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INTERACTIVE ANALYSIS
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ENVIRONMENT & OPPORTUNITY

e In 2022, the price of digital assets dropped significantly

e 2 options: (a) HODL and hope for the best or (b) exit your investment

e The problem: shortage of mature financial products for institutional investors and miners
Derivatives are financial instruments that provide insurance against adverse price moves
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ONE SOLUTION: ON-CHAIN DERIVATIVES

On-chain Financial Options for Digital Assets Academ |C pa per |ntr0d UC| ng 3 deSIgn for on-
. ’”‘f‘“j"“t Di;f' “’"fi_‘:"f_ " ‘f‘““jff‘j | chain derivatives with no counterparty risk or
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Abstract. In this paper, we introduce a framework to create financial options for digital
assets that use smart contracts to take custody over assets and settle transactions. We com-
mence our analvsis by defining the benefits that derivatives can bring to market participants
and deconstructing the range of financial products that are currently available, We argue
that both centralised and decentralised products are subject to economic frictions and risks
that cannot satisfy the needs of sophisticated investors or large tokenholders. To address
this challenge, we outline how smart contracts on Etherenm can be used to ereate call and

put aptions by following a set of economic and technical principles designed to minimise S m a rt CO n t ra Cts p rOVi d e effi C i e nt C u StOd y Of

frictions. We also evaluate the trade-offs between different oracle and arbitration systems
that allow financial data to be fed and disputes to be resolved. We hope that our work will

:i*:::l{:;i:w{* further research in relation to on-chain financial products within business and d I g I ta l a Ssets a n d fa St Sett l e m e nt Of p a yo u tS

Keywords: Financial Cryptography, Blockchain, Smart Contracts, Options, Derivatives

1 Introduction

A series of critical breakthroughs have been made in the field of distributed computing over the
past decade. In 2009, the Bitcoin network [1] pioneered the use of the blockchain data structure as
a means of maintaining data integrity in a distributed peer-to-peer network. This data structure
takes the form of an anditable ledger that records the network’s shared data into a series of o o o o o o
interlinking blocks. In the absence of a central record-keeper, the task of validating and updating Ad a ptl n g fl n a n CI a l e n gl n ee rl n g tec h n I q u eS to
the ledger entries is shared amongst the nodes in the network. The nodes propagate information,
store data and update the network’s ledger by applying transactions. Biteoin also implements . .
cryptographic technigues (such as digital signatures) and incentive systems to allow the nodes to th e n eW m ed I u m ’ re m OVI n g CO m p O n e n tS th at
detect and reject malicions alterations to the shared data,
The launch of the Etherewm network [2] in 2015 constitutes an important milestone in the ° ° °
development of distributed ledger tc{-.hnul[Jg;y (DLT). Ethereum is a g‘lunurnl purpose platform a re p ro b le m atl C (e N g. m a rgl n I n g)
that facilitates the process of ereating DLT-based applications, Ethereum also popularised the
concept of a “smart contract” to refer to deterministic programs with internal state. However, the
concept can be traced back to the work on Nick Szabo (e.g. [3/4]) in the 1990s, who defined a
smart contract as a “computerized transaction protocol that executes the terms of a contract”, To
date, the most promising use cases for smart contracts involve issuing and transferring financial
instruments (such as derivatives) in a fast and secure 111:11111(:1'[ In this way, the combination of
DLT and smart contracts is opening new avenues in the field of financial eryptography that are
ripe for academic and commercial exploration.
Within the realm of financial instruments, it is derivatives that we wish to explore in this paper. °
A derivative is a contract between two or more parties that derives its value frunIl a reference I(:nItit.}' M a t h e m a tl C a l g u a ra n te eS e n S u re th e re
(the underlying). In general, this underlying may be an asset (e.g. Apple stock), an index (e.g. S&P
S500) or an interest rate (e.g. LIBOR). As a result of this relationship, the price of a derivative is ° °
:Lﬂ'cz:tcd by fuctuations ’1[11 the price jf the underlying, Derivative {‘.Ulitl'il{‘.ts Izu'(: settled at a future IS a fa I r p ayo Ut u n d e r eve ry Sta te Of t h e
date by requiring the parties to fulfill any outstanding payment obligations. Erchange iraded
derivatives (ETDs) are traded on regulated exchanges under standardised terms that facilitate WO rld

3 . JRTET . A
Eskandari et al. [5] observe that papers on Ethereum and Solidity tutorials often use derivatives as a
paradigmatic use case.



FINANCIAL ENGINEERING

Eliminating Counterparty Risk

In contrast to conventional markets, a counterparty’s identity will not be known. This
prevents the assessment of that counterparty’s risk of default

Derivatives that rely on margining are problematic, as a counterparty may fail to meet a
margin call and walk away with no liabilities, leaving the other party with a shortfall

We solve this problem through full collaterisation. By requiring the option’s notional to
be escrowed, there is no need to rely on margining systems

Parties can transact pseudonymously and trade out of their positions without fear



FINANCIAL ENGINEERING

Eliminating Jump Risk

e Full collaterisation solves another challenge associated with volatile assets: if the price
of a digital asset jumps (or falls) rapidly, a party will be closed out of their trade

e Ourdesign ensures that (1) if an ETF is approved and the price moons; or (2) a
regulatory announcement is made and the price drops to 0, there will never be a

shortfall of payouts



TECHNICAL DESIGN

We have made the process of creating new
derivatives simple and intuitive
e The buyer and seller each make only one
transaction
e Payouts are automatically distributed on
expiry - no need to monitor

We have used contract factory model to create
child contracts
 No need to deploy new code on-chain
 The collateral is segregated in child
contracts to reduce the risk systemic risk

An oracle mutually agreed by the parties will
feed the price on expiry
e The price fed can be in any fiat currency (or
even another digital currency)
e An arbitration mechanism can be putin
place to resolve disputes (e.g. Augur model)

Commitment: no ICO or proprietary tokens
e Qur derivatives rely on physical delivery
and can escrow a variety of digital assets
e Thereis no need to hold fiat at any stage



CURRENT PLAYERS

Highlights

et q e Mints tradable European Option tokens representing users position.
— e Implements settlement logic for Option Tokens.
Opyn e Doesn’t implement market for options.

e Structured products offering - DeFi Options Vaults (DO Relies on other

Ribbon option minting protocols (Opyn)).
e Pools users tokens and mints and sells option tokens.
m e Auctions for tokens held very infrequently (once a week)
i) e High management fees (12.5% on Ribbon).
StakeDAO
e Uses AMM to create a European Options market.
‘ e Users pool tokens to provide liquidity
\ e AMM Algorithmically determined Implied Volatility.
Lyra * No constant and decentralised source for IV initialisation of new

expiries.



CALL OPTION

Call option for 10 ETH (notional) with 2.8 ETH premium, strike $250 and expiry in 6

months:
[
Seller
® transfers notional
> 10 ETH
. Buyer
Of‘wards .
pf‘e’b'
o 2ETH | < _ Iw
transfers premium
B ) I
* Price < $250 i Price > $250, e.g. $400
?Paf?gfer !
_ . Shos. ! _
L= explry 7 "Onay : 6.25 ETH C

® | 0o

10 ETH !
II E 3.75 ETH
- : TeMainde,

Net gains/losses i Net gains/losses

Alice = 2 ETH | Alice =2 - 3.75 = -1.75 ETH

Bob=-2 ETH i Bob=3.75—-2=1.75ETH




PUT OPTION

Put option for 10 ETH (notional) with 2.8 ETH premium, strike $110 and expiry in 6
months:

4 10 ETH +
2.8 ETH transfers notional

forwards premium < ®
t=0 - ﬂ o + premium w
”Dz:m‘ A
Y Wiry o O
e

2.2 ETH g

Price > $110, e.g. $400

i o
ﬂ Price < $110

10 ETH

¢ = expiry 2.75 ETH

7.25 ETH

==)e

Net gains/losses Net gains/losses

Alice=28-2.2+2.75=3.35ETH
Bob=-10+2.2-28+7.25=-3.35ETH

Alice=-2.2+2.8+10=10.6 ETH
Bob=-10-2.8+22=-10.6 ETH




FUTURES & DIGITAL OPTIONS

e We have created futures contracts by combining the logic of calls and puts
e We have also created digital options, where the payout is capped to a certain amount

e We can combine our existing derivatives to create tailored and exotic products that
satisfy the needs of market participants

e Miners, corporates, ICO treasuries and funds have an appetite for such financial
products and will provide us with a source of liquidity
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