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PRESENTATION OVERVIEW

 Project Scope / Introduction

 Companies / Business Understanding

 Data Understanding

 Data Preparation / Process 

 Results 

 Final thoughts 



INTRODUCTION
PROJECT SCOPE

 Cryptocurrency vs. Companies

 Sentiment analysis (News & Twitter)

 Data Understanding

 News Findings

 Finals thoughts and useful extrapolation



BUSINESS UNDERSTANDING
COMPANIES



BITCOIN

Created back in 2008, it has gone through 

phases of criticism and growth and recently 

breaking the ten thousand dollar mark as a 

traded stock. It started to gain momentum back in 

2014 but recently the world has taken notice of 

the electronic currency.

The hype surrounding Bitcoin has many starting 

to believe it may be a bubble, so how does the 

hype around this cryptocurrency compare to the 

hype around other, more household companies?



BUSINESS UNDERSTANDING
BITCOIN

Bitcoin is a cryptocurrency, a 

digital asset designed to work 

as a medium of exchange that 

uses cryptography (practice and 

study of techniques for secure 

communication in the presence 

of third parties called 

adversaries) to control its 

creation and management. 



DATA UNDERSTANDING
TWITTER

➢ GOAL: produce sentiment “scores” based on the text found in a company’s Tweet 

○ Weight these scores by retweet quantity

➢ Start with Tweet collection on the 6 companies to have their own train and test sets

○ Training

■ Apply Aylien to train set in order to have Tweets labelled “positive”, 

“negative”, or “neutral”

■ Use labelled Tweets to train a classification model for each company

○ Testing

■ Apply the model to the test set 

■ Compare sentiment patterns of each company, particularly against that of 

Bitcoin, to see what differences appear



DATA UNDERSTANDING
ARTICLES

➢ GOAL: produce sentiment “scores” based on the text found in articles from two 

different websites.

➢ Start with the 12 different article collections on the 6 companies

○ Lexicon Approach

■ Taking these articles and running them through a sentiment analysis 

process that determines sentiment scores based on a positive and 

negative lexicon. 

○ Aylien 

■ Running the same articles through Aylien’s analyze sentiment operator and 

picking out specifically the polarity. Lastly cross referencing it with the 

Lexicon approach above.



DATA PREPARATION 
TWITTER

➢ Gather 10,200 training data 
points

➢ Use Aylien to add sentiment 
classification with meta 
confidence score

➢ Eliminate anything below a 90% 
confidence level

➢ Hand sorted the remaining data 
for strong points

➢ Build cross validated machine 
learning model



DATA PREPARATION
NEWS

 Finding the News Sources 

(trial and error)

 Once found searching 

each news site based on 

company

 Once each correct seed 

page was found run web 

crawling

 Run on both News sites 

for each company 

saving it to a different 

file. 



DATA PREPARATION
NEWS

 Looking at the first few web 

pages and quickly reading 

them to make sure they are 

relevant pages.

 Perform correct file 

management to have all the 

collected pages in one 

location labeled correctly.



PROCESS
TWITTER

Each company had the same general process layout, just with different 
attributes along the way to optimize training accuracy

TRAINING

TESTING

Final output was a tidy CSV containing that company’s TD matrix, plus each Tweet and its 
specific confidence score, retweet count, and class (positive, negative, or neutral) prediction

CV OPERATOR



SENTIMENT ANALYSIS PROCESS  
NEWS

Each company over the two different new sources had its own process that all 
wrote one csv with the appended information outputted from the process.



RESULTS

➢ The Sentiments found by Aylien and the Lexicon based 
approach discussed in class for the majority of the 
articles on business related topics were pretty closely 
related. 

➢ But as the scores narrowed in on zero it become less 
and less stable of a prediction. 

➢ For some of the cases the prediction ended up being 
incorrect.



RESULTS

Bitcoin BBC Bitcoin USA Today



RESULTS

➢ No significant relationship between S&P 500  and 
Twitter
○ Relationships between health care and IT

➢ Significant relationship w/ Twitter and Bitcoin
○ t-score = 4.5, coefficient = 4.02

➢ No ethereum relationship, due to timeline



GENERAL COMPANIES



CRYPTO COMPANIES



COEFFICIENTS AND SUPPORT



THEORYCOIN: 

HOW TO TRANSFER MONEY

(Digital) Signatures
 Only you can sign

 Everyone can verify

 You cannot deny

Give coin 3 to Jesper

Claudio



THEORYCOIN: 

HOW TO TRANSFER MONEY

Gen

Sign Verify

message message, signature accept/reject

secret key public key

“Your username”“Your pin code”



P3 P1

m=“P3 gives coin 3 to P1”

s=Sig(sk3,m)

If 

Ver(pk3,m,s) = 

accept

and

P3 owns coin 3

then

return accept

THEORYCOIN: 

HOW TO TRANSFER MONEY



P3

P1

P2

accept

accept

THEORYCOIN: 

HOW TO TRANSFER MONEY

m1=“P3 gives coin 3 to P1”

s1=Sig(sk3,m1)

m2=“P3 gives coin 3 to P2”

s2=Sig(sk3,m2)

* aka double spending



P3

P1

THEORYCOIN: 

HOW TO TRANSFER MONEY

...

(m1,s1)

...

(m2,s2)

...

(m4,s4)

m1 = “P3 gives coin 3 to P1”

s1 = Sig(sk3,m1)

m2 = “P3 gives coin 3 to P2”

s2 = Sig(sk3,m2)

write 

(m1,s1)

write

(m2,s2)

read

(m1,s1)

P2

read

(m2,s2)

accept

reject

P4
m4 = “P1 gives coin 3 to P4”

s4 = Sig(sk1,m4)

write 

(m4,s4)

read

(m4,s4)



OUTLINE

 Part 0: a little history

 Part 1: TheoryCoin

 How to create coins

 How to transfer coins

 How to store coins

 Part 2: diff(        ,        )

 Part 3: Problems and issues



THEORYCOIN: 

HOW TO STORE MONEY

Main Idea:

Record transfers in the blockchain



x4=(P4, (m,s), i4)

P
1

THEORYCOIN: 

HOW TO STORE MONEY

P
3

P
2

P
4

(m,s)

(m,s)

(m,s)

SolvePuzzle(L,...){

repeat{

R = my_name||(m,s)|| i++

T = H(L,R)

}while(T ≠ 0d)

return R

}



OUTLINE

 Part 0: a little history

 Part 1: TheoryCoin

 How to create coins

 How to transfer coins

 How to store coins

 Part 2: diff(        ,        )

 Part 3: Problems and issues



DIFF(      ,      )
HOW IS MONEY CREATED IN BITCOIN?

 New block every ~10 mins

 d adjusted every ~2000 blocks

 H = 2-SHA2

 Initial reward: 50 BTC

 Halved every ~4 years (now 25 BTC)



DIFF(      ,      )
HOW IS MONEY TRANSFERRED IN BITCOIN?

P1 gives 14 to P1

Transaction fee 1

Example: P1 wants to give 60 to P2

... gives 50 to P1

… gives 25 to P1

P1 gives 60 to P2 P2 gives  42 to P3

P2 gives  17 to P2

Transaction fee 1



DIFF(      ,      )
HOW IS MONEY STORED IN BITCOIN?

 Transaction in orphaned blocks are invalid

 Wait 6 blocks (~1 hour) before accepting transaction. 

 Checkpoints to prevent complete history rollback. 

 All transaction are stored in the blockchain

 (Currently ~14 GB)



OUTLINE

 Part 0: a little history

 Part 1: TheoryCoin

 How to create coins

 How to transfer coins

 How to store coins

 Part 2: diff(        ,        )

 Part 3: Problems and issues



ANONYMITY?

 Problem:

 Every transaction ever made is recorded forever

• Solution?

– Use new identity for each 

transaction

• But:

– Heuristics allow to cluster identities

• Anonymous alternatives:

– Zerocoin, Zerocash…



USERS?

(AND THEIR DEVICES)

 Unfortunate property of DSA

 This address

1HKywxiL4JziqXrzLKhmB6a74ma6kxbSDj

probably stole ~250000kr this way

(due to bug in Android Java based random generator)

Extractor

Sig(sk,m1,r)

Sig(sk,m2,r)

sk



PROGRAMMABLE MONEY?

“Bitcoin uses a scripting system for transactions. Forth-like, Script is simple, 

stack-based, and processed from left to right. It is purposefully not Turing-

complete, with no loops.”

E.g., “P1 gives 1 BTC to P2 if at least 

2 out of (P1,P2,P3) sign this transaction”

Functionality: more than money? 

Security: malware payments?



MINING POOLS

 Solving puzzles (mining) is hard!

 Miners join pools and share work/reward

How to optimally split work?

Mechanism design?

 rational miner?

 how to allocate reward?



A FINAL WORD…

Distributed currencies: 

for the good guys or the bad guys?

 Crime is bad! Tax evasion is bad!

 But sometimes governments are bad too!

Thanks! Questions?



FINAL ASSERTIONS

➢ This should be continued until a market crash happens, 
analyze the sentiment to determine if there is a 
determining factor to mark the crash.

➢ Analyze the sentiment of current and the crash to 
determine what attributes affect it most.

➢ Use this to protect future investors.
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