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ABSTRACT
We study fair allocation of indivisible chores (i.e., items with nonpositive value) among agents with additive valuations. An allocation is deemed fair if it is (approximately) equitable, which means
that the disutilities of the agents are (approximately) equal. Our
main theoretical contribution is to show that there always exists an
allocation that is simultaneously equitable up to one chore (EQ1) and
Pareto optimal (PO), and to provide a pseudopolynomial-time algorithm for computing such an allocation. In addition, we observe that
the Leximin solution—which is known to satisfy a strong form of
approximate equitability in the goods setting—fails to satisfy even
EQ1 for chores. It does, however, satisfy a novel fairness notion
that we call equitability up to any duplicated chore. Our experiments
on synthetic as well as real-world data obtained from the Spliddit
website reveal that the algorithms considered in our work satisfy
approximate fairness and efficiency properties significantly more
often than the algorithm currently deployed on Spliddit.
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INTRODUCTION

Imagine a group of agents who must collectively complete a set
of undesirable or costly tasks, also known as chores. For example, household chores such as cooking, cleaning, and maintenance
need to be distributed among the members of the household. As
another example, consider the allocation of global climate change
responsibilities among the member nations in a treaty [44]. These
responsibilities could entail producing more clean energy, reducing overall emissions, research and development, etc. In both of
these cases, it is important that the allocation of chores is fair and
that it takes advantage of heterogeneity in agents’ preferences. For
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instance, someone might prefer to cook than to clean, while someone else might have the opposite preference. Likewise, different
countries might have competitive advantages in different areas.
Problems of this nature can be modeled mathematically as chore
division problems, first introduced by Gardner [30]. Each agent
incurs a non-positive utility, or cost (in terms of money, time, or
general dissatisfaction), from completing each chore that she reports to a central mechanism. In this paper, our focus is on designing
mechanisms to divide the chores among the agents equitably. An
allocation of chores is equitable if all agents get exactly the same
(dis)utility from their allocated chores. Other fairness properties can,
of course, be considered too—for instance, envy-freeness dictates
that no agent should prefer another agent’s assigned chores to her
own. While this is not the main focus of our work, we do consider
(approximate) envy-freeness in conjunction with (approximate)
equitability.
Equitable allocations have been studied extensively in the context of allocating goods (i.e., items with non-negative value). When
the goods are divisible (or, even more generally, in the cake-cutting
setting), perfectly equitable allocations are guaranteed to exist [2,
25]. For indivisible goods, though, perfect equitability might not be
possible, but approximate versions can still be achieved [28, 33].
At first glance, the problem of chore division appears similar to
the goods division problem. However, there are subtle technical
differences between the two settings. In the context of (approximate)
envy-freeness, this contrast has been noted in several works [10, 11,
17, 39]. To take one example, it is known that an allocation of goods
that is both envy-free up to one good and Pareto optimal can be found
by allocating goods so that the product of the agents’ utilities—the
Nash social welfare—is maximized [20]. However, maximizing the
product of utilities is not sensible when valuations are negative,
and no analogous procedure is known for the case of chores.
In this paper, we demonstrate a similar set of differences between
the goods and chores settings in the context of equitability. Our
focus is on equitability up to one/any chore (EQ1/EQX) which requires that pairwise violations of equitability can be eliminated by
removing some/any chore from the bundle of the less happy agent.
For goods division, Freeman et al. [28] showed that equitability
up to any good and Pareto optimality are achieved simultaneously
by the Leximin algorithm.1 However, we show that in the chores
setting, Leximin does not even guarantee equitability up to one chore
1 The

Leximin algorithm maximizes the utility of the least well-off agent, and subject
to that maximizes the utility of the second-least, and so on.

