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ABSTRACT

Administrative data collected by homeless service providers

offer a unique opportunity to understand how homeless indi-

viduals navigate the homeless system towards securing sta-

ble housing. However, the literature on predictive models in

the context of homeless service provision has neglected the

sequential nature of services that an individual receives over

time. Our work addresses this gap by learning, from adminis-

trative data, a Bayesian network, which in turn can be used to

accurately predict whether an individual will exit the system,

or alternatively, the service she would be assigned to the next

time she experiences homelessness. Experimental evaluation

shows that the proposed approach outperforms prior art not

only at predicting exit, but also the less frequent services (and

thus more challenging to predict).

Index TermsÐ Complex systems, Bayesian network, hu-

man behavior, probabilistic modeling, trajectory prediction

1. INTRODUCTION

Homelessness is defined by the U.S. Department of Hous-

ing and Urban Development (HUD) as a situation where an

individual experiences lack of fixed, regular, and adequate

nighttime residence [1]. According to the U.S. Department of

Housing and Urban Development (HUD), more than 326, 000

people experience homelessness on a given night [2]. Un-

fortunately, the number of homeless individuals typically ex-

ceeds available resources used to assist them, necessitating

identifying the most vulnerable or in±need individuals, and

matching them to appropriate housing resources. With this

goal in mind, [3] explored the feasibility of an automated rec-

ommendation system designed to match individuals to home-

lessness services, when they first experience homelessness.

On the other hand, numerous methods have been proposed

to predict the potential of individuals to experience repeated

episodes of homelessness [4, 5, 6] and/or their risk of becom-

ing chronically homeless [7, 8]. Most such works are for-
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mulated as a binary±classification task, oversimplifying the

complexities of the homeless service provision system.

In this work, we begin by modeling the homeless ser-

vice provision task as a multi±class classification problem.

Building on the literature of Bayesian learning, we propose a

methodology that uses administrative data collected by home-

less service providers, to learn a Bayesian network that can be

used to accurately predict whether an individual will exit the

system, or alternatively, predict the service she would be as-

signed to the next time she experiences homelessness. We

demonstrate the effectiveness of our approach using a one±

of±a±kind longitudinal dataset that spans 6 years. Our results

show the ability of our approach to predict well not only exit

or high frequency services (which are most probable, but least

actionable), but also less frequent (and therefore more chal-

lenging to predict).

The rest of the paper is organized as follows. Section 2

delineates the problem statement. Section 3 introduces the

proposed approach. Section 4 describes the data, metrics, and

baselines used for evaluation, whereas Section 5 discusses the

experimental results. Section 6 concludes with contributions,

future work, and limitations of this study.

2. PROBLEM STATEMENT

Homeless service providers offer services that are organized

by type (e.g., emergency shelters, transitional housing) [9].

We denote the set of types as P , and the set of individuals as

C, each assigned to such services multiple times (i.e., reenter-

ing the homeless system more than once). Specifically, each

c ∈ C is associated with a temporally ordered sequence of

services, of which we focus on the K most recent services,

Tc = {pt1 , pt2 , ..., ptK}, where c is assigned to pti ∈ P at

timestamp ti. Given Tc, our goal is to first predict whether,

at timestamp tK+1, individual c is likely to exit (E = 1) or

reenter (E = 0) the homeless system. When the individual

is predicted to reenter, the goal is to additionally predict the

service ptK+1
she is to be assigned to at tK+1.IC
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