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Research Note

Did the Musk takeover boost contentious actors on Twitter?

After his acquisition of Twitter, Elon Musk pledged to overhaul verification and moderation policies. These
events sparked fears of a rise in influence of contentious actors—notably from the political right. |
investigated whether these actors did receive increased engagement over this period by gathering tweet
data for accounts that purchased blue-tick verification before and after the Musk takeover. Following the
takeover, there was a large increase in post engagement for all users, but tweet engagement for accounts
active in far-right networks outstripped any increased engagement for general user accounts. There is no
obvious evidence that blue-tick verification conferred an additional engagement boost.
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Research questions
e Did the Musk takeover boost tweet engagement for general and contentious users?
e Did blue-tick verification boost tweet engagement for general and contentious users?
e Did the Musk takeover boost tweet engagement more for contentious users versus general users?

Research note summary

e Platform moderation and verification are important for determining the credibility and suitability
of information shared online. Questions of free speech and platform moderation have become
ideologically polarized issues.

e The acquisition of Twitter by Elon Musk—a self-professed free-speech absolutist and critic of
previous moderation policies on the platform—was seen by many as a threat to the safety and
integrity of the platform.

e | used a list of ~138k Twitter users who purchased blue-tick verification in the aftermath of the
Musk takeover. | gathered data on a random sample of contentious users, defined as users who
have been observed as active within far-right and far-right adjacent online networks.

e | estimated over-time tweet engagement (retweets and likes) with a user-fixed effects model.

A publication of the Shorenstein Center on Media, Politics and Public Policy at Harvard University, John F. Kennedy School of
Government.
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e Contentious actors saw a sizeable increase in contentious user engagement following the Musk
acquisition: ~70% increase in retweets and 14% increase in likes. This outstripped any general
engagement increase for other users.

Implications

Platform moderation and verification policies are important instruments in the fight against online harm
and misinformation. They are also central to ongoing debates about free speech and its limits online.
Twitter has been accused of having a moderation policy that disproportionately targets the political right
by removing the verification status of right-wing accounts, removing tweets, or removing users from the
platform altogether (Anyanwu, 2022; Huszar et al., 2022; Otala et al., 2021).

Elon Musk himself is one of those who has accused Twitter of harbouring such bias (Koenig, 2022). It
was on this basis that, following his acquisition of Twitter in October 2022, he pledged to overhaul both
content moderation and verification procedures. In a tweet posted on November 1, Musk wrote that
“Twitter’s current lords & peasants system for who has or doesn’t have a blue checkmark is bullshit” and
vowed to introduce a revamped, paid, “Twitter Blue” verification service to take its place.? This new
service allowed users to pay a monthly fee to receive a blue tick verification mark appearing by their
screen name on the platform.

Separately, Musk vowed to overhaul moderation practices on the Twitter platform. A self-described
“free speech absolutist,” Musk’s acquisition of Twitter was welcomed by many quarters critical of what
they perceived as Twitter’s overzealous platform moderation policies (Anyanwu, 2022; Milmo, 2022).
Elsewhere, Musk has accused Twitter of harbouring left-wing bias—both algorithmic and resulting from
enforcement policies (Koenig, 2022). In the wake of his acquisition of Twitter, observers detected
considerable spikes in hate speech on the platform (Anyanwu, 2022; Network Contagion Research
Institute [@ncri_io], 2022). What is more, the platform has seen the return of numerous controversial
actors who had previously been suspended on the platform (Brown, 2022). Subsequent research has
confirmed that the Musk acquisition saw a sustained rise in hateful speech on the platform (Hickey et al.,
2023).

This article asks whether particularly contentious actors saw an increase in engagement on their posts
in the period immediately following the Musk acquisition. Contentious actors, in this context, are actors
who either express or are active in networks of far-right accounts on the Twitter platform. In asking this
guestion, | am able to determine whether changes in platform content moderation policies have an effect
on the activity and behaviour of particular types of users. By focusing on the immediate period after the
Musk acquisition, | am able also to hold constant the policy changes introduced in this period—many of
which would go on to change again significantly in subsequent months.

Moderation

Platform moderation policies, such as labelling or removal policies, have been effective in stemming the
flow of conspiracy theories online and curbing extremist rhetoric (Ganesh & Bright, 2020;
Papakyriakopoulos et al., 2020). Removing contentious users from platforms reduces online discussion
about these users and reduces the toxicity of content produced by followers of these users (Jhaver et al.,
2021).

2 See https://twitter.com/elonmusk/status/1587498907336118274 or Appendix Figure A1 for the full tweet thread.
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Moderation policies such as these, however, also have potential adverse effects on the diversity of
platform user bases. The perception of discriminatory moderation practices may push users toward other
platforms (Cinelli et al., 2022). Empirical evidence from users of rival micro-blogging platform Gettr
suggests that right-wing users were attracted to the platform thanks to its proclaimed free speech
protections (Sharevski et al., 2022). Taken together, this means that the perception of biased moderation
policies may attract or repel different user bases depending on the platform in question.

Verification

Web platform affordances such as verification, on the other hand, provide users with important heuristics
for judging the credibility of information (Flanagin & Metzger, 2007; Metzger et al., 2010). Early research
found that the blue tick on Twitter served as a shorthand for credibility and legitimacy (Morris et al., 2012).
More recent experimental interventions suggest that the blue tick no longer serves as a marker of
credibility, but that identity verification does boost follower engagement (Edgerly & Vraga, 2019; Taylor
et al., 2023)

Whether or not verification provides a seal of information credibility for users, verified users continue
to play a central role in online information flows. This is most obvious during periods of political unrest
when users have to make additional efforts to determine the credibility of online content. Existing
research finds that, in these contexts, unverified (automated or “bot”) users are far less visible than
verified accounts during periods of political turbulence (Gonzdlez-Bailobn & De Domenico, 2021;
Rauchfleisch et al., 2017). Verification status, in other words, is an important determinant of visibility
when online discussion is at its most febrile.

Taken together, existing evidence suggests that verification may provide: 1) a cognitive heuristic for
online users to determine information credibility and 2) may lead to enhanced visibility online. Conferring
verification in exchange for payment, therefore, has the potential falsely to boost the visibility and
perceived reliability of contentious actors.

Hypotheses

Against this backdrop, | develop two hypotheses. Given the stated position of Musk against existing
platform moderation policies and the alleged liberal bias of Twitter as a platform, | predict that his
acquisition of Twitter will attract new or otherwise dormant users to the platform who are sympathetic
to his views. In turn, this will boost engagement for contentious actors on Twitter who are aligned with
these views. |, therefore, predict that any boost in tweet engagement following the Musk acquisition will
be larger for contentious users than general users.

Hypothesis 1: The Musk acquisition of Twitter will disproportionately boost tweet engagement for
contentious users.

Second, as described above, blue tick verification may provide a visibility and credibility boost for
accounts. Given that any account was able to purchase blue tick verification from November 9—November
11, 2022, |, therefore, expect all verified users, whether contentious or not, to see a boost in tweet
engagement after verification.

Hypothesis 2: Blue tick verification will boost tweet engagement.

In order to derive an appropriate sample of potentially sympathetic contentious users, | gathered tweets
posted by a list of accounts that are active within far-right networks of Twitter users. This was an
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appropriate sample, given that content moderation is a politically coded and ideologically polarizing issue.
Evidence from the United States demonstrates that Republicans are far less likely to support the removal
of online speech than Democrats (Appel et al., 2023; Kozyreva et al., 2023). Additionally, a recent analysis
of suspensions shows that right-wing accounts on Twitter were more likely to be suspended because of
their higher propensity to share low-quality content (Mosleh et al., 2022). Many of the accounts in the
list | used have also historically been at risk of suspension (Brown, 2022). Finally, recent research shows
that right-wing Twitter users are more likely to retweet content from ideologically congruent (in-group)
users (Barbera & Rivero, 2015; Chang et al., 2023). It is this type of user, | hypothesize above, that will
receive increased engagement in the aftermath of the Musk acquisition as a result of a newly re-energized
user base that is politically aligned with their views.

The analysis compares outcomes for contentious and general user samples. The data comes from a
seven-month period in 2022, and engagement was measured in terms of (logged) retweets and likes. |
estimated tweet engagement with a user-fixed effects approach where the unit of analysis is the user-
day. The regression estimates demonstrate that after Musk’s acquisition of Twitter, contentious actors
on the platform see a sizeable boost in post engagement. | suggest these results are attributable to a
simultaneous increase in users sympathetic to the views of these accounts, which resulted from Musk'’s
public signals of intent to overhaul existing moderation policies. Conversely, | did not find evidence that
blue tick verification was associated with any additional increase in post engagement. This finding aligns
with the more recent research suggesting that verification does not provide a heuristic for reliability
(Edgerly & Vraga, 2019).

It is worth noting some key limitations to the research. Another explanation for the results | observed
is that there were some unobserved changes to the Twitter algorithm, granting certain users more
visibility. This would align with recent research that finds a modest right-wing bias in the Twitter
amplification algorithm (Huszar et al., 2022). This would mean that any effect attributable to the Musk
acquisition contains some additional algorithmic amplification. Unfortunately, without further
experimental inquiry, it is not possible to disentangle observed effects from any algorithmic boost given
to right-wing actors. One might have expected, nonetheless, the Twitter algorithm to enhance the
visibility of users with verified status. That | find no evidence of this is surprising. One possible explanation
for this is that paid verification did not receive any algorithmic boost during the initial rollout.® A further
limitation is that the use of time dummies does not allow us to disentangle the effect of the Musk
acquisition and blue-tick verification. This is because any signaling effect resulting from the Musk
acquisition will also operate during and after the period users could purchase verification. Consistent
across all estimates, however, is that the Musk acquisition and aftermath saw a sustained boost in
engagement for content posted by contentious users—and this boost outstripped any concurrent
increase for general users of the platform. Finally, the sample used is a significant limitation. | only have
data on individuals who purchased blue tick verification and only that subset of right-wing or right-wing
adjacent actors monitored by the data provider (detailed below). | do not have comparable information
on left-wing actors and so findings should not be understood as implying that only right-wing actors
gained a boost after the Musk acquisition. One possibility is that the Musk acquisition led to a polarization
of political engagement generally, meaning one might see similar effects for left-wing users.

3 The subsequent public release of the Twitter ranking algorithm does suggest that users receive a visibility multiplier boost from
blue-tick verification. See https://github.com/igorbrigadir/awesome-twitter-algo for a walkthrough.
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Findings
Finding 1: Engagement on posts by contentious users increased after the Musk acquisition.

Estimates are displayed in Appendix Table Al. The acquisition of Twitter by Elon Musk is associated with
significant increase in engagement on posts by contentious user tweet engagement. This effect is net of
any increased activity on the platform and is more pronounced for retweets than it is for likes (answers
RQ1). Exponentiating these coefficients, the Musk acquisition saw an approximately 70% increase in
retweets of contentious user tweets and a 14% increase in likes of contentious user tweets.

Panel A of Figure 1 displays coefficients for the three-day time period dummies over the month-long
period following the Musk acquisition. Coefficients should be interpreted as within-user change relative
to average engagement in the period before the Musk acquisition. | find a sustained increase in post
engagement, which dips around the time of verification applications. The subsequent uptick returns to
the same levels of engagement as before the opening of blue tick verification. In sum, there is no obvious
evidence of any immediate additional effect of blue tick verification on post engagement (answers RQ2).

Finding 2: There is no additional boost conferred by blue-tick verification of contentious users.

Given there is no comparison group, one could argue that the effects we’re observing result from a general
increase in Twitter traffic that coincided with the Musk acquisition and changed verification policies. To
test this conjecture, | also collected a sample of users who purchased blue tick verification but who are
not counted in the reference list of contentious right-wing accounts. For these accounts, | find that the
period following the Musk acquisition also saw an increase in post engagement, but it was noticeably
smaller: a 28% increase in retweets and a 4% increase in likes (answers RQ3). These results are displayed
in Appendix Table A2, and three-day time dummy plots are displayed in Panel B of Figure 1.
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Figure 1. Three-day time dummy coefficients after Musk acquisition for contentious (A) and general (B) users. Dotted vertical
line represents approximate date of blue-tick verification.

4 For ease of interpretation, I estimate separate models for general and contentious users in the main text. In Table Al of the
Appendix, I also estimate a model with an interaction between the post-Musk acquisition variable and general versus contentious
user status. This confirms a sizeable and significant difference in the effect of the Musk acquisition on general versus contentious
users: the effect is considerably larger for contentious users than for general users. I also provide density plots of user-level retweet,
like, and tweet counts before and after the Musk acquisition in Appendix Figures A7-A9.
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Finally, to determine the type of user-boosting content by contentious users, | took a random sample of
tweets by contentious users that received between 100 and 1000 retweets. | then collected information
on the users who retweeted these posts. From these accounts, | then took a random sample of 10k users
and labeled their ideology using a technique initially developed by Barberd (2015) and made available
through Mosleh & Rand (2022) on https://rapidapi.com/.> | confirmed that these users were heavily
skewed toward the right-hand-side (right-wing) pole of the ideology distribution. | also found that these
users were more active in the aftermath of the Musk acquisition—and that increased activity predated
the formal acquisition (see Appendix Figure A10). This suggests that the boost in tweet engagement for
contentious users might be explained by a simultaneous increase in online activity among a network of
ideologically aligned users.

Methods

In order to determine any engagement boost that followed the Musk acquisition, | made use of a public
list of accounts that paid for verification during the short window of its initial launch: November 9, 2022—-
November 11, 2022. This list was compiled and made public by two software developers, Travis Brown
and Casey Ho. The data release was verified and reported on by major international newspapers and civil
society organizations at the time.®

These data on the timing of verification are both novel and useful. They are novel because information
on the timing of any verification decision is not normally made public through the Twitter API. They are
useful as they enable us to determine both the effect of the Musk acquisition and any additional effect of
blue tick verification on post engagement by these users. In other words, in the absence of information
on the timing of verification, one could mistakenly attribute an uptick in engagement to the Musk
acquisition rather than the conferral of a blue tick. Given that both the Musk acquisition and blue tick
verification are hypothesized to exert independent effects, it is important to attempt to distinguish
between them.

The list includes ~138k accounts and consists of the account user name at the time of collection and
their unique account ID. One of the developers involved in the original data release then merged these
accounts with an existing project monitoring the activity of a list of “far-right and far-right-adjacent
accounts” on Twitter.” This allowed us to filter the 138k newly verified accounts by ranked centrality to
these far-right networks. Rank centrality in these networks was measured using the PageRank algorithm
on retweet networks within this sample of contentious users. Note that the level of hate or violent speech
in tweets by these users is unknown. | know only that they are active in these networks.

With these data, | took the top 1000 accounts based on rank centrality to far-right communication
networks—as measured by the data providers.® With this information, | then used the R package
academictwitteR (Barrie & Ho, 2021) to retrieve all tweets posted by these accounts over the period from
May 17, 2022 to November 23, 2022. In total, it was possible to gather data for 961 contentious accounts,

3 For a guide on using this (free) AP see https://github.com/mmosleh/minfo-exposure.

6 See e.g., https://www.washingtonpost.com/technology/2022/11/16/musk-twitter-email-ultimatum-termination/,
https:/www.nytimes.com/2022/11/11/technology/twitter-blue-fake-accounts.html
https://www.splcenter.org/hatewatch/2022/11/16/twitter-blesses-extremists-paid-blue-checks.

7 See https://github.com/travisbrown/twitter-watch.

8 More information on the full seed accounts for the Twitter Watch project can be found here:
https://github.com/travisbrown/unsuspensions. While there is no published sampling protocol, further correspondence with one of
the data providers confirmed that the data were seeded with: “a subset of the VoterFraud2020 promoters + a combination of lists
from activists and researchers I trust + manually approved new accounts that were suggested by the system.” The VoterFraud2020
dataset can be accessed here: https://voterfraud2020.io0/; the full paper on which it is based is by Abilov et al. (2021). It contains
information on Twitter accounts claiming election fraud in the United States between October and December 2020.
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giving ~4.8m tweets. | repeated the same procedure for a sample of general accounts—that is, accounts
that purchased blue-tick verification but did not appear on the reference list of contentious right-wing
users. In total, | gathered ~1.3m tweets from 943 unique users.’

| do not know the exact date of each account’s acquisition of blue-tick status. As a result, | used
November 11 as my cut-off in the analysis. | am interested in any engagement boost that followed 1)
Musk’s acquisition of Twitter on October 27, and 2) paid blue tick verification on or after November 11.

| first used a panel setup where the unit of analysis is the user day. The panel runs from May 17, 2022
to November 29, 2022. | used ordinary least squares (OLS) regression with standard errors clustered on
the user. The estimating equation then takes the following functional form:

Retweets (logged),;,= pMusk Acquisition, .+ pX;+a,+¢€;, (1)

where 7 represents individual contentious Twitter users, #indexes our unit of observation (here: user-
days), X is a control variable representing the total number of tweets posted by user on day Z | use this
control variable as | want to measure tweet engagement net of any boost associated with increased
overall activity. The Musk acquisition is operationalized as a binary variable coded 1 if the date of the post
is on or after October 27, and 0 otherwise. | estimate separate models for the general and contentious
user samples. | plot all of the data for retweet and like dependent variables for contentious and general
users in Appendix Figures A3—A6.

It is important to include the number of tweets posted by a given user on a certain day, as this means
| am able to estimate daily tweet engagement independent of activity. By introducing user-level fixed
effects, | am recovering within-user estimates. In other words, | am able to recover the variation relative
to what one might expect for a given user.

To determine the persistence of any effect, | alter the estimating equation to include a set of dummy
variables for the sequence of three-day periods following the acquisition. In this model, the Musk
acquisition is coded 1 on October 27, and 0 otherwise. This model can be conceptualized as a type of
interrupted time-series design where the Musk acquisition binary represents the time of first treatment
and the three-day time dummies a set of variables measuring time since treatment. In other words, the
equation takes the following form:

Retweets (logged); = /Musk Acquisition Day;+4Three-day Dummy, 4 X, +a:+€;  (2)
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Appendix

Elon Musk &
@elonmusk

Twitter’s current lords & peasants system for who has
or doesn’t have a blue checkmark is bullshit.

Power to the people! Blue for $8/month.

5:36 PM - Nov 1, 2022 - Twitter for iPhone

68.5K Retweets  49.7K Quote Tweets  612.7K Likes

Figure A1.

@) T Qo

-

Tweet your reply

Elon Musk €2 @elonmusk - Nov 1
Replying to @elonmusk
Price adjusted by country proportionate to purchasing power parity

Q 4010 1 9,525 QO 185K &

Elon Musk & @elonmusk - Nov 1

You will also get:

- Priority in replies, mentions & search, which is essential to defeat
spam/scam

- Ability to post long video & audio

- Half as many ads

O 8539 1 16.8K Q 133.5K &
Elon Musk 2 @elonmusk - Nov 1

And paywall bypass for publishers willing to work with us

© 3,400 T 7942 Q 114K &

Elon Musk & @elonmusk - Nov 1
This will also give Twitter a revenue stream to reward content creators

O 6,606 0 136K Q 107K &
Elon Musk & @elonmusk - Nov 1

There will be a secondary tag below the name for someone who is a public
figure, which is already the case for politicians

Q 5875 T 7062 Q 100.1K L

Full tweet thread by Elon Musk posted on November 1, 2022.
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Figure A2. Distribution of ideology labels for contentious and general user samples.
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User

Jun Jul Aug Sep Oct Nov Dec
Month | Week

Retweets (logged) D 015 D 153 D 3-45 U 456 . 675 - 759 . 9-105 . 105-12 . 12-135 . 13515 D NA

Figure A3. User-day tile plot of retweets, May 17-November 29, 2022 for contentious users. Thin dotted vertical line denotes
date of Musk acquisition. Thick vertical dotted line denotes approximate date of blue-tick verification.
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User

Jun Jul Aug Sep Oct Nov Dec

Month | Week

Likes (logged) D 0-1.5 D 153 D 345 D 456 D 6-7.5 D 759 @ 9-10.5 . 10.5-12 - 12135 . 135-15 D NA

Figure A4. User-day tile plot of likes, May 17-November 29, 2022 for contentious users. Thin dotted vertical line denotes date
of Musk acquisition. Thick vertical dotted line denotes approximate date of blue-tick verification.
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User
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Month | Week

Retweets (logged) D 015 D 153 I:] 345 D 456 D 6-7.5 D 759 M 9-105 . 105-12 . 12-135 . 13515 D NA

Figure A5. User-day tile plot of retweets, May 17—November 29, 2022 for general users. Thin dotted vertical line denotes date

of Musk acquisition. Thick vertical dotted line denotes approximate date of blue-tick verification.
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Figure A6. User-day tile plot of likes, May 17—November 29, 2022 for general users. Thin dotted vertical line denotes date of
Musk acquisition. Thick vertical dotted line denotes approximate date of blue-tick verification.
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Figure A7. Kernel density plot of (logged) user-level retweet counts before and after the Musk acquisition for contentious and
general users. Note: 0 = pre-Musk acquisition; 1 = post-Musk acquisition.
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Figure A8. Kernel density plot of (logged) user-level like counts before and after the Musk acquisition for contentious and

general users. Note: 0 = pre-Musk acquisition; 1 = post-Musk acquisition.
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Figure A9. Kernel density plot of (logged) user-level tweet counts before and after the Musk acquisition for contentious and

general users. Note: 0 = pre-Musk acquisition; 1 = post-Musk acquisition.
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Figure A10. Ideology distribution (A) of retweeters of contentious user tweets and median daily tweet counts of the
retweeting accounts (B). Dotted vertical line in panel B denotes the date of the formal Musk acquisition.
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Table Al. Effect of Musk acquisition on contentious user engagement.

Retweets Likes

Post-Musk acquisition 0.536*** (0.128***
(0.027) (0.020)

Tweets (logged sum)  1.968*** 1.416***

(0.025) (0.019)

Observations 187,395 187,395

User fixed effect X X

Notes: Standard errors clustered by user. Outcomes are logged
retweets and likes.* p < 0.05, ** p < 0.01, *** p < 0.001.

Table A2. Effect of Musk acquisition on general blue-tick user engagement.

Retweets Likes

Post-Musk acquisition 0.246*** (0.036***
(0.025) (0.010)

Tweets (logged sum)  1.913*** 1,290***

(0.033) (0.015)

Observations 181,935 181,935

User fixed effect X X

Notes: Standard errors clustered by user. Outcomes are logged
retweets and likes. * p < 0.05, ** p <0.01, *** p < 0.001.
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Table A3. Effect of Musk acquisition on user tweet engagement with interaction between post-Musk
dummy and user status.

Retweets Likes

(Intercept) 1.245%%%  (,824%**
(0.008) (0.005)
Post-Musk acquisition 0.507***  (0.133***
(0.015) (0.010)
General user -0.820*** -(0.588%**
(0.009) (0.006)
Tweets (logged sum) 2.020%**  1.405***
(0.003) (0.002)
General user*Post-Musk acquisition -0.294*** -0,132%**
(0.021) (0.014)

Observations 369330 369330

Notes: Standard errors clustered by user. Outcomes are logged retweets
and likes. * p < 0.05, ** p < 0.01, *** p < 0.001.



	Did the Musk takeover boost contentious actors on Twitter?
	Research questions
	Research note summary
	Implications
	Moderation
	Verification
	Taken together, existing evidence suggests that verification may provide: 1) a cognitive heuristic for online users to determine information credibility and 2) may lead to enhanced visibility online. Conferring verification in exchange for payment, th...
	Hypotheses

	Findings
	Finding 1: Engagement on posts by contentious users increased after the Musk acquisition.

	Methods
	Bibliography
	Funding
	Competing interests
	None.
	Ethics
	Copyright
	This is an open access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided that the original author and source are properly credited.
	Data availability


	Appendix


