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  

Today

• Course evaluations

• APIs and web scraping

• An extensive exercise
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  

Application Programming Interface (API)

• APIs are designed by the producers of data

• Twitter: “Twitter data is the most comprehensive source of

live, public conversation worldwide. Our REST, streaming,

and Enterprise APIs enable programmatic analysis of Tweets

back to the first Tweet in 2006.”

• Facebook: [Increasing restricted unfortunately]

• Wikimedia: “The Wikimedia REST API offers access to

Wikimedia’s content and metadata in machine-readable

formats.”
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  

Application Programming Interface (API)

• APIs are designed by the producers of data

• Twitter: https://developer.twitter.com/

• Facebook:

https://www.facebook.com/ads/library/api/ [Old]

• Wikimedia:

https://www.mediawiki.org/wiki/API:Main_page
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  
Twitter as an example:

• Requires a Twitter “developer” account

• Simple to get once you have a Twitter account

• https://developer.twitter.com/

• Then need to create an “app” to collect data

• Twitter does not always easily provide access

• App name

• Application description

• Website URL

• “Tell us how this app will be used”
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  

Benefits:

• Twitter documentation is excellent

• Can download large amounts of social media data to

better understand political behavior online

• Collecting data is generally free
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  

Drawbacks:

• Twitter can shut down your data collection application

arbitrarily

• Not all data are free, and some types of data are

prohibitively expensive

• Much of it is still excellent for research, however

• Data can get big very fast

• Data require some extra programming effort to get the

data into shape for analysis...
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  
Example tweet
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{’created_at’: ’Wed Nov 27 14:45:18 +0000 2019’,

’id’: 1199700732804554752,

’id_str’: ’1199700732804554752’,

’text’: ’GOD BLESS THE U.S.A.! #MAGA\nhttps://t.co/CYkQGHAgcx’,

’truncated’: False,

’entities’: {’hashtags’: [{’text’: ’MAGA’, ’indices’: [22, 27]}],

’symbols’: [],

’user_mentions’: [],

’urls’: [],

’media’: [{’id’: 1199497812985204736,

’id_str’: ’1199497812985204736’,

’indices’: [28, 51],

’media_url’: ’http://pbs.twimg.com/ext_tw_video_thumb/1199497812985204736/pu/img/Mr8aWqotmFgatVGX.jpg’,

’media_url_https’: ’https://pbs.twimg.com/ext_tw_video_thumb/1199497812985204736/pu/img/Mr8aWqotmFgatVGX.jpg’,

’url’: ’https://t.co/CYkQGHAgcx’,

’display_url’: ’pic.twitter.com/CYkQGHAgcx’,

’expanded_url’: ’https://twitter.com/DanScavino/status/1199498481905414144/video/1’,

’type’: ’photo’,

’sizes’: {’thumb’: {’w’: 150, ’h’: 150, ’resize’: ’crop’},

’medium’: {’w’: 1200, ’h’: 675, ’resize’: ’fit’},

’small’: {’w’: 680, ’h’: 383, ’resize’: ’fit’},

’large’: {’w’: 1280, ’h’: 720, ’resize’: ’fit’}},

’source_status_id’: 1199498481905414144,

’source_status_id_str’: ’1199498481905414144’,

’source_user_id’: 620571475,

’source_user_id_str’: ’620571475’,

’features’: {}}]},

8/25



’extended_entities’: {’media’: [{’id’: 1199497812985204736,

’id_str’: ’1199497812985204736’,

’indices’: [28, 51],

’media_url’: ’http://pbs.twimg.com/ext_tw_video_thumb/1199497812985204736/pu/img/Mr8aWqotmFgatVGX.jpg’,

’media_url_https’: ’https://pbs.twimg.com/ext_tw_video_thumb/1199497812985204736/pu/img/Mr8aWqotmFgatVGX.jpg’,

’url’: ’https://t.co/CYkQGHAgcx’,

’display_url’: ’pic.twitter.com/CYkQGHAgcx’,

’expanded_url’: ’https://twitter.com/DanScavino/status/1199498481905414144/video/1’,

’type’: ’video’,

’sizes’: {’thumb’: {’w’: 150, ’h’: 150, ’resize’: ’crop’},

’medium’: {’w’: 1200, ’h’: 675, ’resize’: ’fit’},

’small’: {’w’: 680, ’h’: 383, ’resize’: ’fit’},

’large’: {’w’: 1280, ’h’: 720, ’resize’: ’fit’}},

’source_status_id’: 1199498481905414144,

’source_status_id_str’: ’1199498481905414144’,

’source_user_id’: 620571475,

’source_user_id_str’: ’620571475’,

’video_info’: {’aspect_ratio’: [16, 9],

’duration_millis’: 73367,

’variants’: [{’content_type’: ’application/x-mpegURL’,

’url’: ’https://video.twimg.com/ext_tw_video/1199497812985204736/pu/pl/tGOZJACPDAo_rPnj.m3u8?tag=10’},

{’bitrate’: 2176000,

’content_type’: ’video/mp4’,

’url’: ’https://video.twimg.com/ext_tw_video/1199497812985204736/pu/vid/1280x720/sJsjk2rI_oUyOPgu.mp4?tag=10’},

{’bitrate’: 256000,

’content_type’: ’video/mp4’,

’url’: ’https://video.twimg.com/ext_tw_video/1199497812985204736/pu/vid/480x270/y82THXLSFX7YT3ma.mp4?tag=10’},

{’bitrate’: 832000,

’content_type’: ’video/mp4’,

’url’: ’https://video.twimg.com/ext_tw_video/1199497812985204736/pu/vid/640x360/cCPGN9HZOWBbgkyf.mp4?tag=10’}]},

’features’: {},
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’additional_media_info’: {’monetizable’: False,

’source_user’: {’id’: 620571475,

’id_str’: ’620571475’,

’name’: ’Dan Scavino’,

’screen_name’: ’DanScavino’,

’location’: ’Washington, DC New York’,

’description’: ’MAKING AMERICA GREAT AGAIN! Personal Twitter Handle.’,

’url’: None,

’entities’: {’description’: {’urls’: []}},

’protected’: False,

’followers_count’: 593038,

’friends_count’: 781,

’listed_count’: 3639,

’created_at’: ’Thu Jun 28 02:45:39 +0000 2012’,

’favourites_count’: 2940,

’utc_offset’: None,

’time_zone’: None,

’geo_enabled’: True,

’verified’: True,

’statuses_count’: 10648,

’lang’: None,

’contributors_enabled’: False,

’is_translator’: False,

’is_translation_enabled’: False,

’profile_background_color’: ’131516’,

’profile_background_image_url’: ’http://abs.twimg.com/themes/theme1/bg.png’,

’profile_background_image_url_https’: ’https://abs.twimg.com/themes/theme1/bg.png’,

’profile_background_tile’: True,

’profile_image_url’: ’http://pbs.twimg.com/profile_1113590866009042944/J7GwR0cR_normal.jpg’,

’profile_image_url_https’: ’https://pbs.twimg.com/profile_1113590866009042944/J7GwR0cR_normal.jpg’,

’profile_banner_url’: ’https://pbs.twimg.com/profile_banners/620571475/1571389614’,
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’profile_link_color’: ’1B95E0’,

’profile_sidebar_border_color’: ’000000’,

’profile_sidebar_fill_color’: ’000000’,

’profile_text_color’: ’000000’,

’profile_use_background_image’: True,

’has_extended_profile’: False,

’default_profile’: False,

’default_profile_image’: False,

’can_media_tag’: False,

’followed_by’: False,

’following’: False,

’follow_request_sent’: False,

’notifications’: False,

’translator_type’: ’none’}}}]},

’source’: ’<a href="http://twitter.com/download/iphone" rel="nofollow">Twitter for iPhone</a>’,

’in_reply_to_status_id’: None,

’in_reply_to_status_id_str’: None,

’in_reply_to_user_id’: None,

’in_reply_to_user_id_str’: None,

’in_reply_to_screen_name’: None,

’user’: {’id’: 25073877,

’id_str’: ’25073877’,

’name’: ’Donald J. Trump’,

’screen_name’: ’realDonaldTrump’,

’location’: ’Washington, DC’,

’description’: ’45th President of the United States of America’,

’url’: ’https://t.co/OMxB0x7xC5’,

’entities’: {’url’: {’urls’: [{’url’: ’https://t.co/OMxB0x7xC5’,

’expanded_url’: ’http://www.Instagram.com/realDonaldTrump’,

’display_url’: ’Instagram.com/realDonaldTrump’,

’indices’: [0, 23]}]},

’description’: {’urls’: []}} 11/25



’protected’: False,

’followers_count’: 67057463,

’friends_count’: 47,

’listed_count’: 110919,

’created_at’: ’Wed Mar 18 13:46:38 +0000 2009’,

’favourites_count’: 7,

’utc_offset’: None,

’time_zone’: None,

’geo_enabled’: True,

’verified’: True,

’statuses_count’: 46489,

’lang’: None,

’contributors_enabled’: False,

’is_translator’: False,

’is_translation_enabled’: True,

’profile_background_color’: ’6D5C18’,

’profile_background_image_url’: ’http://abs.twimg.com/themes/theme1/bg.png’,

’profile_background_image_url_https’: ’https://abs.twimg.com/themes/theme1/bg.png’,

’profile_background_tile’: True,

’profile_image_url’: ’http://pbs.twimg.com/profile_874276197357596672/kUuht00m_normal.jpg’,

’profile_image_url_https’: ’https://pbs.twimg.com/profile_874276197357596672/kUuht00m_normal.jpg’,

’profile_banner_url’: ’https://pbs.twimg.com/profile_banners/25073877/1560920145’,

’profile_link_color’: ’1B95E0’,

’profile_sidebar_border_color’: ’BDDCAD’,

’profile_sidebar_fill_color’: ’C5CEC0’,

’profile_text_color’: ’333333’,

’profile_use_background_image’: True,
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’has_extended_profile’: False,

’default_profile’: False,

’default_profile_image’: False,

’can_media_tag’: False,

’followed_by’: False,

’following’: False,

’follow_request_sent’: False,

’notifications’: False,

’translator_type’: ’regular’},

’geo’: None,

’coordinates’: None,

’place’: None,

’contributors’: None,

’is_quote_status’: False,

’retweet_count’: 6286,

’favorite_count’: 22944,

’favorited’: False,

’retweeted’: False,

’possibly_sensitive’: False,

’lang’: ’en’}
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  

Accessing the Twitter API:

• In Python: tweepy (& other libraries)

• In R: rtweet (& other libraries)

Both of these will ask for authorization keys that you will be

given once Twitter approves your Twitter application
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  
Really cool research uses this type of data:

The Chinese government censors posts concerning

collective action (i.e. potential protest), not those

critical of the government
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  

Offline anti-Muslim animosity is linked to an increase in

online radicalization
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  

Fake news is actually very rare, and shared mostly by

old, highly politically interested conservatives
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  

Voting is contagious, and affected by social signals from

friends, and friends of friends
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  

Exposure to opposing political viewpoints increases

polarization
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  

News feed algorithms do not strongly affect the

ideological diversity of what we read online
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  

Unfortunately, not all data can be accessed by an API

• Data on many websites are not neatly packaged

• Sometimes the data of interest is the website itself

• No straightforward way to collect data from websites that

don’t have an API
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  

Solution is to automate data collection through

“scraping”

• An ad hoc procedure because every website is different

• Often data collection is imperfect

• Requires post-collection data cleaning
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  

APIs versus web scraping

• Application Programming Interface (API)

• Formal protocols that allow you to access a product or

service online

• Web scraping

• Extract information from websites without access to any

formal mechanism designed for that purpose
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  

Options

• In R: rvest (by Hadley Wickham)

• In Python: BeautifulSoup & Selenium

• These the main ones, but there are other options
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  

Today we will use rvest to scrape:

• Danish municipality vote shares results

• Text from Elizabeth Warren’s plans on her 2020 election

campaign website
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Exercise solution

# Scrape the individual plan URLs

main_site_url <- "https :// elizabethwarren.com/plans"

plan_selector <- ".jOIKMx"

# Read in the data from the main page of Warren ’s plans website

main_site_url_html <- read_html(main_site_url)

# Pull out the URLs for each of the plans

plan_urls <- main_site_url_html %>%

html_nodes(css = plan_selector) %>% # html_attrs ()

html_attr("href")

# Clean plan_urls so we just have URLs that point to plans

# i.e. each entry should look something like:

# "https :// elizabethwarren.com/plans/ultra -millionaire -tax"

# You will have to do a bit of cleaning of the plan_urls

# here to get just the URLs for the 60 plans

plan_urls <- as.character(na.omit(plan_urls ))

plan_urls <- paste0("https :// elizabethwarren.com", plan_urls)



# Pull the raw data from each plan

# ***** PLEASE GRAB ONLY 5 PLANS TO START WITH

# ***** WE DON’T WANT TO HAMMER OUR FRIEND ELIZABETH ’S SITE

# Once _all_ of your code is working , then you can run it once again to get

# all of the data for all 60 plans

raw_url_data <- list()

# Loop through each of the plan URLs and grab the html

# Use length(plan_urls) instead of 5 to get them all , but only once you have

# all of the code in this file working , or else we’ll end up hammering Warren ’s

# site and get IP blocked/banned

for(i in 1: length(plan_urls )) {

cat(length(plan_urls) - i + 1, "")

flush.console ()

raw_url_data [[i]] <- read_html(plan_urls[i])

Sys.sleep (2) # Sleep for 2 seconds to prevent hitting the site too fast

}



# Pull out the text we want from each of Elizabeth Warren ’s plans

# Title of each plan

title_selector <- ".mCEuH"

# The full text from each plan

main_text_selector <- ".ZMNLV"

# This creates an empty data.frame where the resulting data will be stored

# The [-1, ] just remove the first and only row of the data.frame so that

# there are no data whatsoever in the data.frame

D <- data.frame(title = "", main_text = "", num_words = 0)[-1, ]



for(i in 1: length(raw_url_data )) {

cat(length(raw_url_data) - i + 1, "")

# Plan title

title <- raw_url_data [[i]] %>%

html_nodes(css = title_selector) %>%

html_text ()

# Text of the plan

main_text <- raw_url_data [[i]] %>%

html_nodes(css = main_text_selector) %>%

html_text ()

# This takes the vector of text and makes a single string out of it

# i.e. from c("Here is my plan.", "What my plan argues for is...")

# to c("Here is my plan. What my plan argues for is...")

main_text <- paste(main_text , collapse = " ")

# Number of words in the plan

num_words <- str_count(main_text , pattern = " ")

# Store data

Plan <- data.frame(title = title ,

main_text = main_text ,

num_words = num_words)

# Add new place data to the final dataset

D <- rbind(D, Plan)

}



# Graph the number of words per plan as a dot plot i.e. geom_point ()

# y axis: title of the plan. x axis: number of words in the plan.

# Order the graph such that the plan with the most words is at the top

# and the plan with the least words is at the bottom

pdf("~/D ownloads/Warren.pdf", 9.5, 8.25, useDingbats = FALSE)

ggplot(D, aes(x = num_words , y = fct_reorder(title , num_words),

fill = log(num_words ))) +

labs(title = "How Long are Elizabeth Warren ’s Plans?",

subtitle = "The Number of Words in Warren ’s 60 Plans",

caption = "Source: https :// elizabethwarren.com/plans",

x = "Length of plan (number of words per plan)", y = "") +

coord_cartesian(xlim = c(400, 10200)) +

scale_x_continuous(breaks = seq(0, 10000, by = 2000) ,

labels = formatC(seq(0, 10000 , 2000),

format="f", big.mark=",", digits = 0)) +

geom_segment(aes(yend = fct_reorder(title , num_words), xend = 0),

size = 2.25, color = "grey90") +

geom_point(color = "grey30", shape = 21, size = 2, stroke = 0.4) +

geom_text(aes(label = formatC(num_words , format="f", big.mark=",", digits = 0)),

hjust = 0, nudge_x = 200, size = 2.4) +

scale_fill_viridis(option = "viridis") +

theme_minimal () +

theme(legend.position = "none",

axis.text.x = element_text(colour = "grey15", face = "bold"),

axis.text.y = element_text(size = 6.5, colour = "grey15"),

axis.title.x = element_text(face = "bold"),

plot.title = element_text(hjust = 0, face = "bold"),

plot.subtitle = element_text(hjust = 0),

plot.title.position = "plot",

plot.caption.position = "plot")

dev.off()
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Promoting Competitive Markets
Get Rid of the Electoral College

Holding Wall Street Accountable
Empowering Workers Through Accountable Capitalism

Foreign Policy
Paid Family and Medical Leave

Accelerating the Transition to Clean Energy
Addressing Our Maternal Mortality Epidemic

Improving Our Military Housing
Our Military Can Help Lead The Fight In Combating Climate Change

Ultra−Millionaire Tax
Leveling the Playing Field for Entrepreneurs of Color

End Private Prisons
Comprehensive Debt Relief to Puerto Rico

Health Care Is A Basic Human Right
Valuing the Work of Women of Color

No President Is Above the Law
Real Corporate Profits Tax

Rebuild the State Department
Reduce Corporate Influence at the Pentagon

Ending the Opioid Crisis
Fighting Corporate Perjury

The Coming Economic Crash ... And How to Stop It
A Fair Workweek for America...s Part−Time Workers

Breaking the Political Influence of Market−Dominant Companies
Leveling the Playing Field for America...s Family Farmers

Protecting Our Public Lands
How We Can Break Up Big Tech

Universal Child Care 
Restoring Trust in an Impartial and Ethical Judiciary

Strengthening Congressional Independence from Corporate Lobbyists
Congressional Action to Protect Choice

Excessive Lobbying Tax
Strengthening Our Democracy
Fighting Digital Disinformation

My Plan to Cancel Student Loan Debt on Day One of My Presidency
My Updated Plan to Address the Coronavirus Crisis

Protecting our People and our Economy from Coronavirus
A New Farm Economy

Safe and Affordable Housing
Defend & Create American Jobs

Affordable Higher Education for All
Leading in Green Manufacturing

Getting Big Money Out of Politics
End Wall Street's Stranglehold on Our Economy

A Just and Equitable Cannabis Industry
A Fair and Welcoming Immigration System

My Plan to Fight Global Financial Corruption 
100% Clean Energy for America

Stop Wall Street from Financing the Climate Crisis 
A New Approach to Trade

Fighting Back Against White Nationalist Violence
Dignity for Farmworkers and Food Chain Workers

Preventing, Containing, and Treating Infectious Disease Outbreaks at Home and Abroad
Addressing Discrimination and Ensuring Equity for Farmers of Color 

Investing in Rural America
Protecting Our Communities from Gun Violence

Restoring Integrity and Competence to Government After Trump
Expanding Social Security

A Comprehensive Agenda to Boost America...s Small Businesses
Protecting and Empowering Renters

We Need A Blue New Deal For Our Oceans
My Plan to Create 10.6 Million Green Jobs

Tackling the Climate Crisis Head On
Justice for Border Communities

A Working Agenda for Black America
Fixing Our Bankruptcy System to Give People a Second Chance

Empowering American Workers and Raising Wages
Securing LGBTQ+ Rights and Equality

Fighting For Justice As We Combat The Climate Crisis 
End Washington Corruption

Comprehensive Criminal Justice Reform
Protecting the Rights and Equality of People with Disabilities

A Great Public School Education for Every Student
Keeping Our Promises to Our Service Members, Veterans, and Military Families

Honoring the Strength and Diversity of Muslim Communities
Honoring and Empowering Tribal Nations and Indigenous Peoples

My First Term Plan for Reducing Health Care Costs in America and Transitioning to Medicare for All
Restoring America...s Promise to Latinos

Ending the Stranglehold of Health Care Costs on American Families
A Working Agenda for Asian Americans, Native Hawaiians, and Pacific Islanders
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Length of plan (number of words per plan)

The Number of Words in Warren's 60 Plans

How Long are Elizabeth Warren's Plans?

Source: https://elizabethwarren.com/plans
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