
Cryptocurrency	Trading

Vyacheslav Arbuzov,	PhD

ü Data Scientist, Olympia Capital, Moscow, Russia
ü Assistant professor, Department of Economics, Perm State 

University, Perm, Russia
ü Chief Scientist, Criptoeconomics & Blockchain Systems Lab, 

Perm State University, Perm, Russia

email: arbuzov1989@gmail.com
skype: vyacheslav.arbuzov

Perm Summer School 2018
Aug 2, Perm, Russia



3-2

Financial	data

- Daily	data

- Tick	by	tick	data

- Order	book	data

- Agent	resolved	data
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- Usually	these	data	contains	opening,	closing,	high,	low	price	in	
the	day	together	with	the	daily	volume

- Standard	time	series	methods	to	investigate	these	data



Order	book	and	Tradelog data



Fundamental	vs	Technical	analysis



Line	Charts	and	Scale

Dow	Jones	Industrial	Average	
on	a	Linear	Scale,	1928–2010	
(in	U.S.	dollars)

Dow	Jones	Industrial	Average	
on	a	Logarithmic	Scale,	1928–
2010	(in	U.S.	dollars)



Candlestick	Charts

Construction	of	a	
Candlestick	Chart

Candlestick	Chart:	Companhia	Vale	do	Rio	
Doce,	1	January– 15	June	2009	(prices	in	
U.S.	dollars)



The	Logic	of	Technical	Analysis

Supply	and	
demand	
determine	
prices

Changes	in	
supply	and	
demand	
cause	
changes	in	
prices

Prices	can	be	
projected	
with	charts	
and	other	
technical	tools



Assumptions	of	Technical	Analysis

• Human	behavior	is	often	erratic	and	driven	by	
emotion.

• Market	trends	and	patterns	reflect	irrational	human	
behavior.

• Trends	and	patterns	repeat	themselves	and	are	thus	
predictable.



Price	and	Volume

Price	Is	
Trending	Higher	

or	Lower

Volume	Is	
Increasing

Confirmation:	
Trend	Will	
Continue

Volume	Is	
Decreasing

Divergence:	
Trend	Will	End



Trend	Analysis

Uptrend

Higher	Highs,	
Higher	Lows

Demand	Exceeds	
Supply

Downtrend

Lower	Highs,	
Lower	Lows

Supply	Exceeds	
Demand



Support	and	Resistance

• A	low	price	range	in	which	buying	activity	is	
sufficient	to	stop	a	decline	in	priceSupport

• A	high	price	range	in	which	selling	activity	is	
sufficient	to	stop	a	rise	in	priceResistance

• Once	a	resistance	(support)	level	is	breached,	
it	becomes	a	support	(resistance)	levelChange	in	Polarity

Support

Resistance	Becomes	Support	

Resistance/Support

Price



Chart	Patterns

Chart	Patterns

Reversal	
Patterns

Head	and	
Shoulders	or	

Inverse	Head	and	
Shoulders

Double	Tops	or	
Bottoms

Triple	Tops	or	
Bottoms

Continuation	
Patterns

Triangles

Rectangles

Flags	and	
Pennants



Head	and	Shoulders



Double	Tops	and	Bottoms



Triple	Tops	and	Bottoms



Triangles

Ascending	Triangle	Pattern Descending	Triangle	Pattern



Rectangles



Flags	and	Pennants



Technical	Indicators

Price-Based	
Indicators

Momentum	
Oscillators

Sentiment	
Indicators

Flow-of-
Funds	

Indicators



Price-Based	Indicator:	Moving	
Average



Price-Based	Indicator:	Bollinger	
Band



Momentum	Oscillator:	Relative	
Strength	Index
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Sentiment	Indicator:	Calculated	
Statistical	Indices

Put/Call	
Ratio
• Normally	
below	1.0

• Considered	a	
contrary	
indicator

CBOE	
Volatility	
Index
• Based	on	
options	on	
stocks	in	the	
S&P	500

• Used	with	
trend,	
pattern,	or	
oscillator	
tools

Margin	Debt
• Rising	margin	
debt	
believed	to	
be	a	signal	of	
aggressive	
buying

• Considered	a	
contrary	
indicator

Short	
Interest	
Ratio
• Short	
interest	÷
Average	daily	
trading	
volume

• Considered	a	
contrary	
indicator



Flow-of-Funds	Indicators

• Ability	to	buy	stock	on	margin	may	
increase	demand

• Declining	margin	balances	may	result	in	
forced	selling

Margin	Loans

• Considered	a	contrary	indicator:	High	
cash	balances	represent	buying	power

• Some	analysts	take	into	account	the	
level	of	interest	rates

Mutual	Fund	Cash	
Positions

• Considered	a	contrary	indicator:	High	
issuance	and	offerings	are	considered	
signs	of	a	market	top

New	Equity	
Issuance	and	
Secondary	
Offerings



Cycles
Kondratieff	
Wave	(K-
wave)
• Western	
economies	
have	a	54-year	
cycle

• Originally	tied	
to	economic	
cycles	and	
commodity	
prices	

18-Year	Cycle
• 3	× 18 years = 

54 years
• Most	often	
mentioned	in	
connection	
with	real	
estate	prices

Decennial	
Pattern
• Pattern	of	
market	
returns	
broken	down	
based	on	the	
last	digit	of	a	
year

• Years	ending	
in	5	have	the	
best	returns

Presidential	
Cycle
• Returns	
broken	down	
by	year	of	U.S.	
President’s	
term	in	office	

• Third	year	
(year	prior	to	
next	election)	
has	best	
historical	
performance



Elliott	Wave	Theory
Grand	Supercycle

Supercycle

Cycle

Primary

Intermediate

Minor

Minute

Minuette

Subminuette

Follow	
patterns	that	
are	ratios	of

Fibonacci	
Sequence:	
0,	1,	1,	2,	3,	
5,	8,	13,	21…



Impulse	Waves	and	Corrective	
Waves



Intermarket	Analysis

Inflection	points	in	
one	market

May	be	a	warning	
sign	of	a	change	in	
trend	in	another	

market Relative	Strength	of	10-Year	T-Bonds	vs.	S&P	500,	
September	2008–July	2009	



A	Typical	Path	to	First	
Failure	

(and	2nd,	3rd,	4th,	5th,	
6th,	...)	



Diversification basically 
means "don't put all your 
eggs in one basket."

Passive	investing





Diversification is not about investing only in crypto…



• Stocks
• Bonds
• Cash and cash equivalents
• Commodities
• Commercial real estate
• Collectibles such as art,	coins
• Insurance products
• Derivatives
• Foreign currency
• Venture capital
• Private equity
• Distressed securities
• Crypto
• Yourself

Trading	universe



Factor	investing



Passive	investing





Factors	for	crypto?



С	самого	начала	у	меня	была	какая-то	
тактика	и	я	ее	придерживался..

Discretionary and Systematic



Performance Characteristics for Discretionary and Systematic Groups of
Active Institutional Equity Managers in the eVestment Database,
April 2007 to March 2017





• Strategic	asset	allocation
• Dynamic	asset	allocation
• Tactical	asset	allocation
• Core-satellite	asset	allocation

Asset allocation



Systematic (quantitative)
trading



What	people	think	I	do	when	they	
learn	that	I	do	quantitative	trading...	



And	the	reality...	



Data
coinmarketcap.com
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Connection to exchanges 

ccxt

ccxt

rusquant



Alternative data

Sentiment	data

Sentiment	data

Sentiment	data

Sentiment	data

Блокчейн
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Which	is	better?	



1

2

Which	is	better?	



Sharpe ratio



S=0.21

2

Which	is	better?	

S=0.23
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Which	is	better?	

S=2.01

S=2.1



Trade	the	top	performing	backtests...	



Overfiting
Overfitting occurs when a model describes noise (randomness) in the data set 
rather than the underlying statistical relationship



It’s	kind	of	like...	



Survivorship	Bias



Look-ahead	bias

specific example of look-ahead bias in which the strategy is 
allowed to peek a little bit into the future. 



A stateful strategy is one whose
holdings over time depend on
which day in history it was started.	

Trusting stateful
strategy luck



Time	Period	Specific	Bias

We focus our study by examining a very 
limited time period of history: from roughly 
2010 to 2018. This period may be very unique 
and characterized by specific events 



We build upon findings from an earlier 
empirical study

Prior	Empirical	Study	Bias	

Harry Markowitz



Omitted-variable bias occurs when a model is 
created which leaves out one or more important 
causal variables. 

The bias is created when the model incorrectly 
compensates for the missing variable by over or 
underestimating the effect of one of the other 
variables.

MISSING	VARIABLE	BIAS



Ignoring	market	impact	and	costs

The very act of trading affects price. Historical pricing data does not include your trades and 
is therefore not an accurate representation of the price you would get if you were trading.



The	technologists problem

We revert to what we know, so we build 
infrastructure instead of strategies. 



What	We	All	Want	



Virtu Financial













Thank	you	for	your	
attention!


