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Motivations for Optimization
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Company Intelligence Level

HIGH

Building Blocks

e Basic products

Research

e Intellectual ansformin
building blocks

e Qutsourcing
capability

LOW

O Environment 2lela

e Technology
e Culture
e Costomer’s Royalty
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Problem space
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25-city TSP (Of3F =14 2x))
e 25-city problem - 6.2 * 1023 solutions
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=JH - Local Optimum

O: X FxHH
(local optimum)
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. TSPS 1Y %
— 10-City TSP: B 2 4 i
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Decision problems
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Types of Optirnization Problerns

Function optimization
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System identification
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Function approximation, Neural-network optimization, S Xt& &, ..
Combinatorial optimization
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System |ldentification

Determines a mathematical model for an unknown system by observing input-output pairs
Applications

AR LA

1-To-1 EtAHIE

Function approximation

A Heur
Neural-net identification W w W

Decision circuit X/ & C| X}Q! \ I I Z
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e-commerce

1O Pairs == Approximation == Target system
Search ‘
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Modeling & Extraction
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Optimization Problems

Function optimization
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System identification

Mostly black-box models
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Optimization Methods

Deterministic algorithms

Local search algorithms
Greedy algorithms
Heuristics

Linear programming

Dynamic programming

Neural net

Stochastic approaches
Genetic algorithm, LSMC, tabu search, ...
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Obstacles
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20064 ©| algorithm trading H| =
- EUQL O|= F4| AHz2jel 1/3
- QA2 F&E2| 1/4
- HEFAAA FE2| 40%
2010 9| algorithm trading H| & (04| &, Aite Group LLC)
— EUQ} O|= FAl AHele| ¥ (0|0O] 2009 O|= F=Al Hz2jo| 73%7} high-frequency trading Z|ALEL| T2

- B4 plalaa

23

- Avg| trading desk. ... The nature of the market has changed
- Trad dramatically. ” — 7/2007 AP

— Algoritnmsana qu

“Goldman ... has
nature of the market has changed dramatically. ” — 7/2007 AP
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—  City GroupO| 6.8 20 Ol
Nova Fund (Renaissance Technologies)

—  Algorithm trading fund

— 974 O{ =< NASDAQ MH| 7zl | 14% X} X|
20141 0| =

— 90%1 ?
Any sort of pattern recognition or predictive model can be used to initiate algorithy _ading. Neural net
and genetic programming have been used to create these models. “Now it’s an arms race,” said Andrew
Lo, director of the MIT’s Laboratory for Financial Engineering. -Wikipedia
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Graph partitioning

— Johnson Benchmark (1994, 2004)
Circuit partitioning

— MCNC Benchmark (1998)

TSP

— TSP LIB (1994, 2002)
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27| 2575 35.31% 15.24 18.01%
357 5.60 42.90% 2036 42.05%
457 771 53.91% 0.58 42.86%
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