
MIT Open Access Articles

Online Matching with Stochastic Rewards: Optimal 
Competitive Ratio via Path Based Formulation

The MIT Faculty has made this article openly available. Please share
how this access benefits you. Your story matters.

Citation: Goyal, Vineet and Udwani, Rajan. 2020. "Online Matching with Stochastic Rewards: 
Optimal Competitive Ratio via Path Based Formulation."

As Published: https://doi.org/10.1145/3391403.3399531

Publisher: ACM|Proceedings of the 21st ACM Conference on Economics and Computation

Persistent URL: https://hdl.handle.net/1721.1/146200

Version: Final published version: final published article, as it appeared in a journal, conference 
proceedings, or other formally published context

Terms of Use: Article is made available in accordance with the publisher's policy and may be 
subject to US copyright law. Please refer to the publisher's site for terms of use.

https://libraries.mit.edu/forms/dspace-oa-articles.html
https://hdl.handle.net/1721.1/146200


Online Matching with Stochastic Rewards: Optimal
Competitive Ratio via Path Based Formulation

VINEET GOYAL, Columbia University
RAJAN UDWANI, Columbia University

The problem of online matching with stochastic rewards is a generalization of the online bipartite matching
problem where each edge has a probability of success. When a match is made it succeeds with the probability
of the corresponding edge. Introducing this model, Mehta and Panigrahi (FOCS 2012) focused on the special
case of identical edge probabilities. Comparing against a deterministic offline LP, they showed that the
Ranking algorithm of Karp et al. (STOC 1990) is 0.534 competitive and proposed a new online algorithm with
an improved guarantee of 0.567 for vanishingly small probabilities. For the case of vanishingly small but
heterogeneous probabilities Mehta et al. (SODA 2015), gave a 0.534 competitive algorithm against the same LP
benchmark. For the more general vertex-weighted version of the problem, to the best of our knowledge, no
results being 1/2 were previously known even for identical probabilities.

We focus on the vertex-weighted version and give two improvements. First, we show that a natural
generalization of the Perturbed-Greedy algorithm of Aggarwal et al. (SODA 2011), is (1 − 1/e) competitive
when probabilities decompose as a product of two factors, one corresponding to each vertex of the edge.
This is the best achievable guarantee as it includes the case of identical probabilities and in particular, the
classical online bipartite matching problem. Second, we give a deterministic 0.596 competitive algorithm for
the previously well studied case of case of fully heterogeneous but vanishingly small edge probabilities. A
key contribution of our approach is the use of novel path-based formulations and a generalization of the
primal-dual scheme of Devanur et al. (SODA 2013). These allow us to compare against the natural benchmark
of clairvoyant (offline) algorithms that know the sequence of arrivals and the edge probabilities in advance,
but not the outcomes of potential matches. These ideas may be of independent interest in other online settings
with post-allocation stochasticity.
CCS Concepts: • Theory of computation → Design and analysis of algorithms; Online algorithms;
Adversary models;
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