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Abstract

We study how anonymity affects fake-news sharing on social media using a natural experi-
ment on Flashback, a large Swedish online discussion forum. In 2014, journalists obtained
information that allowed them to identify users registered before March 2007, sharply in-
creasing these users’ risk of public exposure while leaving later registrants unaffected. Using
a difference-in-differences design on 1.98 million posts, we find that exposed users reduce
references to fake-news sites by about one-quarter of the mean. The effect is concentrated
in immigration and domestic-politics discussions and does not extend to legitimate news
sources, suggesting that accountability reduces misinformation without reducing news shar-

ing more broadly.
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1 Introduction

False information online has become a central public concern in advanced economies. In a Pew
survey, 70% of respondents described it as a major threat to their country (Poushter et al.
2022).1 A rapidly growing research literature on false information, fake news, and conspiracy
theories is motivated by the concern that deteriorating information quality, especially online,
can undermine public discourse, worsen policy proposals, fuel populist narratives, help elect
politicians with weak platforms, or incite violence (cf. Chopra et al. 2022; Aridor et al. 2024;
Meyer et al. 2024; Enders et al. 2024; Szeidl and Szucs 2025).> To date, this literature has
mainly studied “soft” interventions to reduce or manage the consequences of fake-news sharing
on social media, including nudges (Pennycook et al. 2020; Roozenbeek et al. 2021; Pennycook
et al. 2021; Pennycook and Rand 2022; Arechar et al. 2023), sharing frictions (Fazio 2020; Henry
et al. 2022), and fact-checking or digital-literacy interventions (Barrera et al. 2020; Guess et al.
2020; Roozenbeek et al. 2022; Kreps and Kriner 2022; Henry et al. 2022; Martel and Rand
2023, 2024; Meyer et al. 2024; Berger et al. 2025).> However, relatively little evidence exists on
more accountability-based policies, such as user or group bans, downvoting mechanisms, and

real-name or non-anonymity requirements.*

Unlike nudges or information treatments, these
policies do not aim to change beliefs about the accuracy of fake news. Instead, they alter the
expected costs of posting false information.

This paper studies how anonymity affects fake news sharing on social media.® We ask
whether users reduce references to fake-news sites when they face a higher risk of being person-
ally identified and exposed nationwide, and whether any such response is specific to fake news or
also extends to legitimate news sources. A decline in fake-news sharing, with no corresponding
decline in references to legitimate news sources, would suggest that accountability improves the
information environment rather than merely reducing news sharing more broadly.

We answer this question using a natural experiment on Flashback, the by far largest Swedish

online discussion forum. Flashback is best described as a Swedish-language counterpart to

In that survey, false information ranked second, behind only global climate change.

2For example, the Harvard Kennedy School has launched an academic journal fully dedicated to misinforma-
tion; see the HKS Misinformation Review, https://misinforeview.hks.harvard.edu/.

3There is also a large literature studying real-world consequences of various types of online content; see Aridor
et al. (2024) for an overview.

4A recent working paper investigates the effect of wide-scale topic bans; see Di Liza and Shevchenko (2026).

"We follow the definition of a social media platform in Aridor et al. (2024), where social refers to content
generated by users in interaction with other users, media refers to the platform operating as a two-sided market
with users and advertisers, and platform denotes that these interactions take place online. Flashback, the platform
we study, fulfills all three criteria.



6 QOur data cover the universe of user-

Reddit in the breadth and scope of its discussions.
generated posts (n = 1,984,224) written by 48,672 active users in discussions related to domestic
politics, immigration, and feminism between January 1, 2012, and December 31, 2016. On
September 10, 2014, journalists revealed that they had obtained the identities of Flashback users
who had registered before March 2007. They subsequently disclosed the identities of a small
number of these early users in national media, demonstrating that anonymous usernames could
be linked to offline identities and that users’ online behavior could be publicized. The event
created a sharp accountability shock: users registered before March 2007 faced an increased
risk of losing anonymity after September 10, 2014, whereas later registrants did not.” This
event thus yields a canonical difference-in-differences setting that we exploit in this paper. We
compare users at risk of exposure with users not at risk, before and after the event.

Flashback has several features that make it well suited for this analysis. First, it is Sweden’s
largest and oldest discussion forum, with more than 1.6 million registered accounts and no close
substitute with comparable reach and interactivity.® These features imply that established
users have strong incentives to remain on the platform. Second, moderation by administra-
tors is limited. Third, users cannot delete or edit their posts. Fourth, content is displayed
chronologically rather than through an algorithmic feed. These features allow us to observe
intact user-generated content and ensures that our estimates are not confounded by changes in
platform algorithms or algorithmic content ranking.

Our main results show that users at risk of losing their anonymity significantly reduce
the share of posts referencing fake-news sites relative to users not at risk. The estimated effect
corresponds to a reduction of approximately one-quarter of the mean and is driven by a decrease
in the number of posts containing links to fake-news sites, rather than by an increase in posts
without fake news. We further show that the effect is concentrated in discussions related to
immigration and domestic politics, with no detectable effect in discussions of feminism.? The
effect size can be compared to our placebo test, where we use references to the websites of
Sweden’s major newspapers as an outcome. We find no detectable effect on references to these

legitimate news sites; the estimated coefficient corresponds to approximately 1.5% of the mean.

5See https://www.flashback.org/ and https://www.reddit.com/.

" Additional details on the event are provided in Section 3 and in online appendix Section 6.2.

8Sweden has a population of about 10 million people. In 2018, 33% of Swedes reported having used Flashback
in some form (Davidsson et al. 2018)

9For an analysis of how the event changed levels of xenophobia, misogyny, and overall user activity among
users at risk of losing their anonymity on Flashback, see (von Essen and Jansson 2026).



The event therefore appears to reduce references to fake-news sites specifically, rather than
references to news sources more generally.

There are two key concerns with our empirical strategy, in addition to the standard parallel-
trends assumption which we assess using event-study graphs. First, in a canonical difference-in-
difference setting, treatment of the standard errors may prove difficult (cf. Bertrand et al. 2004;
Donald and Lang 2007; Conley and Taber 2011). We address this concern by collapsing the
data into a time series of differences between the two groups, following Pettersson-Lidbom and
Thoursie (2013), which give us correct standard.'® Second, early adopters, who faced the risk
of losing their anonymity, could respond by creating new accounts. We find no evidence of such
behavior. Fake-news-sharing users at risk of losing their anonymity do not exhibit an increased
relative exit rate, and there is no large inflow of new accounts after the event. Moreover, our
main results remain unchanged when we exclude after the event created user accounts.!!

The decline in fake-news sharing among users at risk of losing their anonymity could reflect
three behavioral responses. Users who previously shared fake news may exit the platform;
they may remain active and post at similar rates while including fake-news links less often; or
they may remain active but post less frequently. Our results do not support the former two
explanations, only the latter: users with a history of sharing fake news remain active, but reduce
their overall posting frequency. These results suggest that the intervention does not alter users’
perceptions of fake news. If it did, we would expect it to reduce their willingness to share fake
news specifically, rather than their overall willingness to post.!?

Our results can be interpreted in light of previous theoretical work. First, Glaeser (2005)
argues that political hatred can be sustained through repeated false stories about out-groups.'?
In our setting, this argument implies that fake-news references should be more common in immi-
gration discussions and in xenophobic posts than in discussions of feminism or in misogynistic
posts, since immigrants are the salient out-group in this context whereas women constitute

roughly half of the Swedish population. This prediction is consistent with the patterns in our

108 pecifically, it is the correct standard errors from a design-based approach to inference. In practice, we
collapse the data to the weekly level, which gives us 261 observations of the difference in the weekly share of
fake-news references between the two groups. We then apply the Newey—West estimator to this time series, using
the number of lags suggested by the formula in Lazarus et al. (2018).

11 A final concern is the possibility of spillover effects on users not directly exposed to the event. However, given
the continued overall upward trend in fake-news posting on the forum, this concern is unlikely to be quantitatively
important. In addition, any such spillovers would likely bias our estimates toward zero.

12This pattern is also consistent with evidence that adding frictions to posting decreases the prevalence of
fake-news content (Guriev et al. 2023).

13Specifically, the abstract states: “Hatred is fostered with stories of an out-group’s crimes, but the impact of
these stories comes from repetition not truth” (see page 1 in Glaeser (2005)).



data. Posts classified as xenophobic are about twice as likely to contain a fake-news reference,
whereas posts classified as misogynistic are no more likely than the average post to contain such
a reference.'* Second, the event we study, in which a specific group of users faced a higher risk
of losing their anonymity, can be interpreted as an increase in accountability for online posting
behavior. This interpretation relates to the model in Acemoglu et al. (2024), which suggests
that individuals seek to avoid the reputational costs of spreading misinformation, and to Szeidl
and Szucs (2025), which discusses how conspiracy theories may be used by populist politicians
to reduce accountability. Again, our results are consistent with these theoretical predictions, as
we see users at risk of losing anonymity sharing fake-news less frequently. Moreover, this effect
is particularly pronounced in immigration discussions, where xenophobic posts and fake-news
references are more common, and insignificant in discussions of feminism.

Overall, our results are consistent with theoretical predictions and suggest that anonymity
can facilitate the circulation of low-quality information, potentially due to limited reputational
costs. They also point to the need for additional research on anonymous information provision
in other settings, such as anonymous testimony in legal proceedings or the use of anonymous
sources in journalism.

The remainder of the paper is organized as follows. Section 2 describes the data and provide
some additional information on Flashback, Section 3 outlines the empirical strategy. Section 4

presents the main results, and Section 5 concludes.

2 Data

2.1 The online platform Flashback.org

The data in this paper stem from user-generated text messages, hereafter referred to as posts,
on the Swedish web forum Flashback.org. Flashback is a large and long-standing Swedish online
discussion forum, established around 2000, and is comparable to Reddit in its structure and em-
phasis on anonymity and free speech. Like Reddit, it hosts a wide range of discussions, including
politics, sports, news media, illegal drugs, current criminal cases, and computer support. All
posts are publicly accessible, and participation requires only an email address and an anony-

mous username. Content moderation on Flashback is very limited and mainly aims to keep

“The measures of xenophobia and misogyny come from (von Essen and Jansson 2026), which provides further
details. In short, we combine hand-coded data from a research assistant with a standard BERT language model
to detect xenophobic and misogynistic content.



discussions on topic.'® A 2018 survey found that 33% of Swedes had used Flashback (40% of
men and 26% of women) (Davidsson et al. 2018). Flashback follows the structure of traditional
message boards: discussions are organized hierarchically into subforums, threads, and posts,
with posts displayed in chronological order. We focus on political discussions and therefore
scraped all discussions from three subforums, Domestic politics, Immigration and integration,
and Feminism, from January 1, 2012, through December 31, 2016. Overall, the collected data

comprises 1,984,224 posts written by 48,672 users.

2.2 Measures and basic descriptives

Our main measure is based on hyperlinks to known fake-news websites, a measure commonly
used in related research (cf. Allcott and Gentzkow 2017; Aridor et al. 2024). Two research
assistants compiled the list of fake-news sites in August 2021 using external online sources from
several fact-checking sites; further details are provided in Online Appendix Section 6.1. The
final list comprises 2,214 hyperlinks, and is available through a Harvard Dataverse repository.'®
We use this list to construct a binary indicator for whether each post contains a hyperlink to
one of the identified fake-news domains. We also extract several metadata variables from each
post, including the subforum name, thread title, username, timestamp, and the user’s registra-
tion date. Finally, we add indicators for whether a post contains xenophobic or misogynistic
content.!”

Figure 1 provides an overview of the prevalence of fake-news references. Panel 1a shows
that links to fake-news sites are relatively rare. On average, approximately 1 in every 250 posts
contains such a reference. By comparison, references to the websites of Sweden’s four major
newspapers (Aftonbladet, Expressen, Dagens Nyheter, and Svenska Dagbladet) are about four
times as common: 1 in every 67 posts contains such a link; see Figure A1 in the Online Appendix.

Figure la further shows that fake-news references are slightly more common in the Immi-
gration and integration subforum. One possible explanation is suggested by Glaeser (2005),
who links political hatred toward out-groups to repeated false stories. Panels 1b and 1c report
the shares of posts classified as xenophobic and misogynistic, respectively. Both types of con-

tent are common in the data. Xenophobia is most frequent in immigration-related discussions,

5Ban data support this characterization: among banned users, 623 were excluded for advertisements, 280 for
copyright infringement, and 421 for using multiple accounts, compared with only 36 bans for hateful posts.

The list can be accessed at https://doi.org/10.7910/DVN/CI8Z7G

17" These measures were obtained from a fine-tuned BERT model trained and evaluated on 4,000 posts manually
annotated by a research assistant. See (von Essen and Jansson 2026) for more details.



whereas misogyny is most prevalent in the subforum focused on feminism. Taken together,
these patterns suggest that fake-news references are more closely associated with immigration
topics and xenophobic content than with feminism-related topics and misogynistic content, in

line with the argument in Glaeser (2005).

[Insert Figure 1 here]

To further characterize the relationship between xenophobia, misogyny, and fake-news refer-
ences, Table 1 reports some raw relationships. Fake-news references are significantly more
common in posts containing xenophobic content, but not in posts containing misogynistic con-
tent. Specifically, posts with xenophobic language are about twice as likely as the average post
to contain a link to a fake-news site, whereas posts with misogynistic language if anything are
less likely than the average post to contain such a link.

Column 3 of Table 1 examines whether threads whose first post contains a reference to
a fake-news site receive more attention, measured by the number of responses. We find no
significant relationship, with a coefficient that implies that a thread whose first post contains
a fake-news link receives only about two more posts than a thread whose first post does not
contain such a link. A possible conclusion from this is that fake news references are not used
to garner attention or interactions, but rather for some more ideological reason. This is inline
with previous research demonstrating that fake news sharing is primarily motivated by partisan
polarization (Osmundsen et al. 2021) and partisan alignment (Pennycook et al. 2021) , and that

outrage may fuel misinformation sharing (McLoughlin et al. 2024).'8

[Insert Table 1 here]

Finally, Figure 2 shows the development of fake-news references on Flashback over the full
sample period, from 2012 to 2016, on a half-year basis.!” The figure shows an upward trend in
fake-news references over time, suggesting a worrying pattern that references to false informa-

tion became more common on Flashback during the sample period. This pattern underscore

8There is also a literature focusing on personality traits, such as cognitive capacity and analytical thinking,
and on how these traits affect the likelihood of sharing fake news (cf. Pennycook and Rand 2019; Arechar et al.
2023).

19The series is presented at the half-year level to reduce noise in the data.



the need to use our difference-in-difference strategy; to rule out this general trend in fake news

sharing.

3 The event and empirical strategy

3.1 The event

On September 10, 2014, Swedish and international media revealed that a journalist collec-
tive, Researchgruppen, had obtained information that allowed them to link the usernames of
Flashback users registered before March 2007 to their offline identities.?® Flashback’s owner
confirmed both the breach and which users were at risk of losing their anonymity in a forum
thread that attracted over 300,000 views.?! In early 2015, Researchgruppen published several
news articles exposing four users, two of whom were politicians, and stated that the goal was to
discourage hateful speech online. None of the exposed users had written illegal content. Even
so, the two politicians lost their positions. Since these initial disclosures, a small number of
additional users, typically public figures or otherwise publicly visible individuals, have also been
exposed in national media.

Google Trends data and searches of Swedish news articles containing the keywords Research-
gruppen and Flashback, originally collected and presented in von Essen and Jansson (2026),
show two peaks in attention: September 2014, when the breach was first revealed, and Febru-
ary 2015, when the exposures were published, see Figure A2. Users registered before March
2007 therefore faced a clear and verifiable risk of losing anonymity, whereas later users did not.
Given the extensive debate and the administrator’s clarifications, it is reasonable to assume
that users for whom exposure risk was relevant could determine whether they were at risk.
Consequently, we treat users registered before March 2007 as the treated group, that is, users

at risk of exposure, and later registrants as the control group, that is, users not at risk.

3.2 Empirical strategy

We use a canonical difference-in-differences (DiD) design to examine how users at risk of losing

their anonymity changed their posting behavior after the shock. Our primary outcome is the

20Chen, A. (2014). “The  Troll  Hunters.” MIT Technology  Review,
https://www.technologyreview.com/s/533426 /the-troll-hunters./. In Online Appendix Section 6.2, we ex-
plain in detail how the group of journalists could connect users’ identities to their usernames and how the forum
owners could verify which users risked exposure.

2!The thread is titled “Researchgruppen pastar att de har Flashbacks databas (del 2)” and can be found at
https://www.flashback.org/t2526334p1.



share of posts that contain references to fake-news sites.

The event described above provides one treated group, one control group, and pre- and
post-treatment periods, as summarized in equation 1. Because treatment occurs at a single
point in time and treatment status is fixed, recent staggered-adoption DiD estimators, such as
Callaway and Sant’Anna (2021), are not required for our empirical strategy (de Chaisemartin

and D’Haultfeeuille 2026).

Yiy = a + Btreatedy x Post; 4 ytreatedy + wPost; + €. (1)

Although our setting ensures that we do not need to use staggered-adoption DiD estimators, it
instead follows that estimating standard errors is less straightforward (cf. Bertrand et al. 2004;
Donald and Lang 2007; Conley and Taber 2011). This follows from the fact that we have only
two groups and one event. This makes a design-based approach to inference challenging, since we
cannot cluster the standard errors at the group level, g € {Risk losing anonymity, notatrisk},
with only two groups. To address this concern, we construct a single time series using a two-
step aggregation procedure similar to the application of Donald and Lang (2007) in Pettersson-
Lidbom and Thoursie (2013). Specifically, we first collapse the data to the weekly level sepa-
rately for users at risk of losing anonymity and users not at risk. This yields two group-level
time series measured at weekly intervals over 261 weeks. We then express the difference in

outcomes between the two groups as a single time series:

Y1 — Yo = AY; = 1 + SPost; + Aey. (2)

Estimating Equation (2) is analytically equivalent to the canonical two-group difference-in-
differences specification in Equation (1), but is implemented using aggregated weekly group-
level data. In this formulation, the coefficient § is the difference-in-differences estimator. We
estimate Equation (2) using the Newey—West estimator, where the key remaining choice is the
number of lags to use in the estimation. Here, we follow the recommendation in Lazarus et al.
(2018), which gives us an optimal number of lags equal to 21.22 This procedure allows us to
estimate standard errors correctly, even though we use a canonical DiD design. We also show

that we obtain similar results using a standard difference-in-differences specification equivalent

228pecifically, the formula in Lazarus et al. (2018) states that the number of lags should equal S = 1.37%/2,
where S is the number of lags and T is the number of time periods. Inserting T' = 261 gives S = 21.



to Equation (1). In the Online Appendix, we provide estimates using fewer or more lags in the

Newey—West estimator.

4 Results

4.1 Main results

We start by presenting standard event-study figures at the year and half-year levels in Figures 3a
and 3b.?3 The pre-event coefficients are close to zero and follow a flat trend, thus demonstrating
that the upward aggregate trend in fake-news references shown in Figure 2 is resolved by our
difference-in-difference methodology. Further, parallel trends in the absence of treatment seem
to be a reasonable assumption based on these figures. After the event, the coefficient estimates
decline sharply, implying that users at risk of losing their anonymity reduce references to fake-

news sites relative to users not at risk.

[Insert Figure 2 here]

Next, Table 2 presents our main regression results from the standard and collapsed difference-
in-differences models in Panels A and B, respectively. In column 1, the DiD estimate shows
that users at risk of losing their anonymity reduce the share of posts containing references to
fake-news websites after the event. The estimated decrease is 0.1 percentage points, which
corresponds to about one-quarter of the mean of 0.004 (or 0.4 percentage points) shown in
Figure 1a. The effect is thus relatively large. Columns 2—4 report results by subforum. The
estimates are similar in magnitude in the Domestic politics and Immigration and integration

subforums, but we find no statistically significant decrease in the Feminism subforum.

[Insert Table 2 here]

We use references to legitimate news sources as a placebo outcome in our baseline difference-
in-differences model. As noted above, we interpret the risk of losing anonymity as a shock to

accountability. Unlike sharing fake-news, sharing ordinary news sources should not expose users

23The standard errors used to construct the confidence intervals in these figures are estimated by clustering at
the thread level. Thus, they are formally not correct. However, as Table 2 shows, they are similar in magnitude
to the standard errors from our main specification.

10



to reputational costs. We therefore do not expect the event to reduce references to legitimate
news sources, making this an informative placebo test of our empirical strategy. As discussed
in Section 2.2, we measure legitimate news sources using links to the websites of Sweden’s four
major newspapers. The results, reported in Panels C and D of Table 2, show no statistically
significant effect on sharing legitimate news sources, with a coefficient corresponding to 1.5% of

the mean.

4.2 Mechanisms

Ex ante, several behavioral changes could explain the decline in the share of posts containing
fake-news links. First, the observed decrease could, in principle, be driven either by fewer posts
containing links to fake-news sites or by more posts without such links. We show that the effect
is driven by a decrease in the number of posts containing links to fake-news sites; see Online
Appendix Table Al.

Following this, the decrease could arise due to three channels among users at risk of losing
their anonymity. First, users who share fake news could abandon the forum altogether. Second,
they could remain active but write fewer posts and contribute less content. Third, they could
remain active and write as many posts as before, but include links to fake-news sites less often.
In Online Appendix Tables A2-A4, we distinguish between these three potential channels.
Table A2 provides evidence against the first channel. Specifically, users at risk of losing their
anonymity who had referenced fake news before the event are no more likely to stop posting
than users at risk of losing their anonymity without a history of fake-news references. This
suggests that the effect is not driven by these users abandoning the platform, but rather by
changes in their posting behavior while they remain active contributors.

Next, to distinguish between the second and third channels, less frequent posting or changes
in the content of posts, we study users who write at least one post before and one post af-
ter the event in a balanced two-period panel.?* To test whether the content of posts changes
after the event, we examine whether the individual-level share of posts containing fake-news
links decreases in Online Appendix Table A3. We find no change in this share in the balanced
individual-level panel. This suggests that the main results are not driven by active users se-

lectively removing fake-news links from otherwise similar posting activity. Instead, the results

24Data is thus structured at the individual-user level, with one observation before the event and one after.
Each observation contains the user’s average share of posts containing fake-news links and the number of posts
written by the user during that time period.

11



point to users with a history of sharing fake news remaining active on the platform but writing

fewer posts overall, which is exactly what we find in Online Appendix Table A4.

4.3 Robustness tests

A key threat to our empirical strategy is if users after the event created new accounts to
continue posting links to fake-news sites. This concern would be especially egregious if accounts
registered after the event drive the results by accounting for a disproportionate share of fake-
news references. We therefore exclude all accounts registered after the event in Table A5. The
results are unchanged, which is consistent with the finding above that users at risk of exposure
with a history of sharing fake news are no more likely to stop posting. In Online Appendix
Figure A3, we also examine users’ registration month in our data and find no large inflow of
accounts registered after the event, as indicated by the solid red line in the figure.?®

Another empirical question is whether 21 lags in the Newey—West estimator adequately
capture the degree of auto-correlation of the standard errors in our time series. We therefore
replicate Panel B of Table 2 using 8, 16, and 32 lags in the Newey—West estimator; see Online
Appendix Tables A6, A7, and A8, respectively. These alternatives do not change the estimated

standard errors or our main results to any meaningful degree.

5 Concluding discussion

In this paper, we show how the risk of losing anonymity affects references to fake-news sites
on social media. In line with predictions from previous theoretical work (see Glaeser 2005;
Acemoglu et al. 2024; Szeidl and Szucs 2025), we find that users who face a higher risk of losing
anonymity reduce the share of posts containing fake-news references. This effect is concentrated
in discussions of immigration, but is not statistically detectable in discussions of feminism.
Conversely, we find no decrease in how often users reference standard news outlets, suggesting
that the event improved the information environment rather than reducing news sharing more
broadly. This distinction is important because policies aimed at reducing fake-news sharing may
also backfire by reducing information sharing overall, as demonstrated in Ershov and Morales

(2024).

25 Another related concern is the possibility of spillover effects on users not directly exposed to the event.
However, given the continued overall upward trend in fake-news posting on the forum, this concern is unlikely to
be quantitatively important. Moreover, any such spillovers would likely bias our estimates toward zero.

12



The effect size we estimate is about one-quarter of the mean. A key question is how this mag-
nitude compares with the “softer” interventions studied in previous research. Before comparing
effect sizes, it is important to note that most previous studies have been conducted on online
crowd-sourcing platforms such as MTurk. Few papers study real-world applications, which may
affect estimated effect sizes. With this caveat in mind, the nudging literature typically finds
smaller effects, ranging from 3.5% to 20% of the control-group mean (Pennycook et al. 2020;
Roozenbeek et al. 2021; Pennycook et al. 2021; Arechar et al. 2023). Sharing frictions, though
less commonly studied, have estimated effects of around 18% to 32% of the control-group mean
(Fazio 2020). The fake-news labeling literature includes two meta-analyses: one reports effect
sizes between 25% and 45% of the mean (Martel and Rand 2023), while the other reports a 25%
decrease in sharing. Thus, our estimated effect is toward the upper end of the range reported
in the literature. Moreover, one potential advantage of increasing accountability is that it may
be relatively straightforward to implement in some online settings. Compared with labeling
fake-news posts, for instance, it is less labor-intensive and avoids disputes over which content
should be labeled as false information.

Still, although our results suggest an improved information environment, we do not wish to
advocate non-anonymity across all platforms or contexts. Accountability appears important for
reducing references to false information. However, increasing accountability may also have costs,
such as discouraging users from engaging in certain discussions, topics, or arguments. Thus,
while our paper is, to our knowledge, the first to study the relationship between anonymity,
accountability, and misinformation sharing, it should not be the last. Future research should
examine other settings in which anonymity may affect the reliability of information. Anonymous
witnesses in court, anonymous referees in peer-reviewed research, and anonymous sources in
journalism are examples of settings in which our paper points to the need for empirical evidence
on how anonymity affects the quality of the information provided. Similarly, our paper highlights
the need for further research on how anonymity affects other dimensions of online content, such
as hate speech, xenophobia, misogyny, topic avoidance, and political expression. There is also
a need to assess other commonly used accountability-based policies, such as bans, downvoting,

and content moderation, and how they affect the sharing of fake news on social media.

13
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Table 1: Simple correlations

Dependent variable:

P(Fake news) Thread length
(1) (2) 3)
Xenophobic post 0.00415****
(0.00018)

Misogynistic post —0.00030*

(0.00017)
1st entry fake news 2.20383

(6.41878)

Observations 1984224 1984224 29455
Note: Significance levels: * p < 0.10, ** p < 0.05, ***

p < 0.01, ¥** p < 0.001.
The standard errors areclustered at the thread

level (29 455 clusters). The dependent variable
is a dummy indicating if a post contains a link
to a fake news site in columns 1 and 2 and
thread length in column 3. An observations is
a post in columns 1 and 2 and a thread in
column 3.
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Table 2: DD estimates of a decrease in anonymity on fake news and legitimate news

0 (2) 3) (4)

Panel A: Main outcome, standard errors clustered at the thread level

Dependent variable: P(Fake news)

Risk losing anonymity -0.00110*** -0.00089** -0.00112* 0.00003
(0.00034) (0.00040) (0.00058)  (0.00093)
Observations 1984224 639768 887928 456528

Panel B: Main outcome, Newey-West std errs with optimal (21) lags
Dependent variable: P(Fake news)

Risk losing anonymity -0.00115%** -0.00130%** -0.00145** -0.00038
(0.00042) (0.00042) (0.00060) (0.00074)
Observations 261 261 261 261

Panel C: Placebo test, standard errors clustered at the thread level

Dependent variable: P(Legitimate news)

Risk losing anonymity ~ -0.00061 -0.00055 -0.00115 0.00203
(0.00088) (0.00233) (0.00102)  (0.00147)
Observations 1984224 639768 887928 456528

Panel D: Placebo test, Newey-West std errs with optimal (21) lags

Dependent variable: P(Legitimate news)

Risk losing anonymity -0.00023 -0.00141 -0.00057 0.00159
(0.00138) (0.00295) (0.00104) (0.00159)
Observations 261 261 261 261
Forum All Domestic politics Immigration Feminism

Note:  Significance levels: * p < 0.10, ** p < 0.05, *** p < 0.01, **** p < 0.001. The
time period used in the regressions is from January 1st 2012 until December 31st 2016.
The standard errors are clustered at the thread level (29 455 clusters) in panels A and C,
and Newey-West standad errors with 21 lags on a collapsed time series in panels B and
D. The dependent variable is a dummy indicating if a post contains a link to a fake news
site in panels A and B, and a dummy indicating if a post contains a link to a legitimate
news site in panels C and D. In panels A and C, an observation is a post at Flashback.
In panels B and D data is structured as a time series of the difference between the early
and late adopters at the weekly level.
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Figure 1: Share of posts with fake news references, xenophobia and misogyny across subforums

The Figure presents the share of posts on Flashback containing a reference to fake news articles, xenophobia and
misogyny for each separate subforum and in total in our data.
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Share fake news references over time
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Figure 2: Trend in fake news

The Figure presents the general trend of fake news sharing on Flashback over time in the data, aggregated to
the half-year level.
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Figure 3: DD Event study - share fake news references

Panel A and B demonstrate a standard event study plot, plotting the difference between the users risking losing
their anonymity and those not at risk at the yearly and half-yearly level respectively. The solid red line present in
all of the panels denotes September 10 2014; the point after which the users were at risk of losing their anonymity.
Confidence intervals constructed by clustering the standard errors at the thread level (32,142 clusters).
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6 Online appendix

6.1 Collecting links to fake news sites

The data used in this study consist of text-based messages, referred to as posts, collected from
the online Swedish discussion forum Flashback. Using custom-built Python scripts, we scraped
all posts from three subforums—feminism, domestic politics, and immigration and integration—
from the inception of each forum until January 2017. In von Essen and Jansson (2026) we use
this data to investigate the effect of decreased anonymity on the frequency of xenophobic and
misogynistic expressions. In this paper, we instead focus on the effect on using fake news sites
as references.

To obtain a measure of the amount of references to fake news sites, we gave two research assis-
tants the task of collecting and organizing links to sites deemed as fake news by various journal-
istic and fact checking sources. We provided the list of sources, and the RAs task was to collect
and organize all the links. The full list of sources is provided among the references (Columbia
Journalism Review 2021; FactCheck 2021; The Fake News Codex 2021; Daily Dot 2021; Media
Bias Fact Check 1 2021; Media Bias Fact Check 2 2021; Viralgranskaren 2021; CBS News 2021;
Zimdars 2021; Wikipedia 2021; PolitiFacts 2021; Snope’s 2021). The actual list of web-addresses
to fake news sites is available as a separate data set at https://doi.org/10.7910/DVN/C98Z7G.
In total, it consists of 2214 fake news sites.

With this list of fake news sites in hand, we next searched each post at Flashback to deter-
mine if it contained a link to any of the sites in our list. We generated a simple dummy measure
in this instance; if a post contained a link from our list, then the dummy was assigned the value
1, and zero otherwise. Code generating this measure is naturally part of the replication package
associated with this paper.

As a basic measure of referencing to actual news sites, we also checked if each entry contained
a link to one of the four major news papers in Sweden: Dagens Nyheter, Svenska Dagbladet,

Aftonbladet and Expressen.
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6.2 Behind the event: How could the journalists access the identity of the users and
how did the owner verify those at risk?

A common question that arises is how the journalists could obtain the identities for the early

registered users when Flashback was supposed to be securely anonymous. In this subsection

we thus outline the process that the journalists used to obtain the identities behind the early

registered accounts at Flashback.

The group of journalists originally had obtained a list, a so called dump, of e-mail addresses
that were connected to usernames from Flashback. The list was however from a few years
back, which is why only users registered before March 2007 were in it. To this list, the users’
identities were added by matching the e-mail addresses from Flashback to e-mail addresses from
other leaked Internet sites, such as CDON.com, from which other data, such as Swedish social
security numbers and names, could be collected. Thus, the journalists could link usernames to
identities of individuals with accounts registered at Flashback before March 2007.

The journalists had a history of publicly exposing individuals writing anonymous xenophobic
comments online, making the threat of future exposures credible. A spreadsheet-file containing
the email addresses and identities that the journalists had access to was subsequently posted
publicly online, but without the associated usernames from Flashback. The owner of Flashback
could however see that the rows of the file were sorted alphabetically based on the usernames,
implying that the journalists had access to the usernames as well. Furthermore, the owner could
see that the accounts that were in the file were registered before March 2007. The owner of
Flashback therefore declared in a thread?® that those who had registered before March 2007 were
at risk of being exposed. Said thread have to this day been read more than 300,000 times, thus
making it clear that many users wanted to know if they were at risk. Several users expressed
their disappointment and outrage that this had happened in the thread, and declared that they

may leave Flashback as a consequence.

268ee “Researchgruppen pastar att de har Flashbacks databas (del 2)”, can be found at https://wuw.
flashback.org/t2526334p1.
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6.3 Additional results - tables and figures
6.3.1 Figures
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Figure Al: Share major news paper references across subforums

The figure presents the share of posts containing a reference to one of Sweden’s four major news papers websites
for each separate subforum and in total in our data.
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Figure A2: Google searches and news articles relating to the event

The left graph displays data from Google Trends for the weekly relative search frequencies of the terms Flashback
and Researchgruppen between 2013 and 2017. The relative search frequency shows a spike if there are at least
50 searches, and all of the spikes are relative to the largest spike, which reaches 100 in the figure. Thus, a spike
reaching 80 implies that the search terms reach 80% of the highest search frequency. The right graph displays
a graph similar to the monthly number of news articles in Sweden that contain the words “Flashback” and
“Researchgruppen”. The data on the number of news articles were obtained through searches in the Mediearkivet
database (https://www.retriever.se/, accessed using a login from Stockholm University on July 4, 2018).
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at least one post 2012-2016

o
O_
©
o
O_
©

n

S

3
o

5 8

o <

z
o
O_
N
o_

I I I I I I I I
2002 2004 2006 2008 2010 2012 2014 2016

Time

Figure A3: Users per registration month in data

The figure presents the number of users per registration month who have written at least one post in our data
from 2012 to 2016. The red line lies on September 2014 and thus represents where the period after the event
starts. The blue line lies on March 2007. The users below this cut-off registration date are the ones that risked
exposure after September 10 2014.
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6.3.2 Tables
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Table Al: DD estimate of a decrease in anonymity on number of fake news posts

Dependent variable:

No. fake news posts

(1) (2) 3) (4)

Risk losing anonymity =~ —9.80153** —2.11871** —6.22509* —1.45773**
(3.87909) (0.81812) (3.49745) (0.56868)
Forum All Domestic politics  Immigration Feminism
Observations 261 261 261 261
Note: Significance levels: * p < 0.10, ** p < 0.05, *** p < 0.01, ****

p < 0.001.
The time period used in the regressions is from January 1st 2012

until December 31st 2016. The standard errors are Newey-West
standad errors with 21 lags on a collapsed time series. The
dependent variable is the number of weekly posts containing a
link to a fake news site. Data is structured as a time series of the
difference between the early and late adopters at the weekly level.
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Table A2: Probability of leaving the platform, heterogeneity

Dependent variable:

P(Leave forum)

(1) (2) (3) (4)

Risk losing*prior fake news ref —0.029 —0.028 —0.028 —0.026

(0.040) (0.040) (0.040) (0.040)
Risk losing anonymity —0.148"**  —0.052**** 0.049*** 0.099****

(0.008) (0.012) (0.015) (0.016)
Prior fake news ref —0.256""**  —0.257***  —0.257*** —0.258****

(0.014) (0.014) (0.014) (0.014)
Startdate control function - Linear Quadratic Cube
Observations 34460 34460 34460 34460
Observations 34,460 34,460 34,460 34,460
Note: Significance levels: * p < 0.10, ** p < 0.05, *** p < 0.01,

ik p < 0.001.
The table demonstrate the probability of a user that risk

having their anonymity revoked leaving Flashback after
the journalists gained access to their identities on
September 10 2014. The standard errors are clustered at
the user level (48 672 clusters). The dependent variable
is a dummy indicating if a user leaves the platform.
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Table A3: DD estimate of a decrease in anonymity on fake news, balanced panel

Dependent variable:

P(Fake news)

Risk losing anonymity —0.00024
(0.00114)
Observations 22318
Note: Significance levels: * p < 0.10, ** p < 0.05, ***

p < 0.01, ¥** p < 0.001.
The time period used in the regressions is from

January 1st 2012 until December 31st 2016.
The standard errors are clustered at the user
level. Data is structured as a balanced two
period panel at the user level The dependent
variable is the average links to fake news sites
per time period per user. An observation is a
users posts pre or post event.
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Table A4: DD estimate of a decrease in anonymity on number of written posts, balanced panel

Dependent variable:

No. posts
(1) (2)
Risk losing anonymity —4.67989 —133.92320**
(3.23099) (63.18624)
Fake news posting history No Yes
Observations 20884 1434
Note: Significance levels: *

p < 0.10, ¥ p < 0.05, ***

p < 0.01, ¥*** p < 0.001.
The time period used in the

regressions is from January
1st 2012 until December
31st 2016. The standard
errors are clustered at the
user level. Data is
structured as a balanced
two period panel at the user
level The dependent
variable is the number
written posts per time
period per user. An
observation is a users posts
pre or post event.
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Table A5: DD estimate of a decrease in anonymity on fake news, only pre event users

Dependent variable:

P(Fake news)
(1) (2) (3) (4)

Risk losing anonymity  —0.00102** —0.00136*** —0.00143** 0.00025
(0.00042) (0.00044) (0.00064) (0.00074)
Forum All Domestic politics  Immigration Feminism
Observations 261 261 261 261
Note: Significance levels: * p < 0.10, ** p < 0.05, *** p < 0.01, ****
p < 0.001.

The time period used in the regressions is from January 1st 2012
until December 31st 2016. The standard errors are Newey-West
standad errors with 21 lags on a collapsed time series. The
dependent variable is a dummy indicating if a post contains a link
to a fake news site. Data is structured as a time series of the
difference between the early and late adopters at the weekly level.
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Table A6: DD estimate of a decrease in anonymity on fake news, using 8 lags

Dependent variable:

P(Fake news)
(1) 2) (3) (4)

Risk losing anonymity ~ —0.00115*** —0.00130*** —0.00145** —0.00038
(0.00039) (0.00042) (0.00065) (0.00089)
Forum All Domestic politics  Immigration Feminism
Observations 261 261 261 261
Note: Significance levels: * p < 0.10, ** p < 0.05, *** p < 0.01, ****
p < 0.001.

The time period used in the regressions is from January 1st 2012
until December 31st 2016. The standard errors are Newey-West
standad errors with 8 lags on a collapsed time series. The
dependent variable is a dummy indicating if a post contains a link
to a fake news site. Data is structured as a time series of the
difference between the early and late adopters at the weekly level.
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Table A7: DD estimate of a decrease in anonymity on fake news, using 16 lags

Dependent variable:

P(Fake news)
(1) 2) (3) (4)

Risk losing anonymity ~ —0.00115*** —0.00130*** —0.00145** —0.00038
(0.00042) (0.00041) (0.00061) (0.00079)
Forum All Domestic politics  Immigration Feminism
Observations 261 261 261 261
Note: Significance levels: * p < 0.10, ** p < 0.05, *** p < 0.01, ****
p < 0.001.

The time period used in the regressions is from January 1st 2012
until December 31st 2016. The standard errors are Newey-West
standad errors with 16 lags on a collapsed time series. The
dependent variable is a dummy indicating if a post contains a link
to a fake news site. Data is structured as a time series of the
difference between the early and late adopters at the weekly level.
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Table A8: DD estimate of a decrease in anonymity on fake news, using 32 lags

Dependent variable:

P(Fake news)
(1) 2) (3) (4)

Risk losing anonymity ~ —0.00115*** —0.00130*** —0.00145** —0.00038
(0.00043) (0.00042) (0.00059) (0.00070)
Forum All Domestic politics  Immigration Feminism
Observations 261 261 261 261
Note: Significance levels: * p < 0.10, ** p < 0.05, *** p < 0.01, ****
p < 0.001.

The time period used in the regressions is from January 1st 2012
until December 31st 2016. The standard errors are Newey-West
standad errors with 32 lags on a collapsed time series. The
dependent variable is a dummy indicating if a post contains a link
to a fake news site. Data is structured as a time series of the
difference between the early and late adopters at the weekly level.
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