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MOTIVATION

Several real-world scenarios can be formalized as a Best-Arm Identification (BAI)
problem in the Stochastic Rising Bandits (SRB) setting:

• Combined Algorithm Selection and Hyperparameter Optimization (CASH)

• Best Model Selection

• Selection of Athletes for Competitions

CONTRIBUTIONS

• Extension of the SRB setting to fixed-budget BAI

– Setting lower bound on the error probability

• Two algorithms for SRB-BAI with guarantees:

– R-UCBE: an optimistic algorithm
– R-SR: a phase-based algorithm

• Validation on synthetic and real-world data

SETTING - FIXED-BUDGET BAI FOR SRB

REWARD xt “ µItpNIt,tq
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iPJKK

µipT q

GROWTH RATE γipnq :“ µipn ` 1q ´ µipnq

GOAL

MINIMIZE ERROR PROBABILITY

eT pAq :“ PApÎ˚pT q ‰ i˚pT qq

ASSUMPTIONS

RISING BANDITS
Non-decreasing γipnq ě 0
Concave γipn ` 1q ď γipnq

BOUNDED GROWTH RATE

γipnq ď cn´β

c ě 0 and β ą 1

SUB-OPTIMALITY GAP

∆ipT q :“ µi˚pT qpT q ´ µipT q
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PESSIMISTIC ESTIMATOR

µ̂ipNi,t´1q :“
1

hpNi,t´1q

ÿ
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OPTIMISTIC ESTIMATOR

µ̌T
i pNi,t´1q :“ µ̂ipNi,t´1q `

ÿ

pτ,τ 1qPSi,t

pT ´ jq
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ALGORITHMS

Algorithm 1: R-UCBE.
Input: Time budget T , Number of arms K,

Window size ε, Exploration coef. a
Initialize Ni,0 “ 0, BT

i p0q “ 8,@i P JKK
for t P JT K do

Compute It P argmax
iPJKK

BT
i pNi,t´1q

Pull arm It and observe xt

Update NIt,t

Update µ̌T
It

pNIt,tq and β̌T
It

pNIt,tq

Compute BT
It

pNIt,tq “

µ̌T
It

pNIt,tq ` β̌T
It

pNIt,tq

end
Recommend pI˚pT q P argmax

iPJKK
BT

i pNi,T q

Algorithm 2: R-SR.
Input: Time budget T , Number of arms K,

Window size ε
Initialize t Ð 1, N0 “ 0, X0 “ JKK
for j P JK ´ 1K do

for i P Xj´1 do
Pull Nj ´ Nj´1 times
Update µ̂ipNjq

t Ð t ` Nj ´ Nj´1

end
Define Ij P argmin

iPXj´1

µ̂ipNjq

Update Xj “ Xj´1 ztIju

end
Recommend pI˚pT q P XK´1 (unique)

THEORETICAL GUARANTEES
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EXPERIMENTAL VALIDATION

SETTING
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R-UCBE SENSITIVITY TO a
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