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Abstract

Fair division, the study of how to fairly allocate resources
among agents, has received substantial interest in the areas of
artificial intelligence and multiagent systems. While there is
an extensive theoretical literature on fair division by now, the
developed algorithms are still mostly confined to research pa-
pers and inaccessible to the public. We attempt to bridge this
gap by developing Fast & Fair, an open-source web appli-
cation that hosts a number of fair allocation algorithms with
user-friendly interfaces and explainable outcomes. In contrast
to existing implementations, Fast & Fair is a collaborative
platform that is open to community contributions and thereby
facilitates the deployment of additional algorithms.

Introduction
Allocating resources fairly among interested agents can be
a complex task. Sources of difficulty include the facts that
the resource may consist of indivisible items (such as books,
stationery, or human resources), the valuations over items
may vary across agents, and agents may have different enti-
tlements to the resource. The research area of fair division,
which addresses this problem through precise mathemati-
cal models, has attracted significant attention in economics
and computer science, including in artificial intelligence and
multiagent systems (Aziz 2020; Walsh 2020; Suksompong
2021; Amanatidis et al. 2023). For instance, a basic fairness
criterion called envy-freeness stipulates that no agent should
envy another agent based on the allocated resources.

Although fair division has given rise to a rich and beau-
tiful literature with many elegant solutions, research in the
area has remained mostly theoretical, with the developed al-
gorithms primarily confined to research papers. Two notable
exceptions are Spliddit (Goldman and Procaccia 2014), a
platform that implements a few applications including shar-
ing apartment rent, splitting taxi fare, and dividing credit
in a group project, and Kajibuntan (Igarashi and Yokoyama
2023), a website focusing on the fair allocation of house-
hold chores between couples. While these platforms cer-
tainly help bring fair division research closer to the public,
they still implement only a handful of algorithms from the
plethora of fair division algorithms that have been devised

Copyright © 2024, Association for the Advancement of Artificial
Intelligence (www.aaai.org). All rights reserved.

in the literature, which means that the vast majority of algo-
rithms remain inaccessible to the wider community.

In light of this, we present Fast & Fair, a new collabora-
tive platform for fair division applications. Currently, Fast &
Fair provides implementations of three algorithms, each of
which addresses a practical fair allocation scenario. It offers
intuitive interfaces and explains the fairness of suggested
outcomes to users via established properties. Moreover, un-
like existing platforms, Fast & Fair is open to community
contributions—this means that developers are welcome to
contribute code for their desired applications, and the result-
ing implementations can then be incorporated into our plat-
form with standardized graphical widgets and interfaces.

Fast & Fair is available at http://fair-alloc.streamlit.app.

Current Applications
We first discuss the three fair division applications that we
have implemented on Fast & Fair thus far.

1. Weighted picking sequence. This application concerns
the allocation of indivisible items among agents who
may have different entitlements represented by weights.
A weighted picking sequence proposed by Chakraborty,
Segal-Halevi, and Suksompong (2022) guarantees a ver-
sion of envy-freeness called WEF(x, 1 − x). Intuitively,
the procedure simulates the agents taking turns pick-
ing their favorite items, where agents with larger enti-
tlements are allowed to pick more frequently than those
with smaller entitlements. Part of the user interface for
this application is shown in Figure 1.

2. Fair two-sided matching. The fair division literature
typically assumes that agents have preferences over the
items to be allocated, but not vice versa. However, in
certain scenarios, the “items” may correspond to hu-
man resources, who have preferences on where they are
allocated to. Our application implements an algorithm
by Igarashi et al. (2023), which computes an allocation
that is fair among the agents (with respect to a version
of envy-freeness called EF[1,1]), balanced (distributes
roughly the same number of items to each agent), and
swap stable (there is no swap that would benefit all par-
ties involved). The algorithm ensures a desirable alloca-
tion by taking into account the preferences of both sides.
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Figure 1: User input interface for fair goods allocation

3. Envy-free house assignment. House allocation refers to
the problem of allocating m houses to n agents (where
n ≤ m) so that every agent is assigned to exactly one
house. The model can also be applied to the allocation
of students to dormitory rooms, company workers to of-
fices, and clients to web servers. Our implementation
of an algorithm by Gan, Suksompong, and Voudouris
(2019) outputs an envy-free house allocation whenever
one exists, thereby ensuring that agents will not have an
incentive to swap houses.

In all three applications, not only does our platform pro-
duce fair outcomes, but it also does so via efficient imple-
mentations (hence the name “Fast & Fair”). Moreover, our
interface allows users to specify their preferences in an intu-
itive manner, and the outcomes that our applications suggest
are explainable—our algorithms offer detailed quantitative
explanations as to why the outcomes are considered fair ac-
cording to fairness notions established in the literature.

Implementation Details
We have developed Fast & Fair using the Streamlit front-end
library, which provides us with attractive input widgets and
front-end elements. For algorithm implementations, we use
the Python programming language due to its popularity, sim-
plicity in showing the logic of the algorithms, and capability
to accept a broader range of community contributions. As
our applications are meant for single-session use and we do
not store user states, there is no need to connect to an exter-
nal database—this eliminates the risk of exposing sensitive
information. Should the users want to save states on their
own, we have provided functions packaged as buttons with
which they can download the input parameters, suggested
outcomes, and associated explanations.

Our applications share a similar layout and panel arrange-
ment. A step-by-step user guide resides on the collapsible
left panel. The right-hand side contains the input boxes for
the relevant parameters of the application (see Figure 1);
these boxes enable automatic input format verification. Once
the user clicks the “Run Algorithm” button, the outcome is
presented in a neat table format that is easy to visualize. In
addition to measuring the running time of the algorithm, our
tool also provides concrete justifications for the suggested
outcomes under “Explanations of Outcomes”.

Figure 2: User interface for code template generator

Collaborative Feature and Outlook
While our implementations help expand the range of fair di-
vision algorithms accessible beyond researchers, we realize
that given the vast number of algorithms in the literature,
we cannot implement a significant fraction of them by our-
selves. For this reason, not only have we made our code pub-
licly available on GitHub1, but we have also added a collab-
orative feature where community contributions can be inte-
grated into our platform. To our knowledge, Fast & Fair is
the only fair division platform to offer such a feature.

Specifically, our “Create Your Own App!” page2 contains
an application template generator, which generates code
templates for interested users to develop their own algorithm
implementations and contribute to the platform. Users can
select desired input widgets of several types based on their
application scenarios and fill their code into our template.
When users finish their implementation, they can commit
their code to our GitHub repository, upon which our devel-
opers will review it and incorporate the application into our
platform. We have made our entire platform open-source and
easily extensible so that other developers can also host sim-
ilar applications on local machines or on cloud.

Given the unique collaborative nature of Fast & Fair, we
are optimistic that our platform will inspire the fair division
community to bring further solutions to the public and nar-
row the gap between fair division theory and practice.

1http://github.com/JThh/fair-alloc-app-ra/tree/new main
2http://fair-alloc.streamlit.app/Create Your Own App!
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