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We study a dynamic resource allocation setting with the goal
of maximizing cumulative reward subject to budget constraints
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We identity a
novel driver of
performance

To answer this question, we focus on the
multi-secretary problem

A decision maker must dynamically and
irrevocable accept/reject T secretaries with
i.i.d rewards drawn from a known
distribution F as to maximize the sum of top
B chosen secretaries

We analyze a very
practical simulation-
based algorithm

We develop a
novel algorithmic
principle

one policy to solve them all

our work

Distribution shape is a
fundamental driver of regret

Entire spectrum of regret scaling possible
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Repeatedly Act using Multiple Simulations (RAMS)

Algorithmic
Design
Principles

What algorithmic principle(s) achieve
near-optimal regret scaling?

Q

Conservativeness wrt Gaps
(CwG) principle enables near
c;!atimal regret
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Is there a unifying optimal algorithm
agnostic to distribution details?

Repeatedly Act using Multiple
Simulations (RAMS)

simulate multiple demand scenarios at

each decision epoch and choose the

action which maximizes reward over
the multiple simulated scenarios

Operationalizes
| the CwG principle

Recovers most
| known gurantees

Strong numerical
5 3 performance




