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Executive Summary 

What exactly is Bitcoin? 

•  Bitcoin overview & history 
•  Bitcoin operating model & transaction flow 
•  Bitcoin data 

Key Issues 

•  Disruption 
•  Trust 
•  Fraud 
 
Research Focus Areas  

•  Network insights 
•  Timing insights 
•  Dynamics  
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Summary 



What exactly is Bitcoin? 

•  Bitcoin is a consensus network that enables a new payment system and a 
completely digital money 

•  It is the first decentralized peer-to-peer payment network that is powered by its 
users with no central authority or middlemen  
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Summary 

Value Proposition 

1. 24 x 7 P2P payments 

2. Simple mobile scan payments 

3. Platform independent 

4. Bank independent (decentralised) 

5. Zero or low transaction fees 

6. Identity independence 

Questions 

1. Can independence be trusted? 

2. Can P2P disrupt core banking? 

3. Does BTC reflect XR fundamentals? 

4. Is BTC being used fraudulently? 

5. Is the model robust? 

6. Does anonymity optimise value? 



Definitions 

What exactly is Bitcoin? 
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Summary 

Term Definition 

Block Data is permanently recorded in the Bitcoin network through files called blocks. 
A block is a record of some or all of the most recent Bitcoin transactions that 
have not yet been recorded in any prior blocks 

Genesis block A genesis block is the first block of a block chain. Modern versions of Bitcoin 
assign it block number 0 

Blockchain A block chain is a transaction database shared by all nodes participating in a 
system based on the Bitcoin protocol. A full copy of a currency's block chain 
contains every transaction ever executed in the currency 

Mining Mining is the process of adding transaction records to Bitcoin's public ledger of 
past transactions 

Reward When a block is discovered, the discoverer may award themselves a certain 
number of bitcoins, which is agreed-upon by everyone in the network. Currently 
this bounty is 25 bitcoins; this value will halve every 210,000 blocks  

Source: https://en.bitcoin.it/wiki/File:Blockchain.png 

Blocks in the main chain (black) are the longest series 
of blocks that go from the genesis block (green) to the 
current block. Purple blocks are blocks that are not in 
the longest chain and therefore not used. 

Blockchain Diagram 



Bitcoin has seen a rapid rise in price including significant volatility 

5 

http://www.zerohedge.com/news/
2014-03-12/complete-annotated-
price-history-bitcoin 



Executive Summary 
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Summary 

Copyright © Matthew Ayres 2011, GrowthandInnovation Asia-Pacific  Source: Matthew Ayres Source: http://images.dailytech.com/nimage/Bitcoin_Transactions_Explained_Wide.png 



Draft research Focus (V1.0) 

Proposal for the Bitcoin group 
 
Working definition of a research focus: 
•  The focus of periods of rapid change in exchange rate of Bitcoin in relation to U.S. dollars 

around notable peaks, which are the extreme maximum points (ups and down). Two 
possible approaches are: 1. examining the peaks by moving backwards and forwards in 
time (as much as computational efforts allow), or 2. defining narrower slices of the peak 
time period in discrete time steps.  

  
What to measure/analyze? 
•  Average volume of Bitcoin transactions  
•  Actual distribution of Bitcoins per slice (which depends on computational effort) 
•  Average “days destroyed” per Bitcoin sold 
•  Short/long selling in Bitcoin 
•  Average days between peaks and heists 
•  In-degree and out-degree distribution (average degree of the nodes that are selling and 

buying)  
•  Average centrality of those nodes that are selling and buying 
•  Geographic location and any identity markers of addresses  
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Research 

Source:  
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Bitcoin overview and data analysis processes 
Analysis 

Identify Bitcoin data 
set 

Situation Questions Analysis 

Access Bitcoin API “R” coding 

Identify: 

Clustering 
Path Lengths 

Entropy 
(see Ulanowicz paper) 

Extract some 60 
Blocks of data 

Review cross block: 

Comparisons 
Time series  

Relationship to Media 
Correlations 

Insights 

Insights &  

Conclusions 

•  Bitcoin is a rapidly 
growing virtual 
currency that has 
no central control 

•  There are cases 
of fraud and what 
appears to be 
gaming behaviors 

a 

•  Can complex 
systems analysis 
find weaknesses 
in Bitcoin? 

•  Are periods prior 
to and post major 
changes in 
currency helpful to 
identify emerging 
network 
characteristics?  

•  Bitcoin has 
transaction level 
data for Volume 
($, #) and 
exchange rate 

•  The data source is 
very large so time 
slices will be used 
and accessed via 
API, using the 
below process 

•  Insights will be 
developed based 
on comparisons 
from pre and post 
event data 

•  A core focus of 
the work will be on 
functional and 
characteristic 
network change 

1 2 3 4 

Analysis Process 
b c d e f 

Support Paper: Quantitative methods for ecological network analysis, Ulanowicz,2004 
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http://images.dailytech.com/nimage/Bitcoin_Transactions_Explained_Wide.png 

First look at the network data  
raises a range of questions 

Why do we 
see long 

“chains” in 
the network? 

What is 
happening at 

critical 
network 
nodes? 

What 
patterns are 

common 
across the  
network? 

Source: Data extracted by Bitcoin.com, analysus by Sean Hayes  


