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¢ Special — City of London’s leading commercial think-tank

¢ Services — projects, strategy, expertise on demand, THE PRICE
coaching, research, analytics, modern systems
¢ Sectors — technology, finance, voluntary, professional

OF FISH

services, outsourcing

» Independent Publisher Book Awards Finance, Investment &
Economics Gold Prize 2012 for The Price of Fish
» British Computer Society IT Director of the Year 2004 for
PropheZy and VizZy
» DTI Smart Award 2003 for PropheZy
M- Sunday Times Book of the Week, Clean Business Cuisine
> £1.9M Foresight Challenge Award for Financial £aboratory
visualising financial risk 1997
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Blockchains (current)
Long Finance predicting bubbles (current)
LIBOR and FX litigation (current)

Prediction markets (1998-present) —
WWWw.extzy.com

Market Intelligence — Ministry of Defence,
e.g. Vision 2020 (1994-present)
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PropheZy and VizZy — Automation of '
Compliance monitoring (2005-2008)

Financial £aboratory Club visualising risk
(1997-1998)

Breaking 3
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The Road to Long
Finance: A Systems
View of the Credit
Scrunch

by Michael Mainelli
and Bob Giffords =

GRESHAM COLLEGE
Foeceridod. 7597

CSFI
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FINANCE

‘When would we know our
financial system is
working?’

Objectives:

¢ Expand Frontiers
¢ Change Systems
¢ Deliver Services

¢ Build Communities

: Y \e

London Financial Eternal
Accord Centre Commerce Coin
Futures




Y/ 2,000,000 Years of Commerce anc_:l We
Still Don’t Know The Price Of Fish

THE PRICE
OF FISH

A New Approach to Wicked Economics

and Better Decisions

ATy

1920s-1940 MICHAEL MAINELLI
S— S

AND IAN HARRIS
The sardine catch boomed-then crashed

Monterey was a lively

ning town
In the 19305, huge boats brought in hundreds of
fons of fish every day. Fishermen were caiching
mare sardines than people wanted to eat-so many
sardines that canneries started grinding them into

P | fertizer and feed for chickens s cor.
B With such abondance, there seermed 10 be no i
o0 the silvery billions of sardines
— | \

prbiniyisdnd b

Then the sardines virtually disappeared. By 1960, 2y

almost al the canneries had closed.
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Measurement

Financlal System

Lunacy,

Confidence Accounting™
Long-Term Performance Measurement

Uses and Abuses of Discount Rates”

nsured UHility Banking™
Futures of Finance
Clustering*

Asset Management®
Global Financial Centres™
Emerging Markets™

Sell-Side Research

Heresy, or Orthodoxy?

Monetary Systems

Common Tenders*
Eternal Coin*

Cryptocurrencies (aka Alt Coins) and Blockchains®

Regulation

Governance

Structure

Behaviour

Sustainability

(") indicates research at an active stage (**) indicates research at an advanced stage

Mortgages*
Voluntary Standards Markets*

Compliance Architectures

Ethics
Ethical Banking*

Pensions Indemnity Assurance and Intermnal Growth Rate Measures for Pensions™

Cyber Reinsurance®

Concepts of "Fairness”

London Accord 2007** (24 integrated reports) & London Accord*®

Burn it all?!

Policy Performance Bonds (Index-Linked Carbon Bonds & Index-Linked Forestry Bonds)® [

“Get a detailed grip on the big picture.”

IR oLOG/cAZ)
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\/ . . . .
Bitcoins & Blockchains - Outline

¢ What is money?

¢ What are, Bitcoin, cryptocurrencies and
AltCoins?

¢ What is blockchain technology?

¢ Might blockchains apply to traditional
finance?

¢ Fraud, fix, or future?
¢ Discussion




What Is Money?
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¢ “Money is a matter of functions
four, a medium, a measure, a /7
standard, a store.”

¢ Textbook:

»store of value — deferred payment '
»medium of exchange
»unit of account

¢ Trilemma

MS 4631
ulla-envelope with 11 plain and complex tokens inside.
Near East, ca. 3700-3200 BC




What Is A Community?
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From anthropology:

“Communities form when people are

indebted to one another”
»basic membership indebtedness
»recorded indebtedness
»tradable indebtedness
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Money as a Technology?

S
cn

B . S
Bl Recipco oo

“Money is a technology | = eecce
people use to trade

Commerce and Money
debts - typ|Ca”y a Self_ . Representative
referential token-based oo ) money

system.”

Fiat currency

“Tokens of
Indebtedness are Unbacked
desires frozen at a

point in time — depend
on the future
persistence of the Common tender
community and its
values.”

Commodity money

Baskets

: - currencies
Composite

- commodities
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Money 0.0 — communal village

Money 1.0 — social tokens

Money 2.0 — traded value, Mesopotamia

Money 3.0 — gold & silver 1.0, Lydia

Money 4.0 — bills of exchange, Northern Italy

Money 5.0 — fractional reserve goldsmiths

Money 6.0 — central banking 1.0 — cheques, 17" century
Money 6.5 — gold & silver 2.0, 19t & early 20" century
Money 6.0 — Richard Nixon & ultra leverage

Money 7.0 — ? I bRR

(Lo e Co? and Gmp
% %@Bwn@f(gp Ca/z?,.



http://upload.wikimedia.org/wikipedia/commons/c/ca/Plato_Symposium_papyrus.jpg
http://upload.wikimedia.org/wikipedia/commons/8/8c/SphinxGiza.jpg

Semi-coercive Ccurrencies
Fiat Currency = Tax Scrip

2013: THE YEAR OF COERCIVE REDISTRIBUTION

Celebrate the 100th Anniversary of the Internal Revenue Service!




Current Monetary Assumptions
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¢ Fiat currency: semi-coercive, monopolist monies
¢ Fractional reserve = leveraged banking
¢ Tax scrip supply + bank debts = money demand

MONEY FACTS
169 Questions and Answers on Money—A Supplement

' A Primer en Mouey Choice in Currency

With Index A Way to Stop Inflation WHERE DOES

e F A. Hayek
Commentaries by
Ivor E. Pearce, Harold B. Rose,

SUBCOMMITTEE ON DOMESTIC FINANCE J £
Douglas Jay, Sir Keith Joseph
COMMITTEE ON BANKING AND CURRENCY g | COME FROM?

HOUSE OF REPRESENTATIVES 3% . A GUIDE TO THE UK MONETARY
88th Congress, 2d Session 3 & X o AND BANKING SYSTEM

4

SEPTEMBER 21, 1964

Printed for use of the Committce on Bauking and Currency i SR O b : JOSH RYAN-COLLINS, TONY GREENHAM,
- 7 o RICHARD WERNER AND ANDREW JACKSON

U.B. GOVERNMENT FRINTING OFFICE
WASHINGTON : 1064




Thought Experiments On Fiat
Currency As Tax Scrip

¢ What is the value of money if one person holds all
the cash?

¢ What happens if you call your tax authority and tell
them you just don’t feel part of the community but
will call in the future when you're back in the mood?

¢ What is the value of £1 in France versus a pound in
the Shetlands?

¢ Why can’t you go to your central bank and ask for a
‘bucket’ of GDP?

¢ If your nation won the ‘put your feet up for a
century’ lottery — in what currency would you take
your winnings?




Time — Store of Value @
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Self-referential system
upon which all our
analysis Is based:

What does GDP mean?

Are competing
currencies good or bad?

Should money be a long
term store of value?

Bi] Recipco v,

IN SEARCH OF THE
ETERNAL COIN:

A LONG FINANCE
VIEW OF HISTORY
BN MAGOUN oves Capacity Trade and Credit:
= Emerging Architectures for
Commerce and Money
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Money 7.07

The Pembury Tavern

j pint
£3.00

{ RRY

Ipdividual Fubs
Fegasus
Fenbroke Avenue
Waterbeach
Cambr idge

e Y
Cida 7r

Receipt number 721636

2013-06-25

[Courtesy of Michael Parsons,
@BitcoinByte]




what Is &) bikcoin >

1) A new Bitcoin transaction is made.
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ELENA < BTCto JOSEPH

public key public address

2) Itis added to a block of other pending transactions.

Sender| Recipient |Amount

Satoshi Nakamoto, flena| Joseph |
January 2009 launch |

3) A miner checks each transaction for validity.

Sender| Recipient l!’-‘l.mou nt

|
Elena loseph | 5

4) The new block is added to the blockchain.

Sender, Recipient Amount
7
¥
y.

Elena| loseph | 5 o

The whole process takes approximately 10 minutes.




Enriching System

Financial Payment Processing
-=  Equities =~ . - Escrow Merchant Solutions / Transfers

( - com |

y s & * BYCASIA 1

BTC Trading Corp. omBrcom Sacors Bacom Eacrows | P, Instant A’l
I tpay
l [Tl | PicoStocks | | :
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|

Lending -\
iBitbond m-: Banking & eWallets

Oitcoinwalietin [T
= Interest ~ '
l( \I | coinb i @ coinbase ﬂEasy .net nEasyWallct.mg
I I i .
i |

B Kipochi  ¥Bitco.in StrongCoin.com Valuta - &

Currency Exchanges
=~ Real-time Trading ~==~. Fixed-rate .~ Bulk Trades - .

S
PR o ’ s
o BitBox FYB-SG 4 II artal’it bahtcoin B.' X
Bitcoin Central  (HEEINIED '
CESESERTEE  gitcoin

Bitcoin HK Exchange Kapiton 0

o) bitcoin.de © LocalBitcoins Bitcoin Malaysia BITCOINNORDIC [bitcoins now
Bitc in-24 MoneypakTrader

IBAERE A L bitcoin,..... NS

Local / In-Hand
Exchanges

SPOT.COM

© LocalBitcoins

"7mmm - Qi{T Lot

bitNZ v oo RS : O
I

) i i L{{] _ ‘('YP“ ard giftcard e oiftatorcotms.com
8 BITSTAMP IBitco.in ¢ - m \ n
SIL e - ’ - \ gtft ¥Bitco.in

sSwap

“centraw @ coinbase | dgtmkt  @cumencyzone !
BTC.sx UK Bitcoin Market] ! : . .
- N I Precious & Base Metals/Coins 3
Vircurex FastCash4Bitcoins GET(?) BITCON w ; m()INM(@{'L. : : R %, = Bicoin

4. VirtEx
WA, <ot Vit Lt |
VIrWOX \Q LONDONBITCOINEXCHANGE B’ © mercado !

g / \
\WeExchange | ,/ Bitco.in e
~

[Source: The Finanser - http://www.phplight.com/wp-content/uploads/2013/11/Bitcoin_Ecosystem_1170.png]




Mining Is Hard Work — Bitcoin Preponderant
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Crypto Currency Current Difficulty Est. Coins Exchange Rate Exchange Revenue | Eam 1 BTC  Profit Ratio vs. BTC
Volume Profit

BTC 5030
5.611,385.3759 2 ’ §7.62 305.08 %

Madwnirk Hachr

173.63 %
-4.30 %

11.0481

Natwork Ha
Eboak

Heiwork Hachrade: 7
k Revard:

29.9072

Bilocke: 12
Bioak Time

Meiwaork Haehr 4 5

Biock Revard: 34 661,425,923 9
.. Bk
~ Biook Time:




Bitcoin - Medium Of Exchange?
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¢ Lower transaction costs
» No third party to financial transactions
» Alternative to cash
Public ledger of transactions (history)
» Secure and transparent e-commerce and money transfer
» No counterfeiting

Design depends on public key cryptography — ‘forged’ (sic) in a

tough environment — wallet thefts only ‘break’
Design depends on ‘mining’ — who pays? regulation needed?
High price volatility to date encourages speculation and hoarding

Fixed BTC supply will limit inflation, possibly lead to deflation and
hoarding

Lack of consumer/user protection
Capital controls? Inter-currency?




How To Evaluate: Fixed or Flexible Element?
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Pecunium

Periodic Tablejof the Elements

18

8A

13 14 15 16
IIIA IVA VA VIA He

10‘
5 & a - e
Fluorine Neon
1”" 18.998403
4 6 7 9 12 w 15
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26.981539 35.4527
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Bromine
79.904

4 83.80
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Zirconium Niobium lloiyhd.mm Technetium P Cadmium Indium Tellurium lodine Xenon
92.90638 98.9072 101.07 07.8682 112411 114818 11! 71 12170 127.6 126.90447 131.29

"Hi Ta "W 'Re "Os Au Ho T ? T Po "At 'Rn

Tantalum Tungsten Rhenium Osmium Gold cury Thdlum Bismuth II Astatine Radon
178.49 180.9479 183.85 186.207 190.23 208.98037 209.9871 222.0176

m A 1&2 :)éﬂm wéh 10Ilils “M S 11(2.':n U Uuq Uup U 1l1J7us 1l1J$uo

unknown unknown
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Lanthanum Cerium Terbium Dysprosium Holmium Erblum Thulium Ytterbium Lutetium
138.9055 140.115 140 90765 144.24 144 9127 151.9655 157.26 158.92534 162.50 164.93032 167.26 168.93421 173.04 174.967

Actinide 102
Series
. . Trg‘nw - l MI!Q:: Semimetals - Halogens Ng::o Lanthanides .




Bitcoin — Store Of Value?

Virtual Element - modeled after gold - no interest, limited
supply - where's the community? — no backing

Uncertainty around long-term value - high price volatility
leads to speculation

Mining centralisation (51%) - though new blockchain
protocols try to address that

How to incentivise block validation if not currency-based
protocol?

Compatibility with, and enforceability within, existing legal
frameworks, e.g. smart contracts, DAOs

Future evolution of money? Stores versus Exchange?




What Is Blockchain Techno
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Blockchain = a database
> Aka ‘chain of blocks of transactions’ o Bk P P et G o
» A publicly accessible ledger of all transactions that have ever
occurred in a protocol

» Fully decentralized and accessible to every node of the
system (protocol)

Requires ‘proof of work’ to verify blocks

Technology emerged with the creation of Bitcoin in
2009

» Other protocols exist e.g. Ethereum

Can host applications e.g. smart contracts,
decentralised autonomous organisations



What’s Interesting About Blockchains?
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¢ Displaces two roles of trusted third parties:

» No double transactions* - can’t sell the same thing
twice

» Public history* - one unified, unalterable state of the
transaction ledger shared by all nodes

» Trusted identity — initial entry requires high degrees of

trust but then system operates on a trustless basis

¢ Decentralised - robust, no central control or
authority required to coordinate be
Interaction

Diagram of a Bitcoin
from Bitcoin: A Peer-to-Peer Electronic Cash System,
published in 2008 by “Satoshi Nakamoto”.




Might Blockchains Apply To Traditional Finance?

Registries — ships, aircraft, artworks, tax, ...
“crypto custodians”

Trade reporting, consolidated tapes

Personal insurance or data blockchains with smart
Insurance contracts

ldentity blockchains for anti-fraud protection or
anti-money laundering

Persistent exchanges
Corporate voting
Accounting registries
Multi-entity contracting,
virtual contract companies




Smart Contracts &

cmeo  DECeNtralised Autonomous Organisations

2014

Blockchain Smart Contracts Decentralised Autonomous
Organisations (DAOs)

Bitcoin

Agora Voting

Ethereum (platform for
creating coins)

Twister (decentralised
microblogging)

Counterparty (P2P financing EIRIS (platform for creating
on Bitcoin) DAOs)

Proof of Existence (notary Bitshares (‘banking’
system) community of DAOs and
investment)

Monegraph (art registry) Hyperledgers and Sidechains

Smart Property (still Atomic
conceptual, e.g. Intellectual
Property)




Blockchains - Socially Useful?

© Z/Yen Group
201

Theme Service Question
Trust ldentities communities
Space Transactions services

Time Debts value-added




Thoughts — Fraud, Fix, or Future?
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¢ Fraud —unlikely to be riskier than current, just new
¢ Fix — innovations exploding

¢ Future:

» Any technology that reduces product costs radically, here “trusted
third party” costs, proliferates the product, e.g. the printing press
and publishing

» AltCoins will proliferate but may or may not flourish as
Independent currencies

» Government AltCoins are inevitable — Peru, Iceland,...

» Corporate AltCoins are exciting — shipping container miles? Air
Miles versus Chair Miles?

» Blockchain technology will be used for many financial applications

“Money isn’t everything but it sure keeps you in touch with your employees.”
[children] — to paraphrase John Paul Getty




Do We Know What We’re Doing?

Ben Bernanke
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What Austrian Economists think | do




When Would We Know
Our Commerce Is Working?

nen we're equitable - space?
nen we're sustainable - time?
nen we're happy?

THE PRICE
OF FISH

FINANCE

AND IAN HARRIS




