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Valuing Tokens from Coins?

+ Cryptocurrencies (loosely) divided into:

+ coIns: associated with a blockchain (e.g. Bitcoin,
Ethereum...)

= (app) tokens: built upon a smart contract protocol (e
built on Ethereum: Tron, Golem, Augur...).

<+ Ethereum: own coin/token with value-in-use: ether. g

* App tokens built on Ethereum should have an underlying
(component of their) value connected to the value of ether. 9

But how much?

e: github.com/cjdowne



https://github.com/cjdowner/cryptocurrency-icons
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https://www.kaggle.com/jessevent/all-crypto-currencies

E shorish
research

Bundled Value: 1COs

+ |nitial Coin Offerings (ICOs): token offerings prior to the release of a protocol.

+ |CO allocates tokens/token rights in return for fiat money or cryptocurrencies.

All-Time Cumulative ICO Funding | Monthly New ICO Funding

Source: https:/ / www.coindesk.com /ico-tracker
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Example:Tezos 1CO

+ Tezos: blockchain project launches |ICO in July 2017
+ Goal: ‘revolutionise’ decentralised governance
+ €. $230m raised in pre-sale coin offering

+ Token = “Tez”: utility/governance token


http://medium.com
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Governance token, security token, donation...?

+ QOctober 2017: internal control battle within the Tezos Foundation
+ February 22, 2018: internal control dispute resolved with resignation of one party

*+ Increase In value of Tez pre-sale right by 10% following announcement
(fortune.com)

+ Was Tez designed to internalise the value of intra-foundation control?
*+ Tezos Foundation: pre-sale was a donation

+ US SEC: pre-sale was a security


http://fortune.com/2018/02/22/tezos-coin-ico-launch-foundation/
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Perhaps Only A “Fundamental™ Matters!

+ Bitcoin has an underlying “tfundamental” value.
+ But: speculative (market) value is unoptimised/unregulated.

+ Valuation of store-of-value, medium-of-exchange lower than they could
be.


http://clipart.com
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Tokens are Multivalued Instruments

+ A cryptocurrency token is not single valued—it is a multivalued
iInstrument.

+ Token value “lives” in a d-dimensional space:
o Rd
SR TR S L Y

+ Joken design requires getting each of these valuations “right”.

= Which values a token has is a collectively endogenous problem.
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Value Measurement

+ Token “metric”: opportunity cost + value-added
= Utility: next best protocol/incentive
+ Security: next best investment; underlying
+ @Governance: centralisation vs. decentralisation

+ Speculation: market
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Value Sustamability: Game Theory

Source: Museum of Fine Arts Boston

+ (Game theory: understand strategic interaction
between individuals and/or groups.

+ Nash equilibrium: conditional optimality

+ Actively used for consensus and governance
protocols in blockchain, to:
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+ prevent double-spending

+ prevent invalid chains

= change protocol without central authority


http://www.mfa.org/collections/object/two-handled-jar-amphora-with-achilles-and-ajax-153408
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Incentive Compatibility: Mechanism Design

<+ |f desired outcome is known => mechanism
design problem.

Arvind Narayanan &
@random_walker

Creating tokens without studying mechanism design is like
building new cryptosystems w/o reading any crypto papers.

+ @Given participants and private information, onidpeda orgidiechanism.
create optimal incentives to achieve a particular Q48 © 20 poople are taling abou tis
goal - Source: twitter.com/random_walker

* Revelation principle: optimal incentives result in truthful reporting of
private information (type), with no “incentive to deviate”.

+ Mechanism can be self-reinforcing, or require outside arbitration.


https://twitter.com/random_walker/status/879700145675403264?lang=en
https://twitter.com/random_walker/status/879700145675403264
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Mechanism Design from Economics

+ Mechanism design addresses:

+ What'’s the best way to match organ donors with recipients? [Roth &
Sotomayor 1990; Roth, S6nmez & Unver QJE 2004]

+ How does the labour market affect human capital? [Hatfield, Kojima
& Kominers, AER 2014]

+ What’s the best insurance coverage for a given health profile?
|Glazer & McGuire, AER 2000]



https://doi.org/10.1016/0899-8256(92)90011-G
https://doi.org/10.1016/0899-8256(92)90011-G
https://doi.org/10.1162/0033553041382157
https://dx.doi.org/10.1257/aer.104.5.436
https://dx.doi.org/10.1257/aer.90.4.1055
http://clipart.com
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Mechanism Design from Finance

+ What’s the best manager compensation for a given firm size (corporate
finance)? [He, RFS 2008]

+ What'’s the best legal framework for bankruptcy (law and finance)?
[Araujo & Funchal, JFSR 2015]

+ What’s the optimal price for a firm’s IPO (entrepreneurial finance)?
[Biais, Bossaerts & Rochet RES 2002}



https://doi.org/10.1093/rfs/hhn037
https://doi.org/10.1007/s10693-013-0186-y
https://doi.org/10.1111/1467-937X.00200
http://clipart.com

s-a shorish
research

Mechanism Design from Political Economy

= What's the best voting mechanism to implement a particular policy
(political economy)? [Maskin AER 2008]

+ What’s the optimal tax regime to generate government revenue (law
and taxation)? [Kocherlakota Econometrica 2005]



https://dx.doi.org/10.1257/aer.98.3.567
https://dx.doi.org/10.1111/j.1468-0262.2005.00630.x
http://clipart.com
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Mechanism Design in Cryptoeconomies: Origin

+ Satoshi Nakamoto: original Bitcoin white paper (2008).

<+ Proof-of-Work Is one robust solution to the Bitcoin consensus
mechanism design problem.

+ “Quantum leap”: cryptography makes deviations from desired
behavior very expensive without a central authority.


http://medium.com
http://clipart.com
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Game Theory & Mechanism Design: Research

+ Ongoing research: using game theory to prove that transaction
verification is (or is approximately) a Nash equilibrium. [e.g. Huoy,
Ledger 2016, Kiayias et al Adv Crypto 2017/]

+ Some research: app token mechanism design for a single valuation
type. [Cerezo Sanchez 2017, BlockChannel Medium.com 2017,

Kalodner et al WEIS 2015 |

* No research (?) on token mechanism design when the token is
multivalued.


https://doi.org/10.5195/ledger.2016.13
https://doi.org/10.1007/978-3-319-63688-7_12
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3040343
https://medium.com/blockchannel/a-crash-course-in-mechanism-design-for-cryptoeconomic-applications-a9f06ab6a976
http://www.econinfosec.org/archive/weis2015/
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Redux: A Token 1s Multivalued

+ Token value is multi-dimensional if more than value can be attributed:
<+ Utility value: defines interaction with protocol p
* |ncentivise behaviour
+ Security value: future consumption
+ @Governance value: rights management

= Speculative value: market

+ Funding value: ICO, pre-seed etc. 2

© Shorish Researc h 2018; Creative Commons License CEBY,



http://shorishresearch.com
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Multiobjective Optimisation
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* For optimisation, a multiobjective function U must exist: s

U:U(Sl,SQ,...,SN), PR i T T i

+ Strategy sets: 5;
+ Select strategies to maximize v as a Pareto optimal solution

= Multicriteria decision-making

+ Heuristic optimisation (e.g. simulated annealing) . \

\
%

© Shorish Researc h 2018; Creative Commons License CEBY



http://shorishresearch.com
https://creativecommons.org/licenses/by/4.0/
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Mechanmsm) Designing lokens

+ Token recipients have private information regarding type.
+ Type = preferences over possible values of token
+ Mechanism design: select launch type (ICO, air drop, term sheet, etc.) so that

+ |ncentive compatibility: Recipients gain tokens according to type (revelation
principle, Shorish 2018);

+ (Creator realises own (possibly multiobjective) goal of token distribution;

+ Qutcome lies on the Pareto frontier for both recipients and creator.
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Designing Tokens: A Delicate Balance

<« Once the mechanism for a token sale is created, the

token becomes a function of the mechanism. “I008 are Highly specilative investrmsnts 10

depending on how they are structured, may fall
o Regulation: defines the “rules of the game” for the outside of the regulated space, in which case

mechanism, and hence the tgken, regard|ess of the investors do not benefit from the protection that

self_app|ied label of the token comes with regulated investments. ICOs are also
' vulnerable to fraud or illicit activities, owing to

_ _ their anonymity and their capacity to raise large
+ Current regulatory structure is unknown: but proactive . ounts of money in a short timeframe.”

monitoring by regulatory bodies will be replaced by:

- European Securities and Markets Authority

+ exXisting legal statute; 13 Now. 2017

+ new KYC/AML & anti-fraud legislation.
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IFuture Challenges and Opportunities

+ Currently token distribution is hampered by poor valuation understanding.

+ Mechanism design improves valuation and elicits truthful behaviour.
* Requires an understanding of: game theory, contract theory, incentives.

* Requires an appreciation of: economic engineering; securities design;
regulation.
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IFuture Challenges and Opportunities

+ “Holy Grail” achievements:

<

Given a set of desired token values, state the optimal token sale
mechanism.

Given a protocol/blockchain specification, state the optimal token type.
Given a token type, state the optimal regulatory structure.

Endgame: create a sustainable, stable cryptocurrency covering both fiat
money and financial asset use cases, and new, unique, revolutionary uses!



Thank you for your attention!”
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*Cryptocurrencies were mentioned in this presentation for illustrative purposes only, and
such mention does not state or imply an endorsement or recommendation for investment.



