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Abstract

Shared housing is a symptom of a housing affordability problem. Sharing,

co-residence, and doubling-up all describe non-nuclear living arrangements

and household adaptations to housing market conditions. Employing three

conventional measures of housing affordability, I find that decreases in the

affordability of housing increase individuals’ odds of sharing by 2%. My

findings confirm that housing affordability is relevant in individuals’ decision

to share. At the same time, my research sheds doubt on the reliability of

conventional measures of affordability as the effects on sharing are marginal.

Keywords— Affordability, Shared housing, Housing policy, Urban economics, Economic

history, Doubling-up, Co-residence, Homelessness, Household formation, Household adap-

tation, Boomerang generation, Crowding, SRO
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1 Introduction

Like homelessness, shared housing is one symptom of a housing affordability problem.

The Los Angeles Times reports nearly half of adults share housing in Los Angeles, one of the

least affordable housing markets in America (Logan, 2014). In “Evicted,” Desmond (2016)

recounts stories of impoverished families who move in with relatives or friends temporarily

to avoid homeless shelters. These families live in crowded living situations and are con-

stantly on the move, going from home to home and moving in and out of shelters (Bush and

Shinn, 2017). In fact, for many individuals shared housing is an intermediary step before

homelessness (Wasson and Hill, 1998). Despite this, economists have neglected the topic

of shared housing, mainly focusing on homelessness when studying housing affordability

(O’Flaherty, 1996).

People share housing in many ways (Koebel and Murray, 1999). Most commonly,

parents share housing with adult children, who have returned to the nest, known as the

“boomerang” generation (Dettling and Hsu, 2018; Sussman, 2015). Extended families share

housing with grandparents, other relatives, and other families. Young adults typically share

with roommates and housemates. To understand why people share housing from an eco-

nomic perspective, it is important to recognize that housing is a “lumpy” and expensive ne-

cessity. Housing is lumpy meaning it cannot be bought in any quantity but only in “lumps”

offered in the formal housing market (Fennell, 2011). Housing is expensive in that it is the

largest monthly expenditure for most households (Quigley and Raphael, 2004). Given these

two characteristics, coupled with the fact that housing is a necessity, individuals who are

unable to afford the smallest available quantity of housing in the housing market share in

order to consume a level of housing smaller than the legal minimum level of housing.

In the late 19th century, the minimum level of housing available in the housing market

was smaller and inexpensive. For example, single room occupancy (SRO) units, cheap sin-

gle room rentals, provided tiny, affordable lumps of housing (O’Flaherty, 1996). During

this time, sharing with lodgers, roomers, and boarders was the norm, especially in growing

cities where there was high demand for affordable housing by migrant workers, day labor-
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ers, and foreigners (Jencks, 1995). However post-World War II, as real incomes increased

and middle class norms became established, nuclear families became the norm (Goldschei-

der and Goldscheider, 1999). Furthermore, as SRO’s became branded as housing for the

poor, cities and communities abolished them by banning new construction and converting

SRO’s to higher-priced apartments (Jencks, 1995).

Over the past century, cities have implemented building codes, zoning, and develop-

ment regulations that continue to impede the construction of small, inexpensive housing

units, raising the legal minimum level of housing (Colwell, 1992). Additionally, zoning

codes like minimum lot size requirements have increased housing prices (Zabel and Dal-

ton, 2011) and have disallowed tiny houses, multifamily housing, and accessory apartments

(Franck, 1987). Medford and Somerville, college towns in Boston, Massachusetts, have

rules limiting the number of unrelated individuals who can share a dwelling unit to three

and four individuals respectively (Tufts, 2020). My hypothesis is that as housing becomes

less affordable as a result of a more expensive legal minimum level of housing, more indi-

viduals share housing.

To test my hypothesis I answer two questions. First, how does the affordability of

housing affect individuals’ decision to share? Second, how do changes in the affordability

of housing affect the percent of adults who are sharing within a MSA.1 The first considers

the impact of affordability at the individual level while the second examines the impact

of changes in affordability at the aggregate level over a span of several years. To capture

affordability, I use three standard measures of affordability, which I discuss more in Section

2.

My results reveal that as the affordability of housing decreases, shared housing in-

creases. However, the effect of housing affordability on shared housing is very marginal.

This is quite surprising as it is doubtful for affordability to have such an insignificant effect.

One possible explanation is that the measures of affordability I use are not accurate in cap-

turing how people judge affordability. Therefore, this research has policy implications for

how economists as well as social scientists and policy makers think about housing afford-

1Metropolitan Statistical Area
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ability. My results suggest that sharing itself should be considered as an indicator of the

affordability of housing.

The structure of the paper is as follows. Section 2 provides a literature review of shared

housing. Section 3 presents a theoretical basis for my research question and two empirical

models to answer my two questions. Section 4 describes the data. Section 5 interprets the

results and Section 6 concludes.

2 Literature Review

To define affordability, I use the definition of affordability developed by Bundorf and

Pauly (2006) to model the affordability of health insurance. They define the socially accept-

able level of consumption of health insurance as affordable if it leaves enough income to

consume an adequate amount of other goods. Applying a similar rationale to housing, the

minimum level of consumption of housing is defined to be affordable if it leaves enough in-

come to live above some poverty standard (Bramley, 1991). “Housing-induced poverty” is

a term used to describe the state of households that cannot afford the “minimum subsistence

level of housing and non-housing consumption” after spending on housing (Kutty, 2005).

With this approach, housing is defined to be affordable if the “residual income,” defined as

the income left over after spending on housing, is larger than expenses for basic necessities

(Pearce and Brooks, 2001).

The most widely used indicator of housing affordability has been the percent of in-

come spent on housing. This measure limits how much a household should be spending on

housing to 30% of their income. The underlying assumption is that households need 70%

of their income for non-discretionary spending (Joice, 2014). The origin of the percent of

income standard is the public housing program established by the National Housing Act of

1937. Initially, public housing tenants were required to pay only 20% of their income, but

by 1981 the threshold was raised to 30% (Schwartz and Wilson, 2008). Though 30% was

set rather arbitrarily by the government, Glynn et al. (2018) have found that the incidence

of homelessness increases significantly when median rents exceed 32% of median income
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within a community, providing support for this cut off. The drawback of this measure is

that it does not account for differences in living costs and people’s consumption prefer-

ences. Furthermore, because the measure is calculated as a percentage, it can be inaccurate

for households with very high or very low incomes. For example, it would be misleading

to say housing is not affordable for a wealthy household that spends more than 30% of its

income on an extravagant mansion (Herbert et al., 2018).

The third conventional measure I consider is the Fair Market Rent (FMR) which is

the rent, including utilities, that provides a safe and sanitary rental unit (Cai, 2017). The

Department of Housing and Urban Development (HUD) defines it as the 40th percentile of

rents paid by renters who moved in the last 2 years to a given metro area (RentData, 2020).

The HUD uses this measure to determine how much assistance to give to participants of the

Housing Choice Voucher Program (HCVP) (Kahn and Newton, 2013). The drawback of

this measure is that although the HUD publishes a single FMR for each MSA,2 it does not

account for differences in income and living costs.

Several studies have studied the effects of land use regulations and building restrictions

on housing prices and affordability. Land use regulations make the supply of housing in-

elastic and incentivize developers to build bigger and more expensive units (Quigley and

Rosenthal, 2005). An example of this is the Tenement House Act of 1901 in New York

which made it difficult for developers to build multi-family housing units on smaller lots

(De Forest and Veiller, 1903). Glaeser and Gyourko (2003) find evidence that zoning is par-

tially responsible for high prices of housing especially in New York and California. Using

data from cities in Florida, Ihlanfeldt et al. (2007) find more restrictive land use regulations

increase housing prices and the size of newly constructed units. The result of higher housing

prices and more expensive units due to these regulations and restrictions is less affordable

housing.

The consequences of the decreasing affordability of housing include shared housing

and homelessness. However, standard housing demand models have generally assumed that

each household occupies one dwelling unit by themselves (Fingleton, 2008) and housing

2Metropolitan Statistical Area
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tenure choice models typically consider only renting or owning (Henderson and Ioannides,

1983). Homelessness has been modeled as consuming no housing (O’Flaherty, 1996).

However, these models do not apply for individuals who share since they share a dwelling

unit with one or more individuals or multiple households, consuming some level of housing,

but often do not pay rent.

Furthermore, by taking demand as given, conventional housing models have failed to in-

corporate the fact that quantity demanded is endogenously determined with housing price.

Few scholars, however, have incorporated sharing into housing models. Using a discrete

choice model for housing demand, Börsch-Supan and Pitkin (1988) have empirically found

that households in the US, when faced with different choices of housing consumption, sub-

stitute between small rental apartments and shared housing rather than just adjusting their

housing expenditure. Newburger and Kim (1991) extend this idea in their theoretical model

and incorporate the supply side of housing. One factor in their model that predicts an in-

crease in the sharing rate is an increase in landlord costs.

The literature on household formation provides other factors that affect shared housing.

Using data from the National Longitudinal Survey of Youth and controlling for parental

income, Haurin et al. (1993) find that young adults are 12 percentage points less likely to

live alone in areas with housing costs that are twice the mean than young adults in areas

where housing costs are half the mean. They find that this impact is generally greater for

blacks and Hispanics compared to whites. Similarly, Ermisch (1999), using data from the

British Household Panel Survey, finds that young adults are slower to leave the parental

home in housing markets with higher housing prices relative to the region. These studies

show that for young adults, housing prices and costs are influential factors in deciding to

stay or leave the parental home.

Economists have also looked at the effects of the Great Recession on household for-

mation. From the 2008 and 2010 Current Population Survey Annual Social and Economic

Supplement (CPS-ASEC), Mykyta and Macartney (2011) observe that the number of shar-

ing households increased by 2.2 million (1.7 percentage points) while the total number of

US households remained relatively the same. One relevant component for the rise in the
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number of sharing households during the Great Recession is unemployment. Due to the

increased unemployment during the recession years, Lee and Painter (2013) find using the

Panel Study of Income Dynamics that unemployed young adults were 11 percentage points

less likely to form a household than employed young adults. In support of this finding,

a sociology study provides evidence from the Survey of Income and Program Participa-

tion that individuals who become unemployed are three times more likely to share housing

(Wiemers, 2014). However, Bitler and Hoynes (2015) conclude that the Great Recession

was not that different in affecting people’s living arrangements compared to the recession

in the early 1980’s and that shared housing is cyclical from a trend analysis using the CPS-

ASEC. Dettling and Hsu (2018) take a slightly different approach and examine the impact of

credit limit reductions during the Great Recession on young adults returning home to live

with parents. Using data from the Federal Reserve Bank of New York Consumer Credit

Panel/Equifax, they find that those who had their credit limit cut were 5% more likely to

share housing with parents than those who did not have their credit limit cut. These studies

indicate that for young adults, in addition to housing costs and prices, unemployment and

income play a significant role in their decision to share housing with parents.

However, shared housing is not always an inferior good. Shared housing is actually

found to be a normal good for Italian parents (Manacorda and Moretti, 2006). Taking

advantage of an exogenous change in parental income, Manacorda and Moretti (2006) find

that a 10% increase in parental income causes a 10% rise in the percentage of men who

are sharing housing with their parents. Furthermore, using the 1989 American Housing

Survey, Koebel and Murray (1999) discover that shared housing is not exclusive to low-

income households. Supporting the findings of Manacorda and Moretti (2006), Koebel and

Murray (1999) find that as household income increases, adult children in America are more

likely to stay at home.

Sociologists find that shared housing is not equally undesirable for different ethnic

groups. Using the 1990 Census, Himes et al. (1996) observe that compared to non-Hispanic

whites, more Asian, black, and Hispanic elderly are living in shared housing situations con-

trolling for age, sex, and marital status. Although this could be suggesting that ethnic
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groups have different cultural norms on sharing, the variation could be attributed to differ-

ences in income because they did not control for income. Even among the ethnic groups,

considerable heterogeneity exists. For instance, using the 1980 Census, Burr and Mutch-

ler (1993) discover that among Hispanic women, unmarried Mexican American and Puerto

Rican women who experience improvement in their economic status tend to share less.

However, they find Cuban women, who highly esteem cultural values of familism, do not

share less even when they experience an improvement in economic status (Burr and Mutch-

ler, 1993). Among Asians, Japanese Americans are less likely to share with families than

whites. Whereas Vietnamese, Korean, Filipino, and Chinese are more likely to share with

families (Kanjanapan, 2019). Furthermore, using data from the 1990 Census, Painter et al.

(2003) find that controlling for household mobility, income, and housing prices, Chinese

households have higher home-ownership rates than other Asian groups and even whites.

One of the issues related to shared housing is crowding. Among low-income house-

holds, Koebel and Murray (1999) find that one-in-three households with subfamilies or

unrelated individuals are overcrowded. Crowding is problematic because it has been found

to have detrimental effects on health and development outcomes, especially on children

(Skobba and Goetz, 2015). However, Pilkauskas et al. (2014) show that shared housing,

despite being prone to crowded living situations, is part of a private safety net for children.

He et al. (2010) have found no detrimental effects of shared housing for formerly homeless

individuals who report that sharing has not made them more likely to re-enter homelessness.

In fact there are some positive cases where tenants of shared housing mutually benefit from

living together (Span, 2019).

Despite the research done on shared housing, very few papers have explicitly estimated

the impact of the affordability of housing on sharing. Mutchler and Krivo (1989) have

used a very simplistic per capita income adjusted for the cost of housing as a measure

of affordability. My contribution is to estimate the impact of the cost or affordability of

housing on shared housing using the standard measures of affordability discussed above

and more recent Census data. By formalizing and modeling a household’s decision to share,

I estimate the effect of the affordability of housing on the likelihood an individual will share
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housing to demonstrate that individuals decide to share housing in response to unaffordable

housing. Then aggregating the data, I estimate the changes in the rate of shared housing

within a MSA due to changes in affordability over time.

3 Model

Theoretical Model

I model a household’s decision to share assuming that preferences are homogeneous

and that nuclear living is preferred to sharing given housing is affordable. Affordability

is different from feasibility. Consumption bundles on the budget line are feasible, but not

necessarily affordable. Adapting the discussion of affordability of insurance from Bundorf

and Pauly (2006) to housing, I define housing to be affordable if the residual income, the

income leftover after housing costs, is enough to purchase basic necessities.

Households solve a utility maximization problem with two goods, housing (h) and the

non-housing or numeraire good (x), subject to a standard budget constraint. Utility is Stone-

Geary, meaning utility is defined only when the subsistence level of consumption of the

numeraire good is met. I define this required minimum level of consumption of x for in-

dividuals need to live to be x̄. Since utility is Stone-Geary, utility is maximized when the

household consumes at least x̄.

In the equation below, α is the parameter capturing the household’s preference for

housing. ph(h) is the price of housing and px(x) is the price of the numeraire normalized to

1. ph(.) and px(.) are strictly increasing and ph(0) = 0 and px(0) = 0.

Households solve:

max u(h,x) = αln(h)+(1−α)ln(x− x̄)

subject to y ≥ ph(h)h+ px(x)x

To model the affordability of housing, I define h̄ to be the legal minimum level of

consumption of housing available in the housing market. h̄ is defined to be affordable if the
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income after spending on housing is greater than the expense of basic necessities. In other

words h̄ level of housing is defined to be affordable if

y− phh̄ > pxx̄

In this model, a household who cannot afford h̄ and consumes less housing than h̄ is sharing.

The alternative is homelessness if sharing is not an option.

Figure 1 and Figure 2 below show the effects of zoning regulations and an increase in

the price of housing on a household’s decision to share respectively. Figure 1 shows how

zoning regulations make consumption of housing below h̄ not possible for households in the

formal housing market (Colwell, 1992). For this particular household, utility is maximized

when it consumes h2 and x2. Thus, this household will choose to share housing because it

maximizes its utility by consuming less than h̄. In Figure 2, due to an increase in the price

of housing from p1
h to p2

h the household is no longer able to afford h̄ (Colwell, 1992). Given

the household’s utility function, as in Figure 1 the household is on its highest attainable

indifference curve when it consumes h2 and x2 and will choose to share. If the price of

housing goes back to p1
h or h̄ decreases to h2, the household will not share but instead

consume h̄ given the assumption that nuclear living is preferred to sharing.
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Figure 1 Effect of Zoning Regulations on Housing Affordability

Due to regulations, represented household is sharing because it consumes less hous-
ing than h̄

Source: Colwell (1992) modified by author
Model for Households
h: quantity of housing
h̄: legal minimum level of consumption of housing available in housing market
x: quantity of numeraire (non-housing good)
x̄: minimum consumption of x
y: income
ph: price of housing
px: price of numeraire
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Figure 2 Effect of An Increase in Price of Housing on Housing Affordability

Due to increase in housing price, represented household consumes less housing
than h̄ because housing is less affordable

Source: Colwell (1992) modified by author
Model for Households
h: quantity of housing
h̄: legal minimum level of consumption of housing available in housing market
x: quantity of numeraire (non-housing good)
x̄: minimum consumption of x
y: income
ph: price of housing
px: price of numeraire

An important extension to this model is incorporating heterogeneous preferences for

housing which explains why among households with the same level of income, some choose

to share while others do not. Households that value housing more would have higher α’s

and would be willing to forgo the non-housing good in order to consume more housing.

On the other hand, households that value housing less would have lower α’s, putting more

weight on the non-housing good (1−α). Having a weaker preference for housing, they will

choose to forgo housing to consume more of the non-housing good.
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Empirical Model

3.1 Model 1

I test my theoretical model empirically using a discrete choice model. I examine

whether decreases in the affordability of housing affect the likelihood of an individual shar-

ing housing.

Model 1:

Sharingi j = β0 +β1MSAA f f ord j +β3Xi j + εi j

for individual i in MSA j

Table 1 provides the definitions of the affordability measures (Afford) and the control

variables (Xi j). The main dependent variable is a binary variable indicating whether an

individual is sharing or not. I define individuals to be sharing if they are in a non-nuclear

living arrangement, meaning households with at least one additional adult who is not a

spouse or unmarried partner. I define additional adults for family members to include adult

children, adult grandchildren, adult siblings, parents, and other relatives of the household

head who are adults. For non-family members, I define additional adults to include adult

housemates, adult boarders, and other non-relatives who are adults. I define adults to be

individuals who are older than 21 to exclude children who are enrolled in school. The

reasoning is that most of the individuals between 18 and 21 are college students who are

single and have very different housing preferences than the population at large. I exclude

them from this study due to my assumption of homogeneous preferences. A separate study

on sharing among college students would be interesting and useful.

To capture affordability, I create three measures of affordability calculated at the MSA

level based on the three measures discussed in Section 2. The first measure (FMRm
3)

estimates how affordable the Fair Market Rent is for a household with the median income

of a MSA. I calculate the share of income that the household with the median income
3m denotes MSA
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would pay to rent an apartment with rent equal to the 40th percentile of rent for a given

MSA. To make this measure more accurate, I do this calculation for every household type

(i.e. one adult family, two adult family with one child, etc.) and take the average. For

the second measure (Housingburdenm) I utilize the 30% criteria and estimate the percent

of individuals with monthly housing costs greater than 30% of their monthly income for

both owners and renters in a MSA. I exclude individuals with incomes higher than the

median income to exclude wealthy individuals who may be spending more than 30% of

their income on housing but would not be considered housing burdened. Additionally, I

exclude individuals who are sharing in order to address the reverse causality of individuals

spending more of their income on housing to avoid sharing. Although this is not likely to

be a problem because one individual cannot significantly affect the value of the measure.

Finally, for the third measure (Livingburdenm) I calculate the residual income of individuals

and compare it to the cost of living of a given MSA. The cost of living is estimated from

the living cost calculator developed by Amy Glasmeier (Glasmeier et al., 2015).4 I then

estimate the percent of individuals whose residual income is less than the cost of living of

a MSA. I refer to individuals who meet the criteria of the measures Housingburdenm and

Livingburdenm as housing burdened and living burdened respectively. I expect all measures

of affordability to have an exponentiated odds ratio that is greater than 1. If the variables

increase it indicates that housing is less affordable in a given MSA. Theory posits that

in response to the decreasing affordability of housing, adults will be more likely to share

housing.

In Model 1, I control for the MSA’s price to rent ratio, income inequality, and low-

est rent. The price to rent ratio is a standard measure for housing markets and indicates

whether a housing market is more favorable toward renters or owners. A higher ratio fa-

vors renters while a lower ratio is advantageous for owners. Housing markets with higher

income inequality and high lowest rents are relevant because they are adverse conditions

for people looking for affordable housing. I include demographic characteristics of the in-

dividual since previous literature has shown minority groups are more inclined to share. I

4Non-housing expenses are the same across MSA’s in each state
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also control for employment status, education level, and disability which signal how self-

sufficient an individual is. I expect the more self-sufficient the individual, the less likely he

will be to share. Finally, I control for immigrant status expecting recent immigrants who

are still assimilating to be more likely to share.

3.2 Model 2

In addition to examining the impact of the affordability of housing at the individual

decision level, I estimate a fixed effects model at the MSA level to see if changes in afford-

ability within MSA’s affect the rate at which people share.

Model 2:

PctSharing jt = β0 +β1A f f ord jt +β3X jt +u j + vt + ε jt

for MSA j and time t

X jt : Controls

u j: MSA fixed effects

vt : Time fixed effects

For my main dependent variable I use the same dependent variable that Mutchler and

Krivo (1989) use in their paper. The variable they use is the percent of adults who are

sharing in a given MSA.

PctSharingm =
adults sharing in MSA

total number of adults in MSA sample
×100

I identify the adults who are sharing using the same definition of sharing used in Model 1.

Additionally, I use the same three measures of affordability calculated at the MSA level. I

also include control variables for ethnicity, age, sex, and immigrant status. For ethnicity,

I calculate the percent of the MSA that is Asian, black, or Hispanic. I do this also for the
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percent of young adults (ages 21-45), percent of males, and recent immigrants who have

lived in the US less than 5 years.

4 Data

American Housing Survey

The American Housing Survey (AHS) provides one of the largest panel data set of

housing units in the US. The data reports the number and characteristics of the units and its

occupants. The survey is conducted annually and follows the same sample of housing units

from year to year. For my study, I use the 2013 National Public Use File (PUF) available

on the US Census website and restrict my data to occupied units in metropolitan areas. The

unit of observation is the housing unit and there are approximately 60,000 observations in

my sample.

I use the survey from 2013 specifically because in 2013 the survey asked several ques-

tions to identify “doubled-up”5 households and to understand some of their characteristics.

Three different groups were identified. First is the in-mover group which consists of ex-

isting households that have had a member move in due to financial reasons within the past

12 months of when the survey was conducted. Since this group includes only households

that are sharing due to financial reasons, it is a subset of all households that are sharing and

has only 131 households. Second is the at-risk group in which households have responded

that they are likely to either be evicted or foreclosed. In the event that they are forced to

move out, they may move in with either family or friends. The at-risk group also includes

households who have missed payments on mortgages, rents, or utility at least once within

the past 3 months. There are 7,351 households in this group. Finally, the out-mover group is

comprised of 583 households who have responded that they have had former co-occupants,

who were staying there due to lack of money, move out within the past 12 months.

Table 7 compares the three groups to the rest of the sample to provide a typology of

5Doubling-up is equivalent what I refer to sharing in my paper
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households that are sharing, at-risk of sharing, and have been sharing in the past. The

comparisons show that there are more renters among in-movers and those at-risk. In-movers

live in more crowded situations with less rooms and more people. Furthermore, in-movers

have significantly more households with non-relatives (30% vs 6%). The at-risk group

is similar to the in-mover group but the differences from the sample group are smaller.

The out-mover group, however, resembles the sample group. Intuitively, this makes sense

because these households were providing shelter for individuals who are unable to find

affordable housing and were not at risk themselves. The fact that they were able to house

those who have moved out indicates that they are secure in their housing. In fact, the table

reveals that households that have had out-movers are financially better off than sample

households.

For comparisons at the individual level, I compare the householders of each household.

Among households that are sharing, there are more householders who are black and His-

panic. Approximately 2% of householders who are sharing due to financial reasons are

recent immigrants who have lived in the US less than 5 years. This is the highest per-

centage of recent immigrant householders among all four groups. A higher percentage

of householders who are sharing are non-high school graduates, whereas a significantly

higher percentage of householders who are not sharing have college and higher educations.

As expected, households that share have lower monthly housing costs and lower household

incomes compared to the rest of the sample of households. There is only a small difference

in the rating of the unit and the rating of the neighborhood between households that share

and those that do not.

This typology of households that are sharing confirms what previous literature has

found concerning patterns of sharing among minority ethnic groups and immigrants. Based

on these descriptive statistics, ethnicity, immigrant status, education, household income,

and monthly housing cost are all components in the decision to share.
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American Community Survey

The American Community Survey is an annual survey conducted by the US Census

that provides information on demographics, family, education level, income, and living

arrangements of a random sample of individuals across the US. The regressions I run for

both Model 1 and Model 2, use individual level data available from the Integrated Public

Use Microdata Series (IPUMS) website. I describe the data I use for each model separately

below because I use different samples of the ACS for Model 1 and Model 2.

Model 1

I use the ACS microdata from only 2013 for Model 1 because the ACS takes a new

sample of individuals every year and does not provide a panel data set of individuals. I

choose 2013 in particular to be able to draw comparisons to the 2013 AHS data with its

doubling-up module. I restrict the original sample to adults defined as individuals older than

21 because my dependent variable applies only to adults. Since I define adults to be older

than 21 for reasons explained in the model section, I do not pick up sharing among college

students in my analysis. I also only look at sharing by owners and renters in metropolitan

areas defined by the US Office of Management and Budget (OMB). I acknowledge that

shared housing is observed in rural areas and among squatters. However, the data does

not provide enough detail for an extensive and accurate study of sharing in rural areas

and among squatters. After imposing these restrictions, my sample has approximately 1.6

million observations of individuals.

Table 2 compares characteristics of individuals who are sharing to those who are not

sharing. Similar to the typology of sharing householders from the AHS, there are more

minorities who are sharing and more non-high school graduates. Slightly more males share

than females and, as expected, there are more unemployed and recent immigrants among

those who are sharing. Sharers have higher housing costs due to having more people but

have $600 less income per capita per month. Interestingly, the percentages of owners and

renters in both groups do not differ very much. This differs from the typology from the
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AHS where there was a higher percentage of renters among sharers. This difference could

be due to the fact that the sharer group in the AHS share only due to financial reasons

whereas the sharer group in the ACS share for other reasons as well. However, other than

this difference, the characteristics of the individuals who are sharing are comparable.

Table 3 reports the descriptive statistics of the variables for Model 1. Approximately

16% of the sample of individuals is sharing. The male to female ratio is split pretty evenly.

Hispanics, blacks, and Asians compose 14%, 11%, and 7% of the sample, respectively. The

demographic compositions of my sample are comparable to the demographic compositions

of the entire US population. Unemployed individuals and individuals with disabilities are

a minority comprising approximately 5%-10% of the sample. The majority of the sample

has at least a high school education and 20% of the sample is an immigrant to the US.

Approximately 50% of the sample is married and 40% of the sample have children living

in the same household. Finally, approximately 30% of the sample are renters.

For a preliminary examination of the relationship between the three affordability mea-

sures and shared housing, I plot the three measures and the percent of adults sharing in each

MSA using the 2013 ACS data. In the figures below, Figure 3 plots the FMR measure and

Figure 4 and Figure 5 plot the housing burden and living burden measure, respectively. All

three plots reveal a positive relationship between the affordability measures and the percent

of adults who are sharing. MSA’s with higher values of the FMR measure generally have

higher percentages of adults who are sharing. Similarly, MSA’s with higher percentages of

housing and living burdened individuals have higher percentages of shared housing.
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Figure 3 Percent Sharing vs Fair Market Rent Measure of Affordability

Figure 4 Percent Sharing vs Housingburden Measure
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Figure 5 Percent Sharing vs Livingburden Measure

Figure 6 below plots the three affordability measures for some of the most populous

MSA’s. For all but one of the MSA’s, the percent of individuals that are living burdened

is higher than the percent of individuals that are housing burdened. Interestingly, only the

housing burden measure is strongly positively correlated with the FMR measure with a

correlation of 0.75. This points to the fact that the FMR measure and the housing burden

measure capture affordability in similar ways as the results later show. The living burden

measure is slightly positively correlated with the FMR measure and the housing burden

measure with a correlation of 0.60 and 0.41, respectively. The weak correlations are unex-

pected as I anticipated all the measures to be strongly correlated since they are all measuring

housing affordability.

20



Figure 6 Three Affordability Measures of Most Populous MSA’s

Table 4 reports the summary statistics of the MSA level variables. There is considerable

variation across metropolitan areas in the measures of affordability. The FMR measure

indicates that the household with the median income would pay approximately 16% of its

income to rent an apartment with rent equal to the 40th percentile of rent for a given MSA.

This varies from 9% to 20% across MSA’s. These statistics are not surprising since I expect

the Fair Market Rent to be affordable under the 30% criteria for the household with the

median income. Approximately 23% of individuals are housing burdened ranging from

12%-33% across MSA’s. Comparing this statistic to the ACS summary tables published

by the US Census, the results are comparable. This percentage is higher when only renters

are considered and lower when only owners are considered. Lastly, 28% of individuals are

living burdened with wide variation from 16% to close to 50%. The mean percentage of

individuals who are living burdened is higher than the mean percentage of individuals who

are housing burdened. This indicates that there are individuals who are spending less than

30% of their income on housing but do not have enough residual income to cover living

costs.

Table 5 compares my calculations of the Fair Market Rent to the HUD’s FMR publica-

tions for some of the most populous MSA’s. The difference for New York is approximately
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$300 but for Chicago it is only $16. The large variation in the differences could be due to

the different restrictions placed on the ACS samples that were used to calculate the FMR.

The HUD restricts the sample to units on 10 acres or less, with full plumbing and kitchen,

and not constructed within 2 years of the survey date. I do not impose such restrictions on

my sample which may be why the differences are larger for certain MSA’s. Including the

housing stock constructed within 2 years of the survey would cause a greater difference in

FMR’s especially for cities with faster growth in the housing stock and with relatively more

new housing. For the purposes of this study, the differences in the FMR’s are not so large

that my calculations are unreasonable.

To control for MSA characteristics, I include variables capturing the price to rent ratio,

lowest rent, and inequality within MSA’s. The mean price to rent ratio, a measure of home

prices relative to rents, is 21. To calculate this ratio, I take the median value of a home in

a MSA and divide it by the median annual rent of a MSA. The lowest rent among MSA’s

does not vary much with a mean of $900 per month. Rather than using the lowest contract

rent reported which may not reflect the services offered and real market transactions being

often 0 and subject to wide variation, I take the average contract rent of the bottom quartile

of contract rents as a measure of the lowest rent in a MSA. To control for inequality, I

take the difference of the interquartile range of household income. Households in the top

quartile earn $6,600 more than the households in the bottom quartile of household income,

on average. Lastly, I include the percent homeless of the state population from the Point-

In-Time homeless counts from the Department of Housing and Urban Development (HUD)

as an overall indicator of housing affordability. The counts are at the state level rather than

the MSA because the HUD does not conduct the counts for the same MSA’s in the ACS

sample. The average homeless population across states is around 0.2% and the median is

0.14%. The District of Columbia has the highest percent of homeless with 1.1% of the state

population experiencing homelessness in 2013.

I do not include population as a control variable for MSA’s because Figure 7 below,

which plots the percent of adults who are sharing and the MSA population for all MSA’s in

the sample, shows that there isn’t a clear relationship between percent sharing and the MSA
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population. MSA’s with higher populations do not necessarily have higher percentages of

adults sharing. When I plot only the most populous MSA’s in Figure 8 below, there is a

more pronounced positive relationship. However, this could be due to the fact that two

of the most populous MSA’s contain New York and Los Angeles which have two of the

least affordable housing markets and have high rates of sharing. Therefore from these two

simple plots, it does not seem that there is particularly a meaningful relationship between

the population of the MSA and the percent of households who share since MSA’s that have

similar populations do not have similar rates of sharing.

Figure 7 Percent Sharing vs MSA Population
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Figure 8 Percent Sharing vs MSA Population (Most Populous MSA’s)

Model 2

For Model 2, I aggregate the individual ACS microdata to the MSA level and construct

an annual panel data set of MSA’s from 2005-2018. Thus the unit of observation is the

MSA. I choose this time period specifically because the ACS uses a consistent demarcation

of the MSA during this time period allowing me to follow the same MSA’s from 2005-

2018. As with Model 1, I restrict my sample to individuals older than 21 in metropolitan

areas. Since I have 14 years of data with approximately 260 observations each year, my

final sample has 3,675 observations of MSA’s.

Table 6 reports the summary statistics when all years of data are included. The percent

of adults who are sharing ranges from 5% to approximately 30% of the MSA’s population.

Not unexpectedly, a large fraction of sharing is with relatives since relatives are bound by

mutual obligations and are more familiar than complete strangers. For the average MSA,

only 2% of the MSA’s population is sharing with non-relatives. College Station in Texas has

the highest percent of sharing with non-relatives with approximately 10% of the MSA shar-

ing with non-relatives. This is most likely due to the presence of Texas A&M University and

its graduate students who are sharing housing with unrelated roommates and housemates.
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Though I exclude college students in my sample, graduate students are included.

Figure 9 graphs the trends of the median of the percent of adults sharing and the medians

of the three main affordability measures. The correlations to percent sharing are all positive

but are not very strong. It is expected that the correlations are positive since an increase

in the measures indicates decreasing affordability which would lead to more sharing. The

fact that the correlations are weak suggest that there is not a strong relationship between

changes in the measures and changes in the percent of adults who are sharing over several

years.

Figure 9 Trend of Percent Sharing and Three Affordability Measures

There is more variation in the affordability measures based on housing burdened than

living burdened. Comparing the minimums of the measures, there are more individuals who

are living burdened than housing burdened (15% vs 11%). One explanation may be that a

significant portion of the sample population values housing such that it would forgo being

able to afford living costs to have shelter. Another explanation could be that the living

cost standard is too high and inaccurately defining some individuals as living burdened,

especially individuals who are more adept at acquiring basic necessities for free through

food stamps and other welfare programs and need less residual income. The mean of the

25



affordability measure based on the FMR is 15% and ranges from 5% to 22%. This means

that for the average MSA, the household with the median income, the FMR is approximately

15% of income.

The control variables I include indicate that MSA’s are very different. For example,

the price to rent ratio ranges from 9 to 66 across MSA’s. This means that in the Santa

Cruz-Watsonville metropolitan area in California the median value of housing is 66 times

greater the median annual rent. This suggests that the owner occupied stock in the Santa

Cruz-Watsonville MSA is very different from the stock of rental units. The price to rent

ratio also reflects an expectation of housing price growth. Figure 10 plots the distribution of

the price to rent ratio and shows that there seems to a slightly positive relationship between

the percent of adults who are sharing and the price to rent ratio of a MSA.

Figure 10 Percent Sharing vs Price-Rent Ratio

Demographically, MSA’s are diverse with mixes groups of ethnicities, ages, and im-

migrants. Some MSA’s are predominantly white while others have significant minority

populations with up to 50% of the population being Asian or black. For the average MSA,

approximately 30% of the MSA is young adults (21-45 years old) and the highest percent

of recent immigrants, who have lived in the US less than 5 years, is approximately 7% of
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the MSA population. Economically, some MSA’s have high inequality where households

in the top quartile have approximately $15,000 higher income than households in the lower

quartile whereas in some MSA’s the difference is only $3,000.

5 Results

5.1 Model 1

Table 8 presents the results from a logistic regression for Model 1. The coefficients

are exponentiated and report the odds ratios. To avoid multicollinearity I run the regression

separately for each affordability measure. I expect the coefficients for each measure to be

greater than one indicating that an individual is more likely to share. In all three regressions

I include all the control variables listed in Table 1. The results for all three measures are

statistically significant and are similar to each other. For a one percentage point increase in

the share of the Fair Market Rent of the median income, the odds of sharing increases by

3%. A one percentage point increase in the percent of housing burdened individuals and

living burdened individuals, predicts a 2% increase in the odds of sharing. Although the

coefficients are statistically significant, they are not economically significant. In terms of

elasticity, a 1% increase in Housingburdenm causes approximately a 0.30% change in the

probability of an individual sharing and a 1% increase in Livingburdenm causes approxi-

mately a 0.28% change in the probability of an individual sharing. The FMR measure has

the highest elasticity of 0.32% which is still a very insignificant economic impact. Further-

more, the MSA control variables like the price to rent ratio, lowest rent, and inequality have

odds ratios that are close to 1, indicating that they have little to no effect on the individuals’

odds of sharing.

The demographic control variables are more economically significant than the afford-

ability measures. The odds of sharing are about 37% lower for females than males and the

elasticity is 39%, on average, holding all other regressors constant. Furthermore, as the lit-

erature suggests, blacks, Hispanics, and Asians are all more likely to share. The difference

27



in sharing between Hispanics and non-Hispanics is 31% while the difference in sharing

is larger between Asians and non-Asians at 52%. However, the difference in sharing for

blacks is smaller at 13%. For the different age groups, the odds of sharing is 81% lower

for those who are above 65 and 74% lower for those between 45-65 compared to individu-

als who are between ages 21-45. Finally, recent immigrants from all ethnicities who have

lived in the US less than 5 years have significantly higher odds of sharing. The difference

between recent immigrants and non-recent immigrants is 56% which is a very large differ-

ence economically speaking. The odds of sharing still increase for immigrants who have

been in the US for 6-10 years. However, for immigrants who have stayed in the US longer,

the odds of sharing decrease. For example, for immigrants who have lived in the US for

over 21 years the odds of sharing is 8% lower compared to natives. This intuitively makes

sense because as immigrants assimilate and settle down they are able to establish their own

households.

Some of the other control variables that have a large impact on the odds of sharing are

variables related to life status, education, and disability. In terms of life status, married

individuals have both statistically and economically significant lower odds of sharing. In-

dividuals with children have 32% higher odds of sharing and unemployed individuals have

22% higher odds of sharing than employed individuals. Related to unemployment, income

has the expected effect on the decision to share. A 1% increase in the personal income of an

individual is associated with a 14% decrease in the odds of sharing. In terms of education,

more educated individuals have lower odds of sharing. The difference between individuals

with more than a college education and individuals with less than a college education is

26%. Finally, individuals with cognitive or self-care disabilities have 66% and 57% higher

odds of sharing, respectively. The difference for those with cognitive difficulty and those

who do not is 43% and the difference for those with self-care difficulty is approximately

30%. Interestingly, independent living difficulties do not have an significant impact on the

odds of sharing.

To find a more meaningful effect of affordability on the decision to share, I partition

my data and run the same regression on the individuals in the bottom half of the income
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distribution. The hypothesis is that individuals with lower incomes will be more sensitive

to the affordability of housing and have larger responses to the measures. However, Table 9

shows that the effects do not change. The results for all three measures are still statistically

significant but not economically significant. The effects of the demographic, life status,

and MSA variables also have similar effects as with the regression results from the entire

sample. One possible factor that might have affected the results of partitioning my data is

that that children over 21 of parents with higher incomes are more likely to share with their

parents (Manacorda and Moretti, 2006; Koebel and Murray, 1999).

The affordability of housing by conventional measures seems to have an insignificant

impact on individuals’ decision to share. A possible explanation is that the conventional

affordability measures are inaccurate. It may be the case that the measures are not capturing

how people perceive and think about the affordability of housing and how it impacts their

decision to share or not. Bundorf and Pauly (2006) detect a similar problem for measures

of affordability for health insurance by finding “insured non-afforders”6 and “uninsured

afforders.”7 One implication of the results from Model 1 is that the affordability of housing

is not very important in individuals’ decision to share. It may be the case that people’s

decisions are primarily determined by culture, age, education, unemployment, immigrant

and marital status and that housing affordability is secondary. One important omission in

the analysis that could have affected the results is that some individuals may not have people

to share with even if they wanted to resulting in homelessness rather than shared housing.

5.2 Model 2

The second part of my analysis focuses on the effect of changes in affordability on the

percent of adults sharing in a MSA using the ACS panel data of MSA’s from 2005-2018.

Once again to avoid issues of multicollinearity I run three separate fixed effects regressions,

one for each affordability measure including both year and MSA fixed effects. As with

Model 1, I expect all the signs of the affordability measures to be positive indicating that

6Individuals who shouldn’t be able to afford insurance but are insured
7Individuals who should be able to afford insurance but are uninsured
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the percent of adults who are sharing increases as the affordability of housing decreases.

The sign of Livingburdenm is positive indicating that for a one percentage point increase

in the percent of individuals that are living burdened the percent of adults who are sharing

increases by 0.05 percentage points (Table 10). Although this is statistically significant, the

change is not economically significant. Furthermore, contrary to expectation, the signs for

FMRm and Housingburdenm are negative. However, as with the results from Model 1 the

effects are not economically meaningful.

In addition to the unexpected signs of FMRm and Housingburdenm, Table 10 shows

that the sign of the median income variable is positive. The coefficient indicates that for a

increase of $1,000 in the median income of the MSA, the percent of adults who are shar-

ing increases by 4.16 percentage points. This result is surprising because I would have

expected MSA’s with higher median incomes to have fewer households sharing. One pos-

sible explanation is that MSA’s with higher incomes attract young, mobile individuals who

are looking for opportunity and more willing to share. The MSA variable that captures the

lowest rent of a MSA has the expected sign. For a $100 increase in the lowest rent, the

percent of adults who are sharing increases by 3 percentage points. As with the living bur-

den measure, although the sign of the relationship is correct, the impact is not meaningful

economically. Lastly, the coefficient on the price to rent ratio is negative indicating that as

the housing market becomes more favorable for renters in fast growing cities, the percent

of adults sharing decreases. Other control variables that are significant are variables that

capture the percent of the sample that are young adults, Asian, black, and Hispanic. All

the signs of these variables are positive which is consistent with the literature that young

adults, Asians, blacks, and Hispanics are more likely to share. Interestingly, the inequality

measure and the percent of recent immigrants do not have significant impacts on the percent

of adults who are sharing.

A possible explanation for the weak and unexpected results from Model 2 is the little

variation in the percent sharing across MSA’s in the time period of my data. As shown in

Figure 9, the median percent of adults sharing grows only a few percentage points from

2005-2018 with very little change from year to year. Furthermore, as mentioned before
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there are rather weak correlations between the percent of adults sharing and the three af-

fordability measures.

In Table 11, I run the same fixed effects regression with the living cost measure using

alternate definitions of sharing. Columns 2-4 report the results for the three alternative defi-

nitions. For column 2, I exclude individuals who are over 65 from my definition of sharing.

In columns 3 and 4, I consider only sharing with relatives and non-relative, respectively.

Finally, I include the last column of Table 10 as column 1 for comparison.

The results for columns 2 and 3 do not differ from the results of column 1 very much.

This is understandable because a small portion of sharing is by the elderly and the vast ma-

jority of sharing is with relatives. For all the alternate definitions of sharing, the sign and

effect of the living burden measure remain the comparable. However, the results change

in column 4 when I consider sharing only among non-relatives. The sign of the variable

percent Hispanic becomes negative suggesting that Hispanics are less likely to share with

non-relatives. Furthermore, the coefficient of the variable for capturing the percent of re-

cent immigrants becomes significant indicating that as the percent of recent immigrants in

a MSA increases, the percent of adults who are sharing with non-relatives increases. Al-

though the effect is not large, the relationship is understandable since recent immigrants are

more likely to share with other similar immigrants who have moved to the US earlier but

are not necessarily related.

6 Conclusion

Shared housing has been a topic that has largely been overlooked by economists. But

as Ellen (2015) suggests there are many lessons that can be learned from shared housing

and the sharing economy. In fact, the popularization of Airbnb’s in recent times reveals that

there is excess housing supply that owners are willing to rent out (Barron et al., 2018). It

also reflects a resurgence of demand for cheaper SRO-like rentals and a growing willingness

to share housing. A re-emergence of SRO-like units could lead to a decline in the incidence

of homelessness since the increased incidence of homelessness in the 1980’s is attributed to
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the destruction of SRO’s, (Jencks, 1995; O’Flaherty, 1996).

Shared housing could provide solutions to the affordable housing problem. However,

current federal assistance programs such as the Supplemental Security Income (SSI) dis-

courage sharing by reducing payments to individuals who share (He et al., 2010). Programs

that encourage sharing would reduce the shortage of affordable housing by increasing the

supply of affordable housing without having to build more units (Ellen, 2015). Finally, the

prevalence of shared housing has important policy implications for rethinking current zon-

ing and development regulations. Currently, they incentivize builders to build larger units

on larger lots rather than smaller units and economists largely agree that the zoning and

regulations make the supply of housing inelastic8 (Gyourko, 2009; Quigley and Rosenthal,

2005).

This paper set out to examine the effect of housing affordability on shared housing

through two models. The first estimated the impact of affordability on individuals’ deci-

sion to share across MSA’s using one year of data. The second observed how changes in

affordability within MSA’s affect the percent of adults who are sharing within MSA’s using

multiple years of data. The results from Model 1 showed that rather than the affordability

of housing, factors such as culture, unemployment, marital and immigrant status have more

economically significant impacts on the decision to share. Results from Model 2 were in-

consistent with the theory in that both the Fair Market Rent measure and the housing burden

measure both predicted a decrease in the percent of adults who share as housing affordabil-

ity decreases. Results from both models cast doubt on the usefulness of the three measures

of affordability used in this paper since it is hard to believe that affordability plays such an

insignificant role in an individual’s decision to share. My research suggests that the stan-

dard measures of housing affordability do not predict people’s response to decreases in the

affordability of housing very well. Of the three standard measures, however, the measure

based on living costs consistently presented results that were consistent with theory.

An alternative way to think about affordability is to use shared housing as another indi-

cator of housing affordability just as homelessness has been used as an indicator for hous-

8Less responsive to changes in price
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ing affordability. My research has shown that although the measured effect may be small,

shared housing and affordability are negatively related. Therefore, the rate of sharing could

provide a useful measure of housing affordability that is in many ways better than using

homelessness as an index for the expensiveness of housing. Firstly, shared housing is not

affected by climate unlike homelessness. Secondly, the data on shared housing is likely to

be more readily available and more accurate than homeless counts.

More data and research are needed on the phenomenon of sharing in US housing mar-

kets. Although the doubling-up supplement by the AHS provides some data on sharing, the

data are limited to only individuals who have moved in one year before the survey because

the AHS did not continue the supplement in subsequent years. The fact that the AHS did

not continue its doubling-up supplement after 2013 reflects how limited data is on sharing

and how sharing is overlooked by researchers. Research on potential sharing in informal

housing, rural areas, and public housing apartments, in which sharing is banned, are also

lacking and deserve more attention.

One topic my empirical research did not cover is crowding which is one of the issues

related to shared housing. In addition to crowding, this research does not investigate the

economic value and benefits of sharing other than the reduced cost of housing. These are

future research topics on shared housing. In conclusion, my research shows that as housing

affordability decreases, shared housing increases. However, the effects of affordability are

very marginal suggesting that current measures of housing affordability may be unreliable.
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7 Tables

7.1 ACS

Table 1 Variable Definitions

Variable Definition
Dependent Variables
Sharing 1 if sharing,9 0 otherwise
PctSharingm

10 Percent of adults sharing (See Section 3)
PctSharingPm Percent of adults sharing excluding parents over 65
PctSharingRm Percent of adults sharing among relatives only
PctSharingNRm Percent of adults sharing among non-relatives11 only
Independent Variables
Affordability (Afford)
FMRm 40th percentile of rent as percent of median renter income 12

Housingburdenm Percent of individuals with monthly housing cost above 30% of household income 13

Livingburdenm Percent of individuals with income less than living costs after housing costs
Control Variables
Percent Homelesss Percent of state population that is homeless14

Price-Rent Ratiom Median Home Value/Annual Median Rent
Lowest Rentm Average rent of lowest 25th percentile of rent
Inequalitym Difference between the 75th percentile and the 25th percentile of household income
Model 1 (Xi j)
Log Personal Income Log of total pre-tax personal annual income
Female 1 if female, 0 otherwise
Hispanic 1 if Hispanic, 0 otherwise
Black 1 if black, 0 otherwise
Asian 1 if Asian, 0 otherwise
Unemployed 1 if unemployed, 0 otherwise
Cognitive/Independent living/Self-care difficulty 1 if individual has difficulty, 0 otherwise
Married 1 if married, 0 otherwise
Children 1 if living with child under 21 in same household, 0 otherwise
Renter 1 if renter, 0 otherwise
Age 21-45, 45-65, above 65
Education Non-HS Grad, HS Grad, Some College, BA Plus
Immigrant Years in US (0-5, 6-10, 11-15, 16-20, 21+)
Model 2 (X jt)
Incomem Median household monthly income (in 1,000’s)
Percent Young Adultm Percent young adult (Ages 21-45)
Percent Malem Percent male of sample
Percent Asianm Percent Asian of sample
Percent Blackm Percent black of sample
Percent Hispanicm Percent Hispanic of sample
Percent Recent Immigrantm Percent recent immigrant with stay in US less than 5 years

Data Source: 2005-2018 ACS

9See Section 3 for definition of sharing
10m signifies characteristic of MSA
11Separately calculated for each household type and averaged
12Includes housemate, roommate, roomer, boarder, lodger
13Limited to households with median level or less of income of MSA for both owners and renters
14Data Source: Point-in-Time Counts from the Department of Housing and Urban Development
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Table 2 Descriptive Statistics for Individuals Not Sharing vs Sharing

Variable Not Sharing15 Sharing16

Percent Male 46.24 51.55
Percent Female 53.76 48.46
Percent White 78.48 65.03
Percent Black 9.93 14.96
Percent Asian 5.95 9.54
Percent Hispanic 12.76 22.69
Percent Non High School Graduate 10.57 17.31
Percent Owner 71.88 69.10
Percent Renter 28.12 30.90
Percent Recent Immigrant17 1.53 4.07
Percent Unemployed 3.57 9.90
Average Owner Housing Cost 1197 1224
Average Gross Rent18 976 1120
Average Monthly Income Per Capita 2270.83 1680.56

Source: 2013 ACS of Metropolitan Areas
Unit of Observation: MSA
Percent of sample
Number of Observation: 1,635,815

15Non-Sharing is individual or nuclear living arrangements
16Individuals living in a household with at least one additional adult who is not a spouse or

unmarried partner
17Moved to US within past 5 years
18Rent plus utilities
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Table 3 Descriptive Statistics for Model 1

Variable Percent of Sample
Dependent Variable
Sharing19 16
Demographics
Male 47
Hispanic 14
Black 11
Asian 7
Age
21-44 40
45-65 39
Above 65 22
Life Status
Married 56
Children20 39
Unemployed 5
Tenure
Owner 71
Renter 29
Education
Non High School Graduate 10
High School Graduate 34
Some College 23
BA Plus 34
Immigrants (Years in US)
0-5 2
6-10 2
11-15 3
16-20 2
21+ 11
Native-Born 80
Disability
Cognitive Difficulty 5
Independent Living Difficulty 6
Self-care Difficulty 3

Source: 2013 ACS
Unit of Observation: Individuals over 21 years old in metropolitan areas
Number of Observations: 1,635,815 individuals

19Individuals living in a household with at least one additional adult who is not a spouse or
unmarried partner

20Child under 21 years old living in same household

36



Table 4 Summary Statistics for Model 1

Variable Mean Std. Dev. Min. Max.
FMR m21 16.39 2.3 9.83 21.87
Housingburden m 23.36 3.96 12.41 33.53
Livingburden m 27.95 4.92 16.32 49.14
Percent Homeless s 0.20 0.11 0.08 1.06
Price-Rent Ratio m 21.14 4.82 9.38 34.38
Lowest Rent m 910.20 12.07 861.75 956.63
Inequality m 6611.73 1430.54 3625 12466.67
Log Personal Income 9.32 3.10 0 14.06

Source: 2013 ACS
Unit of Observation: MSA
Number of Observations: 260 MSA’s
Means of MSA reported
FMRm - 40th percentile of rent as percent of median renter
Housingburdenm - Percent of individuals with monthly housing cost above 30% of monthly income
Livingburdenm - Percent of individuals with income less than living costs after housing costs
Percent Homelesss - Percent of state population that is homeless
Price-Rent Ratiom - Median Home Value/Annual Median Rent
Lowest Rentm - Average monthly rent of lowest 25th percentile of rent ($)
Inequalitym - Difference between the 75th percentile and the 25th percentile of household income

21m = MSA
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Table 5 Comparison of HUD FMR to Author’s FMR of Most Populous MSA

Metropolitan Area HUD FMR Author’s FMR Difference
Atlanta-Sandy Springs-Roswell, GA 910.49 1113.20 -202.71
Boston-Cambridge-Newton, MA-NH 1450.12 1533.55 -83.43
Chicago-Naperville-Elgin, IL-IN-WI 1120.06 1103.67 16.39
Dallas-Fort Worth-Arlington, TX 922.23 1114.67 -192.44
Houston-The Woodlands-Sugar Land, TX 913.15 1024.58 -111.43
Los Angeles-Long Beach-Anaheim, CA 1379.93 1435.57 -55.64
Miami-Fort Lauderdale-West Palm Beach, FL 1149.83 1322.32 -172.49
New York-Newark-Jersey City, NY-NJ-PA 1712.15 1400.73 311.43
Philadelphia-Camden-Wilmington, PA-NJ-DE-MD 1051.13 1141.17 -90.04
Phoenix-Mesa-Scottsdale, AZ 865.62 1084.52 -218.90

Author’s FMR Source: 2018 ACS
HUD Source: 2018 Small Area FMR Data
HUD = Department of Housing and Urban Development
FMR = Fair Market Rent, Defined as the 40th percentile rent of MSA
Difference = HUD FMR - Author’s FMR
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Table 6 Summary Statistics for Model 2

Variable Mean Std. Dev. Min. Max.
Dependent Variables
PctSharing 13.53 3.44 5.64 28.73
PctSharingP 12.56 3.19 4.82 26.22
PctSharingR 10.84 3.23 3.90 26.92
PctSharingNR 1.95 1.20 0 9.44
Independent Variables
FMR m22 15.41 2.32 5.67 22.22
Housingburden m 22.09 3.91 11.09 34.49
Livingburden m 27.71 5.54 15.26 56.78
Percent Homeless s 0.17 0.09 0.08 1.06
Price-Rent Ratio m 22.14 6.07 9.38 66.29
Lowest Rent m 885.02 107.01 688.64 1136.1
Inequality m 5502.20 1219.52 3226.67 14469.58
Median Monthly Income m 0.52 0.11 0.26 1.27
Percent Young Adult m 29.58 3.60 11.54 41.67
Percent Asian m 3.21 4.78 0 56.93
Percent Black m 8.87 9.09 0 47.84
Percent Hispanic m 12.54 16.43 0.09 97.42
Percent Recent Immigrant m 1.51 1.16 0 7.21

N 3675

Source: 2005-2018 ACS
Unit of Observation: MSA
PctSharingP - Percent of adults sharing excluding parents over 65
PctSharingR - Percent of adults sharing among relatives only
PctSharingNR - Percent of adults sharing among non-relatives only
FMRm - 40th percentile of rent as percent of median renter income
Housingburdenm - Percent of individuals with monthly housing cost above 30% of income
Livingburdenm - Percent of individuals with income less than living costs after housing costs
Percent Homelesss - Percent of state population that is homeless
Price-Rent Ratiom - Median Home Value/Annual Median Rent
Lowest Rentm - Average monthly rent of lowest 25th percentile of rent ($)
Inequalitym - Difference between the 75th percentile and the 25th percentile of household income
Income in $10,000’s
Young Adult = 21-45 years old
Recent Immigrant = Individuals who have lived in US less than 5 years

22m=MSA
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7.2 AHS

Table 7 Comparison of National Sample of Households to Households Associated
w/ Doubling-Up

Variable Sample23 In-Mover24 At-Risk25 Out-Mover26

Percent Owner 59.66 12.98 33.15 67.85
Percent Renter 38.87 84.73 64.45 30.47
Number of rooms 5.70 4.89 5.23 6.20
Number of people 2.47 3.68 2.75 2.71
HH27 Age 52.18 42.47 46.34 52.34
Percent Households living with non-relatives 5.82 29.77 5.94 7.91
Percent HH male 49.81 41.22 41.30 46.30
Percent HH w/ spouse 47.71 32.82 36.36 47.48
Percent HH not w/ spouse 52.29 67.18 63.62 52.53
Percent HH White 77.49 61.07 66.92 80.64
Percent HH Black 15.51 29.771 26.31 14.14
Percent HH Asian 4.67 3.817 3.43 1.68
Percent HH Hispanic 13.05 32.82 17.49 16.84
Percent HH US Citizen 92.56 84.73 91.05 92.42
Percent HH Recent Immigrant28 1.07 2.29 1.06 0.50
Percent HH Non-High School Graduate 14.27 26.72 18.025 17.34
Percent HH High School Graduate 25.87 38.93 28.46 23.57
Percent HH College and Graduate School 59.86 34.35 53.52 59.09
Annual Household Income ($1,000s) 65.89 37.50 44.04 70.69
Monthly Housing Cost 1140.45 900.28 1036.36 1202.38
Rating of Unit 7.92 7.16 7.59 8.00
Rating of Neighborhood 7.69 6.77 7.34 7.79
N 60095 131 7351 583

Source: 2013 AHS National PUF: Doubling-Up Module
Unit of observation: Household
Group Means reported

23Total sample excluding in-mover, at-risk, out-mover group (representative of entire nation)
24Households who have had a member move in an existing household within the past year due to

financial reasons
25Households at risk of moving out and moving into a sharing situation
26Households who have had a co-resident move out within the past year
27Householder
28Moved to US within past 5 years
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7.3 Regressions

Table 8 Model 1 Results

(1) (2) (3)
Dependent Variable Sharing Sharing Sharing

FMR m 1.03∗∗∗

(0.00)

Housingburden m 1.02∗∗∗

(0.00)

Livingburden m 1.02∗∗∗

(0.00)

Percent Homeless s 1.33∗∗∗ 1.34∗∗∗ 1.47∗∗∗

(0.04) (0.04) (0.04)

Price-Rent Ratio m 1.01∗∗∗ 1.01∗∗∗ 1.01∗∗∗

(0.00) (0.00) (0.00)

Lowest Rent m 1.01∗∗∗ 1.01∗∗∗ 1.01∗∗∗

(0.00) (0.00) (0.00)

Inequality m 1.00∗∗∗ 1.00∗∗∗ 1.00∗∗∗

(0.00) (0.00) (0.00)

Log of Personal Income 0.86∗∗∗ 0.86∗∗∗ 0.86∗∗∗

(0.00) (0.00) (0.00)

Female 0.63∗∗∗ 0.63∗∗∗ 0.63∗∗∗

(0.00) (0.00) (0.00)

Hispanic 1.40∗∗∗ 1.40∗∗∗ 1.38∗∗∗

(0.01) (0.01) (0.01)

Black 1.17∗∗∗ 1.17∗∗∗ 1.16∗∗∗

(0.01) (0.01) (0.01)

Asian 2.18∗∗∗ 2.19∗∗∗ 2.19∗∗∗

(0.03) (0.03) (0.03)

Unemployed 1.22∗∗∗ 1.21∗∗∗ 1.22∗∗∗

(0.01) (0.01) (0.01)

45-65 years old 0.26∗∗∗ 0.26∗∗∗ 0.26∗∗∗

(0.00) (0.00) (0.00)

Above 65 years old 0.19∗∗∗ 0.19∗∗∗ 0.19∗∗∗

(0.00) (0.00) (0.00)

Cognitive difficulty 1.66∗∗∗ 1.66∗∗∗ 1.66∗∗∗

(0.02) (0.02) (0.02)
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Independent living difficulty 1.01 1.01 1.00
(0.01) (0.01) (0.01)

Self-care difficulty 1.57∗∗∗ 1.57∗∗∗ 1.57∗∗∗

(0.03) (0.03) (0.03)

Married 0.04∗∗∗ 0.04∗∗∗ 0.04∗∗∗

(0.00) (0.00) (0.00)

Children 1.32∗∗∗ 1.32∗∗∗ 1.32∗∗∗

(0.01) (0.01) (0.01)

Renter 0.29∗∗∗ 0.29∗∗∗ 0.29∗∗∗

(0.00) (0.00) (0.00)

High Schools Grad 0.84∗∗∗ 0.84∗∗∗ 0.84∗∗∗

(0.01) (0.01) (0.01)

Some College 0.64∗∗∗ 0.64∗∗∗ 0.64∗∗∗

(0.01) (0.01) (0.01)

BA Plus 0.41∗∗∗ 0.41∗∗∗ 0.42∗∗∗

(0.00) (0.00) (0.00)

0-5 years in US 2.17∗∗∗ 2.17∗∗∗ 2.17∗∗∗

(0.04) (0.04) (0.04)

6-10 years in US 1.23∗∗∗ 1.22∗∗∗ 1.23∗∗∗

(0.02) (0.02) (0.02)

11-15 years in US 0.96∗∗ 0.95∗∗ 0.96∗∗

(0.01) (0.01) (0.01)

16-20 years in US 0.97∗ 0.96∗ 0.96∗

(0.02) (0.02) (0.02)

21+ yearsin US 0.92∗∗∗ 0.91∗∗∗ 0.92∗∗∗

(0.01) (0.01) (0.01)

Controls Included Yes Yes Yes
Adjusted R2 0.36 0.36 0.36
N 1635815 1635815 1635815

Exponentiated coefficients; Standard errors in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

Source: 2013 ACS for Metropolitan Areas
Unit of Observation: Individual
m = MSA, s = state
Coefficients are reporting odds ratios
FMRm - 40th percentile of rent as percent of median renter income
Housingburdenm - Percent of individuals with monthly housing cost above 30% of income
Livingburdenm - Percent of individuals with income less than living costs after housing costs
Inequality = 75th percentile of income - 25th percentile of income of MSA
Children = Child under 21 years old living in same household
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Table 9 Model 1 Results for Low-Income Individuals

(1) (2) (3)
Sharing Sharing Sharing

Sharing
FMR m 1.03∗∗∗

(0.00)

Housingburden m 1.02∗∗∗

(0.00)

Livingburden m 1.02∗∗∗

(0.00)

Percent Homeless s 1.18∗∗∗ 1.23∗∗∗ 1.35∗∗∗

(0.04) (0.04) (0.05)

Price-Rent Ratio m 1.01∗∗∗ 1.01∗∗∗ 1.01∗∗∗

(0.00) (0.00) (0.00)

Lowest Rent m 1.01∗∗∗ 1.01∗∗∗ 1.01∗∗∗

(0.00) (0.00) (0.00)

Inequality m 1.00∗∗∗ 1.00∗∗∗ 1.00∗∗∗

(0.00) (0.00) (0.00)

Log of Personal Income 0.82∗∗∗ 0.82∗∗∗ 0.82∗∗∗

(0.00) (0.00) (0.00)

Female 0.59∗∗∗ 0.59∗∗∗ 0.59∗∗∗

(0.00) (0.00) (0.00)

Hispanic 1.50∗∗∗ 1.50∗∗∗ 1.48∗∗∗

(0.02) (0.02) (0.02)

Black 1.29∗∗∗ 1.29∗∗∗ 1.28∗∗∗

(0.01) (0.01) (0.01)

Asian 2.14∗∗∗ 2.14∗∗∗ 2.15∗∗∗

(0.03) (0.03) (0.03)

Unemployed 1.20∗∗∗ 1.20∗∗∗ 1.20∗∗∗

(0.01) (0.01) (0.01)

45-65 years old 0.33∗∗∗ 0.33∗∗∗ 0.33∗∗∗

(0.00) (0.00) (0.00)

Above 65 years old 0.20∗∗∗ 0.20∗∗∗ 0.20∗∗∗

(0.00) (0.00) (0.00)

Cognitive difficulty 1.69∗∗∗ 1.69∗∗∗ 1.69∗∗∗

(0.02) (0.02) (0.02)

Independent living difficulty 0.96∗∗ 0.96∗∗ 0.96∗∗∗
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(0.01) (0.01) (0.01)

Self-care difficulty 1.57∗∗∗ 1.57∗∗∗ 1.56∗∗∗

(0.03) (0.03) (0.03)

Married 0.04∗∗∗ 0.04∗∗∗ 0.04∗∗∗

(0.00) (0.00) (0.00)

Children 1.18∗∗∗ 1.18∗∗∗ 1.18∗∗∗

(0.01) (0.01) (0.01)

Renter 0.37∗∗∗ 0.37∗∗∗ 0.37∗∗∗

(0.00) (0.00) (0.00)

High School Grad 0.83∗∗∗ 0.83∗∗∗ 0.84∗∗∗

(0.01) (0.01) (0.01)

Some College 0.64∗∗∗ 0.64∗∗∗ 0.64∗∗∗

(0.01) (0.01) (0.01)

BA Plus 0.40∗∗∗ 0.40∗∗∗ 0.41∗∗∗

(0.00) (0.00) (0.01)

0-5 years in US 2.12∗∗∗ 2.11∗∗∗ 2.11∗∗∗

(0.04) (0.04) (0.04)

6-10 years in US 1.19∗∗∗ 1.19∗∗∗ 1.19∗∗∗

(0.02) (0.02) (0.02)

11-15 years in US 0.94∗∗ 0.94∗∗∗ 0.95∗∗

(0.02) (0.02) (0.02)

16-20 years in US 0.93∗∗∗ 0.93∗∗∗ 0.93∗∗∗

(0.02) (0.02) (0.02)

21+ yearsin US 0.88∗∗∗ 0.88∗∗∗ 0.88∗∗∗

(0.01) (0.01) (0.01)

Controls Included Yes Yes Yes
Adjusted R2 0.32 0.32 0.32
N 1047197 1047197 1047197

Exponentiated coefficients; Standard errors in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

Source: 2013 ACS for Metropolitan Areas
Unit of Observation: Individual
Low income = Bottom half of income distribution of individuals
Coefficients are reporting odds ratios
m = MSA, s = state
FMRm - 40th percentile of rent as percent of median renter income
Housingburdenm - Percent of individuals with monthly housing cost above 30% of income
Livingburdenm - Percent of individuals with income less than living costs after housing costs
Inequality = 75th percentile of income - 25th percentile of income of MSA
Children = Child under 21 years old living in same household
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Table 10 Model 2 Results

(1) (2) (3)
Percent Sharing Percent Sharing Percent Sharing

FMR m -0.06∗∗∗

(0.02)

Housingburden m -0.03∗∗

(0.01)

Livingburden m 0.05∗∗∗

(0.01)

Percent Homeless s 0.26 0.27 0.40
(0.51) (0.51) (0.51)

Price-Rent Ratio m -0.05∗∗∗ -0.04∗∗∗ -0.04∗∗∗

(0.01) (0.01) (0.01)

Lowest Rent m 0.04∗∗∗ 0.04∗∗∗ 0.03∗∗∗

(0.00) (0.00) (0.00)

Inequality m 0.00 0.00 0.00
(0.00) (0.00) (0.00)

Median Income m 1.18 1.28 4.16∗∗∗

(0.79) (0.80) (0.89)

Percent Young Adult m 0.26∗∗∗ 0.26∗∗∗ 0.25∗∗∗

(0.02) (0.02) (0.02)

Percent Asian m 0.08∗∗ 0.08∗∗ 0.07∗

(0.03) (0.03) (0.03)

Percent Black m 0.08∗∗∗ 0.08∗∗∗ 0.07∗∗∗

(0.02) (0.02) (0.02)

Percent Hispanic m 0.06∗∗∗ 0.06∗∗∗ 0.05∗∗∗

(0.01) (0.01) (0.01)

Percent Recent Immigrant m 0.03 0.03 0.03
(0.04) (0.04) (0.04)

Constant -23.55∗∗∗ -22.73∗∗∗ -25.08∗∗∗

(2.01) (2.03) (2.03)

MSA fixed effects Yes Yes Yes
Year fixed effects Yes Yes Yes
N 3675 3675 3675
Adjusted R2 0.63 0.63 0.63
Standard errors in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

Source: 2005-2018 ACS for Metropolitan Areas
Unit of Observation: MSA, m = MSA s = state
Percent of sample
FMRm - 40th percentile of rent as percent of median renter income
Housingburdenm - Percent of individuals with monthly housing cost above 30% of income
Livingburdenm - Percent of individuals with income less than living costs after housing costs
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Table 11 Model 2 Results - Alternate Definitions of Sharing

(1) (2) (3) (4)
Percent Sharing PctSharingP PctSharingR PctSharingNR

Livingburden m 0.05∗∗∗ 0.05∗∗∗ 0.04∗∗∗ 0.02∗∗

(0.01) (0.01) (0.01) (0.01)

Percent Homeless s 0.40 0.39 0.37 0.01
(0.51) (0.49) (0.47) (0.23)

Price-Rent Ratio m -0.04∗∗∗ -0.04∗∗∗ -0.03∗∗∗ -0.00
(0.01) (0.01) (0.01) (0.00)

Lowest Rent m 0.03∗∗∗ 0.03∗∗∗ 0.02∗∗∗ 0.01∗∗∗

(0.00) (0.00) (0.00) (0.00)

Inequality m 0.00 0.00 -0.00 0.00
(0.00) (0.00) (0.00) (0.00)

Median Income 4.16∗∗∗ 3.56∗∗∗ 3.34∗∗∗ 1.01∗

(0.89) (0.86) (0.82) (0.41)

Percent Young Adult m 0.25∗∗∗ 0.26∗∗∗ 0.14∗∗∗ 0.10∗∗∗

(0.02) (0.02) (0.01) (0.01)

Percent Asian m 0.07∗ 0.04 0.08∗∗ 0.00
(0.03) (0.03) (0.03) (0.01)

Percent Black m 0.07∗∗∗ 0.08∗∗∗ 0.08∗∗∗ -0.01
(0.02) (0.01) (0.01) (0.01)

Percent Hispanic m 0.05∗∗∗ 0.04∗∗ 0.09∗∗∗ -0.03∗∗∗

(0.01) (0.01) (0.01) (0.01)

Percent Recent Immigrant m 0.03 0.04 -0.08∗ 0.07∗∗∗

(0.04) (0.04) (0.03) (0.02)

Constant -25.08∗∗∗ -24.20∗∗∗ -14.24∗∗∗ -8.19∗∗∗

(2.03) (1.97) (1.88) (0.93)

MSA fixed effects Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes
N 3675 3675 3675 3675
Adjusted R2 0.63 0.63 0.53 0.12
Standard errors in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

Source: 2005-2018 ACS for Metropolitan Areas
Unit of Observation: MSA, m = MSA s = state
Percent of sample
PctSharingPm = Percent of adults sharing excluding parents over 65
PctSharingRm = Percent of adults sharing among relatives only
PctSharingNRm = Percent of adults sharing among non-relatives only
FMRm - 40th percentile of rent as percent of median renter income
Housingburdenm - Percent of individuals with monthly housing cost above 30% of income
Livingburdenm - Percent of individuals with income less than living costs after housing costs
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8 Appendix

8.1 AHS Questionnaire from 2013 Doubling-Up Supplement
In-Mover

1. What would you say was the main reason you left?
2. Are you staying here because you do not have a regular or adequate place to stay due to lack

of money or other means of financial support?
At-Risk

1. How likely it is that you will have to leave this home within the next two months because of
eviction?

2. Have you received an eviction notice from a court?
3. Have you been threatened with eviction in the last 3 months?
4. Is your current mortgage in foreclosure now?
5. How likely is it that you will have to leave your home within the next two months because of

foreclosure?
6. For how many of the last 3 months did you receive a notice of missed payment or late

payment fee from your mortgage or home equity lender?
7. For how many of the last 3 months have you been unable to pay all or part of the rent?
8. Have you received a notice that the current mortgage was going to be foreclosed on?
9. In the past 3 months, have you had any of your utilities shut off due to lack of payment?

10. What was the primary reason for threatened eviction?
11. Where respondent would go in event of eviction

Out-Mover
1. Were [FIRST OUT-MOVER GROUP] staying here because they did not have a regular or

adequate place to stay due to a lack of money or other means of financial support?
2. Were [FIRST OUT-MOVER GROUP] staying here because they did not have a regular or

adequate place to stay due to a lack of money or other means of financial support?
3. What was the main reason [OUT-MOVERS] left?

Source: 2013 AHS downloaded from Census website29

29www.census.gov

47



References
Barron, K., E. Kung, and D. Proserpio (2018). The sharing economy and housing affordability:

Evidence from airbnb. In EC, pp. 5.

Bitler, M. and H. Hoynes (2015). Living arrangements, doubling up, and the great recession: Was
this time different? American Economic Review 105(5), 166–70.
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