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Presentation Notes
Haksun’s training is a mix of math, computer science and finance.
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The Role of Technology in
Quantitative Trading




Step 2 - Coding

» After modeling, we code up the quantitative trading
strategy for
backtesting (in-sample and out-sample),

computing the properties, e.g., expected P&L, max
drawdown, using simulation,

calibrating parameters,
analyzing sensitivity,
trading live.



Ideal

» A trader dreams of a trading idea.
» He can quickly code it up to produce a prototype.

» He feeds the prototype to a computer system to
automatically produce a report about:
backtesting (in-sample and out-sample)

computing the properties, e.g., expected P&L, max
drawdown, using simulation,

calibrating parameters,
analyzing sensitivity,
» When he is happy with the report, he can trade the
model live.



Building Blocks

Moving average crossover, Acar & Satchell 2002
Bull/bear market probabilities, Dai 2011
Cointegration

Pairs trading model calibration, Elliott 2005
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Mean reverting portfolio construction, d'’Aspremont
2008

Mean-variance portfolio optimization, Lai 2009
Cone optimization of portfolio
Factor models
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Many more......



Creating Strategy Like Building LEGO®©



Presenter
Presentation Notes
Using AlgoQuant, we do not code up a strategy from scratch. We create a strategy by putting together building blocks of simpler trading ideas or signals to assemble a more complex strategy or signal in a similar manner that children put together Legos pieces.

Numerical Method Inc. provides a collection of trading signals from renowned publications:
http://numericalmethod.com/quantitative-trading-strategies/


Reality
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Clean data
Align time stamps

Read Gigabytes of data

Retuers’ EURUSD, tick-by-tick, is 1G/day
Extract relevant information

PE, BM
Handle missing data
Incorporate events, news and announcements
Code up the quant. strategy
Code up the simulation

Bid-ask spread

Slippage

Execution assumptions

Wait a very long time for the simulation to
complete

Recalibrate parameters and simulate again

Wait a very long time for the simulation to
complete

Recalibrate parameters and simulate again

Wait a very long time for the simulation to
complete
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» Del

Del
Del
Del
Del
Del
Del
Del

bug
Dug again

bug more

bug even more
bug patiently
bug impatiently
bug frustratingly

bug furiously

» Give up
» Start to trade


Presenter
Presentation Notes
In reality, the research process for a quantitative trading strategy, from conceptual design to actual execution, is very time consuming, e.g., months. The backtesting step, in the broadest sense, takes the longest time. There are too many details that we can include in the backtesting code. To just name a few, data cleaning and preparation, mathematics algorithms, mock market simulation, execution and slippage assumptions, parameter calibration, sensitivity analysis, and worst of all, debugging.

In practice, most people will ignore many details and make unfortunate “approximation”. This is one major reason why real and paper P&L’s are different.



Research Tools — Very Primitive

» Excel

» MATLAB/ R/ other scripting languages...
» MetaTrader/ Trade Station

» RTS/ other automated trading systems...


Presenter
Presentation Notes
Most people are forced to make simplification because coding up all the details is not only time consuming but itself is a very challenging programming task. Most quants/traders do not have the mature programming skill to be effective in making as realistic as possible simulations.

Before AlgoQuant, there is no publicly available quantitative trading research platform that alleviates quants/traders from coding up those “infrastructural” components. Most of the existing tools are either lacking extensive built-in math libraries, or lacking modern programming language support, or lacking plug-and-play “trading toolboxes”.



R/ Scripting Languages Advantages

» Most people already know it.

There are more people who know Java/C#/C++/C than
Matlab, R, etc., combined.

» It has a huge collection of math functions for math
modeling and analysis.

%) Math libraries are also available in SuanShu (Java), NMath
(C#), Boost (C++), and Netlib (C).
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Presentation Notes
R is a shell and provides an easier-to-use language to wrap around, e.g. Netlib.
R’s procedural programming language makes it difficult to use, debug, and re-use.
Our unfortunate school curriculum does not put much emphasis on computer programming.


R Disadvantages
» TOO MANY!
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Some R Disadvantages

» Way too slow
Must interpret the code line-by-line
» Limited memory
How to read and process gigabytes of tick-by-tick data
Limited parallelization
Cannot calibrate/simulate a strategy in many scenarios in parallel
» Inconvenient editing
No usage, rename, auto import, auto-completion
» Primitive debugging tools
No conditional breakpoint, disable, thread switch and resume
» Obsolete C-like language
No interface, inheritance; how to define f(x)?

v
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Presentation Notes
Some of these limitations may apply to MATLAB and other math scripting tools as well.
Do a demo using AlgoQuant, point-by-point.


R’s Biggest Disadvantage

» You cannot be sure your code is right!
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Presenter
Presentation Notes
There is absolutely no testing and regression tool for R. There is nothing to ensure your code is correct other than some very tedious manual testing a few cases.




Presenter
Presentation Notes
Speaking from the AI perspective, quantitative trading strategy design is a search process. If you are very smart, e.g., Jim Simons, you search for a bigger space of strategies that are closer to the target. If you are not as smart, you search for a smaller space that is further away from the target. On a 1 vs. 1 duel, the smarter person has a bigger chance to win (make more money).

However, technology can change the game by enhancing productivity. Imagine there is a system that automates and runs in a parallel grid of 100s of CPUs for you all those tedious and mundane tasks, data cleaning, mock market, calibration, and mathematics. You can save 80% of coding time and can focus your attention to trading ideas and analysis. Jim, using MATLAB, may find a successful trading strategy (the “target”) in 3 months. You, equipped with the proper technology, may find 3 strategies in a month!

The success of a hedge fund shall no longer rely on hiring genius.



Research Tools As Weapon in Trading Warfare

bare hand star trader R/MATLAB

AlgoQuant
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Weapon has always been a major decisive factor in all battles. On many occasions armies have achieved victories largely owing to the employment of more advanced weapons than those of their opponents. An extreme example was in the Battle of Omdurman, in which a large army of Sudanese Mahdists armed in a traditional manner were destroyed by an Anglo-Egyptian force equipped with Maxim guns. Atomic bomb closed the finale of WW2.

Similarly, in the battles of quantitative trading, teams that have a superior technology that can do backtesting and data analysis in a more efficient and effective manner must have a significant advantage over those teams that do not. Simply put, those who can test out 30 strategies in 1 day must win over those who can test out only 1 strategy in 30 days.



A Good Trading Research Toolbox (1)

» Allow easy strategy coding

» Allow plug-and-play multiple strategies
» Simulate using historical data

» Simulate using fake, artificial data

» Allow controlled experiments

e.g., bid/ask, execution assumptions, news
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A Good Trading Research Toolbox (2)

» Generate standard and user customized statistics
» Have information other than prices

€.g., Macro data, news and announcements
» Auto parameter calibration
» Sensitivity analysis
» Quick
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Free the Trader!

debugging

* www.ClipartOf.com/4676

data extracting

@ Dennis Cox

waiting
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Presentation Notes
We want the trader to focus on what they are supposedly best at – generating profitable trading ideas, NOT struggling with coding/debugging.


I Basic Math Programming in Java




Downloads

» JDK
» http://docs.oracle.com/javase/tutorial/

» NetBeans
» AlgoQuant

» http://www.numericalmethod.com/trac/numericalmethod
/wiki/AlgoQuant



http://docs.oracle.com/javase/tutorial/
http://www.numericalmethod.com/trac/numericalmethod/wiki/AlgoQuant
http://www.numericalmethod.com/trac/numericalmethod/wiki/AlgoQuant

Procedural Programming

» The program is a series of computational steps to be
carried out.

» The order of execution is linear from the first
statement to the second and so forth

with occasional loops and branches.
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Debugging and Testin

» F8/F7
» JUnit
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Object-Oriented Programming

» Represent “Concepts” as “Objects”.

» Objects have
data fields,
methods to handle the data fields.

» Inheritance: a hierarchical relationships among
objects.

MovingStatistic

I MovingWindow

MovingAverage MovingVolatility
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Strategy Programming




Backtesting in AlgoQuant

1. Define a data source, e.g., the asset that you want to
trade.

> Construct an instance of the strategy to be
backtested.

3. Create an order book.
4. Run the simulation.
5. Analysis the performance statistics.
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Event-Driven Programming

» An object reacts to the events that it listens to.
E.g., prices but not volumes.

» A trading strategy code is a set of event handlers that
update the internal states,
send orders to the (mock) market

It Ly n f function myEvent() {
T 1

I i) }
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http://www.numericalmethod.com/trac/numericalmethod/wiki/AlgoQuant/Tutorial/Strategy


Strategy Programming
» GMA(2,1)
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Backtesting

» Historical data
» Bootstrapped data
» Simulated data
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