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Discussion Thread Summarisation for 
Mobile Devices 

• Many people look for answers on forums 

• Often using mobile devices 

• Problems: 
- Information not easily accessible 
- Conflicting opinions 
- Intention of searcher not clear
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Problem statement

How can opinionated information in discussion threads be summarized for 
mobile devices?  

how to distinguish relevant and important information from irrelevant or 
redundant information? 

how can we use the specific structure of time-stamped interactions between 
messages in a thread to distinguish relevant and important information?  

how can sentiments in contributions to discussion threads be determined and 
aggregated?  

how can all obtained information be integrated into an overall summary? 
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Dataset 

• 1.65B reddit comments 

• Collected from october 2012 - august 2015 

• Comment are grouped by month 

• Challenges:  
- reconstruct comment threads 
- link to opening post 

• Which threads do we use? 
- /r/nostupidquestions 
- /r/askreddit 
- /r/askmen 
- /r/askwomen 
- /r/myfriendwantstoknow 
- /r/answers 
- …. 8



Recognizing the type and structure of the thread  

• The type of thread should determine the summarization strategy. 

• If a closed question is asked (e.g. “ms office to libre/open office?” on reddit) 

count votes  

present the counts with the most important arguments 

• If the topic is more complex (e.g. the Guardian article “Turkey says Kurdish peace 
process impossible as Nato meets”) 

summarize different points of view 

• If the topic is very personal (e.g. “I’m 28 years old, I have breast cancer. Here’s my 
story.” on reddit) 

summarizing the thread may not be helpful at all for the interested reader.  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Document type definition (DTD) for forum threads.  

<!ELEMENT thread (threadid,post+,category*,type*,nrofviews?)>  

<!ELEMENT post (postid,author,timestamp, parent*,upvotes?,downvotes?,body)>  

<!ELEMENT author (#PCDATA)>  

<!ELEMENT timestamp (#PCDATA)>  

<!ELEMENT parent (#PCDATA)>  

<!ELEMENT upvotes (#PCDATA)>  

<!ELEMENT downvotes (#PCDATA)>  

<!ELEMENT body (content,url*)>  

<!ELEMENT content (#PCDATA)>  

<!ELEMENT url (#PCDATA)> 
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Make the system highly modular 

Aim for domain independence 

Aim for language independence for main modules 

General system design
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Minimize need for feature engineering/ annotated 
data (be able to make use of crowd annotated data) 
upvotes, best answer etc. 

Where possible: unsupervised 
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Robust, domain/language independent 
system: 
create vector representations for 
sentences/posts 

Learn word embeddings 
Distributional vector representation of 
words (Mikolov et al, 2013) 

Combine word embeddings into 
sentence/paragraph/post vectors 
Paragraph vectors (Quoc and Mikolov, 
2014) 
Skip-thought vectors (Kiros et al, 2015) 

Preprocessing



Clustering with sentence vectors  
(Sutskever et al, 2014)



Encoder/Decoder
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Encoder
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Settings 

• Encoder: 2 bidirectional LSTM layers 

• Decoder: 2 LSTM layers 

• dropout: 0.3 

• rmsprop 

• trained on 1 month of reddit data from 2009 
- rougly 2 million sentences
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The spirit of reddit…

During training, the autoencoder makes ‘safe’ predictions: 

the nature of man is brutish , greedy , irrational , and mean . 
- original  

the theory of reddit is born , islamic , unhealthy , and mean  
- generated
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First intuitions

• Reconstructing source sentence works well 

• …but extracted vectors don’t seem to capture semantics 
- We barely beat random baseline on SemEval 2015 task 1: paraphrase detection in 

twitter  

• Possibly train on harder seq2seq task 

Reply prediction (similar to (Vinyals, 2015)) 

Machine Translation 

Paraphrasing 

Summarization
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Representation learning

• For now: use skip thought vectors (Kiros et al, 2015) 

• Generates 4096 dim. vectors for each English input sentence 

• Encoder/decoder trained on books on the task of reproducing context of a 
given sentence 

• Achieves good performance on variety of tasks: 
- semantic relatedness 
- paraphrase detection 
- image-sentence ranking 
- question-type classification 
- sentiment analysis 
- subjectivity analysis 

• Use this for post clustering 21



Abstractive summarization

• Given a thread, summarize  the important posts 

• Given a post, summarize it 

• Given a sentence, compress it 

- does seq2seq work? 

- data?
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Sentence compression

Producing a summary of a single sentence 

The compressed sentence should  
be grammatical 
contain the most important information  

Useful for 
summarization (Lin, 2003; Jing and McKeown, 2000)  
sentence fusion (Filippova and Strube, 2008)  
subtitle generation (Vandeghinste and Pan, 2004; Daelemans et al., 2004) 
displaying text on PDA’s etc (Corston-Oliver, 2001). 
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Abstractive sentence compression

Source: “ I can not guarantee that there will be no more coup attempts , ” said the 
armed forces spokesman , Brigadier-General Oscar Florendo .  

Extractive: “ I can not guarantee that there will be no more coup attempts , ” said 
the armed forces spokesman .  

Abstractive: The armed forces spokesman could not guarantee there will be no 
more coup attempts . 
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Abstractive compression of scene 
descriptions

• Dataset: MSCOCO  

common objects in context 

• Consider shortest description 
compression of longer descriptions 
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a dark cat hiding in between a laptop.  

a cat is laying inside of a half open lap top. 

a cat laying with a laptop on a table. 

a cat lies on a laptop between the keyboard and the cover.



Abstractive compression of scene 
descriptions
• 443000 training sentence pairs 

• Smoothed loss: 
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Some first results

original: 

 a skateboarder jumps up from a blue railing with people watching . <eos> 

generated:  

       a man doing a trick on a skateboard <eos> <eos> <eos> <eos>  

original: 

   plate full of noodles , lettuce , croutons and dressing . <eos>  

generated: 

     a plate of food on on a plate . <eos> <eos> <eos> <eos> 

original: 

   a vase that has a big red rose in it <eos> 

generated: 

   a red rose is in in a vase . <eos> <eos> <eos> <eos> <eos>
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TO BE CONTINUED… 

http://discosumo.ruhosting.nl/ 

https://github.com/DISCOSUMO 
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https://github.com/DISCOSUMO


PhD student vacancy

• Statistical Natural Language Generation for Robot Journalism 

• Soon available!
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Questions?


