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Political Analysis of Social Media Data

Keyword Expansion

Instructor: Gregory Eady
Office: 18.2.10

Office hours: Fridays 13-15
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Today

❍ Keyword expansion

❍ Video lectures & exercises
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Keywords in document selection

❍ How can we select a set of social media posts for analysis
from a large unstructured set?

❍ How can we rapidly code social media posts to a specific topic
or set of topics?
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Many applications require keyword selection

❍ The words that identify topics can over time (conversational
drift)

‚ “gay marriage” Ñ “marriage equality”
‚ “pro-choice” Ñ “reproductive rights”
‚ “late-term abortion” Ñ “partial-birth abortion”

❍ Governments that censor posts lead to creative word use to
avoid the censors

‚ “Ai Weiwei” (in Chinese) Ñ “AWW”

❍ Statistical analysis often requires only a subset of documents

‚ Keywords often used to select these documents
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General benefits to keyword selection

❍ Intuitive

❍ Fast

❍ Can be improved simply with more effort

❍ Can augment statistical approach to correct mistakes

❍ Especially useful for rare events or topics

‚ Among millions of posts, cannot easily manually code posts on
a topic if there are very few posts about it
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Humans are bad at keyword selection

❍ Everyone can come up with a few keywords

❍ But are unreliable

‚ Few people would select the same keywords

❍ Experiment to show this...
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Experiment

❍ Ask 43 undergraduates the following:

‚ We have 10,000 twitter posts, each containing the word
“healthcare,” from the time period surrounding the Supreme
Court decision on Obamacare. Please list any keywords which
come to mind that will select posts in this set related to
Obamacare and will not select posts unrelated to Obamacare.

❍ Ask students to do the same for an analogous task regarding
the Boston Marathon bombings
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Little overlap between 43 sets of keywords
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Sentiment analysis of 43 sets are very different
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So what do we do?

❍ Use the fact that people are bad are thinking of keywords, but
are excellent are determining whether a keyword is good if
they see it

❍ Use a statistical keyword discovery keyword technique to
prompt a researcher with candidate keywords

❍ Iteratively build a keyword list
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Keyword expansion

❍ Reference Set
‚ Documents classified as being examples of our topic, person,
event, organization etc. of interest

❍ Search Set
‚ Documents which aren’t classified
‚ Some may be from the topic, person, event, organization etc.
of interest, whereas other will not be

❍ Target set
‚ Documents in the Search Set that are from the topic, person,
event, organization etc. of interest

‚ Our goal is to discover these documents and add them to the
reference set
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Example

❍ All tweets from Members of Congress from 2019-2020

❍ Want to find all tweets related to COVID-19

❍ Can define the reference set from the start as any tweet that
contains the keyword “covid-19”

❍ All other tweets (i.e. those without the keyword “covid-19”)
are then in the search set

❍ Goal is to find a target set within the search set that are
tweets about COVID-19, but just don’t happen to include the
keyword “covid-19”
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Methodology

❍ Find documents in the search set that look like those in the
reference set

❍ Are words in the reference set that distinguish them from all
the documents in the search set

❍ A tweet in the reference cite might read:

‚ “I support the emergency relief funding bill to combat the
COVID-19 pandemic, and urge my colleagues to vote in
favor #covid19”

‚ This tweet is in the reference set because it includes the term
“COVID-19”

‚ But co-occurring terms (e.g. “pandemic”, “#covid19”) will be
predictive of tweets that are in the reference set
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Step 1: Define a reference set R and search set S

❍ Select a minimal set of keywords that will classify a topic,
event, person, organization, etc. of interest

❍ e.g. You have a dataset of tweets from Members of Congress,
and want to find all posts related to the COVID-19 pandemic

❍ Define as your reference set any tweet that contains the
keyword “covid-19”

❍ Your search set contains all tweets without the keyword
“covid-19”
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Step 2: Use supervised learning model to partition the
search set into a target set (T ) and non-target set (S \T )

❍ Combine reference set and random sample of the search set

‚ Could use all data in the reference and search sets, but that
might take a very long time to fit a model

❍ Fit a machine learning model with the text as data to predict
membership in the reference set

❍ Use the fitted model to predict membership in the reference
set for all data in the search set

❍ Based on the predictions, separate the search set into a target
set (T ) and a non-target set (S \T )

❍ Why? Documents in the target set will be those that look like
those in the reference set
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Step 3: Find keywords that best classify documents
into either T or S \T

❍ Find all keywords in the search set

❍ Compare proportion of each keyword in the target T set and
not-target set S \T to determine which set it fits best with

❍ Rank the keywords by a likelihood measure to determine
which keywords best discriminate documents in T from
documents in S \T
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Step 4: Examine keywords in two lists to discover new
ones to expand your original keyword list

❍ Look at, say, the top 25 keywords that best discriminate T
from documents in S \T

❍ Examine these keywords in the documents to understand their
use

❍ Add relevant keywords to the list that defines the reference set
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Example keywords lists
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Step 5: Iterate

❍ Re-run Steps 1 thru 4 with the new set of keywords to see if
you can discover more
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To reiterate

❍ Step 1: Use keywords to classify posts into a reference set
and a search set

❍ Step 2: With text from each social media post, use a
supervised machine learning model to predict which posts in
the search set look like they belong to the reference set

❍ Step 3: Measure how well the words in the predicted target
and not-target sets discriminate between the two sets

❍ Step 4: Examine the top keywords to discover candidate
keywords to add to the original list

❍ Step 5: Iterate
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Examples of applications
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What is the effect of exposure to social media posts
about a given topic on knowledge about that issues?

❍ Survey-linked social media data

❍ Know which users were exposed to which tweets

❍ Observe knowledge before and after exposure (panel data)
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Topic measurement problem:

❍ How do we know whether a tweet is about a specific topic?

‚ Ties to the EU
‚ Immigration
‚ Islamic State
‚ The economy

❍ Need to measure topics of tweets on social media
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Final keyword list
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Results
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What is the effect of exposure to news media on a
topic on discussion about that issue?

❍ Large-scale field experiment

❍ Coordinate with news media to time the publishing of stories
about a given topic

❍ Need to measure the amount of topic discussion on social
media
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Keyword expansion
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Results
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What is the effect of the Capitol Insurrection on
expressions of Republican partisanship?

❍ Difference-in-differences analysis of social media bios

❍ Estimate difference in removal of partisan terms from a bio
among Republicans relative to Democrats

❍ Need to measure explicit expressions of partisanship

Slide 33 of 36



Keyword selection Keyword expansion

Slide 34 of 36



Keyword selection Keyword expansion

Results
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Conclusions

❍ Basic idea is keyword expansion is quite straightforward

‚ Learn from the “mistakes” of a supervised learning model

❍ Many steps, but once one has the basic idea, it’s very easy to
understand

❍ Shown to provide high precision compared to keyword
selection by researchers off the top of their head
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