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ABSTRACT 

 

The purpose of this thesis is to provide an exploratory empirical examination of 

homelessness and to highlight some the many possible avenues for further research the 

topic might hold.  To do so, I investigate what housing market, macroeconomic, urban 

policy, distributional, and environmental variables may explain variation in homelessness 

rates in the United States, and what implications these relationships might have.  I find 

that commute time, per capita home sales, the homeownership rate, the percentage of 

high-housing-cost households, contemporaneous and lagged growth, lagged 

unemployment, and the poverty rate are significant predictors of aggregate homelessness.  

 Chapter one is a brief introduction to the topic, presenting a case for studying 

possible explanations of homelessness and providing a concise description of the current 

literature that has analyzed homelessness rates.  In chapter two, I lay out the theoretical 

foundations for my model, explaining the conception and operationalization of each 

variable in the study.  Chapter three presents the econometric analysis and results, while I 

provide a brief discussion of the results and concluding remarks in chapter four.  The 

appendix hosts the tables and charts referenced in the text. 

 

Dr. Tarron Khemraj 
Division of Social Sciences



  1  

Chapter 1:  Introduction 

 In this thesis, I investigate what housing market, macroeconomic, urban policy, 

distributional, and environmental variables might influence homelessness, and what 

implications these relationships might have.  The purpose of this paper is to serve as an 

empirical exploration of homelessness and highlight some the many possible avenues for 

research the topic might hold.  It is worth emphasizing that the focus of my research is to 

provide insight into what explains differing levels of homelessness in different areas – 

not explaining what “causes” homelessness.  While the two questions are obviously 

related, the latter would also require explaining why people experience homelessness at 

all in each region, not just why people are more likely to experience homelessness in 

some regions rather than others. 

 This chapter will serve as an introduction to the topic. First, I will explain the 

motivations for studying differential homelessness rates across states in the United States, 

before presenting a brief summary of the pertinent literature. 

I.  Motivation 

 The housing market has been such a prevalent topic of discussion in the United 

States during the past two years that even a cursory glance at the headlines on any given 

day has been likely to raise the subject.1  Real estate prices and home sales rose 

dramatically in most regions of the country for years, and the even more spectacular fall 

in both grabbed the attention of the public.  The subsequent macroeconomic decline has 

kept the housing market in the spotlight, as pundits deliberate what role the housing 

bubble may have had in creating the current recession.  Terms such as “subprime 

                                                 
1 As a crude measure of this, a LexisNexis Academic news search of U.S. newspapers and wires from just 
December 1, 2008 to January 1, 2009 for articles with the words “housing,” “market,” and “crisis” together 
yields 2,450 results. 
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lending” are now part of the vernacular, and issues of homeownership and are likely to 

continue to be discussed as long as the housing market remains in disarray. 

 Unfortunately, as much attention as some aspects of the housing market have 

received, others have managed to stay under the radar.  The current treatment of the 

housing market in the mainstream media might be the most glaring example of the 

bifurcation of housing policy discussion:  while changes in mortgage structure and home 

sales are discussed on a nightly basis, the rental market and other low-income housing 

issues remain off the agenda.2  This is no small detail, as the bifurcation of housing policy 

itself is likely due at least in part to these differences in attention and framing.3  While 

these differences are far from unique to the past few years, the reinvigorated debates 

about housing for middle- and upper-income households provides a somewhat unique 

opportunity to bring low-income housing policy back into the national dialogue.  It may 

even lead to acknowledgement of the differential treatment the two policy areas have 

received in decades’ worth of discussion and policymaking. 

 Perhaps most puzzling is the relative obscurity in which the topic of homelessness 

has remained.  This is not to suggest that the topic has been neglected entirely; there have 

indeed been newspaper (and journal) articles that raise the issue.4  But ironically, this 

form of potential market failure – as opposed to fluctuation – in the housing market has 

                                                 
2 The same LexisNexis search, using the terms “low-income” and “housing,” yields 950 results. 
 
3 A good example of this rhetorical divide between housing policy for middle-and upper-income 
households and that for low-income households is to simply note how rarely tax expenditures for 
homeownership surface in policy debates about how many resources (if any) should be dedicated toward 
subsidizing low-income housing projects.  For more about the bifurcation of housing policy in the United 
States, see Ball, M. Housing Policy and Economic Power: The Political Economy of Owner Occupation: 
Routledge, 1983. 
 
4 Two reasonably representative examples of recent popular news coverage homelessness:  Hoag, Christina.  
"Foreclosures Force Rending Families onto Street." The Associated Press, March 18, 2009; and 
"Sacramento Moving Homeless from Tent City." The Associated Press, April 14, 2009.  
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received significantly less attention than the major market fluctuations that have been 

witnessed over the past few years.5  Equally important, what discussion there has been 

over homelessness has only been connected to larger discussions about the housing 

market and the economy as a whole in fairly superficial ways. 

 Of course, asserting that a topic is not being discussed much does not demonstrate 

that it should be discussed more; a lack of attention to a topic is insufficient motivation 

for exploring it.6  Fortunately, there are good reasons to consider the relationship between 

homelessness and wider economic conditions a worthy topic for further investigation: 

• Unlike many other necessary goods in the United States, people who are unable 

to secure their own housing may have to go without it entirely.  As O’Flaherty 

(1996, 6) writes, “The interesting question is ... why the bottom of the housing 

distribution is on the street rather than at the Sunshine [Hotel, notoriously low-

quality conventional housing in New York], where it was thirty years ago.  Many 

of these same people are at the bottom of the clothing market too, but they aren’t 

naked.”  This makes homelessness a relatively unique condition – people are at 

the losing end of a market for a necessity (shelter), and although some homeless 

individuals are able to obtain that necessity through private charity or public 

transfer programs, many do not.   

• Gaining a better understanding of homelessness as an economic phenomenon 

can provide us a better understanding of the forces that cause it.  For example, if 

homelessness can be identified as a predictable consequence of inflation in 

                                                 
5 The same LexisNexis search, using the terns “homelessness” and “housing,” yields 729 results. 
 
6 For example, the relationship between the federal funds rate and the wild population of beluga whales has 
gone entirely unmentioned in popular and academic literature alike, but for good (and obvious) reason. 
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housing costs, then our knowledge of inflation has broadened.  This argument is 

perhaps best-suited for justifying empirical investigations into the relationship 

between homelessness and other housing market phenomena, and it likely 

explains why much of the empirical work examining the relationships between 

homelessness and housing market conditions have focused on rent control. 

• Expanding on the previous argument, gaining a better understanding of the 

relationships between homelessness, housing market conditions, macroeconomic 

performance, can lead to more effective policymaking.  As mentioned above, 

housing policy is currently on the mind of the American public, so now is a 

perfect time to explore how housing policies – even those targeted at middle- and 

upper-income groups – might affect individuals with lower incomes, or at the 

very least determine if there might be any effects at all.  Furthermore, there has 

been anecdotal evidence about even middle- and upper-income households – a 

demographic rarely associated with homelessness – becoming homeless due to the 

recent fluctuations in the housing market; an empirical examination can help to 

clarify how likely (or unlikely) policy changes are to create such situations. 7 

• Although it may be somewhat taboo to acknowledge here, homelessness can 

impose negative externalities on those who encounter homeless people.  Living in 

places not intended for habitation can create unsanitary or hazardous conditions or 

situations, so unsheltered homeless people may restrict others from using public 

space, as people may refrain from using certain areas out of concern about the 

safety of those areas.  Additionally, seeing or interacting with a homeless person 

                                                 
7 For example, see Gutierrez, Thelma, and Wayne Drash. "Mom Forced to Live in Car with Dogs." In 
CNN.com Living, May 20, 2008 < http://www.cnn.com/2008/LIVING/wayoflife/05/19/homeless.mom>.   
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can make someone feel a wide range of emotions, whether it is discomfort from 

interacting with a stranger or guilt about the homeless individual’s situation.  

These externalities may not be pleasant or particularly weighty to discuss, but 

they are very real. 

• Finally, homelessness imposes a relatively high “human cost” on those who 

experience it.  Not surprisingly, living without permanent shelter can have serious 

negative effects on health, as individuals who experience homelessness are at 

increased risk for a litany of serious conditions, most notably tuberculosis 

(Brudney and Dobkin 1992).8  The link between mental illness and homelessness 

is also thoroughly documented.9 Furthermore, having no permanent residence can 

place individuals in physically dangerous situations, as they are more exposed to 

strangers who may have illegal and/or violent intentions.  These issues can arise 

even if homeless individuals are living in temporary shelters, as shelter conditions 

may leave individuals prone to victimization for a variety of crimes, and cramped 

living areas can also pose health hazards.  While all of these realities are sobering, 

they are summarized best – and most urgently – by the fact that people who 

experience homelessness have significantly higher mortality and morbidity rates. 

For example, Barrow (1999, 1) finds that age-adjusted mortality rates of sheltered 

homeless individuals are “four times those of the general US population and two 

                                                 
8 The fact that the bulk of academic literature focusing on homelessness comes from a public health 
perspective underscores the significance of the health problems homeless individuals may face. 
 
9 The pervasiveness of mental illness among chronically homeless individuals is a favorite topic for those 
exploring the topic of who becomes homeless, perhaps because of the popular narrative that 
deinstitutionalization led to increased homelessness in the 1980s.  While mental illness is unlikely to be a 
consequence of homelessness, the relationship between the two likely exacerbates the effects of each 
condition.  For more about homelessness, see Scott, J. "Homelessness and Mental Illness." The British 
Journal of Psychiatry 162, no. 3 (1993): 314-24. 
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to three times those of the general population of New York City.”  

   In addition to these grave issues, homeless individuals may face additional 

burdens to improving their standard of living compared to others in difficult 

situations.  This problem arises because many forms of aid require forms, which 

in turn require contact information that homeless individuals may not possess; 

having an accurate address – and in many cases, an accurate phone number – 

requires having a residence.  The predicament can be greatly exacerbated if a 

homeless individual is unable to provide necessary forms of identification; 

considering that someone without a stable private shelter has very few options for 

storing possessions, it is no stretch to suggest that this situation might arise 

reasonably frequently, whether the ID is misplaced or stolen.10 

   Although I do not intend for this paper to have a strong normative flavor, it 

would be difficult to justify not bringing up these issues.  If economists are at all 

concerned with improving the well-being of society, then surely they should 

devote at least some attention towards understanding ways to help individuals 

who may be living in some of the least desirable circumstances. 

 Because exploring the relationship between homelessness rates and broader 

economic circumstances has the potential to improve our ability to address all of the 

issues mentioned above, it should be considered a worthy endeavor.  And in light of the 

relatively scant amount of attention currently paid to the topic, virtually any treatment of 

the topic has the potential to address a relevant gap in economic knowledge.  I shall 

                                                 
10 This claim comes from discussions with homeless service providers in the Sarasota/Bradenton 
community. 
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therefore proceed, and in a manner more exploratory than definitive.11  However, there 

are certain specific contributions that this particular work may be able to add to the 

literature: 

• Consideration of new variables.  The current literature, discussed briefly below, 

rarely considers “urban” (locality) planning variables.  Although the most salient 

urban planning issue is how land use regulations may affect homelessness, such 

relationships would be difficult to include quantitatively, as discussed in the third 

chapter.  Analyzing the presence of rent control has been an exception to this 

trend, but other variables related to urban policies are often neglected.  As 

discussed in chapter three, I use population density and commute time to test the 

idea that homelessness is an urban phenomenon, and to look for possible effects 

that sprawl would have on homelessness. 

 Additionally, I consider macroeconomic performance, as discussed above.  

While some studies have taken job market conditions into consideration, growth 

and inflation have not been included in any previous study of homelessness. 

• Utilization of new data.  Nearly all of the extant empirical literature on 

homelessness uses one of two sources for data about homelessness rates:  a 

controversial 1984 report from the federal Department of Housing and Urban 

Development (HUD), and a 1990 Census enumeration.  No research has yet taken 

advantage of the development of a new source of data, annual Point-in-Time 

counts conducted by local service-coordinating organizations under the guidance 

of HUD.  This new source of data is discussed in greater depth in the next chapter. 

                                                 
11 This approach seems particularly appropriate given the fact that this is an undergraduate thesis; it would 
be awfully presumptuous to suggest that I have much to add to an extremely well-researched topic. 
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• New unit of analysis.  Previous studies that have analyzed “aggregate” 

homelessness rates have used some type of locality as the unit of analysis, looking 

at differences in rates across cities, metropolitan areas, or counties.  While this 

certainly provides useful information, using states as the level of analysis provides 

a more aggregate look at how differing conditions may influence levels of 

homelessness without the presence of myriad institutional differences requiring 

control in an analysis of homelessness across nations.12 

II.  Literature Review 

 There are no empirical studies of homelessness that use states as the unit of 

analysis, but there are a handful of somewhat similar analyses, mostly from the late 1980s 

through the 1990s, that can inform this work.  Generally speaking, the economic 

empirical literature on homelessness falls into two categories:  those that use individuals 

as the unit of analysis, and those that use localities (cities, counties, or metropolitan 

areas).  However, as O’Flaherty (2004) demonstrates, these two types of work are 

focused on answering fundamentally different questions.  Those that compare across 

localities are better for explaining what determines the levels of homelessness in a given 

area, the goal of this analysis; on the other hand, those utilizing individual-level data may 

explain who ends up at the short end of housing distribution, but not necessarily why a 

certain portion of those people are homeless.  I am therefore only concerned with studies 

that compare levels of homelessness across differing geopolitical areas. 

 Despite the difference in research questions, studies focusing on localities often 

include variables such as the racial composition or percentage of mentally ill individuals 

                                                 
12 This is not to suggest that no institutional differences exist across states, but that states present a 
compromise between the overwhelming institutional differences across countries, and the narrow focus of 
major metropolitan areas.  
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living in the populations of each area.  This is generally an attempt to discern whether 

homelessness is a condition associated with individual characteristics alone, or whether 

there are larger, structural determinants of homelessness – though such hypotheses have 

become more nuanced over time.  These studies have almost uniformly found such 

measures of demographics insignificant in comparisons across localities, even though 

demographic characteristics are often extremely relevant in analyses using individual-

level data.  However, as O’Flaherty points out, this apparent contradiction can be 

explained by what he terms a “conjunction” model of homelessness:  to become 

homeless, an individual generally has at least some of the characteristics that puts 

someone at the bottom of the housing distribution “list,” and must live in an area where 

homelessness “reaches up” sufficiently high on the list to be left out of conventional 

housing.  As a result, a substantial amount of demographic data has been omitted from 

this study because it is likely irrelevant to this particular research question, though not 

necessarily to informing homelessness policy in general.  The policy recommendations of 

individual-level analyses, which tend to focus on pathologies, may be considered a 

relevant complement to information that comes from this type of analysis, but is not 

necessary to form the right conclusions about the particular issue I am addressing.  I will 

therefore focus on what market or aggregate variables have been found significant in 

studies of localities. 

 Some of the earliest empirical work on homelessness rates was geared toward 

addressing a straightforward policy debate:  whether rent control was a primary cause of 

homelessness.  Even an economic principles course can suggest rent control as a potential 

cause of homelessness, since it is a classic example of a price ceiling; if the ceiling has 
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any effect, it will create a shortage for that particular good, in this case “affordable” 

conventional housing.  The suggestion gained some support in the 1980s, particularly 

from William Tucker (1989, 1991), who used data from a 1984 HUD survey13 to argue 

that rent control is the primary cause of homelessness.14  However, the empirical work 

assessing this argument is mixed, as Tucker’s conclusions have yet to be replicated.     

Quigley (1990) demonstrates that Tucker misspecified his model by essentially failing to 

include income and price in his regression analysis; including these two variables (as 

measured by poverty rate and average contract rent, respectively) substantially reduced 

the significance of rent control.  Quigley obtained even better results by replacing the 

dummy for rent control with a measure of housing vacancy.15  Applebaum, et. al (1991)  

similarly demonstrate the shortcomings of Tucker’s methodology and conclusions. 

 Assessments based on other data sets have had more ambivalent conclusions 

about rent control.  For example, Grimes and Chressanthis (1997), using data from the 

1990 census, find that the presence of rent control has a direct influence on homelessness 

rates, but that the influence is minimal, increasing the population of sheltered homeless 

by 0.03%, and the population of unsheltered (street) homeless by 0.008%.  Meanwhile, 

Early and Olsen (1998) combine microdata and city-level data from a variety of sources 

                                                 
13 U.S. Department of Housing and Urban Development.  A Report to the Secretary on the Homeless and 
Emergency Shelters (1984).  The report included estimates of homeless populations for sixty U.S. cities.  
Although the data was the primary source for most empirical studies of homeless rates for over a decade, its 
use created considerable controversy because many of the numbers came from estimates given in 
interviews with local “informants” who were knowledgeable of the homeless situation in the given area.  
No systematic count was made. 
 
14 Though I only cite two of his works here, Tucker published several articles emphasizing the same 
conclusion, based on the same regression analysis. 
 
15 Housing vacancy data provides the number, and sometimes certain characteristics, of housing units that 
are currently open.  Such data can indicate how “loose” or tight the housing market is – that is, low vacancy 
rates suggest a market where the demand for housing is keeping pace with or even outstripping supply.  
These variables are discussed in further detail in the following chapter. 
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to estimate a two-step logit model, concluding that rent control likely contributes to 

homelessness for some individuals by decreasing the rental vacancy rate and increasing 

prices outside of the regulated jurisdiction, but that these effects are likely offset by the 

direct reduction in homelessness as a result from lower regulated prices. 

 Bohanon (1991) finds that rental prices and unemployment explain a substantial 

portion of variation across localities in the 1984 HUD data.  Elliott and Krivo (1991) 

explain the same variations with the availability of low-rental units and expenditures on 

mental health care, although their observations for the explanatory variables come from 

1979-1981, so if any effects they found are real, they are significantly lagged.  Burt 

(1992) constructs a far more comprehensive data set from a variety of sources to address 

the question, and concludes that labor market conditions, as well as various measures of 

resources for medium- and low-income individuals, are particularly important predictors 

of homeless rates.  Unfortunately, data issues persist even in this rigorous analysis; 

homeless rates are operationalized by counting the number of shelter beds within each 

jurisdiction, which requires the assumption that ratio of shelter beds per homeless person 

are approximately equal across areas. 

 Honig and Filer (1993), despite reverting back to the 1984 HUD data, are 

similarly ambitious in finding “structural” economic determinants of homelessness.  They 

estimate a model where several housing market, labor market, policy, and demographic 

variables are significant.  Although the model is not particularly parsimonious – it utilizes 

thirteen variables – the model is also successfully regressed against data for individuals 

living doubled up or in crowded conventional housing situations, a relatively unique 

contribution. 
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 Troutman, Jackson, and Ekelund, Jr. (1999) employ both the 1984 HUD data as 

well as the 1990 census data in both single- and simultaneous-equation models and find a 

direct relationship between homelessness and funding for low-income housing programs.  

Rather than conclude that the relationship may be due to an omitted variable (or adopt 

another causal narrative), the authors argue that homelessness is not primarily a housing 

policy problem.16  The corresponding policy implication is that while substance abuse 

and mental health care programs might affect homelessness rates, attempting to alter 

housing market conditions will not.  However, it is worth noting that other research 

efforts have not reached the same conclusion.  For example, Quigley, Raphael, and 

Smolensky (2001) arrive at virtually the opposite conclusion using several different 

measures of homelessness, using Burt’s shelter bed counts, records of transfer payments, 

and 1994 HUD data from California in addition to the 1990 census data.  The rental 

vacancy rate was particularly crucial for all of the data sets utilized. 

Although this is not a complete listing of economic analyses of homelessness, it is 

a complete list of those most directly related to this project.17  As can be readily seen, it is 

a fairly short list, with limited variation in the data used.  There seems to be a fairly 

strong consensus that aggregate homeless rates are at least in part due to housing market 

conditions, but some disagreement about the importance of rent control and other policy 

variables remain.  Perhaps most importantly, many potentially relevant relationships 

remain unexplored, a gap that I hope to at least partially address here.  

                                                 
16 The authors do nothing to rule out or account for the possibility that funding for low-income housing 
programs can be explained by homelessness rates. 
 
17 For example, Early and Olsen (2002) provide an excellent analysis and estimation of a fairly wide array 
of possible determinants of homeless rates, including political climates, degrees of governance, and crime 
rates.  Although the paper provides numerous analytical and empirical insights, they are not easily 
summarized; perhaps more importantly, they are not directly applicable to this particular project. 
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Chapter 2:  Analytical Framework 

 The first portion of this chapter is a discussion of the dependent variable – 

“homelessness” – and the issues of defining, operationalizing, and measuring it.  I then 

move on to each of the potential explanatory variables to be included in the analysis, 

explaining each and justifying its potential relevance.  Finally, I justify the omission of 

three potentially relevant variables (rent control, other regulations, and interest reates) 

from the model. 

 Although the literature does contain some examples of theoretical models for 

homelessness at the local or market level, I am not strictly testing a single model in this 

paper.18  Because the accuracy of each model may depend greatly on each locality or 

market in question, a relatively aggregate analysis of homelessness is a poor way to test 

such models.  Different explanations for homelessness in a single given area can be tested 

much more directly, and using aggregate data would only cloud the picture, rather than 

clarify it.  This does not, however, suggest that theory and institutional knowledge cannot 

inform the analysis.  Consequently, what follows is a justification of the hypotheses that 

certain forces might be influential in the aggregate, rather than a separate examination of 

“complete” theories that are likely valid but only for different sets of circumstances. 

I.  Dependent Variable 

 My first task in this chapter is to explain my dependent variable, initially stated 

broadly as “homelessness.”  The purpose of this study is to explain why homelessness is 

more prevalent in some areas rather than others; in order to do so, I must therefore be 

able to “measure homelessness.”  However, in order to have an accurate measure of 

                                                 
18 Although many authors have constructed filtering models to analyze housing markets, O’Flaherty (1995) 
is unique in his focus on such a model’s predictions for homelessness. See O'Flaherty, B. "An Economic 
Theory of Homelessness and Housing." Journal of Housing Economics 4, no. 1 (1995): 13-49. 
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something, I must first have a strong and precise understanding what I am trying to 

measure.  So I must develop a working definition of homelessness in order for the goal 

and methods to be clear. 

 Although “homelessness” is a common term in the lexicon, it can be used to refer 

to a variety of conditions; this makes it necessary to specify what exact problem I intend 

to address.  While the word “homeless” is often used colloquially to refer to any person 

who is visibly destitute or engaged in panhandling or other “non-productive” daytime 

activities, this nebulous use is of little help for our purposes – not only is it imprecise, it 

also fails to capture exactly the concept studied here.  Because this is an investigation into 

housing failure, we must instead use the term in a more literal sense – as a housing 

market condition experienced by individuals.  So “homelessness” in this context refers to 

the issue of having no stable shelter obtained through one’s own means. 

While this may seem like a straightforward conceptual definition, it is easy to 

come up with many plausible scenarios that could be considered something of a “gray 

area” with respect to whether or not they should be considered homelessness.  For 

example, one could argue that an individual who is sleeping on a friend’s couch for the 

night has obtained that shelter through his or her “own means” – in this case, the social 

capital needed to have the friend agree to those particular arrangements.  But sleeping on 

a friend’s couch does not necessarily entail using one’s own financial resources, so our 

loose definition would need to define what “means” may be used for obtaining housing.  

Moreover, our couch-inhabiting individual may be in a quite stable living situation, if 

s/he is in particularly good terms with the friend and the arrangements are intentional.  

On the other hand, if the individual is an 18-year-old kicked out of the house by his or her 
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parents, and is staying for one night at a distant acquaintance’s house, then s/he may be 

sleeping “in the streets” the next night. 

Perhaps more relevant for our purposes is the phenomenon of sleeping in shelters.  

Although the individual is sleeping with a roof above her head, does that count as a 

“home”?  The question is made more difficult by the fact that shelters are far from 

homogenous:  “emergency” shelters allow individuals to stay on a night-by-night basis, 

while others serve as longer-term transitional housing for individuals who may be 

guaranteed a bed at that particular establishment for a week, a month, or perhaps even 

longer.  So once again, stability can depend greatly on the particular situation.  Finally, 

some shelters may require individuals to pay a small fee while others operate without 

charging its users, so individuals living in “homeless shelters” may have widely varying 

degrees of homelessness according to both portions of our conceptual definition, stability 

and utilization of one’s own resources.  

The point here is not that 18-year-olds sleeping on the couches of loose 

acquaintances is a major portion of the population we should consider “homeless” for our 

purposes (it is not); or that we need to consider every possible situation of an individual 

living in any type shelter.  Rather, these situations demonstrate that housing stability and 

homelessness do not work neatly as dichotomous concepts.  This means that “measuring 

homelessness” as defined conceptually would be a nearly impossible task.  Not only 

would it be difficult to come up with a quantitative “degree of homelessness” scale that is 

justifiably comprehensive, precise and accurate; it would also require coding the living 

situation of each individual in a study on that scale.  Needless to say, such a task would 

be overwhelming, even for a paper that is not a mere undergraduate thesis. 
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So while we can acknowledge that homelessness is not exactly a dichotomous 

concept, the reality is that we must use it as one in order to have a working definition.  

This does not, however, mean that our conceptual definition discussed above is without 

value; it can still be used as a criterion for judging our more practical definitions of 

homelessness.  That is, in the aggregate, our definition of homelessness should include 

those individuals who are in the most unstable living conditions and who are using the 

smallest amount of their own resources for housing.   

Unfortunately, when it comes to formulating a working definition of 

homelessness for this paper, I have little say, because I did not generate the data myself.  

Rather, the data on homelessness comes from the Department of Housing and Urban 

Development (HUD), so our analysis classifies individuals as homeless based on the 

definition that HUD has developed.  That definition is: 

1. an individual who lacks a fixed, regular, and adequate nighttime residence; 

and 

2. an individual who has a primary nighttime residence that is —  

A. a supervised publicly or privately operated shelter designed to provide 

temporary living accommodations (including welfare hotels, congregate 

shelters, and transitional housing for the mentally ill);  

B. an institution that provides a temporary residence for individuals intended 

to be institutionalized; or  

C. a public or private place not designed for, or ordinarily used as, a regular 

sleeping accommodation for human beings.19 

                                                 
19 U.S. Code Title 42, Chapter 119, 1987). Revised August 19 (2004). 
<http://www.hud.gov/homeless/definition.cfm.>. 
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Additionally, the federal definition requires that individuals receiving assistance from any 

federal homelessness program meet any possible income eligibility requirements, and 

individuals who are detained or imprisoned for illegal activity are not considered 

homeless. 

 While probably not perfect, the federal definition of homelessness seems like a 

reasonable one for our purposes.  It clearly includes the “street homeless” – individuals 

who are literally unsheltered by anything intended for habitation – as well as those whose 

next-best (or more likely, only) alternative is street homelessness:  individuals who are in 

emergency or transitional housing programs.  It also worth noting what the federal 

definition excludes:  not only are those being released from jail or prison into unstable 

housing situations excluded, but individuals living doubled-up in conventional housing 

are also not counted as homeless under this definition.  It is therefore likely that the 

definition excludes at least some individuals whose living situations are at least as 

undesirable as some individuals who are categorized as homeless.  However, a perfect 

working definition of homelessness is probably unattainable, and this one does at least 

pass a “smell” test for plausibility and usefulness. 

As mentioned above, the homelessness data used here comes from HUD; it is a 

product of the Point in Time (PiT) enumeration initiative developed by the agency.20  

Like the name suggests, the goal of the project is to count the number of people who are 

homeless at a given time – more specifically, in a given 24-hour period in January.  This 

is done by conducting in-person counts of homeless people in shelters and in outdoor 

                                                                                                                                                 
 
20 Data for 2005: <http://www.hud.gov/offices/cpd/homeless/05local/index.cfm>, retrieved April 17, 2009. 
Data for 2006: <http://www.hud.gov/offices/cpd/homeless/local/index.cfm>, retrieved April 17, 2009.  
Homeless individuals per 1000 people, as well as the percentage of homeless who were sheltered, are 
presented by state in Tables 1 and 2 on pages 51-54. 
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locations – often accompanied by surveys – and is supplemented by data from shelter 

management software (Homeless Management Information Systems). Because only the 

initial two years of data from this project are currently available, the effort provides us 

with a cross-section of homelessness by geographic area, though it may be treated as 

panel data as it accumulates.  It is worth noting that some localities take advantage of the 

reduced cost of adding a survey in addition the enumeration; if done with sound 

methodology, these efforts could yield extremely useful data sets.   

The census is administered by local “lead agencies” that are in charge of 

coordinating service providers in each “Continuum of Care” (CoC), a HUD term that is 

somewhat analogous to census tracts.21  As a result, the methodologies are decentralized.  

HUD does provide some requirements and many guidelines to agencies to direct their 

efforts, but it is necessary to emphasize that the methods are not uniform across CoCs.22  

This approach was clearly created with the needs of agencies and service providers in 

mind, and as a result, it does have some drawbacks.  Although HUD issues requirements 

that make the enumeration far more precise than previous efforts, which included 

estimates from local administrators or overly simplified extrapolation techniques, the data 

must certainly be used with caution.  However, the decentralized approach may not be an 

entirely negative practice, even if the only goal is maximizing accuracy:  lead agencies 

                                                 
21 The idea is that creating and maintaining CoCs with lead agencies can help identify and eliminate 
redundancies and gaps in services within reasonable geographic boundaries.  However, the breadth of each 
CoC is highly variable; for example, there is a single CoC for the entire state of Montana, while many cities 
have their own CoC.  Sarasota is part of a CoC that covers all of Sarasota and Manatee counties; the lead 
agency for this CoC is the Suncoast Partnership to End Homelessness. 
 
22 In 2006, HUD published revised guides for counting sheltered and unsheltered homeless people which 
included explanations of HUD requirements as well as examples of “best practices” utilized in various 
CoCs.  For a summary of this information, see U.S. Department of Housing and Urban Development, 
Office of Special Needs and Assistance Programs, Standards and Methods for Point-in-Time Counts of 
Homeless Persons and Annual Housing Inventory Updates, 2006.   
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may know the best techniques for finding the most accurate count of homeless people in 

their own jurisdiction, since they likely have some hard-to-obtain information such as 

where street homeless are likely to be found, who they are likely to engage or interact 

with, etc.  Moreover, decentralized efforts now may yield a “best practices” methodology 

that can eventually be made standard. 

In short, annual PiT counts and accompanying surveys are providing a new source 

of data that should be used cautiously for now, but that may prove to be an extremely 

valuable resource for helping understand homelessness in the future.  One of the 

motivations for this project is to demonstrate a fraction of this potential value; although it 

is my hope to obtain useful results from the two years of data currently available (from 

2005 and 2006), I hope that projects similar to this may be executed using PiT data once 

it is more methodologically sound and additional years of data allow for more useful 

panel and time series analyses.   

As is made clear in the literature review, quantitative measurements of 

homelessness have been limited, so most empirical work has been forced to use either 

indirect measures such as shelter beds, or one of few existing data sets such as the 1984 

HUD survey and the 1990 census enumeration.  The addition of possible time series or 

panel analysis for aggregate data is therefore a highly significant development. 
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II.  Independent Variables 

 Although I am not testing a formal model for homelessness, economic theory and 

institutional knowledge should still guide the quantitative analysis.  In this section, I 

explain and justify each variable that is initially included in the model, and explain how 

each is operationalized.  I loosely group the variables by shared topics:  housing market 

characteristics, macroeconomic conditions, urban planning variables, income and 

distributional considerations, and climate. 

Housing Market Characteristics 

 Because this is an investigation of homelessness as a housing market 

phenomenon, there should naturally be several housing market variables that are included 

in the analysis: 

Rental Vacancy Rate.  The rental vacancy rate is the percentage of total rented 

housing units that are currently unoccupied (vacant).   Low vacancy rates would indicate 

a tighter housing market for renters, which could be expected to lead to a higher rate of 

homelessness due to friction within the market and insufficient supply.  That is, even 

though I am not assuming that homelessness is caused by a simple shortage of housing, a 

tighter market would exacerbate coordination and matching problems, which could lead 

to homelessness for individuals with fewer connections.  Data for rental vacancy rate 

comes from the U.S. Census Bureau’s Housing Vacancies and Homeownership series. 

 Per Capita Home Sales.  This variable is self-descriptive:  it is the number of total 

homes sold in each state, adjusted for population.  Although the expectation is that most 

homeless individuals have relatively low incomes and therefore would not be in the 

market for owning homes, if the relative availability of low-quality (affordable) housing 
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is tied to the market for higher-quality housing, then a high number of new homes sold 

could translate to high levels of homelessness for two reasons.  First, the housing market 

might be relatively tight for housing at all qualities; in this case, insufficient supply at the 

highest quality of housing would push some consumers into lower-quality units than they 

would otherwise purchase.   In this scenario, the high rates of home construction that 

come as a necessary condition for sales would be alleviating this build-up of demand, so 

although homeless rates would be high in areas with high per capita home sales, those 

areas should see decreasing rates of homelessness because the new homes are loosening 

the market, allowing previously-homeless individuals to rent units that were vacated by 

renters who were waiting to become owners. 

 The second possibility is that new home sales represent the gentrification of an 

area.  If resource constraints render some low-income individuals relatively immobile, 

then the gentrification of an area could lead to homelessness as high-income individuals 

move into newly constructed housing while some low-income individuals are unable to 

immediately obtain new housing within their physical constraints. Data for home sales 

comes from the National Realtor Association. 

Homeownership Rate.  The homeownership rate is the proportion of all 

households that own, rather than rent, housing units.  This variable could be considered a 

control for areas where the housing market is dominated by owners rather than renters.  

The reasoning here is straightforward:  homelessness is more likely to arise out of issues 

in the rental market for two reasons.  Most obviously, individuals prone to homelessness 

are relatively unlikely to possess the resources to be in the market for owning a home; 

second, homeowners have inherent protection that is built into their status as consumers 
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of owner-occupied housing.23  For example, homeowners have the option of re-financing 

a mortgage or renting out a portion of their home, possibilities that a renter does not 

have.24  Homelessness rates should therefore be higher in renter-dominated markets, or 

those with low homeownership rates.  Homeownership rate data is taken from the U.S. 

Census Bureau Housing Vacancies and Homeownership data set. 

Median Housing Costs.  This variable refers to the median price faced by renters 

in each state for consuming one month of housing services – primarily rent and utilities.  

It is important to emphasize here that this variable does not refer to the “user cost” 

incurred by homeowners for any maintenance or upkeep of property.25  Rather, this 

measure is solely for renters, and is included to provide a measure of the relative prices 

for rental housing across areas.  If there is a relationship between median housing costs 

and homelessness rates, it should be direct:  a market with higher prices will be more 

difficult for resource-constrained individuals to enter, and lower the relative cost of using 

their resources for other goods and services.  Information about median housing costs 

comes from the U.S. Census Bureau American Community Survey. 

Housing Costs Adjusted by Median Income.  Adjusting the median housing costs 

by measuring it relative to median income in an area may provide a more accurate or 

helpful picture of the general constraints faced by consumers in each area.  This variable 

                                                 
23 It is certainly still possible for an owner to become homeless, and looking for this particular pathology 
will become particularly interesting because of anecdotal evidence of homelessness due to foreclosure.  
However, it is likely that the vast majority of people who experience homelessness are individuals who 
would be in the market for renting, rather than owning.  Since the data for this project is from 2005-2006, 
the alternative is likely trivial. 
 
24 Of course, many jurisdictions have enacted “tenant’s rights” laws that can make eviction a somewhat 
lengthy and complicated process, but this is a relatively small amount of protection in comparison to what 
owner-occupied housing is afforded. 
 
25 This would, however, capture any of this user cost incurred by landlords that is passed on to tenants. 
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is therefore included in the initial analysis not as its own unique concept, but rather as an 

alternative to the unadjusted median housing costs; even if both are found to be 

significant in the initial model, it would only be appropriate to include at most one of the 

two in the final model.  Median income is measured by U.S. Census Bureau Housing and 

Household Economic Statistics Division. 

High-Housing Cost Households.  This unwieldy phrase refers to the percentage of 

renters who spend 30% or more of their household income on rent and utilities.  This is 

an imperfect measure of what portion of rental consumers in a given area faces high 

housing costs relative to income.  Unlike median housing costs adjusted for median 

income, this variable directly finds how common it is in a given market for a consumer to 

face high rental costs relative to income; however, it captures not only those consumers 

who face high housing costs even for low-quality housing, but also any consumers who 

exhibit a preference for high-quality housing relative to income.  That is, a high number 

could mean that many renters in an area spend a large portion of their income on housing 

because their next-best alternative is to spend almost nothing on housing and become 

homeless, or it could reflect a composition where many renters would prefer to spend 

their money on relatively high-quality housing rather than high-quality transportation or 

various other goods.  In the former case, a direct relationship with homeless rates should 

be expected, but in the latter, the relationship should be nonexistent or weakly negative.  

My intention is for this variable to capture the former dynamic.  This measure is also 

from the American Community Survey of the U.S. Census Bureau. 
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Macroeconomic Conditions 

 A major potential benefit of using states as the level of analysis is that they may 

be large enough to exhibit noticeable differences in housing conditions due to differences 

in aggregate economic conditions.26  Although some of these differences may come 

through in analyses at smaller levels – particularly localities or metropolitan areas – the 

latter options are limiting because aggregate effects may be dispersed somewhat 

geographically – that is, while differing institutions can force some economic conditions 

to differ according to political boundaries, others may not, and the arbitrary divisions of 

various localities or metropolitan areas could skew results.  While state lines may be 

equally arbitrary, they are less restrictive because they are wide enough to allow for more 

consideration for any spillover effects of one locality on another.  On a more practical 

note, macroeconomic data is unavailable for many metropolitan areas, so this would 

render them relatively useless for this project; generating such data would clearly be far 

beyond the scope of this project.27 

 None of the macroeconomic variables used here have been components of formal 

models used to describe homelessness at the aggregate level, but the reasons for including 

two of them – growth and unemployment – should be clear.  Inflation, on the other hand, 

could have several different effects – or no effect at all – on homelessness.   

Here are the three macroeconomic performance variables included in the initial 

model: 

                                                 
26 Although homelessness and aggregate economic conditions could be compared across nations, any 
attempt at such an analysis would likely prove fruitless:  there be a plethora of external considerations to 
control for that are probably only minimally relevant within a single nation.  Furthermore, data is likely to 
be sparse, so any quantitative analysis would be extremely limited. 
 
27 Looking at different homeless rates among localities would be more useful for looking at the possible 
effects of various regulations, a topic addressed in more detail below. 
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Growth.  If the “rising tides lift all boats” concept has merit, then the benefits of 

growth could result in some individuals being “lifted” out of homelessness.  Of course, 

ignoring all distributional questions would be naïve – those are addressed below – but 

including growth should give us a very slightly better idea of the impact that fluctuations 

in output have on people with relatively few resources.28  Less formally, it provides a 

crude test of the validity of anecdotal evidence suggesting that the recent economic 

downturn has been responsible for more people becoming homeless. 

In this project, growth is defined as the annual percentage change in Gross 

Domestic Product by State, as measured by the Bureau of Economic Analysis.29  Because 

aggregate changes might take significant time to have tangible impacts on many 

individuals, I include growth as both a contemporaneous and as a lagged variable. 

Unemployment.  The relationship between unemployment and homelessness has 

been explored in some studies of individual-level homelessness, but much less attention 

has been paid to the level of unemployment and homelessness rates.  However, the 

analysis of the former is similar to the latter:  if homelessness is at least partially due to 

insufficient individual resources, then job loss may tighten some individuals’ constraints 

sufficiently to push them into homelessness.  Although this would obviously not be a 

consequence for every individual who experiences job loss, there might be a direct 

relationship between unemployment and homelessness rates in the aggregate. 

However, because the path from unemployment to homelessness may take 

significant time for some individuals, I initially include unemployment as both a lagged 

                                                 
28 Possible effects that different income distributions could have on homelessness are discussed below. 
 
29 Until recently, this was known as Gross State Product. 



  26  

and a contemporaneous variable.  Unemployment data is from the Bureau of Labor 

Statistics. 

Inflation.  The effects that inflation could have on homelessness may not be 

obvious, but there are two possible reasons why inflation could change homeless rates in 

a relatively straightforward manner.  The first is that if wages are stickier than prices, 

then rapid unexpected inflation could effectively lower real wages, perhaps sufficiently 

for some individuals to be forced out of conventional housing in the short run.   

However, inflation and homelessness might have an inverse rather than direct 

relationship because of the redistributive aspect of inflation.  Since inflation erodes the 

value of debt obligations, it effectively redistributes some resources from creditors to 

debtors.  Because individuals on the verge of homelessness are far more likely to be 

borrowers than lenders, an eroded value of debt could therefore be the difference between 

keeping and losing conventional housing for some individuals.   Of course, the United 

States did not witness particularly high inflation in 2005 and 2006, so neither effect is 

likely to be prominent in this analysis.   

 Inflation is calculated using Consumer Price Index data provided by the Bureau of 

Labor Statistics.  It is very important to note that this data is grouped by multi-state 

regions, so this variable is effectively controlling for changes in prices across larger 

sections of the country, not between individual states.  

Urban Planning Variables:  Population Density and Commute Time 

 Population Density.  Homelessness is commonly thought of as an urban problem, 

though there is little actual empirical work to demonstrate this.  However, if we can 

identify homelessness as a primarily urban phenomenon, then we can focus on causal 
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mechanisms that would work in relatively population-dense areas, and that would not 

work as frequently in rural environments.  Of course, the perception of homelessness as 

an urban problem could be due to higher raw numbers of homeless visible in urban areas 

as a result of a higher population, rather than due to differences in homelessness rates.  

I use population density as a crude test of whether homelessness is truly an urban 

problem.  The measure of density used here is an extremely simple one:  it is simply the 

land area of each state divided by its total population.  Population densities are obviously 

not homogenous across different areas within each state, but using total population 

density gives us an idea of the relative portion of each state that could be considered 

urbanized.  Although the most appropriate unit of analysis for measuring the importance 

of urbanization to homelessness would clearly be localities, state-level data is more 

useful for our other purposes, so I am sacrificing some precision here for the sake of the 

overall picture.  Population and land area data were provided by the U.S. Census Bureau. 

 Commute time.  The second variable related to urban planning included in the 

initial analysis is commute time.  This variable was included to get some idea of whether 

or not sprawl has an effect on homelessness.  To be more precise, in areas with high 

population but low density, there may be a significant spatial disconnect between 

important resources.  If very few jobs are available within reasonable distance of feasible 

living arrangements, then individuals living in areas with sprawl would be under more 

significant constraints, as their transportation costs could be significantly higher.  

However, because most individuals would likely choose to have conventional housing 

rather than a job if forced to pick between the two, the relationship between commute 

time and homelessness is expected to be negative:  if sprawl creates homelessness, it is 
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likely to occur for individuals who choose to remain closer to jobs, and are therefore less 

able to obtain conventional housing.  The measure of commute time used here is mean 

commute time, as determined by the American Community Survey of the US Census 

Bureau. 

Income and Distribution 

 One of the most frequently suggested causes of homelessness is also one of the 

simplest:  individuals may simply have insufficient resources to obtain a stable housing 

situation.  However, more complex arguments about how income and its distribution may 

affect homelessness can be made.  I present possible reasons different measures of 

income and its distribution might affect levels of homelessness for the following 

variables: 

Poverty Rate.  If the exceedingly simply explanation of differing homelessness 

presented above – homelessness occurs because homeless individuals lack the economic 

resources to obtain conventional housing – then areas with a relatively high portion of 

low-income individuals should have higher homeless rates.  Although the United States’ 

federal definition of poverty is not necessarily perfect, it can serve the purpose of 

providing a measure of the proportion of each population that is living with a minimum 

set of economic constraints.  Deciding what cutoff level is useful for the purposes of this 

analysis is necessarily arbitrary, but utilizing the poverty line has the benefit of allowing 

for the use of readily available data.  The source for this data is the Housing and 

Household Economic Statistics Division of the U.S. Census Bureau. 

Income Inequality.  O’Flaherty (1996) presents a case for a shrinking middle class 

causing increases in homelessness, a theory that is somewhat supported at face value by 
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looking at changing income distributions and levels of homelessness in New York City, 

Chicago, Newark, and Toronto.  The idea is that a smaller middle class means reduced 

demand quality for medium-quality housing (for example, low-quality newly constructed 

new homes), which means increased demand for higher or lower qualities of housing.  

Assuming that at least some of the change is in each direction, this means higher prices 

for both higher- and lower-quality housing are required to soak up the “extra” demand for 

the alternative qualities.  At the lowest quality of housing, these changes could be seen by 

price increases that could force some individuals out of conventional housing, or it could 

mean that the quality of the worst-available housing falls.  In the latter case, although no 

additional individuals would be priced out of the housing market, the quality of housing 

that is affordable to those with extremely low incomes worsens, so conventional housing 

becomes less preferable to homelessness, despite remaining significantly more costly.  

This could result in some individuals “preferring” homelessness to extremely low-quality 

conventional housing, because their limited resources could be used in more beneficial 

ways.  That is, the opportunity cost of homelessness would fall. 

I use the Gini coefficient as a measure of income distribution in each state.  A 

high Gini coefficient signals higher income inequality, so any relationship with homeless 

rates should be direct. 

Per Capita Personal Income.  Personal income is used here in the national income 

accounting sense, defined as “the sum of wage and salary disbursements, employer 

contributions for employee pension and insurance funds, proprietors’ income, property 

income … and transfer payments to individuals, less personal contributions for social 
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insurance.”30  This variable is not intended to measure individual constraints, but is rather 

a sort of baseline for the distribution of total resources across states.  Although I have 

already included growth as an explanatory variable, growth alone only addresses the 

relative changes in resources, and not the levels of resources themselves.  However, using 

personal income rather than gross domestic product allows for a slightly more direct 

measure of resources that might accrue to individuals within a relatively short time frame.  

Personal income is measured by the Bureau of Economic Analysis. 

Median Income.  This is the final measure of individual income that could be 

relevant.  It is included as another possible indication of the relative aggregate resources 

of individuals in each state; if per capita personal income and distribution as measured by 

the Gini coefficient are significant, then median income is unlikely to add much to the 

model.  However, if median income is significant, it may be a more parsimonious way to 

measure the impact of aggregate resources and distribution on homelessness.  Obviously, 

any relationship between median income and homeless rates should be negative.  Median 

income is measured by the U.S Census Bureau. 

Climate:  Heating Degree Days 

 There are two reasons to believe that differences in climate could affect 

differences in homelessness rates across regions.  First, if unsheltered individuals are 

significantly more likely to go undetected during a point-in-time count, then we might 

expect to see higher levels of homelessness in harsher climates, where any shelter 

resources are less likely to go unused.  This possibility is particularly salient with HUD’s 

PiT data, as the counts are conducted during January for the specific purpose of 

                                                 
30 http://www.bea.gov/about/pdf/AlternativemeasuresHHincomeFESAC121404.pdf  
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maximizing the percentage of sheltered individuals counted, making detection of each 

homeless individual more likely. 

 Second, individuals without adequate shelter may be likely to move towards areas 

with milder climates.  If this effect is present, it would produce the opposite relationship 

between homelessness rates and climate, with higher rates in states with more hospitable 

climates.  This could create potentially serious identification issues, since both effects 

could be significant, but because they work in opposite directions, they could effectively 

cancel each other out quantitatively.   

 There are methodologies that would allow us to escape this identification 

problem, but they are unfortunately beyond the scope of this paper.31  However, it is 

likely that the issue of mobility is relatively trivial:  since homeless individuals are likely 

to have relatively few resources, it seems unlikely that an individual could move across a 

significant portion of the country in order to live unsheltered in a more hospitable 

climate.  I am therefore using climate primarily as an indicator of the ability to detect 

homeless individuals; once again, this argument predicts that homeless rates should be 

higher in harsher climates.  Should this relationship be significant, it should be included 

in the model as a crude correction for measurement problems.32 

                                                 
31 For example, conducting both summer and winter counts, then comparing the changes in each area, 
might give us an idea of how the data might be influenced from weather affecting the probability of 
detection.  Individual-level longitudinal data could provide clues into the mobility of homeless individuals, 
though such data would be extremely difficult to obtain. 
 
32 Homeless rates could also be higher in harsher climates because the weather could influence individuals’ 
preferences.  That is, individuals living in extremely mild climates might view homelessness as less 
undesirable compared to extremely poor conventional housing relative to individuals living in harsh 
climates.  However, since the two groups are similarly constrained in their housing choices, they should be 
treated similarly when classifying their housing situation.  In other words, the goal here is to measure 
constraints, not preferences, so if differences across climates arise for this reason, it could still be 
considered a measurement problem similar to the one discussed above. 
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 To approximate the harshness of climates in various states, I use population-

weighted average heating degree days for the month of January for each state.  Heating 

(and cooling) degree days are approximations of the amount of energy needed to keep a 

housing unit at the temperature 65 degrees Farenheit.  Although the measure is an 

imperfect approximation, it should suffice for the purposes of giving a measure of the 

harshness of a given climate in January. 33  The data used here for heating degree days 

was taken from the National Climatic Data Center. 

III.  Omitted Variables 

 Here, I will briefly discuss rent control, other regulations, and interest rates as 

potentially relevant factors that have been left out of even the initial model, and justify 

their omission.  Although rent control clearly falls under the category of “regulations,” it 

has received sufficient attention for its potential relationship to homelessness that it 

merits its own discussion. 

Rent Control   

As discussed above, the possible causal effect that rent control could have on 

homelessness has garnered relatively significant attention, so its absence from even my 

initial model should be justified.  Since it is a regulation formulated at the local level, the 

presence of rent control is not a dichotomous variable at the state level.  Because different 

states likely have varying proportions of their populations living in areas with rent 

control, it might still be possible to quantify degrees of rent control at the state level, but 

this would be extremely unwieldy and beyond the scope of this project. 

                                                 
33 Perhaps the most pressing shortcoming of heating degree days is that heating degree days assume a linear 
relationship between temperature and the required energy, even though this is likely not the case..  
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 However, if rent control is truly a strong factor in determining homeless rates, 

then it should not be discarded merely because it is difficult to incorporate into this 

particular analysis.  After all, its absence would not only weaken the accuracy and 

usefulness of the model, such an underspecification would be a clear example of 

introducing omitted variable bias. 

 Fortunately, there are several more sound justifications for excluding rent control 

from this analysis.  First, as discussed above, the empirical relationship between rent 

control and levels of homelessness is sketchy at best.  Although further research would be 

useful before entirely ruling out the possibility of a relationship between homelessness 

and rent control, there is no prima facie need to include the latter in a model of the 

formula, based on the current evidence. 

 Second, the supply of middle- to low-quality housing may be price inelastic, for 

one of several reasons.  Here are three plausible explanations: 

• Suppliers may adjust to changes in prices by adjusting quality rather than 

supply.  Obviously, this would affect the total supply of housing at each quality, 

but if this is the primary effect of rent control, then the total housing stock would 

be unaffected.  While the quality of housing would decline, it would nevertheless 

remain affordable.  Although this scenario would seemingly lead to decreased 

homelessness due to greater housing affordability, changes in quality could affect 

levels of homelessness, too, as the relative undesirability of homelessness could 

decline as the quality of “affordable” conventional housing falls.  Of course, 

health regulations also create a type of quality floor, so this effect may also be 

minimal.  The two effects might not cancel each other out completely, but there is 
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no particular reason to believe that either effect would be sufficiently dominant to 

substantially affect aggregate homelessness levels. 

• Other land-use regulations such as zoning laws may “lock-in” usage.  The idea 

here is that the plethora of land-use regulations at the local level may prevent 

housing suppliers from easily changing the use of their property.  As long as the 

price ceiling is high enough to permit owners to cover the marginal costs of 

operating the building (utilities payments, etc.),  they will continue to rent units in 

the short-run.  However, if the cost of switching to another use is prohibitively 

expensive, then renting units will be the long-run equilibrium, too. 

• Third, it may be that in many localities, the price ceiling set by rent control is 

sufficiently high that the market effects are minimal.  In this case, the presence of 

rent control is trivial. 

Finally, even if the price ceiling does create a shortage of housing available to 

low-income individuals, the excess demand for such housing may be met elsewhere.  

Political boundaries may be discrete, but land use is not; if one locality creates some form 

of rent control but an adjacent jurisdiction does not, housing supply in the latter locality 

may compensate for any shortages in the former.  Of course, this may create difficulties 

for resource-constrained individuals who must live in one area and work in another, 

incurring unsustainably high transportation costs, but this effect should already be 

captured in the model by the inclusion of commute time. 

Other regulations  

 Rent control is just one potential avenue for local government action to restrict 

housing availability; these potentially relevant laws and regulations can generally be 
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classified as either zoning regulations or building codes.  Zoning regulations can restrict 

housing availability by creating a geographical gap between affordable housing and 

available jobs or by preventing the construction of low-cost housing units entirely.  

Building codes, on the other hand, serve as a type of “quality floor” by attempting to 

eliminate unsafe, unpleasant, or sometimes merely unattractive housing options.  Both 

types of regulations are usually found in the form of local laws and ordinances. 

 Unfortunately, while these types of regulations are easy to highlight as a potential 

cause of homelessness, empirically determining to what extent they may be responsible 

for homelessness has not been attempted.  This is unsurprising, as laws can differ widely 

by locality; the vast web of varying and sometimes overlapping regulations would make 

any quantitative study over a large geographical area nightmarish, if not impossible.  

Downs (1991) provides perhaps the most economics-based analysis of these market 

barriers, although some urban planning literature has noted the possible contributions 

these regulations may make to homelessness.  However, much of this literature focuses 

on certain localities because of the highly specific nature of various laws and codes in 

each locality; this specificity makes generalizations about their effects impractical.  

Furthermore, as mentioned above, the problem of “spatial disconnect” between housing 

and jobs is already addressed in the model, while lower quality floors might not have 

uniform effects on homelessness:  it might make more low-quality housing available, but 

it would also reduce the relative benefits of purchasing the services of conventional 

housing. 

 Finally, it is worth mentioning that although these regulations may contribute to 

the phenomenon of homelessness, their purpose (particularly for building codes) is often 
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to prevent some of the previously-mentioned consequences associated with 

homelessness.  Because many of these consequences are health-related, it seems quite 

likely that their relationship with homelessness is due to very poor living conditions on 

the streets and in shelters, rather than homelessness per se.  If this is the case, then if the 

localities in certain states adopt particularly stringent regulations, then the levels of 

measured homelessness might be relatively low, even if it has the same proportion of 

individuals living in unhealthy or unstable living environments. 

Interest rates 

There are two reasons to believe that interest rates might exert an influence over 

levels of homelessness.  First, lower interest rates on short-term loans may allow more 

people to relieve temporary shortfalls in income.  Second, if the cost of homeownership is 

related to the cost of renting, then changes in mortgage interest rates could signify 

changes in housing costs for lower-income renters, too.  However, the latter dynamic 

implies an indirect relationship to homelessness; the “instrument” it would be working 

through, rental costs, is already included in the model.  So this dynamic should already be 

captured. 

As for the former dynamic – lower interest rates allowing individuals to borrow 

more easily in order to remain in conventional housing – there are a few reasons to 

believe that this relationship is relatively insignificant.  In order to obtain a loan, an 

individual must have a minimum stock of assets to leverage; extremely low-income 

households – whether homeless or not – have relatively few assets to borrow against, so it 

would be extremely difficult to find loans that may be necessary to make rent (or 

mortgage payments).   Moreover, those assets that the individuals do have are often 
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relatively difficult to turn into money in a short period of a time.  If most of the 

household’s income is devoted to obtaining necessities, then liquidity is an issue.  

Perhaps the most common strategy would be to take some items to pawn shops, but the 

return from doing this is unlikely to be captured by any particular interest rate that is 

measured across states. 

Finally, once an individual becomes homeless, there may be additional barriers to 

securing liquidity or credit.  As mentioned in chapter one, a transient existence can 

complicate the process of filling out even the most basic of paperwork necessary to 

secure greater assets, whether in the form of government entitlements, a job, or a loan.  

Having no formal stable address or phone number obviously poses significant problems, 

but these problems are greatly exacerbated when individuals must replace lost or stolen 

pieces of identification that are equally necessary for such paperwork.  Homelessness 

rates are influenced not only by how many people become homeless, but also by how 

many people transition back from homelessness into conventional housing, and a 

substantial portion of the people in both categories are unlikely to be able to obtain loans, 

regardless of the interest rate. 
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Chapter 3:  Econometric Analysis 

 In this chapter, I explain the econometric techniques used to estimate the model 

and present results.   

 In Chapter two, I enumerated possible explanatory variables that could be 

included in a model to explain differences in homelessness rates across areas.  While 

there is a laundry list of possible explanatory variables, I include them all in the initial 

model, employing the general-to-specific modeling technique.  The reason for this is 

simple:  because this analysis is a unique one with a small sample size and data that is 

likely at least somewhat erratic, pinning down precise causal relationships is not a 

realistic goal for this project -- so it is not a particularly useful goal, either.  Rather, 

because this is a fairly initial foray using this type of data and into looking at 

homelessness at the regional (state) level, a more appropriate goal is to simply uncover 

possible relationships worthy of further exploration.  Accomplishing this will provide 

guidance for future work that is able to utilize better data to more closely examine 

possible causal mechanisms.  Because general-to-specific modeling provides a better 

opportunity to explore a wider array of possible relationships, the initial model includes 

the full set of independent variables. 

 Although this settles the question of what will be included in the initial 

estimation, it does not answer what form the model should take or how it should be 

estimated.  I take up the latter question first.34 

 Perhaps the most basic method of econometric estimation for cross-sectional data 

is Ordinary Least Squares (OLS); because it is the most efficient (least-variance) 

                                                 
34 The ensuing discussion borrows heavily from Wooldridge (2006), although the information is likely to be 
found in any introductory econometrics textbook. 
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unbiased estimator if certain conditions are met, I will use OLS as long as those 

conditions are fulfilled.35  These conditions for unbiasedness and efficiency, known as the 

Gauss-Markov assumptions, are as follows: 

• Linearity in parameters.  The estimated parameters must be first-degree.  It 

should be noted that this is not a restriction placed on the independent variables 

themselves, which can take other forms; it is simply a restriction on their 

estimated coefficients.  

• Random sampling.  To some extent, this requirement is automatically met:  all 

50 states are included, so in that sense there is no “sample” – the data allows for 

the entire “population” of the unit of analysis to be included.  However, it is worth 

noting that depending on the viability of the data-gathering techniques employed 

by the various sources for data on this project, some sampling error within the 

data may occur.  Data for the dependent variable, homeless rates, may be 

particularly untrustworthy; see the previous chapter for further discussion of this. 

• Sample variation in the independent variables.  This condition simply states that 

the values of a given explanatory variable cannot be the same across all 

observations.  None of the variables in the data set employed here exhibit this 

characteristic. 

• Zero conditional mean.  The expected value of the error term must be zero, 

regardless of the values that the independent variables assume.  This can be stated 

mathematically as E(u|x) = 0, where u is the error term and x is any independent 

variable. 

                                                 
35 Although the data for this project is from multiple years – 2005 and 2006 – I am treating it as a pooled 
cross-section.  As the HUD PiT data accumulates, it will be able to be used as panel data, but there are 
currently only two years of observations that are available. 
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• Homoskedasticity.  The variance of the error term must also remain independent 

of the values of the explanatory variables.  Although the variance must not be 

zero, it does need to remain constant.  This assumption may be tested using the 

White Test once the model has been estimated. 

As discussed above, many of these requirements have already been met; those that are 

not assured may be tested and corrected for upon estimating the final model using OLS. 

 This leaves the issue of functional form.  Although OLS requires that the 

estimated parameters be linear, the variables themselves can take other functional forms.  

I will take advantage of this fact by taking the natural logs of each variable and 

estimating the coefficients for these.  This double-log form provides two particular 

advantages over using the values of the variables themselves: 

• Interpretation.  The estimated parameters of the double-log model provide the 

elasticities of the dependent variable with respect to each independent variable.  

This is a particularly useful form for comparison, as it not only provides a very 

straightforward interpretation, but it also eliminates any concern over the units of 

measurement, since each coefficient is a percentage change as measured by any 

unit. 

• Linearization.  Taking the natural log of each variable “flattens out” the curves for 

each relationship, reducing the slope.  This helps clarify any potential 

relationships between variables. 

 Having established the functional form, I can now formally state the initial model, 

to be estimated using OLS: 
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PCH = β0 + β1HDD + β2PD + β3CT + β4RVR + β5PCHS + β6HR + β7MHC + β8HCAI  
+ β9HHCH + β10GROWt-1 + β11GROWt + β12Ut-1 + β13Ut + β14INF + β15PR  
+ β16GINI + β17PCPIt-1 + β17PCPIt + ε  

 

where β0 is an estimated constant term, β1 … β17 are estimated parameters (coefficients) 

that may be interpreted as elasticities of homelessness, and ε is the error term.  PCH is the 

natural log of the per capita homeless rate, while the dependent variables, explained in 

the previous chapter, are the natural logs of: 

HDD: Heating Degree Days 
PD: Population Density 
CT: Commute Time 
RVR: Rental Vacancy Rate 
PCHS: Per Capita Home Sales 
HR: Homeownership Rate 
MHC: Median Housing Costs 
HCAI: Housing Costs Adjusted for Income 
HHCH: High Housing Cost Households 
GROWt-1: Economic Growth (lagged) 
GROWt: Economic Growth 
Ut-1: Unemployment (lagged) 
Ut: Unemployment 
INF: Inflation 
PR: Poverty Rate 
GINI: Gini Coefficient 
PCPIt-1: Per Capita Personal Income (lagged) 
PCPIt  Per Capita Personal Income 

 

Variables without subscripts are contemporaneous. 

 The results of this estimation are found in Table 3 of the appendix.36  Although 

the model is reasonably strong, with an adjusted-R2 of 0.72, it is immediately obvious that 

several variables may be removed for the sake of parsimony and efficiency.  I therefore 

re-estimate the model, eliminating the least-significant variable with each iteration.  For 

the sake of brevity, these intermediate models are not shown here.  However, a Wald test 

shows that these variables may be eliminated:  the null hypothesis is that the parameter 

                                                 
36 See page 56. 
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for each of the eliminated variables was zero.  As can be seen in Table 4, the resulting p-

values are approximately 0.99 using an F- or a chi-square distribution, so the null 

hypothesis cannot be rejected.37  Climate (heating degree days), population density, the 

rental vacancy rate, median housing costs and median housing costs adjusted by median 

income, contemporaneous unemployment, inflation, income inequality (Gini coefficient), 

and per capita personal income were eliminated from the model in this manner.   

 A final, more parsimonious model is estimated and presented in Table 5; the 

model is composed of commute time, per capita home sales, homeownership rate, high 

housing cost households, contemporaneous and lagged growth, lagged unemployment, 

and the poverty rate.38  All variables are statistically significant at the 0.10 level, while all 

but commute time and lagged growth are significant at the 0.05 level.  Furthermore, the 

coefficients are all large enough to have at least minimal economic significance.  

However, it is important to note that three of the variables – lagged growth, 

contemporaneous growth, and the poverty rate – have the opposite sign of what was 

predicted.  Each variable included in the final model is discussed in further detail below. 

 Additionally, Figure 1 presents the actual data of logged per capita homelessness 

against the model’s predicted outcome for each observation (each state and each year).39  

As can be seen, the model appears to be a good fit, with a few significant outliers. 

 To ensure that the use of OLS is valid, I perform White’s Test for 

heteroskedasticity.  The null hypothesis is that there is no relationship between the 

variance of the error term and any of the independent variables; if this hypothesis is 

                                                 
37 See page 57. 
 
38 See page 58. 
 
39 See page 60. 
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rejected, then the model must be re-estimated using slightly altered techniques.  As can 

be seen from Table 6, the null hypothesis cannot be rejected for any of the independent 

variables or the interactions between them.40  Additionally, the summary statistics of the 

residual from the final model are reported in table 7.  As can be seen, the mean of the 

expected value is zero; with these two pieces of information, we know that the OLS 

estimation of the final model is valid.41 

                                                 
40 See page 59. 
 
41 See page 60. 
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Chapter 4:  Interpretations and Conclusion 

 In this chapter, I interpret the results in a bit more detail, explaining what the 

results for each variable in the model may suggest and why.   I conclude by making a 

brief statement about the significance of this paper and possible directions for future 

research.  

I.  Interpreting the Results 

Here, I will explain in greater detail the significance of the results for each 

variable in the final model. 

Commute time.  As explained in chapter two, the role of commute time was to 

provide a crude test of whether spatial disconnect between jobs and housing – 

presumably created by a combination of single-use zoning and sprawl – might be 

responsible for higher homeless rates in some areas.  However, the prediction was that 

homelessness would be higher in areas where commute time is lower, as homelessness 

would likely arise in areas where some jobs may remain but housing is scarcer.  Although 

the data confirms this prediction, the causal narrative behind it is somewhat speculative; 

it is possible that commute time is measuring “urbanity” more effectively than the 

population density.  I find this alternative interpretation unlikely in part because the 

magnitude of the coefficient increases only moderately (from -0.49 to -0.59, or a change 

of approximately 0.1) from the initial model, which controls for population density, to the 

final model, which does not.  It seems likely that if the two variables were 

operationalized such that they were different measures of the same concept, removing 

one from the model would make the other’s effect appear much stronger, even if those 

measures were both imperfect.   
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 Recalling that the coefficients of the estimated model may be interpreted as 

elasticities, the model suggests that the elasticity of per capita homelessness with respect 

to commute time is -0.58.  Although this is considered inelastic, if commute time is 

accurately measuring the spatial disconnect discussed above, these results may be 

relevant when it comes to urban planning, as they suggest that single-use zoning may be 

particularly harmful to individuals with highly constrained resources. 

 Per Capita Home Sales.  This variable was included in the model because of its 

potential to capture two dynamics.  First, home sales could be particularly high where 

pent-up demand for housing is being relieved; this would suggest a positive but non-

causal relationship with homelessness, as well as decreasing rates of homelessness as the 

increased supply of mid-to high-quality housing could free up lower-quality housing and 

push prices down.  Secondly, new home sales could signify that an area is being 

gentrified.  If resource constraints render some low-income individuals relatively 

immobile, then the gentrification of an area could lead to homelessness as high-income 

individuals move into newly constructed housing while some low-income individuals are 

unable to immediately obtain new housing within their physical constraints.  If this is the 

reason behind the empirical relationship found here, then the model has found evidence 

of a causal mechanism for homelessness. 

 Both narratives are plausible, and because they both predict a direct relationship 

between home sales and per capita homelessness, disentangling their effects is beyond 

the scope of this paper.  Because the elasticity of per capita homelessness with respect to 

the homeownership rate is 0.77 – inelastic but not trivially so – providing a more 

definitive answer to this question is of some importance.  However, because the first 
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potential mechanism for a relationship also provides a prediction for how homelessness 

rates should change, this means that the picture can be clarified by revisiting this model 

after more data has accumulated.  

Homeownership Rate.  The estimated model suggests that per capita 

homelessness is extremely elastic with respect to the homeownership rate, with an 

elasticity of -3.97 and very high statistical significance.  At first glance, this result might 

suggest that the normative emphasis placed on homeownership in the United States may 

actually be beneficial, if wider homeownership reduces homelessness.  However, as 

noted in chapter two, the more realistic interpretation of this relationship may simply be 

to consider it a control for geographic areas that are dominated by middle- and high-

income individuals.  The subprime lending crisis has suggested that homeownership may 

not be a wise policy goal for resource-constrained individuals, and I do not think the 

results here should be interpreted as a contradiction to that lesson.  Rather, this simply 

suggests that the other results in the model are valid primarily for areas where a relatively 

high portion of housing is rented rather than owned. 

High Housing Cost Households.  As explained in chapter two, this variable could 

capture two effects:  individuals who must devote a substantial amount of their resources 

for obtaining minimum-quality housing, or those who exhibit a preference for relatively 

high-quality housing relative to other goods within their budget constraints.  However, 

the latter does not predict a relationship with homelessness, so it is reasonably likely that 

the model is capturing the former effect, as intended.  Per capita homelessness is 

estimated to be highly elastic with respect to the percentage of households spending 30% 
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or more of income on housing; this suggests that policies focusing on housing 

affordability may be highly appropriate. 

Growth.  Lagged and contemporaneous economic growth are both included in the 

final model.  Neither is extremely significant statistically, nor is the magnitude of their 

coefficients (the elasticity of per capita homelessness with respect to each) particularly 

large.  However, the sign of each is quite peculiar.  Although one would expect economic 

growth to reduce homelessness, this model predicts the opposite. 

 Perhaps the easiest explanation for this puzzle would be to simply dismiss the 

results as a product of insufficient sample size or spurious correlation.  Indeed, these 

relationships are not particularly strong, and very well might vanish with greater variation 

in growth that would come as a result of inclusion of data from 2007-2009.  However, the 

fact that both contemporaneous and lagged growth exhibit similar elasticities (0.11 and 

0.09, respectively) provides at least some reason to believe that something more 

systematic is at work.    

 It is worth mentioning that including unemployment in the model controls for 

some of the effects that growth would be expected to have on homelessness.  That is, 

growth effects that lower (raise) unemployment, providing more (fewer) people with jobs 

and therefore reducing (increasing) the homelessness rate are not captured by the either 

of the growth coefficients.  Khemraj, Madrick, and Semmler (2006) note the recent 

empirical weakening of Okun’s law in the United States, so the fact that there is a much 

more substantial relationship between unemployment and homelessness (discussed 

below) should be no surprise.  Similarly, growth effects that reduce poverty would not be 

captured in these coefficients.  Rather, these are effects unrelated to employment, and to 
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reducing poverty, which leaves one to wonder through what mechanisms growth 

increases homelessness.  One possibility is that some growth is created from 

“development” projects that require older buildings, some of which may serve as 

extremely low-quality conventional housing, to be razed.  However, this possibility is 

mere conjecture.  

 Although there is no clear and satisfactory explanation for these findings, they are 

nevertheless worthwhile because they provide an interesting and potentially relevant 

avenue for further exploration.  Moreover, they suggest that the benefits of growth may 

not necessarily be shared by society. 

Lagged Unemployment.  Far less surprising was the finding that higher 

unemployment rates predict higher homelessness rates, with the latter having an elasticity 

of 0.49 with respect to the former.  The suggested explanation behind this is 

straightforward:  job loss may reduce the personal economic resources of some 

individuals sufficiently to push them out of the market for conventional housing.  Of 

course, this observation entails a fairly noteworthy implication:  this implies that 

homelessness is not just a housing market issue, but that individuals may become 

homeless because of personal economic constraints regardless of housing market 

conditions.  The fact that lagged unemployment is used in the final model but 

contemporaneous unemployment does not simply suggests that this process is not an 

immediate one.   

Poverty Rate.  Like growth, the poverty rate showed up as a significant predictor 

of homelessness, but not in the manner that one would predict.  Rather, the homelessness 

rate has an estimated elasticity with respect to the poverty rate of 0.34, suggesting that, 
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ceteris paribus, an area with higher poverty rates would have lower homelessness rates.  

Since it is reasonable to reject the notion that high poverty directly reduces homelessness, 

what might account for this finding? 

 As was mentioned with growth, one possibility is that this was simply a surprising 

example of spurious correlation, encouraged by a low sample size.  Because there is no 

readily available method to pursue a sensitivity analysis, this possibility seems more 

plausible than it did in the case of growth.  Unfortunately, it has the drawback of telling 

us nothing about homelessness. 

 Another possibility is that the poverty line is too high a cutoff for determining 

what resources are insufficient enough to potentially lead to homelessness.  This would 

be a topic worthy of further investigation; substituting a measure similar to the poverty 

rate but with more stringent qualifications (for example, the percentage of households 

with less than $5000 of income per person) would enable this hypothesis to be tested. 

 Finally, the finding may indicate that programs intended to alleviate housing 

issues are already working quite well if the most resources for low-income people are 

dedicated to states with the highest poverty rates.  Troutman, Jackson, and Ekelund, Jr. 

(1999), found a direct relationship between homelessness and funding for low-income 

housing in various localities using data in 1984 and 1990.  If the high funding came about 

as a result of the high homelessness rates, the results here may indicate that the early 

response of those communities has continued to pay off.  So even though the relationship 

between poverty rates and homelessness found here is not what was predicted intuitively, 

combined with other evidence, it may suggest a particularly interesting causal narrative. 
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II.  Summary and Conclusion 

 In this paper, I conduct an OLS multivariate regression analysis to explain 

variation in homelessness rates across states using data from an annual Point in Time 

study administered by HUD.   I used a “double-log” model in order to estimate the 

elasticities of homelessness with respect to several explanatory variables, finding that 

commute time, per capita home sales, the homeownership rate, high housing-cost 

households, contemporaneous and lagged growth, unemployment, and the poverty rate 

were all significant predictors of the homelessness rate. The results suggest that 

homelessness is a combination of housing market conditions and broader economic and 

locality conditions.  Although homelessness policy discussions tend to focus on the 

dynamics that work on a local level, this thesis has found evidence that more broader 

causal forces may also be at work, and has laid the grounds for further research. 

 In light of the dearth of information about aggregate homelessness rates and their 

relationship with broader conditions, the development of HUD’s Point in Time project 

seems particularly promising, as a long-term panel data set could be extremely valuable 

for better understanding homelessness.  As data accumulates and data gathering 

techniques are refined, some of the relationships suggested by this model may be further 

clarified.  Considering the high human cost of homelessness, such information would be 

of great social value, as policymakers may be able to make more informed decisions – 

not just about low-income housing policy, but about all housing policy, as well as local 

planning and macroeconomic guidance.    
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Appendix:  Tables and Charts 

 

Table 1:  Per capita homelessness and shelter rate by state, 2005 

Source:  United States Department of Housing and Urban Development 

 
Observation Per Capita Homelessness 

(*1000) 
Shelter Percentage 

Alabama 1.04 69.32 

Alaska 4.08 55.84 

Arizona 2.06 59.57 

Arkansas 2.03 63.79 

California 5.23 27.97 

Colorado 4.65 34.22 

Connecticut 1.50 84.29 

Delaware 1.32 89.26 

Washington, D.C 9.48 93.58 

Florida 3.52 45.63 

Georgia 2.98 56.96 

Hawaii 4.57 39.70 

Idaho 3.80 93.88 

Illinois 1.33 70.26 

Indiana 1.58 71.67 

Iowa 2.75 56.43 

Kansas 1.63 76.64 

Kentucky 1.18 69.44 

Louisiana 1.18 76.11 

Maine 2.11 99.35 

Maryland 1.41 80.31 

Massachussetts 2.39 87.58 

Michigan 2.59 42.14 

Minnesota 1.35 85.94 

Mississippi 0.56 77.52 

Missouri 1.42 75.84 

Montana 1.44 64.56 

Nebraska 1.96 69.39 

Nevada 6.81 40.85 

New Hampshire 2.48 45.78 

New Jersey 2.23 75.96 

New Mexico 2.74 38.98 

New York 3.18 90.06 

North Carolina 1.31 61.35 

North Dakota 1.03 92.52 

Ohio 1.40 75.89 

Oklahoma 1.35 80.97 

Oregon 4.47 47.75 
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Pennsylvanna 1.25 90.86 

Rhode Island 6.44 98.43 

South Carolina 1.80 46.05 

South Dakota 1.32 95.92 

Tennessee 1.36 72.71 

Texas 1.85 44.22 

Utah 1.24 82.73 

Vermont 1.50 75.62 

Virginia 1.37 71.75 

Washington 3.82 60.28 

West Virginia 0.71 76.30 

Wisconsin 1.22 75.92 

Wyoming 0.96 82.34 
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Table 2:  Per capita homelessness and shelter rate by state, 2006 

Source:  United States Department of Housing and Urban Development 

 
Observation Per Capita Homelessness 

(*1000) 
Shelter Percentage 

Alabama 1.22 73.13 

Alaska 2.99 78.24 

Arizona 2.06 65.77 

Arkansas 5.93 88.23 

California 4.90 28.43 

Colorado 4.22 38.34 

Connecticut 1.48 86.14 

Delaware 1.28 80.44 

Washington, D.C 9.62 93.84 

Florida 3.45 50.09 

Georgia 2.33 43.59 

Hawaii 3.58 43.12 

Idaho 0.99 77.88 

Illinois 1.34 70.01 

Indiana 1.54 72.75 

Iowa 1.74 60.31 

Kansas 1.84 63.87 

Kentucky 1.68 83.99 

Louisiana 1.63 79.70 

Maine 2.01 98.14 

Maryland 1.55 76.53 

Massachussetts 2.12 89.50 

Michigan 2.55 41.49 

Minnesota 1.33 86.74 

Mississippi 1.10 82.77 

Missouri 1.51 77.95 

Montana 1.41 66.04 

Nebraska 2.33 72.81 

Nevada 5.21 25.68 

New Hampshire 2.35 42.45 

New Jersey 1.96 80.62 

New Mexico 2.71 38.98 

New York 3.63 92.00 

North Carolina 1.40 59.58 

North Dakota 0.96 87.46 

Ohio 1.35 73.57 

Oklahoma 0.96 79.53 

Oregon 4.11 50.61 

Pennsylvanna 1.19 93.02 

Rhode Island 1.36 92.50 

South Carolina 2.22 56.83 

South Dakota 1.31 95.92 

Tennessee 1.57 58.64 
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Texas 2.10 40.68 

Utah 1.43 88.21 

Vermont 1.59 75.03 

Virginia 1.28 74.52 

Washington 3.48 70.16 

West Virginia 0.72 74.06 

Wisconsin 1.17 84.24 

Wyoming 1.03 63.71 
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Table 3: Pooled OLS estimates using 90 observations 

Included 46 cross-sectional units 
Dependent variable: Per Capita Homelessness 

 

  Coefficient Std. Error t-ratio p-value 

Constant 13.3729 9.08598 1.4718 0.14549 

Housing Market Characteristics     

Rental Vacancy Rate 0.0507378 0.150081 0.3381 0.73631 

Per Capita Home Sales 0.635507 0.241514 2.6313 0.01042** 

Homeownership Rate -4.00971 0.697601 -5.7479 <0.00001*** 

Median Housing Costs 0.00339819 0.925867 0.0037 0.99708 

Housing Costs Adjusted for Income 0.15627 0.869664 0.1797 0.85791 

High Housing Cost Households 2.28902 0.703302 3.2547 0.00174*** 

Macroeconomic Conditions     

Growth (lagged) 0.076452 0.0581014 1.3158 0.19246 

Growth (contemporaneous) 0.103309 0.0596678 1.7314 0.08772* 

Unemployment (lagged) 0.555996 0.487053 1.1415 0.25748 

Unemployment (contemporaneous) 0.0115045 0.476801 0.0241 0.98082 

Inflation -0.0782034 0.416782 -0.1876 0.85170 

Urban Planning Variables     

Population Density -0.0470394 0.0528282 -0.8904 0.37625 

Commute Time -0.493482 0.553167 -0.8921 0.37535 

Income and Distribution     

Poverty Rate -0.594534 0.441232 -1.3474 0.18212 

Gini Coefficient 0.931113 1.8352 0.5074 0.61347 

Per Capita Personal Income (lagged) 0.0233462 1.42638 0.0164 0.98699 

Per Capita Personal Income (contemp.) -0.162589 1.32167 -0.1230 0.90244 

Climate     

Heating Degree Days -0.0405215 0.0696965 -0.5814 0.56281 

* denotes significance at the 0.10 level; ** denotes significance at the 0.05 level;  

*** denotes significance at the 0.01 level. 

 
 Mean of dependent variable = 0.663136 
 Standard deviation of dep. var. = 0.579712 
 Sum of squared residuals = 6.58197 
 Standard error of the regression = 0.304473 
 Unadjusted R2 = 0.77994 
 Adjusted R2 = 0.72415 
 F-statistic (18, 71) = 13.98 (p-value < 0.00001) 
 Log-likelihood = -10.0081 
 Akaike information criterion = 58.0161 
 Schwarz Bayesian criterion = 105.513 
 Hannan-Quinn criterion = 77.1695 
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Table 4:  Wald Test for elimination of variables 
 
Null hypothesis: the regression parameters are zero for the variables 
 
    l_HeatDegDays 
    l_PopDensity 
    l_RentalVacanc 
    l_HousingCosts 
    l_HousingCostp 
    l_Ut 
    l_Inflation 
    l_Gini 
    l_PCPersonalYo 
    l_PCPersonalY 
 
 
  Asymptotic test statistic: 
    Chi-square(10) = 2.56942, with p-value = 0.989825 
    F-form: F(10, 71) = 0.256942, with p-value = 0.988266 
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Table 5: OLS estimates using 90 observations 

Dependent variable: Per Capita Homelessness 
 

 

 

Coefficient Std. Error t-ratio p-value 

Constant 9.59115 2.32593 4.1236 0.00009*** 

Housing Market Characteristics     

Per Capita Home Sales 0.772319 0.186908 4.1321 0.00009*** 

Homeownership Rate -3.96554 0.3814 -10.397 <0.00001*** 

High Housing Cost Households 2.3724 0.479927 4.9433 <0.00001*** 

Macroeconomic Conditions     

Growth (lagged) 0.0851522 0.0498413 1.7085 0.09138* 

Growth (contemporaneous) 0.110959 0.0499542 2.2212 0.02913** 

Unemployment (lagged) 0.488954 0.200814 2.4349 0.01710** 

Urban Planning Variables     

Commute time -0.585256 0.296445 -1.9742 0.05176* 

Income and Distribution     

Poverty rate -0.337992 0.158126 -2.1375 0.03557** 

* denotes significance at the 0.10 level; ** denotes significance at the 0.05 level; 

*** denotes significance at the 0.01 level. 

 
 Mean of dependent variable = 0.663136 
 Standard deviation of dep. var. = 0.579712 
 Sum of squared residuals = 6.82017 
 Standard error of the regression = 0.290172 
 Unadjusted R2 = 0.77198 
 Adjusted R2 = 0.74946 
 F-statistic (8, 81) = 34.2783 (p-value < 0.00001) 
 Log-likelihood = -11.6078 
 Akaike information criterion = 41.2156 
 Schwarz Bayesian criterion = 63.7139 
 Hannan-Quinn criterion = 50.2882 
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Table 6:  White’s Test for Heteroskedasticity 
 

OLS estimates using 90 observations 

Dependent variable: uhat^2 

 

                   coefficient   std. error    t-ratio    p-value 

  --------------------------------------------------------------- 

  Const   109.729       188.589       0.5818    0.5636  

  l_Commute         -8.93245      33.2371      -0.2687    0.7894  

  l_PCHomeSales      7.72197      17.8823       0.4318    0.6679  

  l_Homeownershi   -34.7270       52.7870      -0.6579    0.5140  

  l_HighCostPct     -5.21300      48.2899      -0.1080    0.9145  

  l_GSPo             0.107512      4.52425      0.02376   0.9811  

  l_GSP              0.520968      5.04896      0.1032    0.9183  
  l_Uto             -8.45928      18.6014      -0.4548    0.6515  

  l_Poverty    -8.27019      16.7358      -0.4942    0.6236  

   

sq_l_Commute      -0.481280      2.02402     -0.2378    0.8131  

  X2_X3             -1.32448       2.18347     -0.6066    0.5472  

  X2_X4              2.34892       5.56598      0.4220    0.6750  

  X2_X5              0.918826      6.73858      0.1364    0.8922  

  X2_X6             -0.270170      0.563485    -0.4795    0.6339  

  X2_X7              0.356443      0.444203     0.8024    0.4265  

  X2_X8              1.20501       2.02164      0.5961    0.5541  

  X2_X9   -1.05228       1.81648     -0.5793    0.5653  

   

sq_l_PCHomeSa     -0.131752      0.685832    -0.1921    0.8485  

  X3_X4             -1.23548       2.62813     -0.4701    0.6406  

  X3_X5              0.140621      3.24301      0.04336   0.9656  

  X3_X6             -0.401345      0.290710    -1.381     0.1742  

  X3_X7              0.172246      0.305196     0.5644    0.5753  

  X3_X8             -0.342214      1.70274     -0.2010    0.8416  

  X3_X9              0.964849      1.17698      0.8198    0.4167  

   

sq_l_Homeowne      3.69547       3.60788      1.024     0.3112  

  X4_X5             -1.62191       8.72473     -0.1859    0.8534  

  X4_X6              0.430794      0.956591     0.4503    0.6546  

  X4_X7              0.0594884     0.917555     0.06483   0.9486  

  X4_X8              3.08849       3.23411      0.9550    0.3447  

  X4_X9             -0.917624      3.02087     -0.3038    0.7627  
 

sq_l_HighCost      0.470992      4.64459      0.1014    0.9197  

  X5_X6             -0.113560      0.907448    -0.1251    0.9010  

  X5_X7             -0.484798      0.697885    -0.6947    0.4908  

  X5_X8             -1.44612       2.76274     -0.5234    0.6032  

  X5_X9              3.74392       2.90119      1.290     0.2035  

 

sq_l_GSPo         -0.0159984     0.0416354   -0.3843    0.7026  

  X6_X7              0.0615111     0.0882861    0.6967    0.4896  

  X6_X8              0.332986      0.304778     1.093     0.2804  

  X6_X9             -0.361497      0.208313    -1.735     0.0895* 

sq_l_GSP          -0.0516412     0.0570808   -0.9047    0.3704  

  X7_X8              0.0989199     0.298426     0.3315    0.7418  

  X7_X9             -0.150111      0.196929    -0.7623    0.4499  

sq_l_Uto          -0.529466      0.887205    -0.5968    0.5536  

  X8_X9             -0.612779      1.15277     -0.5316    0.5976  

sq_l_Poverty       0.433851      0.627953     0.6909    0.4932  

 

   

Unadjusted R-squared = 0.31575 

 

Test statistic: TR^2 = 28.417081, 

with p-value = P(Chi-square(44) > 28.417081) = 0.966969 
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Table 7:  Summary Statistics of Residual 

 

Mean Median Minimum Maximum Std. Deviation 

0.0000000000 0.00973441 -0.636012 1.11108 0.276823 

 

 

 

Figure 1 
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