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Final Presentations: Schedule

• To be confirmed (let me know if you have some constraints)
• 20’ presentation + 5-10’ Q&A → bring your slides in a USB key
• Group 3 : Let’s coordinate so you present online next week
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Written exam

• Exam: 1 hour only

• Calculators allowed

• MCQ + 1 open question (e.g., How alternative data can be used in credit
scoring, with what consequences?)

• All answers are in the slides!
→ just to check that you’ve learnt basic concepts and finance intuitions
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Written exam: Examples

→ Short and very simple questions about basic financial logic/definitions
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A Few Weeks Ago: Diamond and Dybvig (1983)

• Liquidity risk: depositors may withdraw their money at the same time = bank run
• Key policy implication: we need a lender of last resort + banking regulation
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Two years ago

Diamond & Dybvig (1983) + Crypto =
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FTX: What dand Why?

• FTX was a centralized exchange platform for crypto-currencies headquartered in
the Bahamas

• Founded by Sam Bankman-Fried (richest under 30)

• Enables customers to trade digital currencies for other digital currencies or
traditional money, and vice versa

• Second largest crypto exchange: 1M monthly users, $10billion daily trading
volume, ≈ $30bn market capitalization
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FTX: What did happen?
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FTX: What did happen?

Source : FTX Balance Sheet by SBF
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https://www.ft.com/content/0c2a55b6-d34c-4685-8a8d-3c9628f1f185


FTX: What did happen?

Source : FTX Balance Sheet – Zoom on Liabilities by SBF
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FTX: What did happen?

Source : FTX Balance Sheet – Zoom on Assets by SBF
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FTX: What did happen?

• FTX exchange held just $900mn in easily sellable assets against $9bn of liabilities
the day before it collapsed into bankruptcy

• The vast majority of FTX Trading’s recorded assets are either illiquid venture
capital investments or crypto tokens that are not widely traded

• The company’s biggest asset was $2.2bn worth of a cryptocurrency called Serum.
But Serum’s market value was $88mn on Saturday.

→ Serum was created and promoted by FTX and Alameda Research, the
FTX-affiliated crypto hedge fund, also founded by Bankman-Fried!

→ SRM value was indexed on FTX performance: it’s like owning your own shares (!!)

• On top of that, $5bn of its own crypto tokens, FTT (they never bought it, they
created it)
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FTX: What did happen?

Source : Matt Levine’s Blog
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https://www.bloomberg.com/opinion/articles/2022-11-14/ftx-s-balance-sheet-was-bad?leadSource=uverify%20wall
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The value of FTT as collateral

Source : CoinMarketCap – Market Price of FTT
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(FTX tokens)

=> Value depends on FTX future 
performance

• According to SBF, $8bn of extra liabilities = old cash deposits from before FTX had
bank accounts (debts had been forgotten about for years)



Don’t forget about a $8bn liability Source : Vox – article
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https://www.vox.com/future-perfect/23462333/sam-bankman-fried-ftx-cryptocurrency-effective-altruism-crypto-bahamas-philanthropy


Don’t rely on a Metaverse-based auditing firm

Source : FTX Chapter 11 First Declaration by John Ray III
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https://pacer-documents.s3.amazonaws.com/33/188450/042020648197.pdf


Conclusions?
• Nothing specific to crypto
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Conclusions?

• Nothing specific to crypto but...

• Lender of last resort + regulation is important (Diamond and
Dybvig, 1983)

• Transparency (public disclosure)

• Corporate control enforcement + audit: good accounting system for
keeping track of where the money is
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https://www.bu.edu/econ/files/2012/01/DD83jpe.pdf
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A Central Bank for crypto?

• But was it really liquidity risk?
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Outline

Payment Technology Evolving

Origins of Payment Technology

Peer-to-peer networks

Cryptography 1-0-1

The first Blockchain
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Disclaimer
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Payment Technology: Why should we care?

• Until very recently, payment technology played a (very) secondary role in the
world of finance

• Considered the bureaucratic part of financial business : purely mechanical settling
of payments, little upside potential

• Relatively few finance professionals were interested in it
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Payment Technology: Why do we care?

This has changed dramatically

Why?
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Earlier this semester: Predictive power of payment data

• Asset pricing, nowcasting GDP, etc. (see Lecture 4)
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Earlier this semester: Financial inclusion (?)

• Digital footprint has been shown to foster financial inclusion

• Credit card data may be a fair substitute to other traditional socio-economic
variables (age, gender, race, ethnicity, neighborhood)
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Digital payment technology in emerging markets

• Large adoption in emerging markets

• Allows buyers and merchants to ameliorate severe frictions and risks involved
with the use of actual cash

→ theft or geographical distance to the next bank
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Obviously, the Blockchain!

• Blockchain has put the idea of payment processing
upside down

• The most fruitful application of blockchain might not
even be payments



Origins of Payment
Technology



(Low-Tech) Payment Technology:

Cash

Denarius coin of Marcus Aurelius (Rome, 121-180)
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(Low-Tech) Payment Technology: Cash

• Cash is the most immediate way to pay for goods or services

• Across cultures, the type of objects that could play a money-like role has been
quite different: commodities like metals or seashells to fiat money

• What are the common properties of physical objects that have played the role of
money?

– limited supply

– durable, not easily damaged

– difficult to forge (so to copy)

– easy to transport
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(Low-Tech) Payment Technology: Cash’s drawbacks

• Precious metal = metal bits were often scraped off the coin before using it
Payees often consulted goldsmiths before accepting a coin

• Easy to steal, not easy to store safely

→ cash is terrible for settling payments at a geographically distant place
→ the risks of loss grew with distance, the probability of acceptance decline with it

• You can find amazing castles and fortresses along all the big historical
trade routes in Europe. Why?
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(Low-Tech) Payment Technology: Cash’s drawbacks

• Problems of cash management and payment over distance → emergence of
warehouse-like intermediaries (predecessors of modern banks)

– accepting deposits of coins for storage

– issuing deposit receipts that were payable in good money, i.e. intact coins

– netting of claims versus other banks, thus enabling payments to payees in other cities
without the transport of physical cash.
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(Old-Tech) Payment Technology: Bank deposits as money

I pay you =
̸=

I send the money to
your bank account
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(Old-Tech) Payment Technology: Bank deposits as money

In fact, they are clearly not the same

• I pay you = you receive currency

• I wire money to your account = you receive a private liability of a bank: a
deposit
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(Old-Tech) Payment Technology: Bank deposits as money

• Bank deposits have acquired equivalent function of money: deposits are
transferred easily between many banks and depositors

• For this to work, banks need reliable channels of settling claims against
each other in definitive currency

• We will now look at what these channels. Do you know some of them?
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Payments Infrastructure:
Large Value Payment Systems



Large Value Payment Systems

• Most central banks operate large value payment systems (LVPS) through
which banks make and settle payments to each other

→ Settlement refers to the actual payment of an obligation

• LVPS settle extremely large volumes of transactions. How much?

– The European payment system TARGET2 settles every 5 days ≈ annual Eurozone
GDP ($14.000 billion).

– A similar system in the United States is Fedwire.
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Large Value Payment Systems

• We distinguish two different flavors of LVPS systems :

– Deferred net settlement accumulate payments for a certain period of time and
subsequently net all positions

– Real time gross settlement (RTGS) systems instantly transfer the gross amount of
funds for every transaction → TARGET2, Fedwire, etc.
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Large Value Payment Systems: Deferred net settlement

⇒

– What’s the risk?→ What if in the evening at netting, it is found that bank B doesn’t
have 10 (and goes bankrupt) ?
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Large Value Payment Systems: RTGS Systems

• RTGS systems settle in real time, so they don’t create any credit risk

– However, RTGS systems have much higher liquidity needs than deferred net
settlement systems

– Even worse, they can suffer from liquidity starvation and freeze up

• Robustness of RTGS systems are a major concern during crises
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Large Value Payment Systems: RTGS Systems

• You want to know more?

• ECB Bluebook on the payment
system

• With over 250 pages, it’s not a
quick read though
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https://www.ecb.europa.eu/pub/pdf/other/paymentsystem201009en.pdf


RTGS Systems: Innovations

1. Instant payments

– Payments are only accepted during certain hours of the day

– TIPS which runs since Nov 2018 as an extension of TARGET2

2. Cross border retail payments are a nightmare

– The different currencies, jurisdictions and time zones add many more
complications

– Herstatt risk (1974)

– Lot of innovation: Revolut and TransferWise

59 / 138
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RTGS Systems: Innovations

3. Blockchain for RTGS?

– RTGS systems are centralized, notoriously expensive to operate

→ BoE was unable to settle GBP 290 billion of payments in 2014 when its system
went down

– RTGS systems cannot track the owner of the digital money and are prone to
cyberattacks

– Blockchain by design allows for a more decentralized handling of transactions than
traditional settlement systems and thus potentially have better failover behavior,
plus they require cheaper hardware and less complex software

• Great, but what is Blockchain again?
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5’ break



First ingredient:
P2P networks



The peer-to-peer origins of Blockchain

• From a technological point of view, blockchains rely on old techniques that
already have a long history as cornerstones of peer-to-peer network software

• What are P2P networks?
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The peer-to-peer origins of Blockchain

• From a technological point of view, blockchains rely on old techniques that
already have a long history as cornerstones of peer-to-peer network software

• What are P2P networks? What about the web?
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Internet as a P2P network: Every computer can be a server

• Technologically there is no reason that would dictate a strong asymmetry
between internet (client) users and servers

• With code as simple as this, one can serve incoming requests from other
machines
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Peer-to-peer networking

• P2P networking is a distributed alternative to the predominant heavily
centralized content provision model

• For a P2P network, it suffices to run P2P software which connects to computers
of other users that are running the same software

• Prominent application of P2P?

→ the illegal distribution of copyrighted
information that nobody would want to load on a web server for the fear of legal
consequences

68 / 138



Peer-to-peer networking

• P2P networking is a distributed alternative to the predominant heavily
centralized content provision model

• For a P2P network, it suffices to run P2P software which connects to computers
of other users that are running the same software

• Prominent application of P2P? → the illegal distribution of copyrighted
information that nobody would want to load on a web server for the fear of legal
consequences

68 / 138


