name="C"><br />
<h3>C</h3>
<p></p></a>
<ul>
<li>Jodi Casabianca<br />
                  Postdoctoral Fellow<br />
                   Office: Wean Hall 8119<br />
                   Phone: (412) 268-6328<br />
                   Email:   jodicasa @ andrew.cmu.edu</li>
</ul>
</li>
<li><a name="D"><br />
<h3>D</h3>
<p></p></a>
<ul>
<li>Bernie Devlin<br />
                  Adjunct Associate Professor<br />
                  Office: University of Pittsburgh<br />
                  Phone: (412) 624-1432</li>
<li>George T. Duncan<br />
                   Emeritus Professor<br />
                   Office: Hamburg Hall 2102D<br />
                   Phone: (412) 268-2172<br />
                   Email: gd17 @ andrew.cmu.edu<br />
                   <a href="http://duncan.heinz.cmu.edu/GeorgeWeb/">Home Page</a>
</li>
</ul>
</li>

Where are the e-mail addresses?



<ul class="peoplelisting">
<li><a name="B"><br />
<h3>B</h3>
<p></p></a>
<ul>
<li>Anthony Brockwell<br />
                  Adjunct Associate Professor</li>
</ul>
</li>
<li><a name="C"><br />
<h3>C</h3>
<p></p></a>
<ul>
<li>Jodi Casabianca<br />
                  Postdoctoral Fellow<br />
                   Office: Wean Hall 8119<br />
                   Phone: (412) 268-6328<br />
                   Email:   jodicasa @ andrew.cmu.edu</li>
</ul>
</li>
<li><a name="D"><br />
<h3>D</h3>
<p></p></a>
<ul>
<li>Bernie Devlin<br />
                  Adjunct Associate Professor<br />
                  Office: University of Pittsburgh<br />
                  Phone: (412) 624-1432</li>
<li>George T. Duncan<br />
                   Emeritus Professor<br />
                   Office: Hamburg Hall 2102D<br />
                   Phone: (412) 268-2172<br />
                   Email: gd17 @ andrew.cmu.edu<br />
                   <a href="http://duncan.heinz.cmu.edu/GeorgeWeb/">Home Page</a>
</li>
</ul>
</li>

Where are the e-mail addresses?



What’s an e-mail 
address?

[[:alnum:]\-_.+]+@[[:alnum:]\-_.]+.[[:alpha:]]+

vqv@stat.cmu.edu

cshalizi@stat.cmu.edu

mailto:vqv@cmu.edu
mailto:vqv@cmu.edu
mailto:vqv@cmu.edu
mailto:vqv@cmu.edu


Steps

• Read web page into R – readLines()

• Test e-mail pattern* – grep()

• Match e-mail pattern – gregexpr()

• Extract matches – regmatches()

* optional – just to make sure you didn’t mess up



Live Demo



regmatches()

• Use regexpr(), gregexpr(), or 
regexec() to find matching locations 

• Then use regmatches() to extract the 
matching substrings



regmatches()

•  x string that you searched

•  m match data returned from 
regexpr(), gregexpr(), or 
regexec()

•  invert extract non-matched substrings?

y <- regmatches(x, m, invert = FALSE)



# Get indices and lengths of matches
m <- gregexpr(pattern = emailpattern2, cmustat)

# Extract substrings
emails <- regmatches(cmustat, m)



Example: Web links





Goal

• Extract all links on the CMU Stat Dept 
Homepage



What’s a link?

<a href = "http://www.stat.cmu.edu/">

\s is shorthand for [[:space:]]

Example matches

Regular expression

<\s*a\s+.*\s*href\s*=\s*"[^"]*"[^>]*>

<a href="seminar_calendar" style="..">

http://www.nytimes.com/2011/11/09/us/politics/ohio-turns-back-a-law-limiting-unions-rights.html?hp
http://www.nytimes.com/2011/11/09/us/politics/ohio-turns-back-a-law-limiting-unions-rights.html?hp
http://www.nytimes.com/2011/11/09/us/politics/ohio-turns-back-a-law-limiting-unions-rights.html?hp
http://www.nytimes.com/2011/11/09/us/politics/ohio-turns-back-a-law-limiting-unions-rights.html?hp


Live Demo



Problem

[37] "<a href=\"http://bayesml.stat.cmu.edu\">"                                                                                                                                                                                                                                                                                                                                                                                                                                                            
[39] "<a href=\"http://unstats.un.org/unsd/wsd/\">"                                                   

These are some matching substrings

How do we get just the part next to href, 
between the quotation marks?

http://bayesml.stat.cmu.edu
http://bayesml.stat.cmu.edu
http://unstats.un.org/unsd/wsd/
http://unstats.un.org/unsd/wsd/


We want the green part

<a href = "http://www.stat.cmu.edu/">

Example matches

Regular expression

<\s*a\s+.*\s*href\s*=\s*"[^"]*"[^>]*>

<a href="seminar_calendar" style="..">

http://www.nytimes.com/2011/11/09/us/politics/ohio-turns-back-a-law-limiting-unions-rights.html?hp
http://www.nytimes.com/2011/11/09/us/politics/ohio-turns-back-a-law-limiting-unions-rights.html?hp
http://www.nytimes.com/2011/11/09/us/politics/ohio-turns-back-a-law-limiting-unions-rights.html?hp
http://www.nytimes.com/2011/11/09/us/politics/ohio-turns-back-a-law-limiting-unions-rights.html?hp


Tagged Expressions

• Enclose capture group with parentheses

• Can be extracted separately using 
regexec()



<a href = "http://www.stat.cmu.edu/">

Example matches

Regular expression

<\s*a\s+.*\s*href\s*=\s*"([^"]*)"[^>]*>

<a href="seminar_calendar" style="..">

capture group
– enclosed in parentheses

http://www.nytimes.com/2011/11/09/us/politics/ohio-turns-back-a-law-limiting-unions-rights.html?hp
http://www.nytimes.com/2011/11/09/us/politics/ohio-turns-back-a-law-limiting-unions-rights.html?hp
http://www.nytimes.com/2011/11/09/us/politics/ohio-turns-back-a-law-limiting-unions-rights.html?hp
http://www.nytimes.com/2011/11/09/us/politics/ohio-turns-back-a-law-limiting-unions-rights.html?hp


regexec()

• Like regexpr(), except it also returns 
positions of substrings corresponding to capture 
groups

• Note! regexec() returns at most 1 match 
(and corresponding groups) for each element of 
x

• Use a two-pass approach (with gregexpr()) 
when there are multiple matches



> pat <- '<\\s*a\\s+.*\\s*href\\s*=\\s*"([^"]*)"[^>]*>'
> str <- '<a href="http://facebook.com">'
> m <- regexec(pat, str, ignore.case = TRUE)
> print(m)
[[1]]
[1]  1 10
attr(,"match.length")
[1] 30 19

> regmatches(str, m)
[[1]]
[1] "<a href=\"http://facebook.com\">" "http://
facebook.com" 

match, group 1, group 2, group 3,...

http://facebook.com
http://facebook.com
http://facebook.com
http://facebook.com
http://facebook.com
http://facebook.com
http://facebook.com
http://facebook.com


Live Demo



Summary

• Use capture groups (parentheses) when 
you want to capture a substring within a 
match

• Not restricted to web-related applications

• See class webpage for R code used in live 
demos

• Next: Importing data from websites


