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Mike Barna, CTA 

 
Å Founder and President, Trading System Lab 

Å BS Mathematics, Arizona State University 

Å MS Astronautical and Aeronautical Engineering, Stanford University 

Å SVP Regency Stocks and Commodities Fund, LP,LLC (QEP Hedge Fund) 

Å R-MESA*, BIGBLUE*, MESA BONDS, MESA NOTES 

Å Open Platform Developer: TradeStation and others 

Å 30+ years trading experience, 30+ years programming, 20+ years trading 
system design, 7 years money management experience 

Å Former Defense Industry Rocket-Ramjet and Guidance Systems Engineer 

Å Star Wars Research and Development Management Engineer 

Å 2 CFTC Commodity Licenses, 10 FAA pilot certificates, Calif. Real Estate 
License 

 

*Multiple awards received 
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WHO IS TSL? 

ÅTrading System Lab-US Based trading research and 

development company with a small team of international 

and domestic programmers, third party developers and 

testers. Founded by former Hedge Fund Manager. 

 

ÅRegister Machine Learning, Inc.-US Based company 

with a team of international and domestic machine 

learning scientists, IP attorneys, statisticians and 

programmers. Involved in government contracts. 
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NEW WORLD = NEW PROFITS* 

Å Machines are primary on Wall Street 

Å Machine designed strategies are outperforming human designs* 

Å The Public realizes trading is critical 

Å Public Strategy trading at Low Frequencies began 10 years ago 

Å Public High Frequency Trading will gain popularity 

Å HF Machine Trading is the most profitable category on Wall Street but done 

by only a few firms 

Å Emerging countries are an untapped resource 

Å Customers demand more analysis capabilities in finance and trading 

 

 

*Now, average investors control powerful machine designed trading algorithms 
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SIZE OF THE WORLDS 

MARKETS 
ÅEquities: $36.6T as of October 2008 

ÅDerivatives: $791T (11x the entire world economy) 

ÅIn 2009, High Frequency Algorithmic trading accounts for 

73% of all US equity trading volume, but is conducted by 

only 2% of the firms 

ÅThe High Frequency Hedge Fund category is now the 

most profitable on Wall Street 

ÅEmerging Markets are growing 
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WORLD STOCK MARKETS 
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SYSTEMATIC VERSES DISCRETIONARY 

VAMI 
1987-2009 

Source: BarclayHedge 

155 programs, $15B 448 programs, $149B 



ARE WE COMFORTABLE 

WITH MACHINES YET? 

ÅComputers land airliners when pilots are 

not allowed to land them (Cat III) 

ÅControl/Monitor Life Support in critical and 

non critical situations 

ÅEngineering, Pharmacology, Research 

ÅNational Defense 



SO WHY ARE WE STILL MANUALLY 

DESIGNING TRADING SYSTEMS? 

ÅSoftware crisis-s/w costs are >10 times hardware costs 

Å99% of CPU cycles are not used 

ÅLack of Industry Focus 

ÅPast AI in Finance Failures 

ÅLack of confidence or understanding: fear? 

ÅNote: Very few Futures Truth Trading Systems using AI 

 
http://www.tradingsystemlab.com/files/CISC%20Architectures.pdf 

 

http://www.tradingsystemlab.com/files/CISC Architectures.pdf


TSL Clients and Markets 

ÅMajor Wall Street Investment bank >$100M 

ÅSmall and mid size funds $10-$100M 

ÅIndividual traders 

ÅNumerous International Traders 
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WHAT DID IT TAKE TO CREATE 

TSL? 

ÅThe work by two companies over many years 

ÅMultiple U.S. patents 

ÅApprox. One million lines of code 

ÅWorld class scientists and programmers 

ÅA lot of $ 

ÅMany obstacles along the way 
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WHAT IS TSL? 

TSL is a stochastic, evolutionary, multi-run, 

Trading Strategy Automatic Design engine 

employing a Register Based Automatic Induction 

of Machine Code with Genetic Programming 

algorithm. 

 

An ñExplosion of Ideas and Mathematicsò 
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WHAT IS TSL? 

Å TSL is a platform for the automatic design of Trading Strategies  

Å Linear Automatic Induction of Machine Code with Genetic 

Programming (LAIMGP) (algorithms are nonlinear) 

Å Trading Strategies are designed for you-NO PROGRAMMING! 

Å Code is written for you in different languages 

Å Strategies are tested OOS during design 

Å TSL is fast, very fast-canôt do this work with normal software 

Å Patented and Trademarked 

Å Single Market Systems and Daytrading 

Å Pairs 

Å Portfolios 

Å Options 
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WHY DO FIRMS OR TRADERS 

BUY TSL? 
ÅThey cannot build this in-house 

ÅOffers immediate alpha generating potential 

ÅAccelerates implementation time 

ÅEnhances research capabilities 

ÅImproves their marketability 
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HOW GOOD ARE THE MACHINE 

DESIGNED STRATEGIES? 

In 2007, TSL submitted several early ñMachine 

Designedò Strategies to Futures Truth after running 

TSL for about 10 minutes per system. These 

strategies were held for over 18 months, then tested, 

compared and ranked against hundreds of 

submissions from worldwide ñhumanò strategy 

designers. These systems have not been touched 

since and reporting on these ñMachine Designedò 

Strategies continues. 

The results?  
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HOW GOOD ARE TSL MACHINE 

DESIGNED STRATEGIES?ò 
This is the first time that a ñMachineò out-designed a human 

Is there any other algorithm that can make this claim? 
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TSL TOP S&P SYSTEMS 

DESIGNED AND FROZEN IN 2007 
During the worst stock market environment of our lifetimes 
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HOW GOOD ARE TSL MACHINE 

DESIGNED STRATEGIES?ò 
This is the first time that a ñMachineò out-designed a human 

Is there any other algorithm that can make this claim? 
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TSL TOP S&P SYSTEMS 

DESIGNED AND FROZEN IN 2007 
During the worst stock market environment of our lifetimes 

January 2012 FT Report 
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DISTRIBUTION ANALYSIS 

WILCOXON TEST 
Mann-Whitney 
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59,055 systems. Serial duplicates eliminated: 

22,465 systems 

SPY Long Only.  

Distribution assumed Non-Gaussian. 

WW Daniel, Applied Nonparametric Statistics 

 

http://www.amazon.com/exec/obidos/ASIN/0534919766/GraphpadSoftwareA/


RMLôS DISCIPULUS OUTPERFORMED EXISTING PUBLISHED 

RESULTS 

UXO Discrimination Tests 

Discipulus 



TOP COMPLAINTS OF 

TRADING STRATEGY USERS 

ÅñI want systems but I canôt write codeò 

ÅñEasy Language is not easyò 

ÅñI need someone to write a strategyò 

ÅñI wish strategies were more availableò 

ÅñI canôt HFT with these high commissionsò 
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HOW DO WE REDUCE THESE 

COMPLAINTS? 

ÅProvide ñPROVENò Strategy auto-design 

tools 

ÅProvide for HFT 

ÅProvide lower commissions 

ÅProvide for International trading 

ÅDonôt use 30 year old technology that is 

not third party ranked 
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HOW DO WE REDUCE THESE 

COMPLAINTS? 

ÅWork hard on robustness 

ÅFocus on customer support and training 

ÅAppeal to the non programmer 

ÅAppeal to the advanced technician 

3/26/2012 



TSL GP MARKET 

COMPARISON 
TSL has no serious competition 

       *Speed may be proportional to inputs 

      **Million Input-System-Bars per Second, HT TSL 

TSL-LAIMGP OTHER (GA/GP) 

SPEED 900 MISBS** Way Slower 

# Inputs* 56 5-? 

# Functions 34 5-10 

# Entries 18 1-5 

# Exits 4 1-3 

# Stops 3 1-3 

Automatic OOS? YES MAYBE 

Daytrade? YES MAYBE 

Pairs? YES NO 

Portfolio/MM? YES MAYBE 

Options? YES NO 

# Preprocessors 5 (custom) 1 

H, Non H Cross? YES NO 

Rated top performing? YES-#1 by FT NO 

Patented Algorithm YES NO 

Price More Expensive Less Expensive 
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HOW DO WE REDUCE THESE 

COMPLAINTS? 
 

1. Robustness 

2. Uniqueness 

3. Transparency 

4. Speed 

5. Portability 

6. Diversity 
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ROBUSTNESS 
(Over Fit Avoidance) 

ÅBlind OOS Testing (walk forward) 

ÅRun Path Logs (path intelligence) 

ÅUnbiased Terminal Set (directionless inputs) 

ÅMulti-Run, Randomized Criteria (global optimum) 

ÅZero Point Origin (no predefined initial point) 

ÅParsimony Pressure (Occamôs razor) 
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WHAT IS OUT OF SAMPLE 

(OOS) TESTING? 

ÅBlind testing on data not used in design 

ÅHidden data 

ÅWalk forward data 

   This data is untouched by the design engine. The only use that is 

made of it is that you may look at it as it is generated. Good OOS 

may be indicative that the design is proceeding down a robust path. 

Additional second blind testing may be accomplished as well. 

  

 Do not confuse Validation Data with OOS. Validation is used to 

populate the best programs report, and is considered ñIn Sampleò. 
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SAY GOODBY TO MANUALLY 

DESIGNED SYSTEMS 

ÅDevelop or use existing theory 

ÅUse TA books, indicators, patterns, etc. 

ÅHand code the system 

ÅTest, Optimize, Test, Optimize (Curve Fit? Use a GA?) 

ÅTry to select best parameters 

ÅForward walk (maybe?) 

ÅImplement and hope for the best 

ÅTime of work flow: days to months 
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SAY HELLO TO MACHINE 

DESIGNED SYSTEMS 

ÅSelect Market 

ÅRun Strategy generation algorithm 

ÅObserve Out of Sample performance 

ÅDecide if adequate 

ÅImplement via auto-created Easy Language code 

ÅAdjust, research, study, tweak, learn, etc. 

ÅTime of work flow: minutes to hours (longer for 

daytrading systems) 
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THIS IS OUR TRADING SYSTEM 

WHEN WE BEGIN A RUN IN TSL 
(null starting point) 
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THIS IS OUR TRADING SYSTEM CORE LOGIC 

CODE AFTER A RUN HAS COMPLETED 
MACHINE CODE TRANSLATED TO C, EL, JAVA, ETC. 
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 long double f[8]; 

  long double tmp = 0; 
  int cflag = 0; 
 
  f[0]=f[1]=f[2]=f[3]=f[4]=f[5]=f[6]=f[7]=0;                           
 
  L0: f[0]-=v[25]; 
  L1: f[0]+=v[43]; 
  L2: f[0]=fabs(f[0]); 
  L3: f[0]-=v[13]; 
  L4: f[0]-=v[49]; 
  L5: f[0]-=v[41]; 
  L6: f[0]*=f[0]; 
  L7: f[1]-=f[0]; 
  L8: f[0]+=v[22]; 
  L9: tmp=f[1]; f[1]=f[0]; f[0]=tmp; 
  L10: cflag=(f[0] < f[2]); 
  L11: f[0]-=v[39]; 
   
  if (!_finite(f[0])) f[0]=0; 
 
  return f[0]; 

Easy Language 



What do I get with TSL? 

ÅUnlimited number of systems* 

ÅUnlimited number of time frames 

ÅUnlimited number of markets 

ÅLarge selection of languages 

ÅFastest available speed 

ÅHuge research capability 

 
*The user builds the systems 
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BROKERAGE FIRMS WILL 

ATTRACT MORE TRADERS 

ÅPerfect for beginners who want systems 

ÅMakes Easy Language more available 

ÅIntermediate level users gain advantage 

ÅAdvanced Users can do advanced work 
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TSL CRITICAL FEATURES 
 

Å >16 million sys-bars/sec (core i7 990x or better)  

Å Simultaneous Design/ Walk Forward during design time 

Å 56 inputs, full custom inputs possible 

Å 200,000 bar limit 

Å 5 preprocessed fact sets for each of 2 main setup options 

Å 34 instruction sets, fully configurable 

Å 40 Fitness Functions, includes multi fitness 

Å 25 Entry tactics, including multi entry tactics 

Å 7 exit tactics, including GP adaptive stops and exits 

Å Risk/Size, Constant dollars embedded and evolved 

Å Money Management  

Å Pairs, full hedge, partial hedge, Portfolios 

Å 17 Option Tactics and combinations (CRR-BTREE, Bjerk-Stens) 

Å Daytrading-custom ID preprocessing, DT entry/exit types 
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TSL EVOLVED ENTRY AND EXIT 

TACTICS 
Single Market Directional Strategies (partial list) 

1. This Bar's Close    Exit on Fixed $ Stop Loss 

2. This Bar's Close +/- Stop   Exit on Fixed % Stop Loss 

3. Next Bar's Open     Exit on GP Evolved Stop Loss 

4. Next Bar's Open+/- Stop    Exit on Fixed $ Limit Profit 

5. Enter on Limit    Exit on Fixed % Limit Profit 

6. Next Bar on Stop    Exit on Evolved Limit Profit 

7. Ent/Ex Next Bar on Limit-Non SAR   Exit on N Bar  

8. Ent on Close or Next Open+/- Stop 

9. Ent on Stop or Close 

10. Ent on Close or Next Open 

11. Ent on Close, Next Open or Stop 

12. Ent on a GPStop: use 62n data 

13. Ent on Close +/- Limit 

14. Next Bar's Open +/- Limit 

15. Next Bar's Close (Mutual Funds) 

16. Ent/Ex Next Bar on GP Stop non SAR 

17. NxtOpn+/-Limit or ThisClose+/-Limit 

18. Next Bar's Open +/- Stop Mod1 

19. Enter on Stop or Limit 

20-25 Not Shown 
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BIG PICTURE QUESTION: 

How many CPU cycles does it take to compute the following? 

 

X = Y + Z 

 

 

 

 

 

 
Reference: Efficient Evolution of Machine Code for CISC Architectures using blocks and Homologous Crossover,  

Peter Nordin, Wolfgang Banzhaf, Frank Francone 
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BIG PICTURE QUESTION: 

How many CPU cycles does it take to compute the following? 

 

X = Y + Z 

 

High level languages: 20 Clock cycles 

CGPS(LAIMGP): 1 Clock cycle 

 

So, TSL should be at least 20 times  

faster than higher level languages 

ñon a single threadò 

 
Reference: Efficient Evolution of Machine Code for CISC Architectures using blocks and Homologous Crossover,  

Peter Nordin, Wolfgang Banzhaf, Frank Francone 
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WHICH SYSTEM SHOULD 

YOU TRADE? 
ÅTrader 1:  

    35% accurate 

    Average Win is 180% of Average Loss 

 

ÅTrader 2:  

    90% accurate 

     Average Win is 10% of Average Loss 

 

 

    



WHAT EQUATION PRODUCES ANY 

TRADING SYSTEMôS EXPECTATION? 

 

   EV = PW*AW ï PL*AL 

 
   EV =  expected value or average trade 

   PW = probability of a win 

   PL  = probability of a loss 

   AW = amount won in winning trades 

   AL  = amount lost in losing trades 



FOR OUR 2 TRADERS: 

    Trader 1: EV =  -.02 

   Trader 2: EV =  -.01 

 
 So, neither Trader has a positive expectation 

 Note: 

 A system that is 90% accurate can have a negative EV 

 A system that is 30% accurate can have a positive EV 

 



TRADING SYSTEMS DESIGNED IN 3 

EASY STEPS  

1. Preprocess (TradeStation EL) 

2. Evolve (TSL) 

3. Translate (TradeStation OMS/EMS) 
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TSL ACCEPTS 56 INPUTS 
THEN REDUCES DOWN TO JUST  A FEW 

Example Boolean Indicators: 

if h>=highest(h, dc)[1] and hhit=0 then begin 

 hhit=1; 

 lhit=0; 

end; 

if l<=lowest(l, dc)[1] and lhit=0 then begin 

 hhit=0; 

 lhit=1; 

end; 

 

Example Boolean Patterns: 

cond[45] = c>=c[1]; 

cond[46] = c>=c[2]; 

cond[47] = o>=c[1]; 

cond[48] = o>=c[2]; 

 

Consider: Intermarket data, Fundamental data, etc. 



PREPROCESSOR (DNA) 
Numeric or Boolean 

56 inputs + Date, O, H, L, C, Time 
(Boolean data shown below) 

3/26/2012 



TSL EVOLUTION 

 
         Inputs-DNA(56)                                                      Outputs(8) 

Outputs are used for basic and higher level learning: 

1. Basic trading signals 

2. Complex trading signals 

3. Money management 

4. Adaptive risk 

5. Targets and stops 

6. Optimal GP 
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Function Set 

GP Operators 

GP ENGINE 

         & 

SIMULATOR 

SIGNALS 



GENETIC PROGRAMMING 

ÅBased loosely on biological models of evolution and 

eucaryotic* sexual reproduction 

ÅSimulates the path a biological species goes through as 

it evolves: 

 -Starts off simple 

 -Adapts to hostile environment 

 -Strong Parents give birth to strong children 

 -Random mutations may help 

 

*Based on complex cells with membranes 
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GA TO GP CONTINUUM 

 
GA                            GA                                         GP-TREE 

ADJUSTING             SELECTING  STRATEGY     EVOLVES NEW               

PRE DEFINED          RULES                                  STRATEGY RULES 

STRATEGY               (SLOW)                                 (SLOW) 

(SLOW) 

                                                                           

                 LAIMGP 

                                                                                                               EVOLVES NEW 

                                                                                                           RULES IN 

                                                                                                           MACHINE CODE 

                      AND/OR  

                    SELECTS                                

                    PARAMETERS 

                                                                                                                (FAST) 
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Old Technology New Technology 



Genetic Programs verses Genetic 

Algorithms 

Å TSLôs GP creates actual computer programs (Trading Systems). 
GAôs simply optimize the existing parameter set which the user must 
supply 

 

Å GPôs use variable length genomes and vary their size through non-
homologous crossover.  GAôs use fixed length genomes. 

      Thus the Trading Systems grow and shrink in size during evolution 

 

Å GPôs discover new mathematical relationships. GAôs just optimize 
what is already present and discover nothing new 

 

Å The binary AIMGP is the fastest applicable algorithm 
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Summary of Evolutionary Algorithms 

YEAR INVENTOR TECHNIQUE INDIVIDUAL 

1958 Freidberg Learning Machine Virtual Assembler 

1959 Samuel Mathematics Polynomial 

1965 Fogel, Owens and Walsh Evolutionary Programming Automation 

1965 Rechenberg, Schwefel Evolutionary Strategies Real-Numbered Vector 

1975 Holland Genetic Algorithms Fixed Size Bit String 

1978 Holland and Reitmann Genetic Classifier Systems Rules 

1980 Smith Early Genetic Programming Var-Size Bit String 

1985 Cramer Early Genetic Programming Tree 

1986 Hicklin Early Genetic Programming LISP 

1987 Fujiki and Dickinson Early Genetic Programming LISP 

1987 Dickmanns, Schmidhuber and Winklhofer Early Genetic Programming Assembler 

1992 Koza Genetic Programming Tree 
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ALGORITHM COMPARISON 

FAST? ACCURATE? WRITES CODE? CREATE NEW MODELS?

Neural Networks NO YES NO NO

Case Based Reasoning YES YES NO NO

Classification YES YES NO NO

Regression MAYBE MAYBE NO NO

Expert Systems MAYBE MAYBE NO NO

Intelligent Agents NO YES NO NO

Genetic Algorithms YES YES NO NO

Genetic Programming YES YES YES YES

Genetic Programs are fast, accurate, produce something new and write code 
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THE TROUBLE WITH TREE 

BASED GP 

ÅTendency to over-fit data 

ÅSlow-implemented as high level code 

ÅMemory is not usually held Globally 

ÅAre there any Tree GP top systems? 
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TSL GP LEARNING 
Å Supervised Learning 

Å Population is initialized 

Å Tournament is run within population 

Å Mutation causes random changes in winners 

Å Crossover exchanges DNA between winners 

Å Reproduction is applied on remainder 

Å Demes enhance genetic diversity 

Å Parsimony Pressure favor simpler solutions 

Å If n GWI occur then run restarts 

Å After x runs or user termination, all runs stop 
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THE OPERATORS 

ÅCrossover: Child shares parents genes 

ÅReproduction: Parent allowed to birth 

ÅMutation: Child genes altered 

ÅDemes: Species Interbreed 
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LAIMGP REPRODUCTIVE 

CROSSOVER 
Homologous and Non-Homologous 
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Reference: Frank D. Francone Licensiate Thesis (2009) 



INDUCTION OF MACHINE CODE  

CPU

Machine Code Instructions

Data Structure

Step 2.  Evaluation

Step 1.  Convert to

machine code

Past: Slow 

CPU

Machine Code Instructions

Direct Execution. No

intermediate steps.

Present: Fast 

TRADING SYSTEM CODE 
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GPôs FIND CLOSED FORM SOLUTIONS, FIT 

FUNCTIONS AND PRODUCE CLASSIFICATIONS 

Inputs 

2 4 

3 9 

4 16 

5 25 

Output 

y = x^2      Closed Form 

We target a Fitness Function like SR 
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TSL DATA FLOW 
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Should this Allow  

DNA parameters to 

Adapt?? 



DO WE WANT THE GP TO DETERMINE 

DNA PARAMETERS? 
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Maybe not, 

GP is too destructive 

Instead, DNA should  

Have a range of parameters 



INSTRUCTION FUNCTION SETS 
We need to tell the machine it can add 

ÅArithmetic Functions:+, -, *, õ, ABS, SQRT, CHS, SCALE 

ÅTranscendental Functions: Trig, Log 

ÅExponential 

ÅStack Rotation 

ÅComparison 

ÅConditional Statements 

ÅJumps 

ÅSubroutines-Headers 

 
We need to tell the machine what functions it can use to learn 
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THE ARCHITECTURE 
Development followed no specific model since no 

specific model (~extreme programming) was readily available 

~1 million lines of code, 9 languages, 2 companies 

Slow 

Pre- 

Processing 

Translators 

GUI 

Fast 

Fitness 

Out of 
Sample 

Full Data 

Fastest* 

GP Engine Trading Engine 

High 
Level 
Code** 

Low 
Level 
Code*** 

Å*GPU/G80, EP or Many Core Implementations 

Å**VC++.NET, VB, C#, EL 

Å***Assembler, C, C++ 

Dynamic 
Static 

Real Time  

or  

Static Data 

 

Machine  

Readable  

News 

 

Market 

Stack data 

 
Trading 

System Code 

(C#, C++, 

JAVA, EL) 

EMS OMS 

RPT ADM 
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SLOW 

FAST 



Algorithm Produces Algorithms 

 
Static  
Data 

 

 
Pre- 

Processor 
 

Trading  
System  
Engine 

L- 
AIM-GP 

 

 
Evolved  
Trading  
System  

Code 
 

 
Evolved  
Trading  
System  

Code 
 

Real  
Time  
Data  

Stream 

Orders  
Generated - 

Trades  
Placed  

Fitness  
Engine 



Algorithm on The Fly 

 
Static  
Data 

 

 
Pre- 

Processor 
 

Trading  
System  
Engine 

L- 
AIM-GP 

 

 
Evolved  
Trading  
System  

Code 
 

 
Evolved  
Trading  
System  

Code 
 

Real  
Time  
Data  

Stream 

Orders  
Generated - 

Trades  
Placed  

Fitness  
Engine 

High Degree of Fitness? 



POSSIBLE FUTURE ASYNCHRONOUS 

ñWINDOWò MACHINE LEARNING 
(Very High Freq Adaptive Trader) 

 

EVOLVED CODE IS UPDATED BASED ON RT FITNESS 

 

DATA STREAM 
DATA PP 

WINDOW 

GP 

CODE 

    EXECUTED 

PERFORMANCE 

FITNESS 

ADAPTIVE 
ADAPTIVE 

  TSL 

   GP 
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Initial 

Load 



FITNESS CAN BE MULTI GOAL 
Machine Design Allows Us to Adjust Critical System Metrics 

as Targeted Fitness Function 

Net Profit 

Drawdown 

Percent Accuracy 

Profit Factor 

Average Trade 

PRODUCES 

CODE 
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PARAMETER OPTIMIZATION 
Using a GA, for example 

ÅHigh risk of over fitting data 

ÅVery, very slow 

ÅLimits search to preprogrammed sets 

ÅRequires an Existing System (GA) 
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OPTIONS COMBINATIONS GP EVOLVED 

STRUCTURES 
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TSL OPTIONS 
TSL will Auto-Design Options Strategies and 

Combinations 
 

 

 

 
Å The GP will evolve strike distances, entry and exit locations against 

fitness choice 

Å All Greeks are exported in spreadsheet 

Å  Signals produced in TradeStation Print Log 

Å CRR B-Tree and Bjerk-Stens using StdDev Volatility 

Å Enhancement: Use TSL developed real options look-up engine 
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TSL HFT ALGOS NEEDS 
CPU or FPGA solutions 

ÅLow latency <10 microseconds internal (FPGA) 

ÅSimulation (to test prior to release) 

ÅAlgo Hosting (for TSL algo drops) 

ÅScalability (and international connectivity) 

ÅExchanges 

ÅRisk 

ÅExecution gateways (multiple order types) 

ÅFeed handlers 

ÅAlgo design can blend Best Execution and Alpha 
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Limit Fill Adjust 

What if the Limit fill is assumed to be on the 

extreme of a bar during evolution? 
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Limit Fill Adjust forces evolution to assume 

Limit based system fills are one tick 

inside of extremes 



Limit or Close 

What if the fill is assumed to be on the 

extreme of a bar? 
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Limit or Close forces evolution to assume 

entry on close if the limit price is at a 

Bar extreme. 

 

Note: TSL includes a ñRandomize Fillò 

Parameter. 



FUTURE PLANS 

ÅHFT Colocation (Execution, Feed, Risk and Algo Host) 

ÅTicker Plant evaluations 

ÅMarket depth strategy evolution 

ÅOptions data engine integration 

ÅVersion 2.x development 

ÅAsynchronous: ñevolution on the flyò 
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WHAT IS EVORUNÊ 

ÅIndustry first ñFeatureò AutoDesigner 

ÅReduces design time 

ÅAuto-designs over features in one pass 

ÅDetermines optimum Bar Granularity 

ÅDetermines optimum TradeType 

ÅDetermines optimum Fitness Function 

ÅDetermines optimum PreProcessor 
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HYPERTHREADED TSL 
Million System-Bars per Second (900 MISBS) 

core i7 990x, 3.47ghz 
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Even without HT TSL is 60-200 times faster than other algorithms 



HIGH FREQUENCY EXAMPLE 

ÅOne Market Data/OneTick OB Aggregator 

Å250 millisecond granularity 

ÅBid/Ask limit directional 

ÅTSL Preprocess 

ÅEvolve Strategy in TSL GP learning engine 

ÅFill/Market Impact scenarios 

ÅImplement 

ÅSee Demo #50 
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HIGH FREQUENCY EXAMPLE 
Side Notes 

ÅHFT models need fewer ñdaysò of data compared to LFT 

ÅMarket impact difficult to model 

ÅMany granularities from microsecond to second 

ÅAdding Liquidity Rebates can be > total commissions 

 
 

 

3/26/2012 



TRADING SYSTEM DESIGN TRADEOFF 
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Trade to 

Parameter 

Ratio 

Average 

Trade 

OOS ROBUSTNESS 

Good OOS 

Low Average Trade 
Poor OOS 

Low TTPR 

Good OOS 

High TTPR 
Poor OOS 

High Average Trade 

Acceptable 

Region 



TRADING SYSTEM  

DESIGN TRADEOFF 
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Amount 

Of 

Data 

Required 

For 

Robustness 

Trading Frequency 

LF EOD MF DT HF 

DD 

Recovery 

Time 

 

Robustness 

Easy to  

Achieve 

 

 

Robustness 

Difficult to 

Achieve 



WHAT WOULD YOU DO IF THE MARKET  

IS NOW TRADING LIKE IT DID IN 1993? 
Note: eMini S&P began in 1997 

What portion of the data should be OOS? 

TSL-Ŭ 

Risky, non-stationary market data Controlled Risk (Ŭ, ů) Equity Stream 

1996 S&P ñKneeò 



ES THEORETICAL TRADE 

PERFORMANCE 

For a 1 minute bar, Theoretical EV ~ tick size 

However, the period alpha is inverse to interval 

 

Bar Size, Minutes 405 135 60 15 1 
Expected Value, $ 463 297 188 47 15 
Total Trades/Day 0.6 0.75 1.6 5.7 77 

Drawdown 8300 5225 4837 3062 1375 
Period Alpha 277.8 222.75 300.8 267.9 1155 
Reward/Risk 0.03 0.04 0.06 0.09 0.84 
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MARKETS HAVE DIFFERENT 

DESCRIPTIVE STATISTICS 
So Why Design Symmetrical Systems? 

CME:E-MINI S&P CBOT:WHEAT 

Power Spectral Density 

Indicator Serial Correlation 

Random Trend 
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TSL Version 1.3 Update 

ÅEVORUN 

ÅCustom Sessions 

ÅAdds SQRT(TotalTrades)*AverageTrade FF 

ÅRemoved TSL Preprocessor DLL. Open Source. 

ÅAvg. Trade and Max DD Targets in FF 

ÅFixes Thread Leak in HT for long runs 

ÅMinor Bug fixes 
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TACTICS, FITNESS AND 

PREPROCESSING 

Å (TT) Trade Types/Trading Tactics are entry techniques. Example: 

Enter on Limit 

Å (FF) Fitness Functions are ñTargetsò that TSL attempts to design to.  

    Example: NetProfit/Max Drawdown 

Å (PP) Preprocessors are Patterns, Indicators or other facts used as 

DNA in TSL. Example: Close>Close[1] 

Å There are 25 TTôs, 40 FFôs and 10 PPôs allowing 10,000 possible 

setups to be tested. 

Å Testing over various bar sizes requires yet more runs 

Å Clearly there is a need for simplicity and runs reduction 
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WHAT IS EVORUNÊ? 

    EVORUN is a multi run iterator: 

1. Trade Type 

2. Fitness Function 

3. Preprocessor 

4. Bar Size   
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EVORUNÊ 
WHAT IS YOUR OPTIMUM BAR SIZE? 
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EVORUNÊ 
BAR SIZE ITERATION 
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EVORUNÊ 
GRID REPORT 
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SUMMARY 

Å TSL is patented and trademarked 

Å TSL technology is unavailable anywhere else 

Å TSL strategies are #1, per Futures Truth 

Å TSL speed grows with CPU speed 

Å TSL produces EL code for strategies easily 

Å TSL is customizable 

Å TSL sets a paradigm shift in strategy design 

Å TSL has excellent future plans and enhancements 
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TRADING SYSTEMS DESIGNED IN 3 

EASY STEPS  

1. Preprocess (TradeStation EL) 

2. Evolve (TSL) 

3. Translate (TradeStation OMS/EMS) 
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Quick Notes 

ÅThe web site includes: 
1. 50 Flash Demos 

2. Numerous example systems 

3. White Papers, Theses, literature 

4. Screen Shots 
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