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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.g. 
built on Ethereum: Tron, Golem, Augur…).


✤ Ethereum: own coin/token with value-in-use: ether.


✤ App tokens built on Ethereum should have an underlying 
(component of their) value connected to the value of ether. 
But how much?

Icon Source: github.com/cjdowner

https://github.com/cjdowner/cryptocurrency-icons


Market Value Time Series

𝜌 Bitcoin Ether. EOS Tron Golem Augur

Bitcoin 1

Ether. 0.66797 1

EOS 0.58785 0.82756 1

Tron 0.72216 0.96856 0.78355 1

Golem 0.71413 0.81487 0.86728 0.79806 1

Augur 0.69891 0.93594 0.81040 0.94934 0.88903 1

Source: Google/kaggle.com
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https://www.kaggle.com/jessevent/all-crypto-currencies


Bundled Value: ICOs

✤ Initial Coin Offerings (ICOs): token offerings prior to the release of a protocol.


✤ ICO allocates tokens/token rights in return for fiat money or cryptocurrencies.

Source: https://www.coindesk.com/ico-tracker 



Example: Tezos ICO

✤ Tezos: blockchain project launches ICO in July 2017


✤ Goal: ‘revolutionise’ decentralised governance


✤ c. $230m raised in pre-sale coin offering


✤ Token = “Tez”: utility/governance token 

Image source: medium.com

http://medium.com


Governance token, security token, donation…?

✤ October 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/


Perhaps Only A “Fundamental” Matters?

✤ Bitcoin has an underlying “fundamental” value.


✤ But: speculative (market) value is unoptimised/unregulated.


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

Image source: clipart.com

http://clipart.com


Tokens are Multivalued Instruments

✤ A cryptocurrency token is not single valued—it is a multivalued 
instrument.


✤ Token value “lives” in a d-dimensional space:

v := (v1, v2, . . . , vd) 2 Rd
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✤ Token design requires getting each of these valuations “right”. 


✤ Which values a token has is a collectively endogenous problem.



Value Measurement 

✤ Token “metric”: opportunity cost + value-added


✤ Utility: next best protocol/incentive


✤ Security: next best investment; underlying


✤ Governance: centralisation vs. decentralisation


✤ Speculation: market



Value Sustainability: Game Theory

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


✤ Nash equilibrium: conditional optimality


✤ Actively used for consensus and governance 
protocols in blockchain, to:


✤ prevent double-spending


✤ prevent invalid chains


✤ change protocol without central authority

Source: Museum of Fine Arts Boston

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


Incentive Compatibility: Mechanism Design

✤ If desired outcome is known => mechanism 
design problem.


✤ Given participants and private information, 
create optimal incentives to achieve a particular 
goal.

✤ 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.

Source: twitter.com/random_walker

https://twitter.com/random_walker/status/879700145675403264?lang=en
https://twitter.com/random_walker/status/879700145675403264


Mechanism Design from Economics

✤ Mechanism design addresses:


✤ What’s the best way to match organ donors with recipients? [Roth & 
Sotomayor 1990; Roth, Sönmez & Ünver 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]

Image source: clipart.com

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


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]

Image source: clipart.com

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


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]

Image source: clipart.com

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


Mechanism Design in Cryptoeconomics: 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. 

Image sources: medium.com, clipart.com

http://medium.com
http://clipart.com


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 Sánchez 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/


✤ Token value is multi-dimensional if more than value can be attributed:


✤ Utility value: defines interaction with protocol


✤ Incentivise behaviour


✤ Security value: future consumption


✤ Governance value: rights management


✤ Speculative value: market


✤ Funding value: ICO, pre-seed etc.

Redux: A Token is Multivalued
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✤ For optimisation, a multiobjective function     must exist:U
<latexit sha1_base64="t4macPuOocSbIndmeK3Pzg6JluE=">AAAB53icbZA9SwNBEIbn4lc8v6KWNodBsAp3NmohBm0sE/BMIDnC3mYuWbO3d+zuCeEI2NtYqNj6a+zt/DduPgpNfGHh4X1n2JkJU86Udt1vq7C0vLK6Vly3Nza3tndKu3t3KskkRZ8mPJHNkCjkTKCvmebYTCWSOOTYCAfX47zxgFKxRNzqYYpBTHqCRYwSbay63ymV3Yo7kbMI3gzKl5/2xSMA1Dqlr3Y3oVmMQlNOlGp5bqqDnEjNKMeR3c4UpoQOSA9bBgWJUQX5ZNCRc2ScrhMl0jyhnYn7uyMnsVLDODSVMdF9NZ+Nzf+yVqajsyBnIs00Cjr9KMq4oxNnvLXTZRKp5kMDhEpmZnVon0hCtbmNbY7gza+8CP5J5bzi1b1y9QqmKsIBHMIxeHAKVbiBGvhAAeEJXuDVureerTfrfVpasGY9+/BH1scPjDGOdw==</latexit><latexit sha1_base64="5xtIfShMz9ATBwcTTPF5GEDjTWo=">AAAB53icbZA9SwNBEIbn4lc8v6KWNotBsAp3NmohBm0sE/BMIDnC3mYuWbP3we6eEI78AhsLFVvxx9jbiP/GTWKhiS8sPLzvDDszQSq40o7zZRUWFpeWV4qr9tr6xuZWaXvnRiWZZOixRCSyGVCFgsfoaa4FNlOJNAoENoLB5Thv3KFUPImv9TBFP6K9mIecUW2sutcplZ2KMxGZB/cHyufv9ln69mnXOqWPdjdhWYSxZoIq1XKdVPs5lZozgSO7nSlMKRvQHrYMxjRC5eeTQUfkwDhdEibSvFiTifu7I6eRUsMoMJUR1X01m43N/7JWpsMTP+dxmmmM2fSjMBNEJ2S8NelyiUyLoQHKJDezEtankjJtbmObI7izK8+Dd1Q5rbh1t1y9gKmKsAf7cAguHEMVrqAGHjBAuIdHeLJurQfr2XqZlhasn55d+CPr9Rt8TI/r</latexit><latexit sha1_base64="5xtIfShMz9ATBwcTTPF5GEDjTWo=">AAAB53icbZA9SwNBEIbn4lc8v6KWNotBsAp3NmohBm0sE/BMIDnC3mYuWbP3we6eEI78AhsLFVvxx9jbiP/GTWKhiS8sPLzvDDszQSq40o7zZRUWFpeWV4qr9tr6xuZWaXvnRiWZZOixRCSyGVCFgsfoaa4FNlOJNAoENoLB5Thv3KFUPImv9TBFP6K9mIecUW2sutcplZ2KMxGZB/cHyufv9ln69mnXOqWPdjdhWYSxZoIq1XKdVPs5lZozgSO7nSlMKRvQHrYMxjRC5eeTQUfkwDhdEibSvFiTifu7I6eRUsMoMJUR1X01m43N/7JWpsMTP+dxmmmM2fSjMBNEJ2S8NelyiUyLoQHKJDezEtankjJtbmObI7izK8+Dd1Q5rbh1t1y9gKmKsAf7cAguHEMVrqAGHjBAuIdHeLJurQfr2XqZlhasn55d+CPr9Rt8TI/r</latexit><latexit sha1_base64="pwXL/VoF5VO3/xvB0c8yOVMuYKc=">AAAB53icbVBNT8JAEJ3iF+IX6tHLRmLiibRe1BvRi0dIrJBAQ7bLFFa222Z3a0IafoEXD2q8+pe8+W9coAcFXzLJy3szmZkXpoJr47rfTmltfWNzq7xd2dnd2z+oHh496CRTDH2WiER1QqpRcIm+4UZgJ1VI41BgOxzfzvz2EyrNE3lvJikGMR1KHnFGjZVafr9ac+vuHGSVeAWpQYFmv/rVGyQsi1EaJqjWXc9NTZBTZTgTOK30Mo0pZWM6xK6lksaog3x+6JScWWVAokTZkobM1d8TOY21nsSh7YypGellbyb+53UzE10FOZdpZlCyxaIoE8QkZPY1GXCFzIiJJZQpbm8lbEQVZcZmU7EheMsvrxL/on5d91perXFTpFGGEziFc/DgEhpwB03wgQHCM7zCm/PovDjvzseiteQUM8fwB87nDx7GjKo=</latexit>

✤ Strategy sets:  


✤ Select strategies to maximize     as a Pareto optimal solution


✤ Multicriteria decision-making


✤ Heuristic optimisation (e.g. simulated annealing)

Si
<latexit sha1_base64="MxEQg1QRiyOrsIA9H2+w7JMMUHo=">AAAB6XicbZA9TwJBEIbn8AvxCzWxsdlITKzInY3aEW0sIXhCAhfcW/Zgw97eZXfOhBB+go2FGlv/kZ2Nv8Xlo1DwTTZ58r4z2ZkJUykMuu6Xk1tZXVvfyG8WtrZ3dveK+wf3Jsk04z5LZKKbITVcCsV9FCh5M9WcxqHkjXBwM8kbj1wbkag7HKY8iGlPiUgwitaq1zuiUyy5ZXcqsgzeHEqVo9r3AwBUO8XPdjdhWcwVMkmNaXluisGIahRM8nGhnRmeUjagPd6yqGjMTTCajjomp9bpkijR9ikkU/d3x4jGxgzj0FbGFPtmMZuY/2WtDKPLYCRUmiFXbPZRlEmCCZnsTbpCc4ZyaIEyLeyshPWppgztdQr2CN7iysvgn5evyl7NK1WuYaY8HMMJnIEHF1CBW6iCDwx68AQv8OpI59l5c95npTln3nMIf+R8/AAhto9p</latexit><latexit sha1_base64="OLnNfL570iW/grydMYFwSH4XUsM=">AAAB6XicbZC7SgNBFIbPxFuMt6hgYzMYBKuwa6N2ITaWCXFNIFnC7GQ2GTI7u8zMCmHJI9hYqNha+xY+gZ2Nz+LkUmjiDwMf/38Oc84JEsG1cZwvlFtZXVvfyG8WtrZ3dveK+wd3Ok4VZR6NRaxaAdFMcMk8w41grUQxEgWCNYPh9SRv3jOleSxvzShhfkT6koecEmOtRqPLu8WSU3amwsvgzqFUOap/8/fqR61b/Oz0YppGTBoqiNZt10mMnxFlOBVsXOikmiWEDkmftS1KEjHtZ9NRx/jUOj0cxso+afDU/d2RkUjrURTYyoiYgV7MJuZ/WTs14aWfcZmkhkk6+yhMBTYxnuyNe1wxasTIAqGK21kxHRBFqLHXKdgjuIsrL4N3Xr4qu3W3VKnCTHk4hhM4AxcuoAI3UAMPKPThAZ7gGQn0iF7Q66w0h+Y9h/BH6O0HcTuRJQ==</latexit><latexit sha1_base64="OLnNfL570iW/grydMYFwSH4XUsM=">AAAB6XicbZC7SgNBFIbPxFuMt6hgYzMYBKuwa6N2ITaWCXFNIFnC7GQ2GTI7u8zMCmHJI9hYqNha+xY+gZ2Nz+LkUmjiDwMf/38Oc84JEsG1cZwvlFtZXVvfyG8WtrZ3dveK+wd3Ok4VZR6NRaxaAdFMcMk8w41grUQxEgWCNYPh9SRv3jOleSxvzShhfkT6koecEmOtRqPLu8WSU3amwsvgzqFUOap/8/fqR61b/Oz0YppGTBoqiNZt10mMnxFlOBVsXOikmiWEDkmftS1KEjHtZ9NRx/jUOj0cxso+afDU/d2RkUjrURTYyoiYgV7MJuZ/WTs14aWfcZmkhkk6+yhMBTYxnuyNe1wxasTIAqGK21kxHRBFqLHXKdgjuIsrL4N3Xr4qu3W3VKnCTHk4hhM4AxcuoAI3UAMPKPThAZ7gGQn0iF7Q66w0h+Y9h/BH6O0HcTuRJQ==</latexit><latexit sha1_base64="hfFC4SRowSEeyx2JdGVhnteiabI=">AAAB6XicbVBNT8JAEJ3iF+IX6tHLRmLiibRe1BvRi0cMVkigIdtlChu222Z3a0IafoIXD2q8+o+8+W9coAcFXzLJy3szmZkXpoJr47rfTmltfWNzq7xd2dnd2z+oHh496iRTDH2WiER1QqpRcIm+4UZgJ1VI41BgOxzfzvz2EyrNE/lgJikGMR1KHnFGjZVarT7vV2tu3Z2DrBKvIDUo0OxXv3qDhGUxSsME1brruakJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmaiqyDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgRv+eVV4l/Ur+vevVdr3BRplOEETuEcPLiEBtxBE3xgMIRneIU3RzgvzrvzsWgtOcXMMfyB8/kDlPSNhA==</latexit>

v
<latexit sha1_base64="OkCdyIJc8WudutRwKdhsyiN42Ew=">AAAB53icbZA9SwNBEIbn4lc8v6KWNotBsAp3NmohBm0sE/BMIDnC3mYuWbP3we5eIBwBexsLFVt/jb2d/8ZNYqGJLyw8vO8MOzNBKrjSjvNlFZaWV1bXiuv2xubW9k5pd+9OJZlk6LFEJLIZUIWCx+hprgU2U4k0CgQ2gsH1JG8MUSqexLd6lKIf0V7MQ86oNlZ92CmVnYozFVkE9wfKlx/2xQMA1Dqlz3Y3YVmEsWaCKtVynVT7OZWaM4Fju50pTCkb0B62DMY0QuXn00HH5Mg4XRIm0rxYk6n7uyOnkVKjKDCVEdV9NZ9NzP+yVqbDMz/ncZppjNnsozATRCdksjXpcolMi5EByiQ3sxLWp5IybW5jmyO48ysvgndSOa+4dbdcvYKZinAAh3AMLpxCFW6gBh4wQHiEZ3ix7q0n69V6m5UWrJ+effgj6/0bvhSOmA==</latexit><latexit sha1_base64="TdjJo3kxwk8LQpnM5Iczv7fX2q0=">AAAB53icbZC7SgNBFIbPxltcb1FLm8EgWIVdG7UQgzaWCbgmkCxhdnI2GTN7YWY2EEKewMZCxVZ8GHsb8W2cXApN/GHg4//PYc45QSq40o7zbeWWlldW1/Lr9sbm1vZOYXfvTiWZZOixRCSyHlCFgsfoaa4F1lOJNAoE1oLe9Tiv9VEqnsS3epCiH9FOzEPOqDZWtd8qFJ2SMxFZBHcGxcsP+yJ9/7IrrcJns52wLMJYM0GVarhOqv0hlZozgSO7mSlMKevRDjYMxjRC5Q8ng47IkXHaJEykebEmE/d3x5BGSg2iwFRGVHfVfDY2/8samQ7P/CGP00xjzKYfhZkgOiHjrUmbS2RaDAxQJrmZlbAulZRpcxvbHMGdX3kRvJPSecmtusXyFUyVhwM4hGNw4RTKcAMV8IABwgM8wbN1bz1aL9brtDRnzXr24Y+stx+uL5AM</latexit><latexit sha1_base64="TdjJo3kxwk8LQpnM5Iczv7fX2q0=">AAAB53icbZC7SgNBFIbPxltcb1FLm8EgWIVdG7UQgzaWCbgmkCxhdnI2GTN7YWY2EEKewMZCxVZ8GHsb8W2cXApN/GHg4//PYc45QSq40o7zbeWWlldW1/Lr9sbm1vZOYXfvTiWZZOixRCSyHlCFgsfoaa4F1lOJNAoE1oLe9Tiv9VEqnsS3epCiH9FOzEPOqDZWtd8qFJ2SMxFZBHcGxcsP+yJ9/7IrrcJns52wLMJYM0GVarhOqv0hlZozgSO7mSlMKevRDjYMxjRC5Q8ng47IkXHaJEykebEmE/d3x5BGSg2iwFRGVHfVfDY2/8samQ7P/CGP00xjzKYfhZkgOiHjrUmbS2RaDAxQJrmZlbAulZRpcxvbHMGdX3kRvJPSecmtusXyFUyVhwM4hGNw4RTKcAMV8IABwgM8wbN1bz1aL9brtDRnzXr24Y+stx+uL5AM</latexit><latexit sha1_base64="Az2YASq2BgEyQctY+b+jgUD43Zc=">AAAB53icbVBNT8JAEJ36ifiFevSykZh4Iq0X9Ub04hESKyTQkO0yhZXtttndkpCGX+DFgxqv/iVv/hsX6EHBl0zy8t5MZuaFqeDauO63s7a+sbm1Xdop7+7tHxxWjo4fdZIphj5LRKLaIdUouETfcCOwnSqkcSiwFY7uZn5rjErzRD6YSYpBTAeSR5xRY6XmuFepujV3DrJKvIJUoUCjV/nq9hOWxSgNE1TrjuemJsipMpwJnJa7mcaUshEdYMdSSWPUQT4/dErOrdInUaJsSUPm6u+JnMZaT+LQdsbUDPWyNxP/8zqZia6DnMs0MyjZYlGUCWISMvua9LlCZsTEEsoUt7cSNqSKMmOzKdsQvOWXV4l/WbupeU2vWr8t0ijBKZzBBXhwBXW4hwb4wADhGV7hzXlyXpx352PRuuYUMyfwB87nD1CpjMs=</latexit>

 Multiobjective Optimisation

v = U(s1, s2, . . . , sN ), si 2 Si, i = 1, 2, . . .
<latexit sha1_base64="AN8343kbwjfrpY4XWgO1z8Gnqg0="></latexit><latexit sha1_base64="aMlcw/EmeMGCj8NP8qByjPwnt5o="></latexit><latexit sha1_base64="aMlcw/EmeMGCj8NP8qByjPwnt5o="></latexit><latexit sha1_base64="y2eHIrEh1V2a6NtT1CqHFyWSrvA=">AAACH3icbVDNSgMxGMz6W+vfqkcvwSJUKGW3l6pQKHrxJBVdW+iWJZumbWg2WZJsoZQ+ihdfxYsHFfHWtzFtV9DWgcBkZj6Sb8KYUaUdZ2KtrK6tb2xmtrLbO7t7+/bB4aMSicTEw4IJ2QiRIoxy4mmqGWnEkqAoZKQe9q+nfn1ApKKCP+hhTFoR6nLaoRhpIwV2eQAr0MurwC2ooFTwWVtoZejtWcG/VAGFPuXwPqDmBmnFLfxEAjvnFJ0Z4DJxU5IDKWqB/eW3BU4iwjVmSKmm68S6NUJSU8zIOOsnisQI91GXNA3lKCKqNZotOIanRmnDjpDmcA1n6u+JEYqUGkahSUZI99SiNxX/85qJ7py3RpTHiSYczx/qJAxqAadtwTaVBGs2NARhSc1fIe4hibA2nWZNCe7iysvEKxUviu6dk6tepW1kwDE4AXnggjKoghtQAx7A4Am8gDfwbj1br9aH9TmPrljpzBH4A2vyDYjSn7c=</latexit>

v1
<latexit sha1_base64="gbu4phmiB6Mjit9RsvLlvVY+CUE=">AAAB6XicbVA9SwNBEJ2LXzF+RQUbm8UgWIU7G7UL2lgm6JlAcsS9zV6yZG/v2J0LhJCfYGOhYus/srPxt7j5KDTxwcDjvRlm5oWpFAZd98vJrayurW/kNwtb2zu7e8X9gweTZJpxnyUy0Y2QGi6F4j4KlLyRak7jUPJ62L+Z+PUB10Yk6h6HKQ9i2lUiEoyile4Gba9dLLlldwqyTLw5KVWOat+PAFBtFz9bnYRlMVfIJDWm6bkpBiOqUTDJx4VWZnhKWZ92edNSRWNugtH01DE5tUqHRIm2pZBM1d8TIxobM4xD2xlT7JlFbyL+5zUzjC6DkVBphlyx2aIokwQTMvmbdITmDOXQEsq0sLcS1qOaMrTpFGwI3uLLy8Q/L1+VvZoN4xpmyMMxnMAZeHABFbiFKvjAoAtP8AKvjnSenTfnfdaac+Yzh/AHzscPAe2PUw==</latexit><latexit sha1_base64="Aaij2eUGm0i438pKRv3k227piVU=">AAAB6XicbVC7SgNBFL0TXzG+ooKNzWAQrMKujdqF2Fgm6JpAsoTZyWwyZHZ2mZkNhCWfYGOhYmvtX/gFdjZ+i5NHoYkHLhzOuZd77wkSwbVxnC+UW1ldW9/Ibxa2tnd294r7B/c6ThVlHo1FrJoB0UxwyTzDjWDNRDESBYI1gsH1xG8MmdI8lndmlDA/Ij3JQ06JsdLtsON2iiWn7EyBl4k7J6XKUf2bv1c/ap3iZ7sb0zRi0lBBtG65TmL8jCjDqWDjQjvVLCF0QHqsZakkEdN+Nj11jE+t0sVhrGxJg6fq74mMRFqPosB2RsT09aI3Ef/zWqkJL/2MyyQ1TNLZojAV2MR48jfucsWoESNLCFXc3oppnyhCjU2nYENwF19eJt55+ars1m0YVZghD8dwAmfgwgVU4AZq4AGFHjzAEzwjgR7RC3qdtebQfOYQ/gC9/QBRcpEP</latexit><latexit sha1_base64="Aaij2eUGm0i438pKRv3k227piVU=">AAAB6XicbVC7SgNBFL0TXzG+ooKNzWAQrMKujdqF2Fgm6JpAsoTZyWwyZHZ2mZkNhCWfYGOhYmvtX/gFdjZ+i5NHoYkHLhzOuZd77wkSwbVxnC+UW1ldW9/Ibxa2tnd294r7B/c6ThVlHo1FrJoB0UxwyTzDjWDNRDESBYI1gsH1xG8MmdI8lndmlDA/Ij3JQ06JsdLtsON2iiWn7EyBl4k7J6XKUf2bv1c/ap3iZ7sb0zRi0lBBtG65TmL8jCjDqWDjQjvVLCF0QHqsZakkEdN+Nj11jE+t0sVhrGxJg6fq74mMRFqPosB2RsT09aI3Ef/zWqkJL/2MyyQ1TNLZojAV2MR48jfucsWoESNLCFXc3oppnyhCjU2nYENwF19eJt55+ars1m0YVZghD8dwAmfgwgVU4AZq4AGFHjzAEzwjgR7RC3qdtebQfOYQ/gC9/QBRcpEP</latexit><latexit sha1_base64="XkxuL+5TLW7l8Ite3gS1q/QlhD8=">AAAB6XicbVBNT8JAEJ3iF+IX6tHLRmLiibRe1BvRi0eMVkigIdtlChu222Z3S0IafoIXD2q8+o+8+W9coAcFXzLJy3szmZkXpoJr47rfTmltfWNzq7xd2dnd2z+oHh496SRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdzvzWGJXmiXw0kxSDmA4kjzijxkoP457Xq9bcujsHWSVeQWpQoNmrfnX7CctilIYJqnXHc1MT5FQZzgROK91MY0rZiA6wY6mkMeogn586JWdW6ZMoUbakIXP190ROY60ncWg7Y2qGetmbif95ncxEV0HOZZoZlGyxKMoEMQmZ/U36XCEzYmIJZYrbWwkbUkWZselUbAje8surxL+oX9e9e7fWuCnSKMMJnMI5eHAJDbiDJvjAYADP8ApvjnBenHfnY9FacoqZY/gD5/MHdSuNbg==</latexit>

v2
<latexit sha1_base64="P/VM8BTS6OhzZCOGc+fqV9H/1Aw=">AAAB6XicbVA9SwNBEJ2LXzF+RQUbm8UgWIW7NGoXtLFM0NNAcsS9zV6yZG/v2J0LhJCfYGOhYus/srPxt7j5KDTxwcDjvRlm5oWpFAZd98vJrayurW/kNwtb2zu7e8X9g3uTZJpxnyUy0Y2QGi6F4j4KlLyRak7jUPKHsH898R8GXBuRqDscpjyIaVeJSDCKVrodtCvtYsktu1OQZeLNSal6VP9+BIBau/jZ6iQsi7lCJqkxTc9NMRhRjYJJPi60MsNTyvq0y5uWKhpzE4ymp47JqVU6JEq0LYVkqv6eGNHYmGEc2s6YYs8sehPxP6+ZYXQRjIRKM+SKzRZFmSSYkMnfpCM0ZyiHllCmhb2VsB7VlKFNp2BD8BZfXiZ+pXxZ9uo2jCuYIQ/HcAJn4ME5VOEGauADgy48wQu8OtJ5dt6c91lrzpnPHMIfOB8/A3CPVA==</latexit><latexit sha1_base64="5IDaioFWQX+YgywhW2TGZwnjJws=">AAAB6XicbVC7SgNBFL0bXzG+ooKNzWAQrMJuGrULsbFM0DWBuITZyWwyZHZmmZkNhCWfYGOhYmvtX/gFdjZ+i5NHoYkHLhzOuZd77wkTzrRx3S8nt7K6tr6R3yxsbe/s7hX3D+60TBWhPpFcqlaINeVMUN8ww2krURTHIafNcHA18ZtDqjST4taMEhrEuCdYxAg2VroZdiqdYsktu1OgZeLNSal61Phm77WPeqf4ed+VJI2pMIRjrduem5ggw8owwum4cJ9qmmAywD3atlTgmOogm546RqdW6aJIKlvCoKn6eyLDsdajOLSdMTZ9vehNxP+8dmqiiyBjIkkNFWS2KEo5MhJN/kZdpigxfGQJJorZWxHpY4WJsekUbAje4svLxK+UL8tew4ZRgxnycAwncAYenEMVrqEOPhDowQM8wbPDnUfnxXmdteac+cwh/IHz9gNS9ZEQ</latexit><latexit sha1_base64="5IDaioFWQX+YgywhW2TGZwnjJws=">AAAB6XicbVC7SgNBFL0bXzG+ooKNzWAQrMJuGrULsbFM0DWBuITZyWwyZHZmmZkNhCWfYGOhYmvtX/gFdjZ+i5NHoYkHLhzOuZd77wkTzrRx3S8nt7K6tr6R3yxsbe/s7hX3D+60TBWhPpFcqlaINeVMUN8ww2krURTHIafNcHA18ZtDqjST4taMEhrEuCdYxAg2VroZdiqdYsktu1OgZeLNSal61Phm77WPeqf4ed+VJI2pMIRjrduem5ggw8owwum4cJ9qmmAywD3atlTgmOogm546RqdW6aJIKlvCoKn6eyLDsdajOLSdMTZ9vehNxP+8dmqiiyBjIkkNFWS2KEo5MhJN/kZdpigxfGQJJorZWxHpY4WJsekUbAje4svLxK+UL8tew4ZRgxnycAwncAYenEMVrqEOPhDowQM8wbPDnUfnxXmdteac+cwh/IHz9gNS9ZEQ</latexit><latexit sha1_base64="s6IN1rAT7PN8NnZT2K8WyEMUazs=">AAAB6XicbVBNT8JAEJ36ifiFevSykZh4Ii0X9Ub04hGjFRJoyHbZwobtttmdkpCGn+DFgxqv/iNv/hsX6EHBl0zy8t5MZuaFqRQGXffbWVvf2NzaLu2Ud/f2Dw4rR8dPJsk04z5LZKLbITVcCsV9FCh5O9WcxqHkrXB0O/NbY66NSNQjTlIexHSgRCQYRSs9jHv1XqXq1tw5yCrxClKFAs1e5avbT1gWc4VMUmM6nptikFONgkk+LXczw1PKRnTAO5YqGnMT5PNTp+TcKn0SJdqWQjJXf0/kNDZmEoe2M6Y4NMveTPzP62QYXQW5UGmGXLHFoiiTBBMy+5v0heYM5cQSyrSwtxI2pJoytOmUbQje8surxK/XrmvevVtt3BRplOAUzuACPLiEBtxBE3xgMIBneIU3RzovzrvzsWhdc4qZE/gD5/MHdq6Nbw==</latexit>

v3
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(Mechanism) Designing Tokens

✤ 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


✤ Incentive compatibility: Recipients gain tokens according to type (revelation 
principle, Shorish 2018);


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


✤ Outcome lies on the Pareto frontier for both recipients and creator.



Designing Tokens: A Delicate Balance

✤ Once the mechanism for a token sale is created, the 
token becomes a function of the mechanism.


✤ Regulation: defines the “rules of the game” for the 
mechanism, and hence the token, regardless of the 
self-applied label of the token.


✤ Current regulatory structure is unknown: but proactive 
monitoring by regulatory bodies will be replaced by:


✤ existing legal statute;


✤ new KYC/AML & anti-fraud legislation.

“ICOs are highly speculative investments. ICOs, 
depending on how they are structured, may fall 
outside of the regulated space, in which case 
investors do not benefit from the protection that 
comes with regulated investments. ICOs are also 
vulnerable to fraud or illicit activities, owing to 
their anonymity and their capacity to raise large 
amounts of money in a short timeframe.” 

- European Securities and Markets Authority   
13 Nov. 2017 



Future 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.



Future 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!*

http://shorishresearch.com 
http://linkedin.com/in/jshorish 
jamsheed@shorishresearch.com

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


