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Have you ever scraped 
data from the web?



WHAT? WHY? HOW? WHEN?
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WHY? HOW? WHEN?
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WHAT?



Web Scraping 
Protocol
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Link -
Retrieved on
2018-11-04
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https://www.imdb.com/


Link – Retrieved on 2018-10-257

https://web.archive.org/web/19970122085113/http:/imdb.com:80/


Link – Retrieved on 2018-10-258

https://web.archive.org/web/19961219233014/http:/us.imdb.com:80/tour


Link – Retrieved on 2018-10-259

https://www.imdb.com/pressroom/stats/


Top 250 movies

Retrieved on 
2018-10-25
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Hand Scraping

.xls .csv 11



Web Scraping
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Feature Films Released in 2018

Retrieved on 
2018-11-11
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WHAT? HOW? WHEN?

14

WHY?



Six recommendations from GAISE
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Desirable Characteristics of Class Activities
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Statistics Education Literature
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• Nature of statistics is changing. Statistics curricula 
must adapt to this change. One change needed is 
inclusion of computational skills (Nolan & Lang, 
2010).

• Instructors and institutions that have computational 
skills will be on demand and students who have 
these skills will get the jobs (Horton, 2015).

• Some schools have already adopted “Data Science 
in Statistics Curricula” and they included web 
scraping (Hardin et. al, 2015).



Photo: 
Kim Flagg Sellers

Keynote by Chief Statistician of the United States, Nancy Potok 

https://twitter.com/KimFlaggSellers/status/1053388236238786560
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WHAT? WHY? WHEN?
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HOW?



Client Server
1. Request

2. HTML document

3. Render
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Hyper Text Markup Language tags

<html>

</html>
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HTML tags

<html>
<head>

</head>
<body>

</body>

</html>
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<html>
<head>
</head>
<body>

<p>Duke University is a private research university       
located in Durham, NC. I am currently       visiting 
Duke University. 

</p>
<p> Denison University is a private liberal arts        

college located in Granville, OH.
</p>

</body>
</html>
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What we have



<html>
<head>
</head>
<body>

<p>Duke University is a private research university       
located in Durham, NC. I am currently       visiting 
Duke University. 

</p>
<p> Denison University is a private liberal arts        

college located in Granville, OH.
</p>

</body>
</html>

What we would like
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<a href = "https://www.duke.edu">Duke
      University </a> is a private research university       

located in Durham, NC. I am currently visiting       Duke 
University.
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<a href = "https://www.duke.edu">Duke  University</a> 

<a ></a>                HTML tag 

href        attribute (name)

Duke  University     content

https://www.duke.edu                               attribute(value)
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<html>
<head>
</head>
<body>

<p><a href = "https://www.duke.edu">Duke
      University</a> is a private research university       

located in Durham, NC. I am currently visiting       Duke 
University.

</p>
<p><a href ="https://denison.edu"> Denison                
      University</a> is a private liberal arts college       

located in Granville, OH.
</p>

</body>
</html>
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<html>
<head>
</head>
<body>

<p><a href = "https://www.duke.edu">Duke
      University</a> is a private research university       

located in <span> Durham, NC </span>.       <span> 
I am currently visiting Duke University.             </span>

</p>
<p><a href ="https://denison.edu"> Denison                
      University</a> is a private liberal arts college       

located in <span> Granville, OH</span>.
</p>

</body>
</html>
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Document

<html>

<head> <body>

<p> <p>

<a>href

Duke University is a private 
university located in

Durham, North 
Carolina.

I am currently 
visiting Duke 
University.

<span> <span>



39

<p> <p>

<a>href

Duke University

is a private university 
located in

Durham, North 
Carolina.

I am currently 
visiting Duke 
University.

<span> <span> <a>href <span>

Denison University is a private liberal arts 
college located in 

Granville, OH

<body>
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<p> <p>

<a>href

Duke University

is a private university 
located in

Durham, North 
Carolina.

I am currently 
visiting Duke 
University.

<span> <span> <a>href <span>

Denison University is a private liberal arts 
college located in 

Granville, OH

<body>
Make background 

gray & increase font 
size

Make red

Make red

Make italic
id = current-location

class = location

class = location



<html>
<head>
 <style>

body{
background-color: lightgray;
font-size: 20px;

}
.location{

color: red;
}
#current-location{
font-style: italic;
}
</style>

</head>

<body>
<p><a href = "https://www.duke.edu">Duke
      University</a> is a private research       

university located in <span class =       “location”> 
Durham, NC </span>. <span id =       
“current-location”>I am currently visiting             Duke 
University </span>.

</p>
<p><a href ="https://denison.edu"> Denison                
      University</a> is a private liberal arts college       

located in <span class= “location”> Granville,       OH 
</span>.

</p>
</body>
</html>
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Document

<html>

<head> <body>

<p> <p>

<a>href

Duke University is a private 
university located in

Durham, North 
Carolina.

I am currently 
visiting Duke 
University.

.location #current-location
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<p> <p>

<a>href

Duke University

is a private university 
located in

Durham, North 
Carolina.

I am currently 
visiting Duke 
University.

.location #current-lo
cation

<a>href .location

Denison University is a private liberal arts 
college located in 

Granville, OH

<body>
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<html>

Duke University

<a>href

rvest::read_html(document)

rvest::html_nodes(“a”)

rvest::html_text()

Denison University

<a>href

Duke University Denison University



Retrieved on 
2018-10-25
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Top 250 movies



bit.ly/SelectorGadget

http://bit.ly/SelectorGadget
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Our Interest Node

Title .titleColumn a

Year .secondaryInfo

Rating .ratingColumn.imdbRating

HTML Nodes
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Title: .titleColumn a Year: .secondaryInfo

Year: .ratingColumn.imdbRating



Step 1 - rvest::read_html() 

Download the HTML file
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Step 2 - rvest::html_nodes() 

Extract specific nodes

54



Step 3 - rvest::html_text() 

Extract text
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Retrieved on 
2018-10-25

56

Top 250 movies



Our Interest Node

Title .titleColumn a

Year .secondaryInfo

Rating .ratingColumn.imdbRating

HTML Nodes
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Web scraping

String manipulation
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WHAT? WHY? HOW?
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WHEN?



Prior Knowledge (Before Learning Web Scraping)
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Data types – character, factor, integer, double

Experience working with rectangular data

Familiarity with R packages, functions, arguments
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Knowledge Building (While Learning Web Scraping)

Optional Optional Optional



Subsequent Activities (After Having Learned Web Scraping)
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STATISTICS
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Predicting Movie Ratings
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When?
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- After prior topics have been mastered
- After some data maturity has been gained
- Before the desired subsequent activity
- In introductory and/or advanced courses



WHAT? WHY? HOW? WHEN?
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Making use of the written code
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Link – Retrieved 2018-10-25 80

https://stat.duke.edu/


Link – Retrieved on 2018-10-25Date of archive – 1998-02-13

https://web.archive.org/web/19980213080759/http:/www.stat.duke.edu:80/


Link – Retrieved on 2018-10-25

https://web.archive.org/web/20181008081451/https:/columbus.craigslist.org/d/apts-housing-for-rent/search/apa
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Website server can be down
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404



Data entry

85Link – Retrieved 2018-11-11

https://columbus.craigslist.org/apa/d/wont-last-most-requested-2/6745477220.html


86Link – Retrieved 2018-11-11

https://columbus.craigslist.org/apa/d/2-bed-2-bth-2-parking-stll/6745485841.html
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Feature Films Released in 2018– Missing Nodes
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Challenge Solution
Reproducibility Remains unresolved: nature of the 

work (Partial solutions: Internet 
Archive + Local downloads)

Server Make students aware of such issue + 
Give ample time

Data entry issues Save these examples for more 
advanced courses. 

Missing Data Assign websites that are likely to 
have well structured nodes that are 
not missing.

Speed + Traffic Assign a small subset of the website



WHAT? WHY? HOW? WHEN?
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Variety of sources for data
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Not only for the learners
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Ethics
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TERMS OF USE
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“I feel like I can rule 
the world with web 

scraping”



100

COMPUTING STATISTICS

meaningful endless
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Dr. Mine Çetinkaya-Rundel
eCOTS

Manuscript



QUESTIONS?

dogucum@denison.edu

@MineDogucu

 bit.ly/scrape_duke
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mailto:dogucum@denison.edu
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