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Inverse Optimization $
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** Some parameters are unknown (e.g., cost function, right hand side)

** Some extra information available (e.g., optimal solution)

min{cx | x € S} min |lc =,

s.t. x € §,(0),

S = {x eR"| Ax > b) A
c e R".

< Smallest changes in ¢.to make X an optimal solution?



Inverse Linear Programming

+* KKT Conditions
min ||c — cllp

s.t. y(Ax —b) =0, (complementary slackness),

yA = ¢, (dual feasibility),
y >0, (dual feasibility),
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Inverse Multi-objective Linear
Programming
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min ||C — C|| min ||C —C|

st R €Su(C), 4mp ST WCEK

C e Rkxn we W,
C e Rk*n,
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Non-convexity issue

k
min ||C — C|| min p =) lle; — &,
s.t. wC e K, =
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Aw € ‘2’ “ s.t. w,C; — Z B.a. =0,
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>0, rel®),
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Main Results
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Theorem 2 For IMOLP(C, x) (4) if d(conv(C), K) > 0, then

(i) IMOLP(C, x) (4) has an optimal solution C* for which ¢ = c; fori €
{1,...,k}, andi # j.

(ii) d(conv(C), K ) provides a lower bound for the optimal value of IMOLP(C, x)
(4), i.e., p* > d(conv(C), K).

min ||c-—5-|| p;-‘:min ||Cj—5j||p
k
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Geometric Interpretation $
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Simple Example

min{Cx | Ax > b} x =(8,7) [(x) ={1,2}
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Kl = cone ({Cll, Uy, —Cy, —C3}) = cone ({Cll, _62})




Simple Example
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(e) The result of the algorithm. If ¢; moves to ¢, then
conv(C*) intersects K, making £ a weakly efficient point.
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Future Challenge
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** What if there is a constraint on how much C can be changed?

Counter example
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(e) The result of the algorithm. If c¢; moves to ¢3, then (f) Moving ¢, and c; simultaneously to turn £ into a weakly
conv(C*) intersects K, making £ a weakly efficient point. efficient point.
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Summary
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**Generalized inverse linear programming to multi-objective
“*Problem is originally non-convex

*+Can be formulated as convex using the special characteristics
“ Doesn’t work if the amount of change on C is constrained
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