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Abstract
An enormous amount of conversation occurs
online every day, such as on chat platforms
where multiple conversations may take place
concurrently. Interleaved conversations lead to
difficulties in not only following discussions
but also retrieving relevant information from
simultaneous messages. Conversation disentanglement aims to separate intermingled messages into detached conversations.
In this paper, we propose to leverage representation learning for conversation disentanglement. A Siamese hierarchical convolutional
neural network (SHCNN), which integrates
local and more global representations of a
message, is first presented to estimate the
conversation-level similarity between closely
posted messages. With the estimated similarity scores, our algorithm for conversation
identification by similarity ranking (CISIR)
then derives conversations based on highconfidence message pairs and pairwise redundancy. Experiments were conducted with four
publicly available datasets of conversations
from Reddit and IRC channels. The experimental results show that our approach significantly outperforms comparative baselines in
both pairwise similarity estimation and conversation disentanglement.
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Introduction

With the growth of ubiquitous internet and mobile
devices, people now commonly communicate in
the virtual world. Among the various methods of
communication, text-based conversational media,
such as internet relay chat (IRC) (Werry, 1996)
and Facebook Messenger1 , has been and remains
one of the most popular choices. In addition, many
enterprises have started to use conversational chat
platforms such as Slack2 to enhance team collaboration. However, multiple conversations may
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Facebook Messenger: https://www.messenger.
com/
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Slack: https://slack.com/

Thread
..
.
T31
T38
T39
T38
T31
T41
T31
T42
T41
T42
..
.

Message
..
.
Malcolm: If running as root, I need to set up a global config
rather than ∼/.fetchmailrc ?
Elma: i’m sure i missed something but fonts rendering in my
gimp works isn’t at its best
Sena: is there anyway to see what the CPU temperature is?
Elma: is it because of gimp or i missed some tuning or such?
Rache: Specify a non-default name run control file.
Denny: so how does one enforce a permission set and ownership set on a folder and all its children?
Malcolm: in the man page it doesn’t mention any global
fetchmailrc file... that is what was confusing me...
Shenna: hi, are sata drives accessed as sda or hda?
Elma: -R for recursive...
Elma: sda
..
.

Figure 1: A segment of real-world conversations involving six users and five (annotated) threads from the
IRC dataset.

occur simultaneously when conversations involve
three or more participants. Aoki et al. (2006)
found an average of 1.79 conversations among
eight participants at a time. Moreover, some platforms like chatrooms in Twitch may have more
concurrent conversations (Hamilton et al., 2014).
Interleaved conversations can lead to difficulties
in both grasping discussions and identifying messages related to a search result. For example, Figure 1 shows a segment of conversations from the
real-world IRC dataset as an example. Five interleaved threads are involved in only ten messages.
Messages in the same thread may not have identical keywords. Moreover, a user (i.e., Elma) can
participate in multiple threads. Hence, a robust
mechanism to disentangle interleaved conversations can improve a user’s satisfaction with a chat
system.
One solution for conversation disentanglement
is to model the task as a topic detection and tracking (TDT) (Allan, 2002) task by deciding whether
each incoming message starts a new topic or belongs to an existing conversation. Messages in
the same conversation may have higher similarity

