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ABSTRACT

In this work, we collected the entire Twitter social graph
that consists of 537 million Twitter accounts connected by
23.95 billion links, and performed a preliminary analysis of
the collected data. In order to collect the social graph, we
implemented a distributed crawler on the PlanetLab infras-
tructure that collected all information in 4 months.

Our preliminary analysis already revealed some interest-
ing properties. Whereas there are 537 million Twitter ac-
counts, only 268 million already sent at least one tweet and
no more than 54 million have been recently active. In ad-
dition, 40% of the accounts are not followed by anybody
and 25% do not follow anybody. Finally, we found that the
Twitter policies, but also social conventions (like the follow-
back convention) have a huge impact on the structure of the
Twitter social graph.

Categories and Subject Descriptors

C.2.m [Computer-communication Networks|: Miscel-
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1. INTRODUCTION

Twitter’ is the most popular micro-blogging service in
the world. It allows its users to exchange short messages
(tweets) that are limited to 140 characters. It was created
to enable people to find out what is currently happening
with people and organizations they are interested in.

As a very popular information propagation system, Twit-
ter is attracting the interest of scholars, politicians, and
advertisers. Also, unlike classical social networks (e.g.,
Facebook), the relation between Twitter users is unidirec-
tional, which makes information propagation in Twitter
much closer to how information propagates in real life.

"http://twitter.com
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In this paper, we make two major contributions. First,
we collected the entire Twitter social graph that consists of
537 million accounts connected by 23.95 billion links. For
each account, we collected all public information (includ-
ing user name, account creation date, number of published
tweets, number of followings and followers) and the list of all
followings. In order to deal with the rate limit in the number
of requests made with the Twitter API that we used to col-
lect information, we implemented a distributed crawler that
we ran from 550 PlanetLab nodes. Second, we performed
a preliminary analysis of the collected information (our fu-
ture work is on digging deeper into the data) focusing on
the correlation among the number of followers, the number
of followings and the number of tweets.

To the best of our knowledge, this study is the first one to
provide a complete picture of the Twitter social graph. For
instance, Kwak et al. [3] have used a breadth-first search in
the follower graph starting from Perez Hilton who had over
a million followers at that time. Also, they have collected
profiles of users who referred to popular topics in their tweets
during the crawl. Therefore, their dataset has a bias towards
well connected accounts and they have a partial view of the
social graph. Several other studies also worked on a partial
view of the social graph, [2] or focused on tweets instead of
the social graph [4, 1].

This paper has the following organization. Section 2 de-
scribes the methodology of data collection. The preliminary
analysis of our dataset is presented in Section 3. Finally, we
conclude and present future work in Section 4.

2. METHODOLOGY

Twitter provides access to its data via a website, SMS and
a Twitter Application Programming Interface (API)?. The
information about user profiles and links between users is
accessible through a REST API that we used to create our
dataset. However, requests made with this API are rate-
limited. Unauthenticated host can make at most 150 re-
quests per hour with that API.

Given this limit, it would take approximately 13 years
to crawl all user accounts on Twitter from one host. One
way to speed up the crawl is to distribute it on several ma-
chines. We used PlanetLab® to deploy our crawler on 550
machines. We discovered that four PlanetLab machines have
been whitelisted, two machines with a rate limit of 20,000
requests per hour and two with 100,000 requests per hour.

*https://dev.twitter.com/
*https://www.planet-lab.org/
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Figure 1: (left) Evolution of the number of user ac-
counts on Twitter. (right) Number of Twitter ac-
counts with a given number of followers and follow-
ings.

Twitter has discontinued whitelisting new machines since
February 2011, but existing whitelisted machines can still
be used.

Twitter assigns IDs for new accounts sequentially [2].
Therefore, we first determined using a random pooling that
there is no ID assigned above 800 million, then we divided
the range from 1 to 800 million into chunks of 10,000 IDs.
We selected an upper bound (800 million) much larger than
the claimed number of Twitter accounts by the time of our
crawl to be sure to do not miss any account. Finally, the
crawler distributed each chunk to one of the crawling ma-
chine to check each ID in the chunk for a valid account.
If an ID corresponds to a valid account, all public account
information® is retrieved along with the complete list of fol-
lowings for this account. Each node reserved on PlanetLab
for this crawl has a crawling script and uses an API wrapper
described by M. Russell [5]. We performed our crawl from
March 20, 2012 to July 24th, 2012.

3. RESULTS

We collected the public profile information for 537.5 mil-
lion accounts, that is all Twitter accounts by the end date of
the crawl. We show in Fig. 1 (left) the cumulative number
of created Twitter accounts (based on the account creation
date) with time since Twitter’s creation in 2006. We first no-
tice a huge growth in the number of created accounts almost
two orders of magnitude within the last 3 years. However,
even if the number of created accounts is very large (537 mil-
lion), only 268 million already sent at least one tweet (active
in Fig. 1), that is 50% of the accounts never sent any tweet.
Moreover, 54 million accounts have sent at least one tweet
within the week before the crawl date of each account (re-
cently active in Fig. 1). Therefore, only 10% of the accounts
can be considered active.

We now focus on the Twitter social graph. 94% of the
users have a public account (that is all information about
such accounts is public, including tweets). For each of these
accounts, we collected the list of followings, which we used
to build the follower graph for all public accounts. We note
that we removed all links to protected accounts. The pub-
lic follower graph contains 23.95 billion edges. We show in
Fig. 1 (right) the number of accounts with a given number
of followings and followers. We group the accounts within
bins of 10 followings and 10 followers, and for each bin the
color map gives the number of accounts within this bin (due

‘https://dev.twitter.com/docs/platform-objects/
users

to the density of bins, each bin appears like a dot in the
figure instead of a square).

We notice in Fig. 1 (right) that 99.8952% of the Twitter
accounts have less than 3,500 followers and followings (we
do not show the 563,481 accounts outside of this range in
Fig. 1 (right)). We observe three interesting properties in
this figure. First, we observe that there are approximately
40 million accounts with less than 10 followers and follow-
ings, that is between 7% to 8% of all Twitter accounts. Sec-
ond, we see a diagonal on the figure. It is made of users
who have chosen to follow back everyone who follows them.
It is a social trend to ask followed accounts to follow back.
This trend is strong enough to have a noticeable impact on
the overall social graph. Third, there is a horizontal line
at 2,000 followings that starts growing after 1,800 followers.
This is the limit on the number of followings set by Twitter
to prevent users monitoring too many accounts whereas they
have no active role in Twitter. However, we can see some ac-
counts above the followings limit. After manual inspection,
we found no specific correlation between these accounts. Our
guess is that these users followed a large number of accounts
before the limit on the number of followings was introduced.
Finally, we found that 40% of accounts have no followers,
25% have no followings.

4. CONCLUSIONS AND FUTURE WORK

We have crawled the entire Twitter social graph and all
Twitter users profiles. We presented in this paper a pre-
liminary analysis of the collected data, but we plan a much
deeper analysis. Our future plans are to: i) perform the
analysis of the Twitter follower graph; ii) study informa-
tion propagation on Twitter and understand the propaga-
tion speed of tweets; iii) identify the most influential users
on Twitter and find a strategy for increasing the influence
of any user; iv) find private communities disconnected from
the main connected component; v) assess how discriminant
social relations are, that is estimate the probability that two
different users have the same followers or followings list.
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