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Multifaceted decision
Should we stop? If not, which box should we open?

Large state space
Grows exponentially with number of boxes n

Combinatorial constraints
Can make problem hard even without uncertainty
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Step 1: rate each box separately Step 2: act on box of best rating

—— Gittins index: C1:X1’ 62:X2' 63:X3’ Cn:Xn'
c: X g(c:X) .
better
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[:[_I> gr) =r . .
Gittins policy: if box of
least Gittins index is...
Theorem [Weitzman, 1979]:
the Gittins policy is optimal
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Example:
build a spanning tree allow selecting closed boxes
must select )
G
C1.X1 cs5: X5 @ %
C2:Xo C4:X4 =

Value of information: Decompose hard problems:
tradeoff within box MmOre—oaetieeme—aiclin hoy

1—1/e [Beyhaghi & Kleinberg, 2019]
4/5 [Guha, Munagala, & Sarkar, 2008]

PTAS [Fu, Li, & Liu, 2023] . . . .
PTAS [Beyhaghi & Cai, 2023] ptlonal IHSPECthH 1S h
Gittins optimality doesn’t generalize

*YProgress on classic problem, but
combinatorial problems open

Gittins-y policy works in
special cases [Doval, 2018]
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E VSWZJ_’ Definition: W, satisfies
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