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Outline

Exchange tradable cryptocurrency instruments

Exchange mechanics and fees

Architecture of an ML-based systematic strategy

Machine learning choices

Fellowship process to develop systematic strategies



Cryptocurrency Flavors and MCaps



Available in ~30 Quote Currencies 





Modern Exchanges Being Built

Real-time order book (level 3)

Websocket Feed

Colocation (aws region)

REST end-points orders, account, fills

FIX 4.2 support

Reasonable rate limit (3 req. / sec)

Python / Ruby sample code



Fee Structures Encourage Market Making



Market Making Introduces Execution Risks

Limit orders are harder to time

When the prediction is right, execution is particularly challenging

Introduces more parameters that need to be optimized

Taker strategies are easier but may require leverage

Bitfinex (3.3x),  Kraken (5x)

Beware of clawbacks and exchange risks



Deployment Architecture
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Input Features

Price differences 

Lagged windows

Technical indicators

Order book pressure

ML-Based Strategy Considerations

Prediction Types

Point regression

Slope regression

Binary classification

Multi-class classification

Parameters

Algorithm params

Candle size

Buy / Sell threshold(s)

Stop loss

Order wait (attempts/time)

Order commit threshold

Max hold

Bet size

Allocation



Picking the Best Modeling Approach

Representation Evaluation Optimization

instances
   k-nearest neighbor
   support vector machine
hyperplanes
   naïve bayes
   logistic regression
decision trees
set of rules
   propositional rules
   logic programs
neural networks
graphical models
   bayesian networks
   conditional random fields

accuracy / error rate
precision and recall
squared error
likelihood
posterior probability
information gain
k-l divergence
cost/utility
margin

combinatorial optimization
   greedy search
   beam search
   branch-and-bound
continuous optimization
   unconstrained
      gradient descent
      conjugate gradient
      quasi-newton method
constrained
   linear programming
   quadratic programming
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Multi-class classification

Parameters

Algorithm params

Candle size

Buy / Sell threshold(s)

Stop loss

Order wait (attempts/time)

Order commit threshold

Max hold

Bet size

Allocation



Evaluating Model Fit

AUC R2



Input Features

Price differences 

Lagged windows

Technical indicators

Order book pressure

ML-Based Strategy Considerations

Prediction Types

Point regression

Slope regression

Binary classification

Multi-class classification

Parameters

Algorithm params

Candle size

Long/short threshold(s)

Stop loss

Order wait (attempts/time)

Order commit threshold

Max hold

Bet size

Allocation



Strategy Optimization

Dozens of parameters

Many difficult to simulate

Hours / days to optimize

Significantly more dynamic than prediction

Next set of machine learning challenges!



Temporal Strategies, Continuous Process

Real-world machine learning applications

Immersive 4 month program

Program almost exclusively hands-on practice

Agile software development methodology

Mentoring by experienced data scientists

1 mentor : 4 fellows ratio

Acceptance rate < 3%

Free to the fellows



Experienced Mentor Team



Fellows Doing Meaningful Data Science Work



arshak@startup.ml / conf.startup.ml 

May 12 @ Bloomberg West Coast Tech Hub


