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DTM for bitcoin message boards

Smart Data Analytics

Machine Learning not only provides new tools: it solves a different problem!

§ ML produces predictions of y 
from x 

§ ML manages to uncover 
generalizable patterns 

§ ML discovers flexible data 
relations without overfitting

§ Traditional E’tcs likes to produce 
good estimates of parameters ß 
that underlie the relationship 
between y and x 

§ Estimates are to be consistent  
§ Rely on assumptions on DGP 

Old Ansatz: the past tells us. New Ansatz: how rich is this?
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Quantlets

 

§   Unlock the value of dark data to transform it into smart data

http://hu.berlin/crix
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Cryptocurrencies

§ 1032 cryptos 

§ coinmarketcap.com 

§ Social media mining

http://coinmarketcap.com/all/views/all/
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CRIX 

hu.berlin/crix

§   Unlock the value of dark data to transform it into smart data

http://hu.berlin/crix
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Current cryptos in CRIX
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DTM for bitcoin message boards

Cryptos

§ Cryptocurrencies have become mainstream 

§ Domain of technophiles and radicals ? 

§ traded on many exchanges (blockchain) 

§ bottomless source of information  

§ Crowd wisdom a powerful indicator of major events
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What can be done?

§ Dynamic topic modelling (DTM), text mining and machine learning 

§ detect events: new trends in currencies, fraudulent schemes 

§ unsupervised DTM opinion evolution of topics 

§ test hypothesis of self-fulfilling prophecies and herding behaviour  

§ Smailovic et al. (2013) : improve prediction from Twitter sentiments 
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DTM for bitcoin message boards

Introduction
§ Amount of unstructured dark data is growing 

§ Conventional ways: read, search and links? 

§ Theme based exploration offers more possibilities
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DTM for bitcoin message boards

Desiderata
§ label/ tag all documents with corresponding topics 

§ „Zoom in“ and „zoom out“ to find specific or broader themes 

§ Find new connections and changes over time  

§ But to read all the available documents is not in human power  

§ Solution: probabilistic topic modeling
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DTM for bitcoin message boards

Word distribution

Topic: NASDAQ Topic: Shakespeare
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DTM for bitcoin message boards

§ Simple topic model 

§ Document may exhibit several topics 

§ Each topic is a distribution over a fixed vocabulary 

§ Topics are generated first, before the documents 

§ Data is arising from a generative process

Latent Dirichlet allocation (LDA)
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DTM for bitcoin message boards

Words are generated in a two-stage process: 

1. Randomly choose a distribution over topics.  

2. For each word in the document 

a) Randomly choose a topic from the distribution over topics 

b) Randomly choose a word from the corresponding 
distribution over the vocabulary. 

LDA: Generative Process
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DTM for CRIX message boards

Example 1
Observed data 

2 documents 

155 distinct words 

§? number of topics

Unobserved variables 

topic assignment of 
words 

per-document topic 
proportions (final 
result)
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DTM for CRIX message boards

Example 2

§  Doc 1: Hamlet (words 16769) 

§  Doc 2: Julius Caesar (words 11003) 

§  Doc 3: Romeo and Juliet (words 14237) 

§  ? number of topics
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DTM for CRIX message boards

Example 3
§  NASDAQ docs 2009 - 2017.1 

§  Lemmatization, negation 

§  ? number of topics
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DTM for CRIX message boards

Example 4

§ Number of topics K = 3, number of documents D = 1 
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DTM for CRIX message boards

Topic Modelling
§ Schematic design for the document as a „bag of words“

 𝛂 and 𝛈 are LDA parameters; for further notation see next slide. Source: D.Blei (2012)
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DTM for CRIX message boards

Joint distribution of words and topics

topics

per doc topics proportion
per word topic asignment

observed words
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DTM for CRIX message boards

Bayes’ rule
§ If A and B are events, then Bayes’ rule states:

Six-sided die-tossing example: 
A: an odd number is rolled 
B: a number less than 4 is rolled 
   : an even number is rolled 
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DTM for CRIX message boards

Bayesian machinery
§ For point or interval estimation of a parameter in a model M based on data y, 

Bayesian inference is based on:

is the prior density for the parameter, 
 is the posterior density for the parameter, 
  is the statistical model (or likelihood), and 
is the prior predictive density (or marginal likelihood) 
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DTM for CRIX message boards

Bayesian machinery

§ Main difference to classical (frequentist) statistics: 

§ parameters are rv’s and not fixed unknown quantities 

§ combines prior information with data, within a decision theoretical framework 

§ provides inferences that are conditional on the data and are exact, 

§ obeys the likelihood principle
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DTM for CRIX message boards

Bayesian machinery

§ Disadvantages 

§ selection of prior + posterior depends on priors 

§ high computational cost 

§ hyperparameters need to be checked  

§ requires scenario „robustness tests“

Bayes
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DTM for CRIX message boards

Dirichlet distribution

XFGdtmDirichlet

https://github.com/ebommes/XFG3/tree/master/XFGdtmDirichlet
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DTM for CRIX message boards

Dirichlet distribution

XFGdtmDirichlet
XFGdtmDirichlet

https://github.com/ebommes/XFG3/tree/master/XFGdtmDirichlet
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DTM for CRIX message boards

LDA OK for more than topicing Christmas songs?

§ Dynamic Topic Modelling for Cryptocurrency Community Forums 

§ „an indicator for fraudulent schemes constructed using DTM, text mining and 
unsupervised machine learning“ 

§ „study how opinions and the evolution of topics are connected with big events in 
the cryptocurrency universe“
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DTM for CRIX message boards

Words are the new numbers

§ VH Larseny & LA Thorsrud (Norges Bank) LDA decompose a business newspaper 

§ Simple hypothesis: the more intensive a given topic is represented at a given time, 
the more likely it is that this topic represents something important for the economy 

§ Result: topics have predictive power for key variables and, especially noteworthy, 
for asset prices
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DTM for CRIX message boards

LDA and Topic detection
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DTM for CRIX message boards

New ideas

§ Use the approach to measure inflation expectations (IE) 
§ Do news have predictive power for IE? 
§ Use text mining to detect news relevant for inflation expectations, perception of 

the central bank announcements  by the media etc  
§ Compare inflation expectation measure based on news with other measures such 

as T-bond differences etc 
§ For options, Chen CYH, Fengler M, Härdle WKH, Liu YC (2017)
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DTM for CRIX message boards

How to do LDA dynamically?
§ Make the params dynamic 
§ Employ a state space technique
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DTM for Bitcoin message boards
§ Observe sub forums Economics, Bitcoin Discussion, Altcoin Discussion, 

Speculation, Scam Accusations 
§ Run with weekly data from 20091122  to 20160806 period 
§ Notable Topics: 
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DTM for Bitcoin message boards
§ Bitcoins produced by CPU mining: worth less than cost to mine 
§ GPU mining came into play 2010 
§ ASIC application specific integrated circuits 
§ First ASICs („AvalonProject“) in 2012, 2013.1 release of first chip 
§ Antminer, a brand of ASICS, current top of the line

XFGdtmMining
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DTM for Bitcoin message boards
§ The event: insolvency of the MtGox Bitcoin exchange in 2014.  

§ MtGox started 2007 trading Magic: The Gathering Online trading cards which is 

where it got its name (Magic: The Gathering eXchange).  

§ 2010, rebranded as exchange for Bitcoins.  

§ MtGoX grew gradually and watched BTC go from USD 0.1 in 2010 to parity with 

the USD in 2011.  

§ Then the owner of MtGox decided to sell the exchange in order to dedicate 

himself to `other projects'. 
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DTM for CRIX message boards

DTM for Bitcoin message boards

§ internal email (after the sale) revealed:  already 80,000 BTCs (worth over 60K 

USD) had been missing  

§ Three months later a major event occurred: 60,000 accounts were exposed 

publicly and a compromised MtGox auditors account was used to create huge 

sell orders and crash the BTC price from 17.51 USD to 0.01 USD.  

§ Many of the exposed accounts were used to steal coins from other bitcoin 

services due to password reuse. However, unlike many other BTC services, 

MtGox managed to recover its reputation and became the largest BTC exchange, 

handling 70% of all trades worldwide. 



36Bitcoin Message Board analysis
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DTM for Bitcoin message boards
§ Fast forward 2013: real problems began, in June withdrawals of USD were 

suspended and even though a couple of weeks later in July it had been 

announced that withdrawals had fully resumed, as of September few withdrawals 

had successfully been completed.  

§ Complaints piled up over the next few months and on 7 February 2014 all BTC 

withdrawals had been suspended for good. On the 24th of February all activities 

had halted, the website went offline and a leaked internal crisis management 

document claimed that 744,408 BTC (worth almost half a billion dollars) had 

been lost and the company was insolvent.
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DTM for Bitcoin message boards
§ Topic 23 = Bitcoin trading 

§ Topic 38 = scams and hacks 

§ Topic 23: peak in 2013.6, transaction issues first occurred; trailing off when 

MtGox starts to gain momentum in topic 38

XFGdtmMtGox
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DTM for more events in the Bitcoin universe

§ Evaluate the effectiveness of topic models 

§ list of Bitcoin services which have been victims of hacks:  

https://bitcointalk.org/index.php?topic=576337.0   

§ basis for event discovery validation

https://bitcointalk.org/index.php?topic=576337.0
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DTM for CRIX message boards

DTM for more events in the Bitcoin universe
§ List of 37 events on 33 different Bitcoin 

services. For each word determine which 

topics the word achieves a topic prominence 

larger than a low threshold.  

§ Topic prominence of the words conditioned on 

topics through time and determine a significant 

event.
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DTM for CRIX message boards

Wrapping up

§ A good tool for dealing with unstructured dark data 

§ Not always possible to compute, so use the best approximations 

§ Limitations: order of words („bag“ of words), order of documents, correlation 
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DTM for CRIX message boards

What have you seen?

§ An exploration of a popular cryptocurrency forum 

§ Captured the effect of high profile scamming and hacking 

§  # topics parameter optimal for event detection 

§  An RDC dataset has been created from user posts on bitcointalk.org by using 

web scraping 

§ In addition, the constructed model partitions almost all of the events above a 

certain severity in a single topic.
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