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Key Ideas In this talk

A One scenario

£ If an agent is given one million dollars to trade,
which stock, when, buy or sell, how many shares
should be traded?
A Key points

£ Domain Knowledge is a key to developing
actionable Trading Agent

£ Individual Smart trading strategy is important
£ Trading strategy integration

£ This talk will focus on how to develop actionable
trading strategies
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About QCIS Centre

A  Name

e Centre for Quantum Computation and Intelligent
Systems (QCIS)

A People
e 25 researchers include 6 Profs, 5 A/Profs, 4 Senior
Lecturers, 4 Lecturers, 6 Postdocs, and

e 40 Research Students
A Achievements

e 11 ARC Grants in 2009 in life include 8 ARC DP
and 3 ARC LP (AU$1,000,000+)

£ Industry grants in 2009 (AU$500,000+)
e One of the leading research centres in Australia

WI-IAT 2009 Invited Speech 5



Research Laboratories

A Quantum Computation Laboratory

A Data Sciences and Knowledge Discovery
Laboratory

A Decision Systems and e-Service
Intelligence Laboratory

A Knowledge Infrastructure Laboratory

A Innovation and Enterprise Research
Laboratory
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National Grants in Knowledge
Discovery Lab (2009)

1. Domain Driven Data Mining (ARC DP 2007-2009)

2. Data Mining of Activity Transactions to Strengthen
Debt Prevention (ARC LP 2007-2009)

3, Discovering Activity Patterns Driven by High
Impacts in Heterogeneous and Imbalanced Data
(ARC DP 2009-2011)

a. Multiple Data Source Discovery: Group Interaction
Approach (ARC DP 2009-2013)

5. Pattern Analysis and Risk Control of E-Commerce
Transactions to Secure Online Payments (ARC LP
2009-2011)
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Industry Grants in Knowledge
Discovery Lab (2009)

A Applications
e Stock Market Surveillance & Trading
£ Centrelink Debt Prevention

£ Fraud management for on-line e-
payments

e HCF (Medical Insurance Fraud detection)
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What Is Trading Agent?

A Automated decision
A Smart decision
A Workable decision

>>> Actionable trading strategies

WI-IAT 2009 Invited Speech
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What is Trading Strategy

A In finance, a trading strategy (see also
trading system) is a predefined set of rules
for making trading decisions. (Wikipedia)

A A trading strategy indicates when a trading
agent can take what trading actions under
certain market situation.

WI-IAT 2009 Invited Speech

|



What is Trading Strategy

A Trading strategy design problem

e trading strategy setq = < T, B, P, N\,
i time T ={ty, tz, &, tm}
i behavior B = {buy, sell, hold}
i price P ={ps, pz2, €, pm}
i volume V ={v1, vz, €, Vm}
i instrument I={is, Iz, . . ., Im}

e Our goal: actionable trading strategy set q 0

(QE A)  sicy aeay

Q={(W.0)|WeQ. 6e{(s5, a)
i trading agent a (al A)
i ¥ . optimal strategy instance
i U: all constraint instances
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S
A
O
O
n

£
S
3
:
z
2
£




What is Trading Strategy

A An trading strategy example

TRADING STRAGE 1: A generic strategy FR(0)
At time point £, get high(f) and /ow()
IF price(t-T) > high(t-7)
high(t)= price(t-1)

ELSE
high(t)= high(t-1)
IF price(t-7) < low(t-7)
low( = price(t-7)
ELSE
lom( = lom( t-7)
Generate trading signals
IF price(§) < high(§)*(1- d)
Generate SELL signal
IF price(?) > lom(§H*(1+ O)
Generate BUY signal
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Actionable trading
agent/strategy

A Actionable trading strategy

A Trading strategy optimization

A Trading strategy enhancement
A Trading strategy integration

A Trading support system

WI-IAT 2009 Invited Speech
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Actionable trading strategy

tech _int(r,b, p.v.i) — max[rech _int()]
biz _int(r,b, p,v.i) — max[biz _int()}]

s.1.
Q'={e....e,) 0: = Tby % ps < v,
()'— 0 ﬁj:Z|bj|xﬁ!-xp!-x-.:f
m=n

SR = (R,—R;)/ 0,
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> AskPrice,*AskVolume, - > BidPrice, *BidVolume,
TR = i=l j=1 ’
Totallnvestment

IR = (D (Index,, - Index;)/Index,)/n

=1
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Trading Strate
Optimi%ation %

A Evolutionary trading agent
Role R_mutateCandidateStrategies
Z M Od el I n roles Statement Mutation is a process that parts of a chromoseme are to be
E g changed. This role determines to what extent the parts of a chromaosome
in a trading agent are to be mutated. The extent is the mutation rate.

Agent A_FvolutionaryAgent

¥1Md Wi WALHYND

| C rossove r Agent A_Userdgent
Agent A_StrategyAgent
u Agent A_CoordinatorAgent
T M u tatl O n Attribute aea:A_Fvolutionarydgent
Attribute constant mutrate: MutationRate
Attribute paraid//:A_InParameters

4 Attribute aua:A_Userdgeni
e Attribute asa:A_StrategyAgent
Attribute constant strid:asa
Attribute aca:A_CoordinatorAgent

~

Protocol receiveStrateqyMutationRequest
Protocol checl:StrategyAgent Validity
Protocol apenMutateSettingInterface
Protocol submitStrategyMutationRequest
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Protocol returnStrategyMutationResponse
Responsibilities

Liveness

W strid:aca.checkStrategyAgent Validity() —

aua. openMutateSettinglnterfoce{aea, asa.paraid(f)
— aea.receiveStrategyMutation Request (aua)

— aca.submitStrategyMutation Request (aua)

— aea.erecuteStrategyMutation{aua, mutrate, aca)
— ¢ aea.returnStrategyMutation Responsefaua, aca)
Safety (Invariant) 0 < mutrate < 1.0
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Trading strategy
optimization

Develop optimized trading strategies for
trading agents:

- Optimized trading strategies
Checking business performance:
- Actionability of trading strategies

Trading rule parameter optimization

Tradng mis
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Relationships between the
profits and strategies with
parameters
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Enhancing Trading
Strategy

Table 1. Domain factors and its impact to actionability

Organizational factors Impact to actionability
Traded instruments I, such as | Varying mstruments
A Domain factors stock or derivatives, I={stock, | determune different data.
option, feature, ...} analytical methods and
objectives

Market  participants A, | Traders have the final right
A={broker, market maker, | to evaluate and deploy
mutual funds,...} discovered trading evidence
to their advantage

Orderbook forms 0, | Order type determines what
O={limit.  market, quote, | data set (e.g., orderbook) to

block, stop} be mined, as well as
particular business
M=1{4, 0. T.R E} interestingness

Trading session, indicated by | Setting up the focusing
timeframe T showing whether | session can prune order
y = 5% leie C. ke N} a mark:et includeslcall marlket | transactions

! ' or continuous s€55100
Market rules R, e.g. | They determume pattern
Q={(W.0)We, §e {(ﬁf . a) é'!_}’E Y.aeA}} | restrictions on order | validity of  discovered
execution defined by | trading  patterns  when
exchange deployed
Execution system E, e.g., a | It linuts pattern type and
trading engine is order or | deployment manner after
quote-driven migrated to a real trading
system

SHIL5AS INFSITIELNI ® HOLLYLNG WO WLNYND

SID0S1N
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Enhancing trading
strategies

: : A Enhancing trading strategies

E e Based on a basic strategy, say FR(U)

g-l e Add domain specific factors

gm e For instance,

g TRADING STRATEGY 2: An enhanced FR(¢ &y, 01, h, d)
=1 1 At time point ¢, get Aigh(H) and fow( )
- IF pﬁ'f:e( f-Z) > {ngh( t-7)
1. FR(©) S e

= O high( = high(t-1)

Ti'i“ IF price(t-7) < low(t-7)

5 Pl ELéwa(a: price(t-1)
%m FR(f, JH, 5,{_, h, 0) low{ = low(t-1)

Generate trading signals
IF price(f) < high()*(1- Or)
Generate SELL signal
IF position(t-7) <> 0 & hold(t-7) = h
position(f) = 1
IF price(f) > fom(H*(1+ J;)
Generate BUY signal
IF position(t-7) <> 0 & holdt-7) = h
position(f) = -1
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Results

A Enhancing trading strategies
£ Filter Rule Enhanced: FR(U,h)
FR(U,h) can greatly beat FR(U)
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Figure 2. Some results of enhanced trading strategy FR
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Results

E: A Enhancing trading strategies

g £ Filter Rule Enhanced: FR(U,h)

q £ FR(U,h) can greatly beat FR(U)
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Figure 3. Performance comparison between base and enhanced
trading strategies
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