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Better than a thousand days of 
diligent study is one day with a 
great teacher. 

Japanese proverb 
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What is finance? 



To manage the complexities and risks of our lives 
 
 
 

What should finance help us with? 



How much does finance cost? 

Philippon (2016): “[I]t costs two cents per year to create and maintain one dollar of 
intermediated financial asset.” 

Over the course of the last 130 years! 

 



Why does finance remain so expensive? Not enough technology? 

Perhaps financial service industry does not benefit from advances in computing 
and telecommunication technologies?  



Why does finance remain so expensive? Lack of talent? 

It does not attract smart, rigorously-trained, hard-working people who 
can make it more efficient? 



OK, it’s inefficient, but the benefits of finance exceed the costs? 



Unbundling and getting rid of costly legacy 
The rise of Fintech:  

Marc Andreessen: “We have a chance to rebuild the system. Financial transactions are just 
numbers; it’s just information. You shouldn’t need 100,000 people and prime Manhattan real 
estate and giant data centers full of mainframe computers from the 1970s to give you the ability 
to do an online payment.” 
 
‘‘You would not today, starting from scratch, invent any of these financial businesses in the same 
way. To me, it’s all about unbundling the banks. There are regulatory arbitrage opportunities 
every step of the way. If the regulators are going to regulate banks, then you’ll have nonbank 
entities that spring up to do the things that banks can’t do.” 
 
Andreessen on Finance: ‘We Can Reinvent the Entire Thing’ Bloomberg Finance, October 7, 2014 



• Trust: Loss of trust in large financial institutions after the global financial 
crisis; gain in trust by technology companies 

• Technology: Three key digital technologies introduced during 2006-2008 -  
blockchain (2008), mobile phones (2007) and cloud computing (2006)  

• Talent: Leaving big banks (which the regulators are turning into utilities) and 
going into fintech start-ups 

• Financing: Availability of ample financing seeking positive yield in a 
zero-interest-rate environment 

 

A structural change 
The rise of Fintech:  



Key Digital Technologies and DIY Finance 
The rise of Fintech:  

• Mobile phones: iPhone was introduced in 2007. Mobile phones free the users 
of financial services from having to go to fixed service locations. 
DIY banking/insurance/payments 

• Blockchain: Bitcoin blockchain was introduced in 2008. Blockchain frees both 
users and providers of financial services from having to maintain and protect 
multiple ledgers of transactions/records/contracts. DIY money/capital/assets 

• Cloud computing: Amazon Web Services introduced in 2006. Cloud 
computing frees providers of financial services from having fixed-location 
IT/computing/data services. DIY trading/investing 

 



Loss of trust 
Fintech in UK Banking:  

• People used to be loyal to traditional high street banks because they thought bigger 
institutions were safer. However, this mindset is changing 

• Traditional banking was discredited by a series of scandals – LIBOR, FX fixing, 
mis-selling of products 

• The business model for high street banks was reformed after the financial crisis of 2008, 
when the UK Government had to prop up the banking system with a massive £1 trillion 

• Legislative reform led to improved competition within the banking sector. According to Savings 
Champion, over 1 million retail customers have already taken advantage of easier switching. 

• The EU and UK Governments provide deposit guarantees relating to the risk of bank failures. 
In the UK this is provided by the Financial Services Compensation Scheme (FSCS) 



Challenger Banks 
Fintech in UK Banking:  



Gamification 
Mobile Banks:  

Initial impetus: Vast popularity of personal mobile devices with touch user interface   

Services: Very limited, technology-enabled, highly personalized; offered in levels 

Engagement: Continuous 

Design: Dynamic and engaging 

Gratification: Points and virtual tokens  

Platforms: Proprietary API with good support or open API with a large community 

User acquisition: Online via partners, platforms, ads 

Monetization: Installation fees, subscription fees, fees for content beyond basic, mobile ads, sale of metadata  



Business strategy 
Mobile Banks:  

• Advantages: No brick and mortar costs, much more profitable 

• Disadvantages: Higher costs of financing and customer acquisition compared to incumbents 
(gap is really widening) 



Blockchain 
Fintech in Data Infrastructure:  

Let’s describe what blockchain is without using jargon 

Hash 

Block 

Crypto Fork 

Distributed Ledger 

Token  Proof of Work 

Digital Signature 
Miner 

Consensus 
Smart Contract 

Elliptical Curve 



Blockchain is a computer – a finite-state machine 



It is not a very good computer: 

• It is very slow – takes MINUTES to complete a change of state 

• It is very expensive – can use A LOT of power 

• It is not always exact – NOT SURE what the next state is 

Blockchain 
Fintech in Data Infrastructure: 



But, it is a truly global computer: 

• It is NEITHER a physical machine NOR a virtual machine 

• It CANNOT be shut down or reset by anyone (it can fork) 

• It is natively OBJECT-ORIENTED, verifiable and auditable 

There are many such computers: Bitcoin, Ethereum, Ripple… 

Blockchain 
Fintech in Data Infrastructure: 



• A processed block modifies the state of a blockchain 

• For a block to be processed, computations need to take place 

• These computations are triggered by transactions  

• Transactions involve the exchange of “value” – tokens, coins, etc. 

• Each processed/validated block contains: 

Essentials of Blockchain 



What computing technology will Blockchain replace? - Servers 
 



Crowd in the Cloud 
Fintech in Capital Markets: 



Automated Distributed Systems 
Capital Markets: 

 
 

 
 

Matching Engine 

Order sent to the exchange 

Fill information (Order matched) 

Price feed 

Internet /  
VPN access 

Risk Manager 

(Exchange pre-trade controls) 

•Exchange sets limits 

•FCM/broker-dealer sets limits 

•Trading firm sets limits 

Trading Firm 
FCM/Broker-Dealer 

Trading  Server 

Clearing House Server 

Exchange Server 

Co-location              Facility 

Drop      Copies 
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Risk Manager 

Risk limits 
on GUI 

Proprietary/Vendor system 

Risk limits set at 
exchange level 

Risk limits set at trading 
server 

Risk limits set at 
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Quote/Order acknowledgment 



Regtech on the Cloud 
 



Questions 
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