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Costs (Uncertainties; Decisions)

Spot Trading Si(Dy — X2 viak )
Forward Trading o Pl
Option Trading >, Cviial
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Constraints (Decisions)

Budget Constraints Ty =T, g+t

No-Short-Sales Constraints i, > 0

a:Ct>O

No-Trading Constraints xf’t =0 if forward i has expired
x¢, =0 if option j has expired



Mean-Risk Model

minimize v Expected Costs +(1 — ) Risk

subjectto Budget Constraints
No-Short Sales Constraints
No-Trading Constraints
Non-Anticipativity Constraints

Decisions depend
only on past

Certain past
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* # State variables o # contracts > 4
— DP problematic

* Arbitrage-free scenario tree Free!
requires (# contracts +1)7 scenarios T@'
— SP problematic
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Dimensionality Reduction

* All uncertainties explained by few risk factors {&}1,

* Eliminate perfect dependencies

* Use principal component analysis
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* Observe uncertain parameters only every third (nth) stage

* Trading only reasonable when new information is revealed




* Trading decisions: linear decision rules of the risk factors

Trading decisions

Support of risk factors



# stages

# forwards

# options

# risk factors

28

3

3

2 (demand, spot price)

Uncertainty modelling:
* Spot price  One-factor model w seasonality

* Demand

(Lucia & Schwartz, 2002)
Log-Vasicek model w seasonality

SP would need
> 102! scenarios



Dominated portfolios

Efficient portfolios
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LDR Results

Objective [M$]

8 9 10 11 12 13 14 15 16 17 16 19 20

Stages

Runtime [s]

10 11 12 13 14 15 718 13 20

Stages
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Value of Adaptivity

Ability to react to changing market
conditions = risk reduction!
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