
The Anatomy of Large Facebook Cascades

P. Alex Dow
Facebook

adow@fb.com

Lada A. Adamic
Facebook

ladamic@fb.com

Adrien Friggeri
Facebook

friggeri@fb.com

Abstract

When users post photos on Facebook, they have the op-
tion of allowing their friends, followers, or anyone at
all to subsequently reshare the photo. A portion of the
billions of photos posted to Facebook generates cas-
cades of reshares, enabling many additional users to
see, like, comment, and reshare the photos. In this pa-
per we present characteristics of such cascades in ag-
gregate, finding that a small fraction of photos account
for a significant proportion of reshare activity and gen-
erate cascades of non-trivial size and depth. We also
show that the true influence chains in such cascades can
be much deeper than what is visible through direct at-
tribution. To illuminate how large cascades can form,
we study the diffusion trees of two widely distributed
photos: one posted on President Barack Obama’s page
following his reelection victory, and another posted by
an individual Facebook user hoping to garner enough
likes for a cause. We show that the two cascades, despite
achieving comparable total sizes, are markedly different
in their time evolution, reshare depth distribution, pre-
dictability of subcascade sizes, and the demographics
of users who propagate them. The findings suggest not
only that cascades can achieve considerable size but that
they can do so in distinct ways.

Introduction

Social networks are highly adept at transmitting informa-
tion. This function has only been enhanced by platforms
such as Facebook. It is not only the opportunity to trans-
mit information that has been enhanced by online so-
cial networks, but also the ability to study and, specifi-
cally, to track such transmission. Of particular interest have
been large cascades, which would validate models of vi-
ral spread of both information and influence through so-
cial networks. However, evidence of such large cascades
has been scant. Both explicit and implicit transmission
routes have shown cascades to be shallow and highly frag-
mented in a number of different contexts, ranging from
viral marketing (Leskovec, Singh, and Kleinberg 2006;
Leskovec, Adamic, and Huberman 2007), to diffusion of
virtual goods (Bakshy et al. 2011), and spread of news
on platforms such as Twitter (Goel, Watts, and Goldstein
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2012; Bhattacharya and Ram 2012). Counterexamples in-
clude email chain letters which have been measured to
reach depths of hundreds of steps (Liben-Nowell and Klein-
berg 2008), although they potentially also have substantial
breadth (Golub and Jackson 2010). A specific instance of a
copy-and-paste meme on Facebook similarly reached a max-
imum depth of 40 (Adamic, Lento, and Fiore 2012).

There are therefore what appear to be conflicting find-
ings. On the one hand, large-scale aggregate analyses of con-
tent that is propagating in online media shows little or no
evidence of viral spread. On the other there are instances
where careful tracing of cascades through email headers,
content structure, and a known contact graph, has yielded
cascades that have achieved a non-trivial depth. What is
more, these long cascades align with the common experi-
ence of encountering the same content several times over
a period of time, suggesting that it has been circulating
through social ties through non-trivial paths. What is lack-
ing is an understanding of the extent of viral content and
the particular dynamics that govern highly viral spread. Re-
cent experimental work has made considerable advances
in understanding how individuals influence one another to
propagate information (Bakshy et al. 2012) and the rela-
tive importance of demographics, influence and susceptibil-
ity in the underlying social network (Aral and Walker 2011;
2012). However, while the individual decisions to share in-
formation are now better understood, the global cascades
that may or may not result are still obscured.

In this paper we present a large-scale study of reshared
photos on Facebook. We show that a small but significant
portion of the content is spreading virally. With an in-depth
analysis of two large cascades, each containing over a hun-
dred thousand nodes, we demonstrate that the actual infor-
mation cascade can be much deeper than what is typically
measured. Namely, an individual can reshare information
directly from the source, appearing to be creating yet an-
other depth 1 branch of the cascade. However, a more care-
ful tracing of how they arrived at the source may place them
at a considerably greater depth. We also examine the overall
characteristics of such cascades: their growth over time, the
nodes’ branching factor as a function of cascade depth and
time, and the response of users to repeat exposure. We show
that the two cascades appealed to different demographics,
yet both spread through a substantial portion of the globe
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within 24 hours. The findings suggest that large global cas-
cades do occur with non-negligible frequency thanks to plat-
forms such as Facebook, and that understanding them is key
to understanding how information is propagated in today’s
hyperconnected environment.

Data description

Our data consists of aggregated, anonymized actions per-
taining to a random sample of 1 million photos that were
uploaded from 1/13/2013 to 1/20/2013. The actions include
reshares, clicks in News Feed, likes, and comments. Pho-
tos, as opposed to videos, links, and other shareable content,
were selected because of their relative popularity and the
fact that they are assigned a unique ID upon upload. This
has both advantages and disadvantages. The disadvantage is
that an identical photo uploaded anew will be assigned a dif-
ferent ID. The advantage is, however, that it is easier to track
cascades originating from a single upload.

In addition to this large data set of photos, we also track
two specific memes in detail. These two photos were chosen
because of their wide reach and different nature. The first is
a photo of American President Barack Obama hugging his
wife Michelle, which was posted at 11:15pm ET on elec-
tion night, November 6, 2012, shortly after the election was
called in Obama’s favor. The photo was posted on Obama’s
official Facebook page, which has tens of millions of follow-
ers, ensuring that it received immediate and wide exposure.
As of February 2013, it had accumulated over 4.4 million
likes, and was still being reshared. For the remainder of the
paper, we will refer to this photo as OVP, for Obama Victory
Photo.

The second is a humorous photo posted by a young Nor-
wegian man, Petter Kverneng, of himself and his friend
Cathrine. In the photo he holds up a sign saying that Cathrine
will have sex with him if he gets one million likes (we name
the meme MLM or million like meme), and asks the viewer
to share and like the photo so that he can get “laid.” The joke
was on the users liking and sharing the meme, because Petter
told ABC news (after the photo had received over one mil-
lion likes): “It started as a joke, and it ended as a joke. Me
and Cathrine are just friends” (Milano and Stern 2013). Be-
cause the second photo was posted by a user as opposed to a
highly popular page, its growth was more organic, and pro-
vides an interesting point of comparison for the OVP meme.
Table 1 presents aggregate statistics for the two memes in
terms of the number of times they were reshared, liked, and
commented on.

Table 1: Aggregate statistics for two large cascades. Com-
ments and likes are aggregated over both the original photo
and the reshare posts.

metric OVP MLM
reshares 618,015 150,759
reshares by pages 4,496 1,795
likes 7,395,719 1,818,563
comments 574,077 152,276

Photo resharing in aggregate

Only about 5% of uploaded photos are reshared. This is in
part because many photos are of interest to a limited au-
dience, e.g. just the users’ friends, or are restricted to that
audience through privacy settings. The photos that are re-
shared at least once are reshared an average of 14.8 times,
though some enjoy much wider popularity than others (see
Figure 1). The top 0.5% of reshared photos, those with over
500 reshares over the span of two weeks, account for 50% of
all reshare activity. This small portion of photos still sums up
to a large absolute number of photos each week which have
spread in what we’ll argue is a viral fashion. It is therefore of
interest to study the nature of such cascades as they interact
with Facebook’s social graph.
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Figure 1: The proportion of reshare activity comprised of
photos with at least a given number of reshares. Inset: Cu-
mulative distribution of cascade sizes.

Cascade characteristics

In addition to the overall size of a cascade, we are inter-
ested in its shape, and in particular its depth. A truly viral
photo would be transmitted from person to person to person,
creating long chains. But prior work has rarely uncovered
deep cascades. These studies have also typically relied on
the direct credit attribution made by the users, typified by
the presence of explicit ties – such as “reshare”, “retweet”
or “via” – between a piece of reshared content and its origi-
nal instance. This means that unless a user credits the source
that alerted them to the content, they may appear as having
learned about the content directly from the origin. However,
their choice to reshare the original content as opposed to
crediting a secondary source may have as much to do with
where they find themselves once they have consumed the
content and are ready to share it, as with intentional choice
of attributing credit. Therefore the use of these user-provided
connections confuses the pathway of information diffusion
with the social norms of content discovery attribution. Prior
work (Gomez-Rodriguez, Leskovec, and Krause 2012) has
aimed to infer diffusion cascades from timing information,
rather than explicit attribution. However, perhaps because
these inferred diffusion cascades are non-exact, and ground
truth data has not been available, the shape and characteris-
tics of such cascades have not been measured.
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In this study we contrast the explicit credit attribution
made by users to inferred information paths. The explicit
attribution works as follows. User A uploads a photo. In the
simplest case, user A simply adds the photo to his/her Time-
line, although they can also attach the photo to a directed
post to another user, group, or page. The Timeline is a collec-
tion of all the posts by and about the user. A’s friend B might
see A’s photo if they visit A’s Timeline, or if a story about
A posting the photo appears in B’s News Feed. The News
Feed is a stream of stories about B’s friends’ activities, that
is curated by an automated ranking algorithm. Most views
of photos occur via the News Feed as opposed to Timeline
views. When B sees the story (either on A’s Timeline or in
his/her own News Feed), if the photo is public, B can decide
to reshare it. If user C sees the story of user B resharing,
again either in her own News Feed or on B’s Timeline, user
C can click ‘share’, and a post is generated that optionally
credits B with the story which is now also on C’s Timeline.
This is recorded as a reshare of depth 2, whose parent is B,
and whose root node is A.

This explicit attribution information is potentially incom-
plete, because C may not reveal how she came to learn
about A’s photo. She could, for example, click on B’s re-
share, which takes her to A’s post with the original photo
upload, and from there share the photo directly from A. This
places C at depth 1 from the root, making the cascade ap-
pear shallower and more fragmented than it really is. When
this occurs one can rely on path indicators to reconstruct or
“rechain” the cascade. For example if C clicks on B’s reshare
and shortly therafter reshares A’s photo, one can rechain
the cascade by moving node C from being directly attached
to the root A and instead placing it as a child node of B.
This process is naturally not without error. For example if
C clicks on multiple reshares, it is unclear which one to at-
tribute to. To minimize error, we look only at reshares occur-
ring within an hour of a click. In subsequent sections, we use
rechained diffusion paths to demonstrate that actual infor-
mation flow often occurs through deeper paths than what is
visible through direct attribution on platforms such as Face-
book and Twitter.

Reshares that have been posted by users who have clicked
on another user’s reshare prior to sharing themselves are as-
signed the latter as a parent. This rechained path reconstructs
the chain of influence, since the user encountered the infor-
mation from a friend before passing it on, rather than inde-
pendently arriving at the source. Similarly, we rechain shares
from Facebook Pages if the user posting as the page – such
as the page’s owner – has clicked on another share before
resharing from the source.

With the rechained data we calculate the depth of each
node in the diffusion tree. We observe that in aggregate in-
terest in content dissipates rapidly, both in terms of time
elapsed since the photo is first posted and in terms of cas-
cade depth (see Figure 2). However, many cascades achieve
remarkable depth, and others sustain interest throughout the
two week observation period. The fast fading of interest for
most items is consistent with prior findings relating to col-
lective attention in social media, e.g. Digg (Wu and Huber-
man 2007).
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Figure 2: The proportion of reshares recorded at a given
depth after applying the described rechaining process. In-
set: the proportion of reshares as a function of time elapsed
since upload.

Focusing specifically on photos that have been reshared
at least 100 times, we find that while many have the bulk of
their reshares occurring within a single step from the source,
Figure 3 shows that there is a significant fraction for which
the bulk of the reshares occurs deeper than one level into
the cascade. That is, a significant portion are spreading vi-
rally, as opposed to being primarily broadcast from a popular
source.
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Figure 3: The proportion of reshares occurring at depth 1
for a sample of photos that have been reshared at least 100
times.

Large cascades

After establishing the distribution of cascade sizes and
depth, showing that a small but significant fraction achieve
wide and deep distribution, we study two large cascades,
OVP and MLM individually. By focusing on these two
memes, we can gain intuition about the different mecha-
nisms by which a cascade can grow large.

From Figure 4 we see that rechaining for OVP has rel-
atively little effect. As we will discuss in a later sec-
tion, 50% of those sharing Obama’s photo subscribe to his
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Figure 4: The effect of rechaining on the measured depth of
cascades for the two memes

page, so they were likely directly exposed anyway. In con-
trast, rechaining the MLM meme produces a more dramatic
change in the depth distribution, since it is unlikely that tens
of thousands of individuals would have independently ar-
rived at a user’s Timeline and then decided to reshare the
photo. Yet many nodes do remain at this depth after the
rechaining procedure. This is because our information traces
only cover a subset of all channels via which users can be-
come aware of photos before resharing them. Some users
arrive via links shared in email, through Facebook Groups
or instant messages. Others arrive from external sources dis-
cussing the photo, among them popular news sources and
various message boards. The close interaction between a so-
cial medium and external sources has previously been ob-
served in Twitter (Myers, Zhu, and Leskovec 2012). Nev-
ertheless, the minority of nodes remaining at depth 1 after
rechaining shows that although some users chose to reshare
the photo directly, most became acquainted with it through
their social networks.

Rechaining not only shows us that one of the photos
achieved highly viral spread, but it also serves as a cau-
tionary tale about taking explicit attribution cascades at face
value. At first glance, if one were to calculate depth using
explicit attribution, one would conclude that MLM is pre-
dominantly shared from the root, and that it is an even shal-
lower cascade than OVP. On the contrary, it is OVP that is
top-heavy because of the very high connectivity of its root
node – the Obama Facebook page. These findings suggest
that at least some of the shallow cascades observed in prior
studies may be artifacts of missing links in the true chain of
influence.

In Figure 6 we visualize both cascades before and after
rechaining. As described in Figure 5, reshares are repre-
sented by dots – here the color denotes the nature of the
resharer, black for users and red for pages – and cascades
are laid out radially around the original post. The distance
of the dots to the center is a function of the time at which the
reshare was posted. Starting with the original post, we divide
the space by allocating to each reshare an angle proportional
to the fraction of all reshares that are its descendants. We
then recursively repeat this process to position every reshare

on the plane, processing each child node in chronological or-
der, which causes the layout to adopt a spiral look. For read-
ability’s sake and because the layout is already constrained
by the cascade’s tree structure, we do not explicitly draw the
diffusion edges.

Figure 5: Schematic representation of radial visualization.
Each reshare is allocated a distance to the center based on
the time it was posted at and an angle proportional to its
number of descendants. Its position is then determined by
the position of its parent reshare and its siblings.

The difference of effect in rechaining is particularly strik-
ing when visualizing the cascades before and after the treat-
ment. In both cases, before rechaining, pages lie on the inner
spiral which represents the direct reshares of the post. After
rechaining, pages are spread out in the MLM cascade, mir-
roring their increase in depth.

Temporal spread

While the two memes we are investigating both spread
widely, the rate and manner in which they spread differs
markedly. In both cases, the first 24 hours after the pho-
tos were posted contained the majority of reshares, 96% for
MLM and 90% for OVP. As of February, OVP was still be-
ing reshared, enjoying a slight increase in popularity due to
Valentine’s Day. Shortly after MLM had reached its goal of
1 million likes at 18 hours after upload, the owner made
the photo private to himself and his friends, disabling fur-
ther resharing. Figure 7 illustrates the number of reshares
per hour for the two photos in their first 24 hours. OVP en-
joyed a burst of attention with a large number of shares in
the first hour after it was posted, quickly and steadily falling
off after that, except for two spikes where popular Face-
book Pages shared the photo with their followers. In con-
trast, MLM started out slowly, gaining traction before peak-
ing at 17 hours and quickly dropping thereafter.

Repeated exposure

The most common way that users see photos and other con-
tent on Facebook is through their News Feed. If a friend or
page they follow were to share a photo, the News Feed might
contain a story that “[Friend] shared [source]’s photo”, along
with any comments the friend made, the photo, and the orig-
inal text accompanying the photo. The user can then share
the photo with their own friends by clicking on the “Share”
link. Figure 8 shows, for each meme, the percentage of users
who shared the photo after seeing it some number of times
in their News Feed. For both memes, we see an increase in
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(a) MLM before (b) MLM after

(c) OVP before (d) OVP after

Figure 6: Cascades before and after rechaining. Black nodes represent users and red nodes represent pages.

share rate from one to two and three impressions, though the
increase is greater for MLM. This increase may be due to
both influence and homophily (Bakshy et al. 2012): each ad-
ditional impression gives the user another chance to reshare
the photo, but it also indicates that the user is surrounded by
individuals susceptible to the meme, and so is more likely to
susceptible as well.

Branching factors

Why did one meme fall in popularity from a high initial
burst, while the other built up momentum gradually? We can
get an idea of how the two memes spread by looking at the
branching factors of the reshare trees. Since each node is
a reshare, the branching factor of an individual node is the
number of subsequent reshares that followed directly from
that node. If a cascade were to have a uniform branching
factor above 1, it would spread throughout the network as a

viral pandemic would, but below 1 it would peter out. Rather
than being constant, the branching factor varies both over
time and by depth.

Figure 9 shows the average branching factor for reshares
(omitting the root shares) of each photo by hour since the
original post. For OVP, the mean number of reshares starts
below 1 and drops steadily for later shares, with two no-
table exceptions: at 10 and 14 hours after the photo was
posted, two celebrity pages with large numbers of follow-
ers (Michelle Obama and Alicia Keys, respectively) shared
the photo, each individually generating tens of thousands ad-
ditional reshares – these reshares are especially notable in
the visualized cascades in Figure 6. For MLM, we again
see a drop in the first few hours. However, subsequently,
the mean branching factor increased steadily until 16 hours,
when it surpassed 1, with the meme reaching popular users
and pages, at which point it peaked and began dropping
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Figure 7: Shares per hour for each meme for the first 24
hours after the respective photo was posted.
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Figure 8: Of the users that saw either photo up to 20 times in
their Facebook News Feed, the percentage that then shared
it, with 95% confidence intervals.

again. The drop is likely due to the photo reaching its goal
of 1 million likes at 17.5 hours (see Figure 7), depressing
the branching factor of any nodes posting shortly before the
goal was reached, since many seeing those reshares would
likely also see that there was no need to reshare further.

While the relationship between the reshare time and
branching factor is clearly different for the two memes, Fig-
ure 10 shows that both memes have similar branching fac-
tor at a given tree depth. For both memes, there was a drop
from nodes at depth 1 to nodes at depth 2. This is likely due
to most popular Facebook Pages sharing directly from the
source. From depths 2 to 5 the mean branching factor in-
creases at which point it stays fairly flat until later depths
where there are fewer nodes and, thus, more noise.

Implicit in our discussion so far is the idea that the branch-
ing factor depends on the number of individuals any given
node could influence to reshare. These include friends and
followers of users, and followers of pages. As discussed
previously, these users have a high likelihood of seeing a
story about the reshare in their own News Feed, although
they and other users may become aware through other paths.
Figure 11 shows the average branching factor per audience
member for nodes in the OVP and MLM cascades, buck-
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Figure 9: Mean branching factor, with 95% confidence in-
tervals, by hour.
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Figure 10: Mean branching factor, with 95% confidence in-
tervals, by depth.

eted by ranges of audience sizes. Though branching factor
increases with audience size, each added audience member
contributes mostly the same or less to the branching factor.
In the following section, we examine just how much ex-
planatory power variables such as audience size and time
elapsed since first post have on a node’s branching factor.

Explaining spread

We modeled two measures of a node’s influence: the number
of other nodes who directly shared from it (its branching
factor), and the size of the entire subcascade it generated.
Explanatory variables we looked at included the depth of the
reshare in the cascade, time elapsed since the original post,
time of day, whether a node corresponds to a Facebook user
or a Facebook Page, and its audience size. For a page, the
audience size is the number of followers, and for users it is
the number of friends and subscribers. We also looked at a
number of demographic variables for users, including age,
gender, and country.

Table 2 shows the results of linear regression models fit
with least squares, separated by meme and outcome vari-
able. Of all the independent variables we considered, audi-
ence size yielded the greatest explanatory power, with other
variables explaining less than 1% of the variance. We restrict
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Figure 11: Mean branching factor, with 95% confidence in-
tervals, by audience size.

the data used for the MLM regression to only include those
nodes where the share occurred within 15 hours of the orig-
inal post. This is to avoid including nodes which posted late
enough to be affected by the drop in interest after the photo
achieved 1 million likes (as we saw in Figures 7 and 9).
Without this restriction, the regression is able to explain sub-
stantially less variance than reported in Table 2. This points
to the need to know external and internal driving factors to
fully understand the temporal dynamics of cascades.

In Table 2 we see that, for both outcomes, the audience
size explains more variance for the OVP meme than it does
for MLM. This is likely due to having more skew in the OVP
data than in MLM. In particular, OVP includes a small num-
ber of data points with very large branching factors and sub-
cascades. By fitting these points well, the OVP models look
like a better fit. To remove this skew, we also fit regressions
after applying a logarithmic transform to variables. For these
regressions the variance explained was much less, though it
was more comparable between the two memes. The modest
correlation between a node’s audience and its cascade influ-
ence is consistent with prior findings on Twitter (Cha et al.
2010; Romero et al. 2011).

Table 2: Regressing the branching factor and subcascade
size on the audience size. For MLM only nodes that shared
in the first 15 hours are included.

branching factor subcascade
OVP MLM OVP MLM

intercept 0.08 0.40 0.41 2.34
audience * 10−4 8.17 5.18 11.33 13.60
R

2
0.49 0.30 0.45 0.10

As expected, for both memes, the audience size explains
more of the variance in direct influence (branching factor)
than it does when including indirect influence (subcascade
size), though the difference is more dramatic for MLM than
it is for OVP. This is likely due to the fact that the ratio of
branching factor to subcascade size is smaller for MLM. For
OVP there is little difference between branching factor and
subcascade size, thus the regressions are not very different.

Demographics and susceptibility

In the previous section we saw that some of the variance in
the spread of memes can be explained simply by the connec-
tivity of the nodes sharing the content. The better connected
the node, the more additional shares are likely to result.
However, this leaves a large portion of the response to the
information unexplained. Naturally, some of that variance
may be due to how much the content matches the interests
of the audience. For example, one might expect Alicia Keys’
post of the OVP to garner intense interest because of the mil-
lions of subscribers to her Facebook Page. But the response
might also depend on Keys’ involvement with the Obama
campaign; she recorded Obama’s campaign theme song. As
well, her own gender and ethnicity (she is of African Amer-
ican descent), and potentially that of her followers, are those
of likely Obama supporters.

Therefore, we next investigate whether some portions of
the underlying population on which each of the two memes
were spreading were more susceptible than others. In prin-
ciple, highly viral memes need not be uniformly appealing
to the entire internet population, as long as the susceptible
population is sufficiently interconnected.

In fact, we find that the two memes appealed to broad but
distinct populations. There is further differentiation between
users in terms of who chooses to click, like, comment and
reshare. Each of these actions requires a different amount
of effort. Clicking and liking are just a single action. Re-
sharing can be just two button clicks, but the user also fre-
quently types in a description or comment about what they
are resharing. Comments require typing in text. Beyond the
effort required in each of these interactions, users consider
the signal they are sending by engaging in them. A “like” is
typically considered an endorsement, and in the case of the
MLM, a like has the additional feature of helping the poster
move toward his goal. A comment can be supportive, but it
can also engage with the poster in other ways, e.g. express-
ing disapproval. While clicks are not visible to their Face-
book friends, a friend might notice a like and comment. Fi-
nally, reshares are the strongest endorsement, as they broad-
cast the information content to the user’s selected audience.

We therefore examine not just demographic differences
in resharing, but compare them against rates of exposure and
other types of activities, using as a baseline the exposure and
actions related to content overall.

Unsurprisingly, the lighthearted sexual subject matter of
MLM appealed primarily to young males. As Figure 12(a)
shows, nearly as many women as men were exposed to
MLM in their News Feed, though they were less likely than
men to like it and commented on it even less frequently.
Their reshare rate was significantly lower, with only 19%
of the reshares being made by women. That is, the greater
the amount of effort, and the greater the endorsement of the
meme, the less likely it was for the action to be taken by a
woman. Nevertheless, because the Facebook network is rel-
atively well mixed, that is, there is little gender homophily
in the network, the exposure is relatively even. In terms of
age, this meme appealed to younger than average users, as
shown in Figure 13. It skews even younger for those users
liking the photo. Resharers are typically older than the aver-
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Figure 13: Age differences in exposure and actions by users
to two specific memes and to content overall.

age user, but for this meme the resharers were younger than
average, again showing a higher interest among the younger
population in the meme.

In contrast, the OVP meme skewed toward older users.
This was true of everything ranging from exposure to lik-
ing, commenting and sharing. Interestingly, the highest skew
was seen in those who are commenting. We also observe
that women are more actively engaging with OVP than with
other content on average, which could be due to the pres-
ence of Michelle Obama in the photo or the support Obama
enjoyed among women voters relative to Romney. A second
photo of Obama by himself on election night had 61.5% fe-
male resharers relative to 65.7% for OVP.

Even more interesting than simple age and gender demo-
graphics were the political affiliations of the users propagat-
ing and reacting to OVP. About 37% of Facebook users post
about politics (Rainie and Smith 2012), and the OVP post
could be considered political. We looked at political pref-
erences in two ways. The first was through users’ explicit
statement about the candidate that they support, namely by
examining which if either of the official Obama and Rom-
ney Facebook Pages they “liked”. Overall, by the time of the
election, 33.9 million users had liked the Obama page, and
11.9 million users had liked the Romney page. Of the ones
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Figure 14: Users who were exposed to and engaged with
OVP, segmented by whether they follow the Obama and
Romney Facebook Pages.

who were active on Facebook during election week, 27% of
Obama page likers saw OVP, contrasted to 8.75% of Rom-
ney page likers. As Figure 14 shows, the majority of those
exposed had followed neither candidate on Facebook. How-
ever, roughly half of those who reshared OVP were follow-
ers of the Obama page. This indicates that there is strong se-
lectivity in sharing the photo for those individuals who were
already supporting Obama. We also note that although Rom-
ney supporters were far less likely to engage with OVP in a
way that would endorse it, i.e. by liking or resharing it, the
ratio of comments from conservative as opposed to liberal
users is 1:4, not as low as it could be. Comments need not
express support, e.g. a common theme in disapproving com-
ments seen publicly on the Barack Obama page was “i don’t
think this country can really stand 4 more years” in answer
to the photo’s tagline “Four more years.”
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Figure 15: Political leanings of US users interacting with the
OVP meme.

The analysis of the followers of the Obama page con-
founds two things: the likelihood of direct exposure because
a user follows the Obama page and therefore was likely
to have seen the photo directly in their News Feed from
Obama, and the overall inclination that someone who sup-
ports Obama would reshare it. We therefore also looked at
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a second signal about a user’s political affiliation and that
is the free-form political affiliation users can fill out on their
profiles. Limiting ourselves just to users in the United States,
we manually mapped the top 100 occurring terms on a -2
to +2 scale, -2 being very liberal and +2 being very con-
servative. For example, ‘Democrat’ maps to -1, ‘Tea Party
Republican’ maps to +2, and ‘Moderate’ maps to 0. Of the
2,122,145 users who saw OVP and had a political affilia-
tion that we could map on a -2 to 2 scale, 882,040 liked the
Obama page, and 242,807 liked the Romney page.

Proportion of active users who were exposed

0.00312 0.0371 0.0847 0.294

(a)
Proportion of exposed users who reshared

0.00238 0.00717 0.0134 0.0464

(b)

Figure 16: Geographical distribution of (a) exposures rela-
tive to active country users populations and (b) reshare rate
per exposure for OVP

As Figure 15 shows, there is less skew in exposure and
interaction based on political affiliation alone. This is be-
cause the number of liberal and conservative users on Face-
book is roughly balanced (whereas the popularity of Obama
and Romney is not). So even though about 15.2% of users
who identify as liberal in their profile were exposed, rela-
tive to 5.2% percent of those who identify as conservative,
the relative proportions of liberals and conservatives inter-
acting with the meme, though still skewed, are more bal-
anced. Interestingly, the very liberal (12.8%) and very con-
servative (4.7%) were slightly less likely to be exposed than
their more moderate counterparts.

Finally, we examine the geographic distribution of the two
memes. Even though both memes’ primary activity spanned

little over a single day, their reach throughout the world is
expansive. While one might expect that a meme pertaining
to the election outcome in the United States would primar-
ily be of interest to US users, we find instead that a ma-
jority of the impressions (70.3%), likes (60.1%), comments
(63.2%) and reshares (62.9%) occurred outside of the US.
These statistics are an interesting proxy of the interest in
US politics across the world, and are also suggestive of the
rapid, global diffusion that Facebook enables. MLM, posted
by a Norwegian user in English, quickly spread across con-
tinents.

Proportion of active users exposed

0.00018 0.0261 0.0718 0.215

(a)
Proportion of exposed users who reshared

0.00066 0.00568 0.00723 0.00937 0.0111 0.0154

(b)

Figure 17: Geographical distribution of (a) exposures rela-
tive to active country users populations and (b) reshare rate
per exposure for MLM

Conclusion

In this paper we took a first step toward understanding the
distribution and diffusion of viral content on one large social
networking platform. We showed that while most content is
not viral, a small minority is. This is likely a natural result of
the limited bandwidth of users. With a large number of pho-
tos uploaded daily, only a very small fraction of photos could
be sustained as viral without users having to reshare an un-
reasonable number of photos every day. By examining two
specific instances, we showed that photos reshared hundreds
of thousands of times are seen by millions of users, affecting
a significant fraction of the user population and confirming
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anecdotal accounts of seemingly ubiquitous memes. We saw
that there are different ways in which memes can achieve
such ubiquity. In the case of OVP, the source was itself a
large hub, and half of the shares were made by followers
of the source. In the case of MLM, the growth was largely
organic, although the meme may not have spread nearly as
far without the help of the high branching factors of pages
which reshared it.

Although we studied photo reshares in aggregate and two
very large cascades individually, a fair portion of activity
is actually centered around moderately-sized memes, those
being reshared dozens to hundreds of times. It would be in-
teresting to see whether such memes are specific to partic-
ular interests and communities (Macskassy and Michelson
2011), and whether they may actually be relatively success-
ful in the sense that they permeate their target audience. If
some memes are specific to certain communities, it would
be of interest to infer this from their initial spread. Prior
work has shown that cascades may die out due to a combi-
nation of high clustering among the susceptible population
and a lesser probability of resharing content upon repeat ex-
posure (Greg Ver Steeg et al. 2011).

The particular cascade shape may depend on the topic the
item relates to (Romero, Meeder, and Kleinberg 2011). Cas-
cades may also be competing for attention and affecting one
another’s spread (Weng et al. 2012; Myers and Leskovec
2012). For example, the second OVP, showing just the pres-
ident standing alone, received half the likes and only a sixth
of the reshares. Potentially its spread was affected by the
OVP that preceded it. We leave these and other questions
for future work.

Acknowledgments

The authors would like to thank Cameron Marlow and Jon
Kleinberg for insightful discussions.

References

Adamic, L.; Lento, T.; and Fiore, A. 2012. How you met me. In
Proc. of the 6th International AAAI Conference on Weblogs and
Social Media (ICWSM).
Aral, S., and Walker, D. 2011. Creating social contagion through
viral product design: A randomized trial of peer influence in net-
works. Management Science 57(9):1623–1639.
Aral, S., and Walker, D. 2012. Identifying influential and suscep-
tible members of social networks. Science 337(6092):337–341.
Bakshy, E.; Hofman, J. M.; Mason, W. A.; and Watts, D. J. 2011.
Everyone’s an influencer: Quantifying influence on Twitter. In
Proc. of the 3rd ACM Conference on Web Search and Data Min-
ing (WSDM).
Bakshy, E.; Rosenn, I.; Marlow, C.; and Adamic, L. 2012. The
role of social networks in information diffusion. In Proc. of the
21st International Conference on World Wide Web (WWW), 519–
528. ACM.
Bhattacharya, D., and Ram, S. 2012. Sharing news articles using
140 characters: A diffusion analysis on Twitter. In Proc. Advances
in Social Networks Analysis and Mining (ASONAM), 966 –971.
Cha, M.; Haddadi, H.; Benevenuto, F.; and Gummadi, K. P. 2010.
Measuring user influence in Twitter: The million follower fallacy.

In Proc. of the 4th International AAAI Conference on Weblogs and
Social Media (ICWSM), volume 14, 8.
Goel, S.; Watts, D.; and Goldstein, D. 2012. The structure of
online diffusion networks. In Proc. of the 13th ACM Conference
on Electronic Commerce (EC), 623–638. ACM.
Golub, B., and Jackson, M. 2010. Using selection bias to explain
the observed structure of Internet diffusions. Proceedings of the
National Academy of Sciences 107(24):10833–10836.
Gomez-Rodriguez, M.; Leskovec, J.; and Krause, A. 2012. In-
ferring networks of diffusion and influence. ACM Transactions on
Knowledge Discovery from Data (TKDD) 5(4):21.
Greg Ver Steeg; Ghosh; Rumi; Lerman; and Kristina. 2011. What
stops social epidemics? In Proc. of the 5th International AAAI
Conference on Weblogs and Social Media (ICWSM).
Leskovec, J.; Adamic, L.; and Huberman, B. 2007. The dynamics
of viral marketing. ACM Transactions on the Web (TWEB) 1(1):5.
Leskovec, J.; Singh, A.; and Kleinberg, J. 2006. Patterns of in-
fluence in a recommendation network. Advances in Knowledge
Discovery and Data Mining 380–389.
Liben-Nowell, D., and Kleinberg, J. 2008. Tracing information
flow on a global scale using internet chain-letter data. Proceedings
of the National Academy of Sciences 105(12):4633–4638.
Macskassy, S. A., and Michelson, M. 2011. Why do people
retweet? Anti-homophily wins the day! In Proc. of the 5th Interna-
tional AAAI Conference on Weblogs and Social Media (ICWSM),
209–216.
Milano, D., and Stern, J. 2013. ‘One million likes’ on
Facebook for a puppy, clothing, sex. http://abcnews.go.com/
Technology/facebook-million-likes-puppy-bunny-sex-clothing-
meme/story?id=18295476. ABC News.
Myers, S. A., and Leskovec, J. 2012. Clash of the contagions:
Cooperation and competition in information diffusion. In IEEE In-
ternational Conference on Data Mining (ICDM), 539–548. IEEE.
Myers, S. A.; Zhu, C.; and Leskovec, J. 2012. Information diffu-
sion and external influence in networks. In Proc. of the 18th ACM
SIGKDD International Conference on Knowledge Discovery and
Data Mining (KDD), 33–41.
Rainie, L., and Smith, A. 2012. Social networking sites and poli-
tics. Washington, DC: Pew Internet & American Life Project. Re-
trieved June 12:2012.
Romero, D.; Galuba, W.; Asur, S.; and Huberman, B. 2011. Influ-
ence and passivity in social media. Machine Learning and Knowl-
edge Discovery in Databases 18–33.
Romero, D. M.; Meeder, B.; and Kleinberg, J. 2011. Differences in
the mechanics of information diffusion across topics: idioms, po-
litical hashtags, and complex contagion on Twitter. In Proc. of the
20th International Conference on World Wide Web (WWW), 695–
704. ACM.
Weng, L.; Flammini, A.; Vespignani, A.; and Menczer, F. 2012.
Competition among memes in a world with limited attention. Na-
ture Scientific Reports 2(355).
Wu, F., and Huberman, B. A. 2007. Novelty and collective
attention. Proceedings of the National Academy of Sciences
104(45):17599–17601.

154



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




