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Cooking a data-driven decision

A receipt:
1. Select an uncertain parameter model
2. Train the model with a data set
3. Issue a point forecast for the unseen period 𝑡̃𝑡
4. Solve the deterministic optimization problem
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How to train the model?

 Perform well in most tasks
 Simpler
× Suboptimal for decision-making

 Yields better decisions
× More complex
× Issues for linear 𝑓𝑓0

expensive
cheap

Predictive approach

Bilevel prescriptive approach
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linear case



Reformulation of the lower level (I)

KKT
optimality
conditions

(primal feasibility)

(dual feasibility)
(complementary slackness)

(stationarity)

Lower
Level Feasible set 𝑍𝑍
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Reformulation of the lower level (II)

(complementary slackness)

Under some conditions of 𝑓𝑓0 and 𝑍𝑍 → MIQP

Solvers: CPLEX, Gurobi

Approach 1: Regularization

Approach 2: Big-M

↑ fast, ↓ non-optimal

↑ optimality, ↓ slow, big-M tunning

Solver: CONOPT
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Checkout more at:
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