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This paper presents an approach for investing into blockchain also known as cryptocurrency. Blockchain

is a digital ledger of economic transactions that can be used to record not just �nancial transactions, but

any object with an intrinsic value. [14]. In its simplest form, a Blockchain is a series of immutable data

records with timestamps,which are managed by a cluster of machines that do not belong to any single

entity.

Each of these data blocks is protected by cryptographic principle and bound to each other in a chain.

Cryptocurrencies like Bitcoin are made on a peer-to peer network structure. Each peer has a complete

history of all transactions, thus recording the balance of each account. For example, a transaction is a �le

that says �A pays X Bitcoins to B� that is signed by A using its private key.

This is basic public-key cryptography, but also the building block on which cryptocurrencies are based.

After being signed, the transaction is broadcast on the network. When a peer discovers a new transaction,

it checks to make sure that the signature is valid .If the veri�cation is valid then the block is added to the

chain; all other blocks added after it will �con�rm� that transaction.
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1 Background

Cryptocurrency is a decentralised medium of exchange

which uses cryptographic functions to conduct �nancial

transactions[7]. Cryptocurrencies leverage the Blockchain

technology to gain decentralisation, transparency, and im-

mutability [12]. In the above, we have discussed how

Blockchain technology is implemented for cryptocurren-

cies.

In general, the security of cryptocurrencies is built on

cryptography, neither by people nor on trust [13]. For ex-

ample, Bitcoin uses a method called �Elliptic Curve Cryp-

tography� to ensure that transactions involving Bitcoin are

secure [17]. Elliptic curve cryptography is a type of public

key cryptography that relies on mathematics to ensure the

security of transactions. When someone attempts to cir-

cumvent the aforesaid encryption scheme by brute force,

it takes them one-tenth the age of the universe to �nd

a value match when trying 250 billion possibilities every

second[8]. Regarding its use as a currency, cryptocurrency

has the same properties as money. It has a controlled

supply. Most cryptocurrencies limit the supply of tokens.

E.g. for Bitcoin, the supply will decrease over time and

will reach its �nal quantity sometime around 2,140. All

cryptocurrencies control the supply of tokens through a

timetable encoded in the Blockchain.

One of the most important features of cryptocurrencies

is the exclusion of �nancial institution intermediaries [3].

The absence of a �middleman� lowers transaction costs for

traders. For comparison, if a bank's database is hacked or

damaged, the bank will rely entirely on its backup to re-

cover any information that is lost or compromised. With

cryptocurrencies, even if part of the network is compro-

mised, the rest will continue to be able to verify transac-

tions correctly. Cryptocurrencies also have the important

feature of not being controlled by any central authority[4]:

Figure 1: Permissioned vs Permissionless Distributed
Technology

In Figure 2, we categorise distributed ledger platforms

into two types: �permissionless� and �permissioned.� Per-

missionless blockchains are public and open for anyone to

read, write transactions to and participate in the consen-

sus process. Key bene�ts of permissionless blockchains in-

clude: complete disintermediation, as entry costs for new

participants are minimal, and that no participant has ex-

clusive control over the blockchain network. However, per-

missionless blockchains provide limited data privacy. This

is a serious problem for most �nancial services applica-

tions. Permissionless, public shared ledgers are protocols

associated with Bitcoin, Litecoin and Ethereum.

Cryptocurrency Trading

The volatility of cryptocurrencies are often likely to attract

speculative interest and investors. The rapid �uctuations

of intraday prices can provide traders with great money-

earning opportunities, but it also includes more risk.

The cryptocurrency market is available 24 hours a day,

7 days a week because it is a decentralised market. Unlike

buying and selling stocks and commodities, the cryptocur-

rency market is not traded physically from a single loca-

tion. Cryptocurrency transactions can take place between

individuals, in di�erent venues across the world.

Near Anonymity. Buying goods and services using cryp-

tocurrencies is done online and does not require to make

one's own identity public. With increasing concerns over

identity theft and privacy, cryptocurrencies can thus pro-

vide users with some advantages regarding privacy. Di�er-

ent exchanges have speci�c Know-Your-Customer (KYC)

measures used to identify users or customers. The KYC

undertook in the exchanges allows �nancial institutions

to reduce the �nancial risk while maximising the wallet

owner's anonymity.

Peer-to-peer transactions. One of the biggest bene�ts

of cryptocurrencies is that they do not involve �nancial

institution intermediaries. As mentioned above, this can

reduce transaction costs. Moreover, this feature might ap-

peal to users who distrust traditional systems.

Over-the-counter (OTC) cryptocurrency markets of-

fer, in this context, peer-to-peer transactions on the

Blockchain. Programmable �smart� capabilities. Some

cryptocurrencies can bring other bene�ts to holders, in-

cluding limited ownership and voting rights. Cryptocur-

rencies may also include a partial ownership interest in

physical assets such as artwork or real estate.

2 Cryptocurrency Trading Strategies

Cryptocurrency trading strategies are the main focus of

3Sigma Capital. There are many trading strategies, which

can be broadly divided into two main categories: technical
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and fundamental.

They are similar in the sense that they both rely on

quanti�able information that can be backtested against

historical data to verify their performance. In recent years,

a third kind of trading strategy, which we call quantitative,

has received increasing attention. Such a trading strategy

is similar to a technical trading strategy because it uses

trading activity information on the exchange to make buy-

ing or selling decisions. Quantitative traders build trading

strategies with quantitative data, which is mainly derived

from price, volume, technical indicators or ratios to take

advantage of ine�ciencies in the market and are executed

automatically by trading software.

The Cryptocurrency market is di�erent from traditional

markets as there are more arbitrage opportunities, higher

�uctuation and transparency. Due to these characteris-

tics, most traders and analysts prefer using quantitative

trading strategies in cryptocurrency markets.

Cryptocurrency trading can be broken down into.

� Systematic trading: This a way to de�ne trading

goals, risk controls and rules.

� Emergent Trading Technologies : based on econo-

metrics and machine learning technologies.

Econometric methods apply a combination of statisti-

cal and economic theories to estimate economic variables

and predict their values [15]. Statistical models use math-

ematical equations to encode information extracted from

the data [9]. In some cases, statistical modeling techniques

can quickly provide su�ciently accurate models [2]. Other

methods might be used, such as sentiment-based predic-

tion and long-and-short-term volatility classi�cation based

prediction[6]. The prediction of volatility can be used

to judge the price �uctuation of cryptocurrencies, which

is also valuable for the pricing of cryptocurrency-related

derivatives citeref:13. When studying cryptocurrency

trading using econometrics, researchers apply statistical

models on time-series data like generalised autoregres-

sive conditional heteroskedasticity(GARCH) and BEKK

(named after Baba, Engle, Kraft and Kroner, 1995[10])

models to evaluate the �uctuation of cryptocurrencies[5].

A linear statistical model is a method to evaluate the lin-

ear relationship between prices and an explanatory vari-

able [16]. When there exists more than one explanatory

variable, we can model the linear relationship between ex-

planatory (independent) and response (dependent) vari-

ables with multiple linear models. The common linear

statistical model used in the time-series analysis is the au-

toregressive moving average (ARMA) model[1].

Machine learning is an e�cient tool for developing cryp-

tocurrency trading strategies[11] because it can infer data

relationships that are often not directly observable by hu-

mans. From the most basic perspective, Machine Learn-

ing relies on the de�nition of two main components: in-

put features and objective function. The de�nition of In-

put Features (data sources) is where knowledge fundamen-

tal and technical analysis comes into play. The objective

function de�nes the �tness criteria one uses to judge if

the Machine Learning model has learnt the task at hand.

Typical predictive models try to anticipate numeric (e.g.,

price) or categorical (e.g., trend) unseen outcomes. The

machine learning model is trained by using historic input

data (sometimes called in-sample) to generalise patterns

therein to unseen (out-ofsample) data to (approximately)

achieve the goal de�ned by the objective function. Clearly,

in the case of trading, the goal is to infer trading signals

from market indicators which help to anticipate asset fu-

ture returns.

Portfolio theory advocates diversi�cation of investments

to maximize returns for a given level of risk by allocating

assets strategically. Market Condition Research Market

condition research appears especially important for cryp-

tocurrencies. A �nancial bubble is a signi�cant increase in

the price of an asset without changes in its intrinsic value

[48]. Many experts pinpoint a cryptocurrency bubble in

2017 when the prices of cryptocurrencies grew by 900 . In

2018, Bitcoin faced a collapse in its value. This signi�-

cant �uctuation inspired researchers to study bubbles and

extreme conditions in cryptocurrency trading.

3Sigma Capital Methodology

Our methodology encompasses the following core pillars

which form our framework.

1. Do we have the the ability to deliver alpha be-

yond what an be explained by a combination of well

known risk premia?

2. How do we think of risk and what lessons are taken

from the past.

3. Are we aware of the macroeconomic environment

and the market environment.

Our core philosophy around the way we decide to invest

is based on how we assimilate and analyze data. We are

able to pull data from di�erent mediums in order to gain

insight into deeper trends and how this maybe changing r

impacting the current outlook which may necessitate ad-

justments to our strategies. An example of this is pulling

data both from centralized exchanges, on-chain data (Eg

Ethereum transactions for ERC20 tokens) and sentiment

data from Reddit & Twitter. For our portfolios we take

a top-down approach and assess projects based on their

fundamentals, the solution o�ering and �t as well as the

3



competency of team and expertise. Our trading strategies

are automated and run on dedicated servers which allows

for continuous monitoring and risk mitigation.

Risk Management

Our company strategy follows an overall philosophy of con-

vexity to pro�t from fat-tail risk, wherein three-standard-

deviation 3σ events are more likely than typical Gaussian-

statistics would account for. Therefore, we design algo-

rithms and strategies that pro�t from seemingly outlier

events, where the losses are small due to appropriate hedg-

ing using leveraged futures, and trades that perform well

exhibit parabolic pay-o�s. This is a particularly astute

overarching strategy in the current cryptocurrency mar-

ket.

Our trend-following algorithms use statistical arbitrage

to pro�t from mean-reversion techniques, which are di-

versi�ed over all cryptocurrency assets and asset classes.

These strategies bene�t from volatility, exit before signif-

icant market changes, and switch-o� when volatility and

risk exceed a certain threshold. This group of strategies is

tranched in terms of risk, and are live-tested for extended

periods before deployment.

3Sigma's robust rebalancing algorithms use automatic

rebalancing portfolios with stress tested risk management

techniques in a weighted-risk-contribution index to pro�t

from volatility with negatively or neutrally correlated as-

sets. This technique makes pro�t more robust, and reli-

able, while sacri�cing exposure to higher risk assets. These

algorithms are designed to suit investors with a lower

apetite for risk than is the norm for cryptocurrencies.

These algorithms are developed in collaboration with the

Centre for Cryptocurrency Research and Engineering at

Imperial College London.

3 Sentiment Analysis

Natural Language Processing (NLP) is a �eld at the in-

tersection of computer science, arti�cial intelligence, and

linguistics. The goal is for computers to process or �under-

stand� natural language in order to perform various human

like tasks like language translation or answering questions.

With the rise of voice interfaces and chatbots, NLP is one

of the most important technologies of the 4th Industrial

Revolution and become a popular area of AI. There's a

fast-growing collection of useful applications derived from

the NLP �eld. They range from simple to complex. Below

are a few of them:

� Search, spell checking, keyword search, �nding syn-

onyms, complex questions answering

� Extracting information from websites such as: prod-

ucts, price, dates, locations, people or names

� Machine translation (i.e. Google translate), speech

recognition, personal assistants (think about Ama-

zon Alexa, Apple Siri, Facebook M, Google Assistant

or Microsoft Cortana)

� Chat bots/dialog agents for customer support, con-

trolling devices, ordering goods

� Matching online advertisements, sentiment analysis

for marketing or �nance/trading

� Identifying �nancials risks or fraud

Figure 2: Word cloud based on sentiment

4 Data Collection Mining

Data is critical to any task for machine learning, data col-

lection mining is the process of collecting data for analysis

and uncovering useful information within it . The main

sources of training data in our application are :

� Training data are collected from centralised ex-

changes , on-chain data as well as other application

programming interfaces.

� Training data are generated by number of algorithms

that simulate actual conditions, these algorithms

are back-tested for performance and then forward

tested.

� Training data are collected for respective time inter-

vals required for automated tarding.

∗ ∗ ∗
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