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Abstract

Using a unique, Swedish register-based database, I �nd a positive relationship be-

tween the value of households�investments in owner-occupied housing and the covari-

ance between individually estimated unemployment risks and local home prices. A one

standard deviation increase in the unemployment risk�home price covariance implies

an average increase in the value of households�investments in owner-occupied housing

of SEK 96,000 (USD 13,300). I also show that same-industry married couples buy

on average more expensive homes than di¤erent-industry couples, which contradicts

the traditional view that increased labor income risk leads to lower consumption and

higher precautionary savings.
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1 Introduction

A household�s decision to own or rent its home is not only a consumption issue but it also

signi�cantly a¤ects the composition of the household�s portfolio of risky assets. This dual

role of housing as both a consumption and an investment good is emphasized in numerous

papers, for example, Henderson and Ioannides (1983), Flavin and Yamashita (2002) and

Cocco (2005). The housing consumption demand creates a highly leveraged position in real

estate, especially for younger households. As a consequence, in most countries housing is

the most important household asset. For example, in Sweden real estate holdings accounted

for almost 70% of the total value of household assets in 2003, up from 56% just four years

earlier (see Table 1). Owner-occupied single-family homes alone accounted for almost 42% of

total household assets, while only 7% were invested in directly held stocks and 9% in mutual

funds.

Table 1

Meanwhile, labor income is the main source of income for the vast majority of households.

Labor income cannot, however, be capitalized, which generates an uninsurable background

risk (see Heaton and Lucas, 2000). Hence, rational households are expected to incorporate

labor income risk in their housing investment decisions. In fact, human capital and its

covariance with the returns of assets should be accounted for in all investment decisions, not

only when deciding how much to invest in owner-occupied housing.1 The way human capital

a¤ects households�willingness to hold speci�c assets has, in turn, important asset pricing

implications.

As pointed out in Carroll, Dynan, and Krane (2003), measures of income volatility may

be poor proxies of labor income risk since they usually include large controllable elements.

Shocks to employment are, on the other hand, more exogenously driven, and may be a

better proxy of income uncertainty.2 This is even more relevant in a country such as Sweden

where real wages are shown to be relatively rigid.3 The basic idea of this paper is that if

there is a negative covariance between the returns to owner-occupied housing and the risk

1Betermier et al. (2012) �nd that households use �nancial assets to hedge labor income risk.
2In fact, Shore and Sinai (2010) and Gathergood (2011) use unemployment risk as a measure of labor

income risk.
3Dickens et al. (2007) show that Sweden has the most widespread real wage rigidity of 16 studied

countries, due to high union density, centralized wage agreements, etc. The wage rigidity in Sweden is
strengthened by the fact that employee stock ownership plans and pro�t-sharing programs are relatively
uncommon, even compared with other European countries (see more in Section 4.2.2).
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of becoming unemployed, the housing asset becomes riskier for households to hold.4 Since

the covariance between owner-occupied housing and the risk of becoming unemployed varies

in the cross-section, households should put di¤erent weights on this risk in their housing

investment decisions.

In order to estimate individual covariance measures between unemployment risks and

returns of owner-occupied homes, I use single-family home price indices at the municipality

level to proxy changes in the market value of individual homes and 19 years of annual

individual-level micro data from a unique, Swedish register-based dataset on employment

and real estate holdings. I use the micro data in the �rst step to estimate individual time

series of annual unemployment risks, which are shown to vary over time and depend on

individual characteristics such as age, education, region of residence, gender, marital status,

industry, sector and country of birth.5 Second, I estimate individual covariance measures

between the individually estimated annual unemployment risks and the returns to local

single-family homes. On average, I �nd a negative covariance of �0.00084 (correlation of

�0.5) in the data. There is, however, considerable variation in the cross-section.

The �ndings of my empirical analysis strongly indicate that there is, in line with the theo-

retical predictions, a signi�cant positive relationship between investments in owner-occupied

housing and the individually estimated covariance measures between unemployment risks

and local home prices. I show that the probability of homeownership as well as the aver-

age investment in owner-occupied housing, conditional on ownership, are signi�cantly lower

for households with large negative covariance estimates between individual unemployment

risks and local home prices. The results are robust to di¤erent model speci�cations. To

summarize, a one standard deviation increase in the unemployment�home price covariance

implies an average increase in the investment in owner-occupied housing of approximately

SEK 96,000 (USD 13,300).

I �nd the largest e¤ects of unemployment�home price covariance risk on investments in

owner-occupied housing among high-income households, which is consistent with the condi-

4Note that a negative covariance between returns to owner-occupied housing and the risk of becoming
unemployed implies a positive covariance between returns to owner-occupied housing and labor income,
ceteris paribus.

5My estimations con�rm that unemployment risk is indeed inescapable for most Swedish households
and, hence, that Swedish employment protection legislation is not as strict as one may think. As pointed
out by Massa and Simonov (2006), the Swedish labor market is actually quite similar to that of the United
States in terms of companies�freedom to reduce their workforces in the event of work shortage. In fact, the
shortest termination notice period in Europe is found in Sweden. In addition, public unemployment bene�ts
are capped at a relatively low level in Sweden, increasing the �nancial consequences of unemployment for
middle- and high-income individuals (see more in Section 4.2.2).
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tions of the Swedish public unemployment bene�t schemes, among highly educated house-

holds and among households with short expected investment horizons. A possibility is that

borrowing constraints are imposed by banks and other credit institutions on households with

large negative covariance estimates between individual unemployment risks and local home

prices. In other words, the empirical results might be driven by lender policies and not by

individual household decisions. However, I �nd similar results for homeowners with very low

absolute levels of debt.

Furthermore, I show, theoretically as well as empirically, that married couples in which

both spouses work in the same industry, on the one hand, invest more on average in owner-

occupied housing, conditional on ownership, than couples in which the spouses work in di¤er-

ent industries. This contradicts the traditional view that increased labor income risk induces

lower consumption and higher precautionary savings. On the other hand, the probability

of homeownership is somewhat lower for same-industry couples than for di¤erent-industry

couples.

The basic intuition behind why same-industry couples invest on average more in owner-

occupied housing, conditional on ownership, is that the probability that both spouses�co-

variance estimates between individual unemployment risks and local home prices are in

the upper tail of the distribution of covariance estimates in the population is higher for

same-industry couples than it is for di¤erent-industry couples. A high covariance between

individual unemployment risks and local home prices leads to a larger optimal investment in

owner-occupied housing, ceteris paribus. That being said, the probability that both spouses�

covariance estimates between unemployment risks and local home prices are in the lower tail

of the distribution of covariance estimates in the population is also higher for same-industry

couples than it is for di¤erent-industry couples, which induces same-industry couples to rent

more often than di¤erent-industry couples.

The remainder of the paper is structured as follows. Section 2 reviews related litera-

ture, Section 3 outlines the theoretical framework, Section 4 describes the data and the

methodological framework, Section 5 presents the main results and Section 6 concludes.

2 Related Literature

There is an extensive theoretical and empirical literature on factors in�uencing households�

tenure choice and conditional demand for housing, although only a few papers explicitly

consider the interaction between house price risk and various background risks, such as
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labor income risk.

Haurin (1991) shows that a 10% increase in intertemporal variability of income reduces

homeownership by the same amount as a 5% decrease in income, and Gathergood (2011)

�nds that unemployment risk lowers the likelihood of a home purchase. Expected house price

risk also reduces demand for housing, as shown by Turner (2003); a one standard deviation

increase in anticipated house price volatility corresponds to a 7% decline in housing demand.

Even though there seem to be signi�cant economic gains for homeowners to hedge their

exposure to house price risk through index-based real estate derivatives (see Case, Shiller,

and Weiss, 1993), such derivative markets have not been successful in practice. Sinai and

Souleles (2005) point out, however, that the notion that homeownership is very risky ignores

the fact that the alternative to owning, i.e., renting, is also risky. In other words, owning a

house introduces house price risk but in turn provides a hedge against �uctuations in future

housing costs. The net risk of owning declines with a household�s expected investment

horizon and with the correlation between current and future housing costs.

One of the few papers that considers the implications of the covariance between labor

income and home prices or rents on portfolio choice is Ortalo-Magné and Rady (2002). In a

dynamic model in which future incomes, home prices and rents are uncertain, they show that

the lower the covariance between household income and rents, the more likely the household

is to buy. Tenure choice is also found to be a¤ected by the investment horizon; if a household

expects to live in its current home for an extended period of time, or if the covariance between

the user cost of a household�s current home and future potential homes is high, the household

is more likely to become a homeowner.

Cocco (2005) and Yao and Zhang (2005) explicitly consider the impact of the covariance

between home prices and labor income on portfolio choice. However, both papers use a single

population variance�covariance matrix. The �rst paper to interact home prices and labor

income at a disaggregated level is Davido¤ (2006), who demonstrates that U.S. households

working in industries in which aggregate labor income strongly covaries with local home

prices are less inclined to become homeowners, and when they do make a purchase, choose

to buy a less expensive home.

This paper extends the existing literature in a signi�cant way by using high-quality

register-based micro data to estimate the covariance between unemployment risks and local

home prices at an individual level, and by considering the implications of, for example,

investor sophistication or investment horizon on individuals�recognition and assessment of

the unemployment�home price covariance risk.
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Furthermore, a growing literature treats the consequences of various consumption com-

mitments. The traditional view is that increased labor income risk leads to lower consump-

tion and higher precautionary savings. These models, however, generally assume that the

current consumption level can be changed without a cost while, in fact, large costs are

incurred by changing, for example, a household�s current housing consumption.

Shore and Sinai (2010) demonstrate that if only one spouse in a married couple is unem-

ployed, it may be optimal for the household, under certain assumptions, to stay in its current

home and reduce its consumption of other goods due to high transaction and moving costs.

If both spouses are concurrently unemployed, however, the household is more likely to pay

the transaction and moving costs and reduce its housing consumption by moving to a smaller

house. An implication of their model is that spouses whose unemployment risks are highly

correlated, for example if they share the same occupation or work in the same industry,

may actually invest more in owner-occupied housing, ex ante, than less correlated couples

despite a higher household labor income risk. In fact, their empirical �ndings indicate that

home-owning couples in which the husband and wife share the same occupation invest at

least 2.1% more in owner-occupied housing, on average, than couples not sharing the same

occupation. Tenure choice is also a¤ected; the probability of homeownership is somewhat

lower for same-occupation couples than for di¤erent-occupation couples.

In their analysis, however, Shore and Sinai do not consider the e¤ects of the covariance

between individual unemployment risks and local home prices on married couples�optimal

investment in owner-occupied housing. As I show in a novel way in this paper, even without

taking transaction and moving costs into account, same-industry couples are expected to rent

their home more often and invest more on average in owner-occupied housing, conditional

on ownership, than di¤erent-industry couples.

3 Theoretical Framework

The impact of unemployment and house price risks on households�housing choices may be

analyzed using a simple two-period partial equilibrium model in which utility is gained from

housing services, h, and a numeraire, x (consumption of other goods). The basic theoretical

framework follows that of Davido¤ (2006), but is modi�ed in two dimensions. The �rst

modi�cation of the model is that labor income �uctuations are driven by changes in un-

employment risk. The second modi�cation is that not only the head of the household is

considered, but all household members. By including all household members, an important
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economic question that can be analyzed within this framework is whether higher unemploy-

ment risk correlation within the household, which increases household labor income risk,

actually induces lower housing consumption.

The model shows that the probability of becoming a homeowner as well as the optimal

investment in owner-occupied housing increase with the covariance between individual un-

employment risks and home prices, all else equal. The model also shows, in a novel way, that

dual-earning married couples in which the spouses share the same occupation or work in the

same industry (and hence face highly correlated unemployment risks and a more volatile

second-period household income), may actually invest more in owner-occupied housing con-

ditional on ownership than couples in which the spouses do not share the same occupation

or work in di¤erent industries. The probability of homeownership, on the other hand, is

somewhat lower for couples in which the spouses share the same occupation or work in the

same industry.

3.1 Model

I use a simple two-period partial equilibrium model in which utility is gained from housing

services, h, and a numeraire, x: I assume an incomplete market where renters own no housing

and homeowners own exactly as much housing as they consume. The interest rate, r, is

non-stochastic and saving and lending are assumed to be riskless. Labor supply is �xed.6 A

household consists of n members. Households maximize expected utility by choosing optimal

levels of housing services, h; and savings, S:

max
h;S

U = u(h; x) + Ev (W ) ; (1)

where u(x; h) is the utility derived from consumption of housing, h; and other goods, x, and

v (W ) is the indirect utility derived from second-period wealth, W . u and v are assumed to

be increasing and strictly quasi concave.

In the �rst period, a household receives a non-stochastic labor income, yk;1, from each

household member k and decides how much to save, S, the optimal quantity of housing to

consume, h, and whether to own or rent. If a household �nds it optimal to rent, it pays hR1

6Bodie, Merton and Samuelson (1992) study the e¤ect of �exible labor supply on portfolio choice.
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for its housing consumption in the �rst period and its budget constraint is:

nX
k=1

yk;1 = x+ hR1 + S:

If the household instead �nds it optimal to own, it pays h�1 to buy its home and its budget

constraint is:
nX
k=1

yk;1 = x+ h�1 + S:

Second-period labor income, ~y2; and home prices, ~�2; are stochastic. A homeowner

sells its home in the second period and receives an amount of h~�2. In line with previ-

ous literature, housing demand in the second period is set at a �xed level (set to zero for

simpli�cation). Further, household member k is employed with a probability of (1� ~pk;2)
in the second period and receives a wage of wk;2. With a probability of ~pk;2 household

member k is instead unemployed and receives unemployment bene�ts of �kwk;2; where

0 � �k < 1. Expected second-period income of household member k, E(~yk;2), then equals

E (wk;2 (1� ~pk;2(1� �k)).7 That is, expected income decreases with the expected individual
unemployment probability, E(~pk;2), and increases with the unemployment bene�t level, �:

To summarize, second period wealth, W; of a home-owning household is:

W =

 
nX
k=1

~yk;2

!
+ h~�2 + (1 + r)S;

and second period wealth of a renter is:

W =

 
nX
k=1

~yk;2

!
+ (1 + r)S:

To �nd out how the covariance between individual unemployment risks and home prices

a¤ects optimal housing investment in this model, I use the fact that Davido¤ (2006) shows

7I would obtain similar results if I assume that wages and unemployment risk are negatively correlated.

A simple way to model that is wk;2 = w0k;2
�
1� �̂k ~pk;2

�
; where �̂k = �k= (1� ~pk;2(1� �k)) and w0k;2 equals

the wage when ~pk;2 = 0: That is, wages are assumed to decrease with unemployment risk by a rate of
approximately �k. Expected second-period income, E(~yk;2), then equals E (wk;2 (1� ~pk;2(1� �k + �k)) : As
an empirical fact, wages in Sweden are relatively una¤ected by prevailing unemployment rates (see Section
4.2.2).
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that:

sign

�
dh

d�

�
= sign

�
Uh� �

UShUS�
USS

�
; (2)

where � is a speci�c parameter of the joint distribution of home prices and income. Hence,

in the simplest case, optimal investment in owner-occupied housing, h; will increase with

� if the second derivative Uh� is positive and the second derivative US� is zero everywhere.

These two conditions are ful�lled if we assume mean-variance utility and that the housing

consumption in the second period is zero.8

Under the assumption of mean-variance expected utility, expected indirect utility derived

from second-period wealth, W; is:

Ev(W ) = a (E (W )) + b (V ar (W )) ; (3)

where a0 > 0 and b0 < 0: If w2 and � are assumed to be deterministic, the variance of

second-period wealth of a home-owning household can be expressed as follows:

V ar(W ) = V ar

 
nX
k=1

~yk;2

!
+ 2Cov

 
nX
k=1

~yk;2; h~�2

!
+ V ar(h~�2) (4)

= V ar

 
nX
k=1

~yk;2

!
� 2hCov(~p; ~�)h + h2V ar(~�2);

where Cov(~p; ~�)h =
nX
k=1

(1� �k)wk;2Cov(~pk;2; ~�2): In other words, the variance of second

period wealth of a home-owning household increases with the variance of labor income and

the variance of home prices, and decreases with the household covariance between individual

unemployment risks and home prices, Cov(~p; ~�)h.

Then, since �rst period utility and expected second period wealth is una¤ected by the

covariance between unemployment risks and home prices, we get a positive relationship

between investment in housing and Cov(~p; ~�)h from equation (2):

sign

�
dh

dCov(~p; ~�)h

�
= sign

�
UhCov(~p;~�)h �

UShUSCov(~p;~�)h

USS

�
= sign

�
b0
�

@2V ar(W )

@h@Cov(~p; ~�)h

�
� 0
�

(5)

= sign(�2b0) > 0:
8See Davido¤ (2006) for a more detailed analysis of these assumptions.
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Proposition 1 Under the assumptions of mean-variance expected utility and zero housing
consumption in the second period, a household�s optimal investment in owner-occupied hous-

ing increases with the second-period unemployment risk-home price covariance, Cov(~p; ~�)h.

If Cov(~p; ~�)h falls below a certain level, Cov(~p; ~�)h, renting is preferable to owning.

Proof. See above.
Proposition 1 implies two testable hypotheses:

H1: A household�s probability of homeownership increases with the household-speci�c co-
variance between individual unemployment risks and local home prices, ceteris paribus.

H2: A household�s optimal investment in owner-occupied housing increases with the household-
speci�c covariance between individual unemployment risks and local home prices, ce-

teris paribus.

Hypotheses 1 and 2 apply to households of all sizes. If a household consists of more than

one wage earner, though, an important economic question is whether its housing investment

decision is a¤ected by the magnitude of the correlations between the unemployment risks of

individual household members. The implications of this issue, with a focus on dual-earning

married couples, are analyzed next. The same principles apply, however, to all multiple-

earning households.

An important fact is that the variance of second-period household income increases with

the correlation of the spouses�unemployment risks, all else equal (see Equation (4)). A high

unemployment risk correlation (for example, if the spouses share the same occupation or work

in the same industry) should hence have a negative e¤ect on married couples�willingness

to invest in housing. Interestingly, there is another e¤ect of sharing the same occupation

or working in the same industry that has opposite implications on the household housing

investment decision. This e¤ect follows directly from the theoretical model outlined above.

Basically, if the spouses work in di¤erent industries (or hold di¤erent occupations), there

is a �diversi�cation� e¤ect to Cov(~p; ~�)h,9 which means that a large fraction of di¤erent-

industry couples will have a value of Cov(~p; ~�)h around the distribution mean.10 Hence,

from Proposition 1 it follows that most di¤erent-industry couples will enter the housing

market and buy medium-sized houses, all else equal.

9Remember that Cov(~p; ~�)h =
2X

k=1

(1� �k)wk;2Cov(~pk;2; ~�2):

10One way to think of this is that a low correlation generates a risk-reducing �diversi�cation� e¤ect,
comparable to holding two less correlated instead of two highly correlated stocks.
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On the other hand, a larger share of spouses who share the same occupation or work in

the same industry have either a low or a high value of Cov(~p; ~�)h. In other words, in the

population of same-industry (or same-occupation) couples the distribution of Cov(~p; ~�)h is

more dispersed, i.e., the variance is higher. From the theoretical model we know that the

distribution of Cov(~p; ~�)h is truncated, i.e., below a certain value, Cov(~p; ~�)h; the household is

better o¤ renting. Under some basic assumptions, this means that a smaller fraction of same-

industry couples will buy, but at the same time, conditional on ownership, same-industry

couples will buy more expensive homes since they will have a higher value of Cov(~p; ~�)h on

average conditional on Cov(~p; ~�)h being above the truncation value.

The general case is illustrated in Figure 1, which shows the distributions of Cov(~p; ~�)h

for same- and di¤erent-industry couples (where I assume normal distributions and that

Cov(~p; ~�)h < E
�
Cov(~p; ~�)h

�
). If the correlation between Cov(~p1;2; ~�2) and Cov(~p2;2; ~�2)

is higher for same-industry couples than for di¤erent-industry couples, the distribution of

Cov(~p; ~�)h has a larger variance for same-industry couples. Since the distribution is truncated

at Cov(~p; ~�)h, we obtain the results that E
�
Cov(~p; ~�)hjowner

�
and the probability of renting

are higher for same-industry couples than for di¤erent-industry couples. The magnitude of

these di¤erences between same- and di¤erent-industry couples depends on the mean and

the variance of Cov(~p; ~�)h in the total population given a certain truncation value. These

arguments are formalized in Proposition 2 and are proved in Appendix A.1.

[Figure 1]

Proposition 2 If Cov(~p; ~�) is normally distributed, the truncation value Cov(~p; ~�)h is below
E(Cov(~p; ~�)h); and there are two groups of married couples; one group with low correlation

and one group with high correlation between Cov(~p1;2; ~�2) and Cov(~p2;2; ~�2), then it follows

that:

(i) Pr
�
Cov(~p; ~�)h < Cov(~p; ~�)h

�
and E

�
Cov(~p; ~�)hjCov(~p; ~�)h > Cov(~p; ~�)h

�
are higher in

the population of married couples with high correlation between Cov(~p1;2; ~�2) and Cov(~p2;2; ~�2)

than in the population of married couples with low correlation between Cov(~p1;2; ~�2) and

Cov(~p2;2; ~�2), ceteris paribus.

(ii) The di¤erence in Pr
�
Cov(~p; ~�)h < Cov(~p; ~�)h

�
between low- and high-correlation cou-

ples increases with the mean and decreases with the variance of Cov(~p; ~�)h in the total pop-

ulation. Under the additional assumption that 50-84% of all households are homeowners,

the di¤erence in E
�
Cov(~p; ~�)hjCov(~p; ~�)h > Cov(~p; ~�)h

�
between low- and high-correlation
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couples decreases with the mean and increases with the variance of Cov(~p; ~�)h in the total

population, ceteris paribus.

Proof. See Appendix A.1.
In Appendix A.1, I show that under the assumptions stated above E

�
Cov(~p; ~�)hjowner

�
and the probability of renting increase with the standard deviation of Cov(~p; ~�)h in the

population. Since the standard deviation of Cov(~p; ~�)h is higher in the population of married

couples with a high correlation between Cov(~p1;2; ~�2) and Cov(~p2;2; ~�2) than in the population

of married couples with a low correlation between Cov(~p1;2; ~�2) and Cov(~p2;2; ~�2), high-

correlation couples rent more often than low-correlation couples, all else equal. Further, since

optimal investment in owner-occupied housing increases with Cov(~p; ~�)h (see Proposition 1),

I show that high-correlation couples invest more in owner-occupied housing on average,

conditional on ownership, than low-correlation couples, all else equal.

Under the assumption that same-industry couples have a higher correlation between

Cov(~p1;2; ~�2) and Cov(~p2;2; ~�2) than di¤erent-industry couples, Proposition 2 implies two

testable hypotheses:

H3: (i) The probability that a married couple has a value of Cov(~p; ~�)h below the threshold
level of Cov(~p; ~�)h and hence rents its home is larger if the spouses work in the same

industry than if they work in di¤erent industries, ceteris paribus. (ii) The di¤erence

in rent probabilities between same- and di¤erent-industry couples increases with the

mean and decreases with the variance of Cov(~p; ~�)h in the population, ceteris paribus.

H4: (i) Conditional on ownership, a married couple has on average a higher value of
Cov(~p; ~�)h and thereby invests more in owner-occupied housing if the spouses work

in the same industry than if they work in di¤erent industries, ceteris paribus. (ii) The

di¤erences in Cov(~p; ~�)h and in housing investment, conditional on ownership, between

same- and di¤erent-industry couples decreases with the mean and increases with the

variance of Cov(~p; ~�)h in the population, ceteris paribus.

The intuition underlying Proposition 2 and Hypotheses 3 and 4 can be exempli�ed in

the following simple way. Assume that there are two industries that only di¤er in one

dimension. In one of the industries the covariance between unemployment risk and home

prices is negative for all individuals working in that industry, Cov(~p; ~�)N = �0:5. In the
other industry the covariance is positive, Cov(~p; ~�)P = 0:5. For simplicity, (1� �k)wk;2
equals one for all individuals.
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Assume that individuals are randomly assigned to one of the industries with equal prob-

ability. This means that in one out of four married couples, both spouses work in the

negative covariance industry and Cov(~p; ~�)h = Cov(~p1;2; ~�2)N + Cov(~p2;2; ~�2)N = �1. Simi-
larly, in one out of four couples, both spouses work in the positive covariance industry and

Cov(~p; ~�)h = 1. In the remaining 50 percent of all cases, the spouses work in di¤erent in-

dustries and Cov(~p; ~�)h = 0. Assume further that Cov(~p; ~�)h = �0:25, which means that
all same-industry couples in the negative covariance industry prefer to rent and all same-

industry couples in the positive covariance industry prefer to buy. The di¤erent-industry

couples also prefer to become homeowners. Hence, from this simple example we can draw

the following conclusions (in line with Proposition 2):

(Pr(renterjsame ind.) = 0:5) > (Pr(renterjdi¤. ind.) = 0) ;
and E

��
Cov(~p; ~�)hjowner & same ind.

�
= 1
�
>

�
E
�
Cov(~p; ~�)hjowner & di¤. ind.

�
= 0
�
:

Let us now increase the variance of Cov(~p; ~�)h and decrease E
�
Cov(~p; ~�)h

�
by assuming

that Cov(~p; ~�)N = �1 and Cov(~p; ~�)P = 0:75. As before, Cov(~p; ~�)h = �0:25. In this case,
for di¤erent-industry couples Cov(~p; ~�)h = �0:25 = Cov(~p; ~�)h: Therefore, assume that half
of the di¤erent-industry couples prefer to rent and half of them prefer to buy. As before,

all same-industry couples in the negative covariance industry prefer to rent and all same-

industry couples in the positive covariance industry prefer to buy. From this example we

obtain the following results:

(Pr(renterjsame ind.) = 0:50) = (Pr(renterjdi¤. ind.) = 0:50) ;
and

�
E
�
Cov(~p; ~�)hjowner & same ind.

�
= 1:50

�
>

�
E
�
Cov(~p; ~�)hjowner & di¤. ind.

�
= �0:25

�
:

To summarize, when we keep Cov(~p; ~�)h constant and decrease the mean and increase the

variance of Cov(~p; ~�) in the population, the di¤erence betweenE
�
Cov(~p; ~�)hjowner & same ind.

�
and E

�
Cov(~p; ~�)hjowner & di¤. ind.

�
increases. We also notice that the di¤erence in rent

probabilities between same- and di¤erent-industry couples decreases (in this simple case the

di¤erence disappears altogether).
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4 Data and Methodology

4.1 Data

4.1.1 LINDA Database

In the empirical analysis I use a high-quality Swedish register-based longitudinal database

denoted LINDA (Longitudinal INdividual DAta).11 LINDA includes annual cross-sectional

samples of around 300,000 individuals, or approximately 3% of the entire Swedish popula-

tion. Sampled individuals and their family members are tracked over time. The sampling

procedure ensures that the panel is representative of the Swedish population as a whole and

that each annual cohort is cross-sectionally representative.12

The principal source of data are the income registers, which are based on �led tax re-

turns.13 The data include measures of income, government transfers, market values of real

and �nancial assets,14 and individual characteristics such as sex, marital status, education,

municipality of residence and country of birth. LINDA also contains various labor mar-

ket variables, such as employment status, labor income, industry and sector of employment

(referring to the main industry and sector of employment in a particular year) and unem-

ployment insurance transfers.

4.1.2 Sample Description

In the empirical analysis, the 2003 wave of LINDA is used to evaluate households�invest-

ments in owner-occupied housing. Since interaction e¤ects between unemployment risk and

homeownership are less relevant for younger and older individuals, the sample is restricted to

individuals aged 26�60. Owners of cooperative apartments (described in Section 4.2.1) are

excluded since there are no reliable sources of the true market value15 of such apartments

11LINDA is a joint project by Uppsala University, The National Social Insurance Board, Statistics Sweden
and the Swedish Ministry of Finance. LINDA is described in more detail in Edin and Fredriksson (2000).

12However, since individuals and not households are sampled, large households tend to be overrepresented
in the �nal sample.

13In the income registers, all variables are de�ned primarily for tax purposes. Consequently, income
variables, for example, are contingent on the tax legislation in a speci�c year, and cohabitants with no
children in common are usually coded as single.

14The market values of real estate holdings are estimated by Statistics Sweden, which uses tax-assessed
values and actual transaction prices in the surrounding areas. The market values of the �nancial assets are
actual values and not estimates because banks and �nancial institutions in Sweden are required by law to
report the market values of individual holdings.

15The �true�market value of a cooperative apartment must include the apartment�s share of the asso-
ciation�s debt holdings, since larger debts imply higher future fees and a lower transaction price, ceteris
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and no price indices for cooperative apartments in Sweden covering the period of analy-

sis. Sampled individuals who are self-employed, unemployed or report no labor income are

also excluded. The �nal sample of both single- and multiple-member households consists of

147,906 households.

For the empirical analysis of married couples, the same sample selection criteria apply.

However, this case includes only married couples (including same-sex couples) living to-

gether. Furthermore, if any spouse is unemployed or earns less than SEK 10,000 a year, that

household is excluded. The �nal sample consists of 52,928 married couples, of which 45,205

are classi�ed as homeowners.

De�nitions and summary statistics of all variables are provided in Appendix A.2 and in

Tables 2 and 3. For the sample of both single- and multiple-member households, the personal

characteristics of the member of the household with the highest reported disposable income

are used to identify variables such as age and gender.

Table 2

Table 3

The value of owner-occupied housing is de�ned as the aggregated market value of single-

family homes owned by all members of the household. The average home value is SEK

867,851 (median SEK 645,280) for the whole sample, and, conditional on ownership, SEK

1,310,656 (median SEK 1,047,190) (see Table 2). Homeowners are de�ned as households for

whom the market value of owner-occupied housing is strictly positive. According to this

de�nition, 97,936 of 147,906 households in the sample of both single- and multiple-member

households are classi�ed as homeowners and the remainder are renters.

4.2 Institutional Setting

4.2.1 Housing Market

The Swedish housing market can be divided into three main categories: owner-occupied

single-family homes, cooperative apartments, and rental apartments.16 The largest categories

are single-family home owners and renters, each constituting 40% of households. Owners of

cooperative apartments account for 15% of households (see Table 4).

paribus.
16As of 2009, condominiums are also available, but are still not very common.
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Table 4

More than 50% of the total number of rental apartments in Sweden is owned by non-

pro�t municipal housing companies competing directly with private landlords in both less

popular suburbs and attractive inner-city locations (a �unitary market�system, as described

in Kemeny, 1995). Although there is no formal rent control, rents charged by municipal

companies act as a ceiling on rents in similar privately owned properties nearby (a maximum

divergence of 4�5% is allowed).17

Single-family homes and shares in cooperative housing associations are sold freely on the

open market. A shareholder in a cooperative housing association possesses the right to use

a speci�c apartment for an inde�nite term. The property is owned and managed by the

association, which may hold debt. To cover maintenance costs and interest payments, a

monthly fee is paid by the shareholders.

4.2.2 Labor Market

The legal framework of the highly unionized18 Swedish labor market consists of three el-

ements: labor legislation, collective centralized bargaining agreements, and individual em-

ployment agreements. There are no legal minimum wages, minimum wage levels in di¤erent

sectors being imposed by collective bargaining agreements.

The wage structure of the Swedish labor market is downwardly rigid, mainly due to strict

labor market policies and strong labor unions. According to the conditions of collective

bargaining agreements, employers cannot, for example, unilaterally impose wage cuts, even

after the agreement has expired. Empirical evidence on this issue is presented by Agell and

Bennmarker (2003) who show, on the one hand, that only 1.1% of Swedish employees actually

received nominal wage cuts during the recession in the early 1990s, which is signi�cantly fewer

than in other countries experiencing similar crises. The unemployment rate in Sweden, on

the other hand, increased from 2.8% in 1990 to 13.6% in 1994. During this period, in�ation

was low and stable.

From an international perspective, Sweden is shown to have the most widespread real

wage rigidity of 16 countries in a study by Dickens et al. (2007). They �nd a signi�cant

17Rents in municipal housing companies are intended to cover management and maintenance expenses
and to yield a fair return on invested capital; they are determined by negotiations with the local tenants�
associations.

18In Sweden, approximately 85% of blue-collar workers and 75% of white-collar workers are unionized.
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linear relationship between real wage rigidity and union density. Actually, Sweden is in the

upper right-hand corner with the highest union density and the highest real wage rigidity

encountered in the study. The relationship found between real wage rigidity and employ-

ment protection legislation, however, is very weak and insigni�cant. In fact, employment

protection legislation is less strict in Sweden than in many other European countries.19

Furthermore, Festing et al. (1999) �nd that employee stock ownership plans (ESOPs)

and pro�t-sharing programs are less common in Sweden than in Germany, France, and the

U.K.20 The main conclusion to be drawn from the empirical studies is that the largest risk of

involuntary reductions in real income faced by Swedish employees is that of unemployment

and not of reductions in wages.

The Swedish Employment Protection Act states that employment contracts are valid

for an inde�nite term. Fixed-term contracts may, however, be entered into under certain

circumstances stipulated in law. Notice of employee termination by the employer must

be based on objective grounds, such as work shortage or gross neglect of obligations to

the employer. Order of termination is determined based on employee seniority, employees

with greater employment duration having priority over those with less (the �last-in, �rst-

out principle�). Employees terminated because of work shortage have priority rights to

re-employment in the company that previously employed them.

Public unemployment bene�ts in Sweden are funded by employer�s fees, taxes, and, to

a lesser degree, membership fees. The coverage rate is approximately 85% and received

bene�ts are taxable income. From an international perspective, Swedish public unemploy-

ment bene�ts may initially seem relatively generous.21 Bene�ts are, however, capped at a

relatively low income level. In short, Swedish unemployment bene�ts are comprised of three

components:

1. A comprehensive public scheme providing a lower level of basic support: SEK 320 a

day with a six-month minimum employment requirement;

19As pointed out by Massa and Simonov (2006), the Swedish labor market is actually quite similar to
that of the United States in terms of companies� freedom to reduce their workforces in the event of work
shortage. In fact, the shortest termination notice period in Europe is found in Sweden.

20Only 7.1% of Swedish organizations o¤er ESOPs for managers compared to 30.5% of U.K. organizations
(see Table A2). The percentage of Swedish organizations o¤ering pro�t-sharing programs is higher than that
of Swedish organizations o¤ering ESOPs. Nonetheless, only 12�15% of Swedish organizations o¤ers such
programs to di¤erent categories of personnel, which is a much smaller fraction than in the other studied
countries.

21Eligibility conditions, waiting periods, maximum durations, initial payment rates and coverage rates for
Sweden, Germany and the United Kingdom are reported in Table A1.
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2. A supplementary income-based public compensation scheme, applicable to members

of an unemployment insurance fund who ful�ll certain working conditions,22 provides

compensation for 80% of previous earnings up to a maximum bene�t of SEK 68023 per

day for a maximum of 300 days (5-day week);

3. Supplementary private insurance providing compensation above the ceiling of the pub-

lic schemes, o¤ered by, for example, trade unions.

4.3 Methodology

This section describes the empirical methodology in more detail. In the �rst step, time series

of individual unemployment risks and local home prices are estimated. The next important

step concerns the estimation of the covariance between unemployment risks and local home

prices at an individual level.

4.3.1 Estimation of Individual Unemployment Risks

Individual unemployment risks are estimated annually from 1985 to 2003 using data from

the LINDA database, described in Section 4.1.1. Only individuals between 26 and 60 years

of age with strictly positive labor income are included in the sample; the self-employed are

excluded. The sample size varies between 203,349 and 300,220 individuals annually.

An individual is classi�ed as unemployed if he or she receives any public unemployment

bene�ts in a speci�c year (the Swedish unemployment insurance system is described in more

detail in Section 4.2.2). Explanatory variables included in the probit model are marital

status, sector, industry, age group, gender, country of birth, A-region24 and education.25

Estimates from the annual probit regressions on unemployment are reported in Table 5

(for every third year). The coe¢ cients are fairly robust over the years, but there is some

time variation. The unemployment rate peak in the early 1990s recession is obvious; the

22To be admitted to an unemployment insurance fund, the applicant must have been employed for a
minimum of 17 hours per week in four of �ve consecutive weeks. The working conditions require the
applicant to have been employed for a minimum of six months (for more than 70 hours per month) in
the preceding year, or for at least 450 hours over a six-month period (45 hours per month). (Source: The
Swedish Unemployment Insurance Board, IAF)

23However, for the �rst 100 days of a bene�t period, the maximum amount is SEK 730 per day (equivalent
to 80% of a monthly salary of SEK 20,075). (Source: The Swedish Unemployment Insurance Board, IAF)

24Sweden is divided into 70 �A-regions,�i.e., local labor markets, by Statistics Sweden
25Education, however, is only reported in LINDA from 1991 and onwards. Thus, education levels and

�elds of study from 1985 to 1990 are approximated using 1991 values. However, if there is information that
the graduation year was between 1985 (and so on) and 1991, the 1991 education level is reduced by one step.
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percentage of sampled individuals receiving any form of unemployment bene�ts increased

from 5% in 1985 to 15% in 1994.).

Table 5

Unemployment risk is signi�cantly higher for women and unmarried individuals. Country

of birth also plays an important role, as individuals born in Sweden face a signi�cantly

lower unemployment risk. The high unemployment rate among youth is also obvious in the

data and, as expected, we observe large variations in unemployment risk across A-regions

(estimates not reported), industries and sectors. On the one hand, the �shing industry and

the hotel and restaurant industry are industries with high average unemployment risk, partly

due to seasonal variations in employment rates. On the other hand, it is unsurprising that

the central government sector is a relatively secure sector.

4.3.2 Estimation of Local Home Prices

Purchase prices and tax-assessed values of all transactions involving owner-occupied single-

family homes in Sweden are readily available from public registers. To estimate single-family

home price indices at the municipality level I use localK/T ratios, i.e., average ratios between

purchase prices, K, and tax-assessed values, T, for single-family homes provided by Statistics

Sweden.26 Unfortunately, there are noK/T ratios or price indices for cooperative apartments

covering the period of analysis.

4.3.3 Estimation of Covariance between Unemployment Risks and Home Prices

Using the unemployment probability estimates from the annual probit regressions described

above, time series of individual unemployment risks, p̂i;1985 � p̂i;2003; are estimated for each
individual i in the samples from the 2003 wave of the LINDA dataset. These individual

annual unemployment risk estimates and data on local single-family home prices from Sta-

tistics Sweden are then used to estimate the covariance between individual unemployment

26Since homes sold a certain year may not be a random sample of the total housing stock, and since
the total housing stock composition may vary from year to year, the reported K/T ratios are adjusted by
Statistics Sweden. Further, as long as tax-assessed values remain constant over time and only purchase prices
change, the calculation of local home price indices is straightforward. However, there have been several large
adjustments to the overall level of tax-assessed values of owner-occupied single-family homes in Sweden,
speci�cally in 1990, 1996, and 2003. Statistics Sweden, however, provides keys for how to adjust old K/T
ratios to be able to consistently compare K/T ratios over time.
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risks, pi; and local home prices, �j, in municipality j as follows:

Côv (~pi; ~�j) =
2003X
t=1986

�
(p̂it � p̂i;t�1)

��
�jt
�j;t�1

� 1
�
� ĝj

��
=(18� 1); (6)

where

ĝj =

2003X
t=1986

��
�jt
�j;t�1

� 1
�
=18

�
:

For simplicity, in this estimation I assume unemployment risk of individual i, pi; to evolve

over time as a random walk (with no drift)27 and home prices in municipality j at time t,

�jt; to be random walks with drift of gj.28

The distribution of individual covariance estimates, Côv (~p; ~�), for the household head

(i.e., the member of the household with the highest reported disposable income) is reported

in Table 6. As expected, most estimates are negative and the distribution is negatively

skewed with a mean of �0:00084 and a median of �0:00063.

Table 6

Table 6 also reports summary statistics for di¤erent subsamples. In line with the theo-

retical implications (see Hypothesis 1), the average value of Côv (~p; ~�) for renters, �0:00116,
is almost twice the average value of Côv (~p; ~�) for homeowners, �0:00068. This is the �rst
indication that Côv (~p; ~�) seems to predict tenure choice in the data. By sector, the central

government sector displays the least negative average covariance and the private sector the

most negative average covariance. By industry, the least negative average covariance esti-

mates are found for �shing (where it is actually positive), electricity, gas and water supply

27Since unemployment rates did not seem to revert to a mean value after temporary shocks, Blanchard and
Summers (1986) raised the question of hysteresis, implying that employment shocks would have permanent,
or at least very persistent, e¤ects on future unemployment rates. If that is the case, unemployment rates
are expected to possess the characteristics of a unit root process. Blanchard and Summers �nd, in fact,
empirical evidence of a hysteresis e¤ect in several European countries.

28Formally, I assume the following:�
�jt
�j;t�1

� 1
�
= gj + "jt; E("jt) = 0; E("

2
jt) = �

2
j ;

pit = pi;t�1 + eit; E(eit) = 0; V ar(pit) = E(e
2
it) = �

2
i ;

E(eit"j;t�v) = E(eitei;t�v) = E("jt"j;t�v) = 0; v 6= 0;

E("jei) = �ji:
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and public administration and defense (see Figure 2). In contrast, the most negative average

covariance estimates are found in the real estate, renting and business activities industry (see

Figure 2) and the construction and hotel and restaurant industries. However, even within a

certain industry or sector there are large variations in the individual covariance estimates.

[Figure 2]

To simplify interpretation and comparisons, the correlation coe¢ cients between individ-

ual unemployment risks and local home prices, Côrr(~p; ~�), are also reported in Table 6. The

sample distribution of Côrr(~p; ~�) is positively skewed, with a mean of �0.50 and a median

of �0.53. Actually, only a few percent of the observations are positive. Average correlation

coe¢ cients are more negative for renters than for owners. By sector, the central government

sector displays the least negative average correlation coe¢ cient (�0.38). By industry, the

least negative average correlation coe¢ cients are found for the �shing (0.11), public admin-

istration and defense (�0.12) and agriculture, hunting and forestry (�0.22) industries. In

contrast, the unemployment risk of employees in the real estate, renting and business activ-

ities industry is, as expected, most negatively correlated with local home prices, having an

average correlation coe¢ cient of �0.61.

In Table 7, average correlation coe¢ cients are sorted into combinations of local labor

markets (�A-regions�) and industries. The group with the most negative average pairwise

correlation coe¢ cients is dominated by the real estate, renting and business activities in-

dustry, and the group with the largest average positive correlation coe¢ cients is dominated

by public administration and defense. This is in line with the empirical �ndings presented

above.

Table 7

Finally, the correlation between spouses�actual unemployment episodes is signi�cantly

higher for couples in which both spouses work in the same industry and sector (that is,

private and local and central government) than it is for couples in which the husband and

wife work in di¤erent industries and sectors; 0.168 versus 0.074 (see Table 8). Similar

evidence is found for the correlation between spouses�estimated unemployment probabilities

(0.587 versus 0.373) and for the correlation between spouses�estimates of Côv(~p; ~�) (0.723

versus 0.424).
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Table 8

5 Empirical Results

In order to empirically test Hypotheses 1 and 2 outlined in Section 3, the individually

estimated covariance measures between individual unemployment risks and local home prices

are used in regressions on tenure choice in Section 5.1 and on the value of households�

investments in single-family homes in Section 5.2. In Section 5.3, Hypotheses 3 and 4 are

tested using the sample of married couples. Important issues, such as expected investment

horizon, unemployment insurance bene�t levels and investor �nancial sophistication, that

might have implications on households�risk assessments and housing investment decisions

are investigated in detail in Section 5.4.

5.1 Tenure Choice

The objective of this section is to study households�actual tenure choice in the data in order

to test the following hypothesis:

H1: A household�s probability of homeownership increases with the household-speci�c co-
variance between individual unemployment risks and local home prices, ceteris paribus.

As a �rst basic empirical test of Hypothesis 1, in Table 9 all households in the sample

are categorized according to the average home value in their municipality of residence29 and

by Côv(~p; ~�) of the household member with the highest reported disposable income. As one

might expect, the probability of being a homeowner decreases with the general price level of

single-family homes and increases with household disposable income. More importantly, we

observe, in line with the prediction of Hypothesis 1, that the probability of homeownership

is higher for above-median-covariance households than it is for below-median-covariance

households in all average-home-price intervals and income quartiles.

Table 9

Formal probit regressions on tenure choice are presented next. An important issue in the

context of tenure choice is the implication of the prevailing rent regulation in Sweden (see

Section 4.2.1 for details), a question that is dealt with in Section 5.4.4 in some detail.

29In the �rst quartile, the average home value is below SEK 856,220, in the second between SEK 856,220
and SEK 1,228,677, and in the fourth above SEK 1,991,269.
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First, the whole sample of both single- and multiple-member households, described in

Section 4.1.2, is used to run the following probit model:

homeowneri = �+ z
0
i� + ei; (7)

where homeowner indicates ownership of a single-family home, and z is a vector of household

characteristics such as household disposable income, family size and municipality of residence,

and of characteristics of the individual with the highest reported disposable income of the

household such as age, gender, marital status, country of birth, and ŷh(1��̂)Côv(~p1; ~�). ŷh is
household disposable income, (1� �̂) is a measure of �nancial loss in case of unemployment,
and Côv(~p1; ~�) is the covariance between unemployment risk, ~p; and local housing prices, ~�,

of the individual with the highest reported disposable income.

Second, a household perspective is taken in order to study tenure choice in the data

among married couples. The restricted sample, described in Section 4.1.2, is used to run the

following probit model:

(homeownerijmarried) = �+ x0i� + ei; (8)

where x is a vector of both household characteristics, such as household size and municipality

of residence, and of individual characteristics of each spouse k, e.g. industry, sector, income,

age group, unemployment risk and ŷk(1� �̂k)Côv(pk; �).
Summary statistics and de�nitions of included variables are provided in Tables 2 and 3

and in Appendix A.2. A positive relationship between ŷ(1� �̂)Côv(~p; ~�) and homeownership
is predicted in accordance with Hypothesis 1. As a base case, �̂30 is set to zero for all

individuals.

The empirical results of regression (7) are presented in Table 10, speci�cations (1) and

(2). As expected, the probability of homeownership increases with household size and age.

Married couples and individuals born in Sweden are more likely to own, while individuals who

30� is thought of as unemployment insurance bene�ts paid as a percentage of prior labor income. In the
case of unemployment, 80% of previous labor income up to a monthly salary of SEK 20,075 is compensated for
by the supplementary unemployment insurance scheme; in this income interval � equals 0.8 (see Section 4.2.2
for details). Above that threshold, however, no further compensation is provided by the public insurance
scheme, so � decreases with income. Though � is assumed to be constant across all individuals, given
a certain level of income, the �nancial loss in the case of unemployment is also a¤ected by unemployment
duration and private unemployment insurance holdings. Furthermore, not all individuals are in fact members
of a public unemployment insurance fund. Hence, � = 0 is used for all households as a base case; however,
the actual estimated values of � are considered in Section 5.4.5.
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changed their place of residence or marital status in the previous �ve years are less likely to

be homeowners (estimates not reported). The individual unemployment risk in 2003 is found

to have a negative e¤ect on homeownership. The estimated coe¢ cient on individual average

unemployment risk from 1985 through 2003 is, though, contrary to expectations, positive

(estimates not reported). However, important factors directly a¤ecting unemployment risk,

such as sector, industry, education and age, are already controlled for.

Table 10

Most importantly, in line with the predictions of Hypothesis 1, the estimated coe¢ cient on

the covariance between individual unemployment risks and local home prices, ŷhCôv(~p1; ~�);

is positive and signi�cant in speci�cation (2), which includes income interaction e¤ects. An

increase of one standard deviation in ŷhCôv(~p1; ~�) increases the average probability of owning

by approximately 0.03 using a linear approximation.31 In other words, a household whose

unemployment risk tends to rise at the same time as local home prices tend to go down is

shown to be less prone to own its home, ceteris paribus.

The empirical results of regression (8) are reported in Table 11, speci�cation (1). The

coe¢ cient on ŷ1Côv(~p1; ~�) of the spouse with the highest reported disposable income, spouse

1, is positive and weakly signi�cant with a marginal e¤ect of around 0.000073, which is

slightly lower then when using the whole sample (see above). For the lower-income spouse,

spouse 2, however, the coe¢ cient on ŷ2Côv(~p2; ~�) is found to be small and insigni�cant.

When estimating the individual-speci�c covariance between individual unemployment risks

and local home prices there might, however, be measurement errors. Due to temporary

negative income shocks, e.g., sickness, parental leave or a reduction in the number of working

hours to take care of children, the actual reported income may underestimate the normal

income given employment during a single or a couple of years. As exempli�ed and veri�ed

by data in Appendix A.3, ŷ2Côv(~p2; ~�) might be measured with errors, since ŷ2 is more likely

to be a¤ected by temporary negative income shocks, such as sickness, temporary part-time

work and parental leave, than ŷ1. Attenuation bias may hence explain the lack of empirical

signi�cance of ŷ2Côv(~p2; ~�).

Table 11

31The standard deviation of ŷCôv(p; �) is 322 (see Table 2) and the estimated marginal e¤ect of ŷCôv(p; �)
is 0.0000915.
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5.2 Value of Households�Investments in Single-Family Homes

The purpose of this section is to test whether the value of a household�s investment in a

single-family home increases with the covariance between individual unemployment risks

and local home prices, as speci�ed in Hypothesis 2:

H2: A household�s optimal investment in owner-occupied housing increases with the house-
hold speci�c covariance between individual unemployment risks and local home prices,

ceteris paribus.

As a �rst basic empirical test, in Table 12 all households in the sample are categorized ac-

cording to the average home value in their municipality of residence and by Côv(~p; ~�) of the

household member with the highest reported disposable income. The average value of invest-

ments in single-family homes is signi�cantly higher for above-median-covariance households

than it is for below-median-covariance households in all average-home-price intervals and in-

come quartiles, which is in line with the predictions of Hypothesis 2. The largest di¤erence

is found in municipalities where the average home value exceeds SEK 1,991,269. In these

municipalities, the average investment in single-family homes amounts to SEK 1,718,237 for

above-median-covariance households and SEK 919,816 for below-median-covariance house-

holds. Similar patterns are evident when conditioning on homeownership.

Table 12

Next, formal regressions on the value of households�investments in owner-occupied single-

family homes are performed in order to test Hypothesis 2. The following OLS regressions,

using the whole sample of both single- and multiple-member households described in Section

4.1.2 (regressions (9) and (10)), and the sample restricted to home-owning married couples

(regression (11)), are run:

valuei = �+ z
0
i� + ei; (9)

(valueijhomeowner) = �+ z0i� + ei; (10)

(valueijhomeowner, married) = �+ x0i� + ei; (11)

where value is the market value of investments in owner-occupied single-family homes, z

is a vector of household characteristics including ŷh(1� �̂)Côv(~p1; ~�) (see Section 5.1), and
x is a vector of household and individual characteristics including ŷk(1 � �̂k)Côv(pk; �)
of each spouse k. In accordance with Hypothesis 2, positive coe¢ cients are expected on
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ŷ(1� �̂)Côv(~p; ~�). Summary statistics and de�nitions of explanatory variables are reported
in Tables 2 and 3, and in Appendix A.2. As a base case, �̂ is set to zero for all individuals.

The empirical results of regression (9) are reported in Table 10, speci�cations (3) and (4).

As expected, the value of the average investment in single-family homes increases with house-

hold size and age (estimates not reported). More importantly, the coe¢ cient on ŷhCôv(~p1; ~�)

is found to be positive and signi�cant with a point estimate of 298 in speci�cation (3). In

speci�cation (4), which includes income interaction e¤ects, the point estimate is slightly

higher at 331. In other words, a household whose unemployment risk tends to increase at

the same time as local home prices tend to go down is shown to invest less in single-family

homes on average, ceteris paribus. To summarize, a one standard deviation increase in

ŷhCôv(~p1; ~�) implies an increase in the average investment in single-family homes of approx-

imately SEK 96,000.32 Since the average home value in the sample is SEK 867,851 (median

SEK 645,280), I conclude that the impact of ŷhCôv(~p1; ~�) on households� investments in

owner-occupied housing is economically signi�cant.

As a robustness check, a Tobit speci�cation of the model is used since it may be more

accurate than the ordinary OLS regression (9) as it takes into account the non-trivial propor-

tion of the sample owning zero housing. Most importantly, the coe¢ cient on ŷhCôv(~p1; ~�) is

positive and statistically signi�cant in the Tobit speci�cation, with a marginal e¤ect of 373

(see Table 10, speci�cation (7)). This means that the empirical results of the Tobit model

are very similar to the OLS regression (9) results reported in Table 10, speci�cation (4),

although OLS and Tobit estimates are not directly comparable.

The empirical results of regression (10), restricted to homeowners only, are reported

in Table 10, speci�cations (5) and (6). The coe¢ cient on ŷhCôv(~p1; ~�) is also found to be

strongly signi�cant in this regression, with point estimates of 146 in speci�cation (5) and 184

in speci�cation (6), which includes income interaction e¤ects. In other words, the coe¢ cients

on ŷhCôv(~p1; ~�) are reduced by roughly half compared to the case in which all households,

i.e., both renters and homeowners, are included in regression (9).

For homeowners, the value of the preferred investment in owner-occupied housing is

observed; for current renters, however, we do not observe anything. As homeownership may

be systematically correlated with unobservable characteristics, using only homeowners may

produce biased estimators due to sample selection. A Heckman two-step selection model

is therefore used as a robustness check. In the �rst step, homeownership probabilities are

32The standard deviation of ŷCôv(�; p) is 322 (see Table 2) and the point estimate of the coe¢ cient on
ŷCôv(�; p) is 298 in speci�cation (3).
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estimated for each household using probit regression (7), see speci�cation (2). In the second

step, the inverse Mills ratio, �; is estimated and included as an additional explanatory

variable in OLS regression (10). Without the inverse Mills ratio, the point estimate of the

coe¢ cient on ŷhCôv(~p1; ~�) is 146, as reported in Table 10, see speci�cation (5). As the point

estimate of the coe¢ cient on ŷhCôv(~p1; ~�) changes only slightly to 145 when the inverse

Mills ratio is included as an additional explanatory variable (see Table 10, speci�cation (8)),

sample selection does not seem to signi�cantly a¤ect the results in this case.

The empirical results of regression (11) are reported in Table 11, speci�cation (4). The

point estimate of the coe¢ cient on ŷ1Côv(~p1; ~�) for the spouse with the highest reported

disposable income, spouse 1, is strongly positive (254) and signi�cant. For the lower-income

spouse, spouse 2, however, the point estimate of the coe¢ cient on ŷ2Côv(~p2; ~�) is found to be

small and insigni�cant. As exempli�ed and veri�ed by data in Appendix A.3, one problem

is that ŷ2Côv(~p2; ~�) might be measured with errors, since ŷ2 is more likely to be a¤ected by

temporary negative income shocks than ŷ1. This attenuation bias could explain the lack of

empirical signi�cance of ŷ2Côv(~p2; ~�).

5.3 Married Couples

The objective of this section is to study whether married couples with di¤erent magnitudes of

correlations between Cov(~p1; ~�) and Cov(~p2; ~�) di¤er in their housing investment decisions

in the data. Since Côv(~p1; ~�) and Côv(~p2; ~�) are found to be highly correlated when the

spouses work in the same industry (see Table 8), same- and di¤erent-industry couples are

used as proxies for high- and low-correlation couples in the empirical analysis (there is no

information about occupation in the data), as speci�ed in Hypotheses 3 and 4:

H3: (i) The probability that a married couple has a value of Cov(~p; ~�)h below the threshold
level of Cov(~p; ~�)h and hence rents its home is larger if the spouses work in the same

industry than if they work in di¤erent industries, ceteris paribus. (ii) The di¤erence

in rent probabilities between same- and di¤erent-industry couples increases with the

mean and decreases with the variance of Cov(~p; ~�)h in the population, ceteris paribus.

H4: (i) Conditional on ownership, a married couple has on average a higher value of
Cov(~p; ~�)h and thereby invests more in owner-occupied housing if the spouses work

in the same industry than if they work in di¤erent industries, ceteris paribus. (ii) The

di¤erences in Cov(~p; ~�)h and in housing investment, conditional on ownership, between
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same- and di¤erent-industry couples decreases with the mean and increases with the

variance of Cov(~p; ~�)h in the population, ceteris paribus.

The results of the initial empirical tests of Hypotheses 3 and 4 are presented in Table 13.

It shows the share of renters and the average value of Côv(~p; ~�)h conditional on ownership

among same- and di¤erent-industry couples.

Table 13

On the one hand, in line with the predictions of Hypothesis 3, same-industry couples are

found to rent more often than di¤erent-industry couples; the share of renters is 16 percent

among same-industry couples and 14 percent among di¤erent-industry couples. On the

other hand, the average value of Côv(~p; ~�)h conditional on ownership is �250 among same-
industry couples and somewhat lower, �268, among di¤erent-industry couples. This is what
we expect from Hypothesis 4. All di¤erences between same- and di¤erent-industry couples

are statistically signi�cant.

The di¤erence in homeownership rates between same- and di¤erent industry couples

is expected to increase with the mean and decrease with the variance of Cov(~p; ~�)h in the

population (see Hypothesis 3), while the di¤erence in Cov(~p; ~�)h between same- and di¤erent-

industry couples is expected to decrease with the population mean and increase with the

variance of Cov(~p; ~�)h (see Hypothesis 4).

The sector with the highest average value and the lowest variance of Côv(~p; ~�)h is the

central government sector (see Table 6). In fact, the largest di¤erence in homeownership

rates between same- and di¤erent-industry couples (5:5 percent) is found for couples in which

both spouses work in the central government sector. On the other hand, since the private

sector is the sector with the lowest average value and the highest variance of Côv(~p; ~�)h, the

largest di¤erence in average value of Cov(~p; ~�)h conditional on ownership between same- and

di¤erent-industry couples is expected in the private sector (see Table 6). This is veri�ed by

the data; the average value of Côv(~p; ~�)h conditional on ownership is �299 for same-industry
couples and �353 for di¤erent-industry couples in the private sector. The di¤erence of 54 is
statistically signi�cant and implies on average an additional investment in owner-occupied

housing of approximately SEK 15,000 (54 � 298 � 15; 000).
Among the highest income earners the homeownership rate reaches almost 100 percent,

which makes the comparison between same- and di¤erent industry couples less relevant since

the threshold value, Cov(~p; ~�)h; becomes very low. When households in the top quartile of the
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household income distribution are dropped, the di¤erence in Côv(~p; ~�)h between same- and

di¤erent-industry couples in the private sector increases from 55 to 75 and the di¤erence in

homeownership rates between same- and di¤erent-industry couples in the central government

sector increases slightly to 6 percent, as we expect (see Table 13, Panel B).

An interesting question is whether there are heterogeneous e¤ects within the private

sector in a similar way as the di¤erences between various sectors described above. In line

with Hypothesis 4, a larger di¤erence in Cov(~p; ~�)h between same- and di¤erent-industry

couples conditional on ownership is expected if both spouses work in industries with a low

expected value of Cov(~p; ~�)h and a high variance of Cov(~p; ~�)h than if they both work in

industries with a high expected value of Cov(~p; ~�)h and a low variance of Cov(~p; ~�)h, ceteris

paribus. A speci�c industry m is referred to as a low-mean-and-high-variance industry if the

average value of Côvm(~p; ~�) is below the average value of Côv(~p; ~�) for all industries and

V ar (Côvm(~p; ~�)) is larger than the variance of Côv(~p; ~�) for all industries.33

In fact, the average value of Côv(~p; ~�)h conditional on ownership is �439 among couples
in which the spouses work in the private sector and in the same low-mean-and-high-variance

industry and �529 among couples in which the spouses work in the private sector and in
a low-mean-and-high-variance industry but not in the same one (excluding households in

the top quartile of the household income distribution). For couples in which the spouses

work in the private sector but not in any of the low-mean-and-high-variance industries, the

corresponding average values of Côv(~p; ~�)h for same- and di¤erent-industry couples are �196
and �237. In other words, the di¤erence in Côv(~p; ~�)h between same- and di¤erent-industry
couples in the private sector is, as expected, larger within the group of industries with a low

mean and a high variance of Côv(~p; ~�) than within the the group of industries with a high

mean and low variance of Côv(~p; ~�) (90 versus 41). The di¤erence is statistically signi�cant.

The analysis above just compares simple means between same- and di¤erent-industry

couples. Hence, the next step is to include same-industry indicator variables in formal

regression models on tenure choice and on conditional housing demand in order to control

for individual characteristics, such as age and income:

(homeownerijmarried) = �+ x0i� + I 0i� + ei; (12)

(valueijhomeowner, married) = �+ x0i� + I 0i� + ei; (13)

33The following industries ful�ll these two conditions (see Table 6): construction, hotels and restaurants,
real estate, renting and business activities and community, social and personal service activities.
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where homeowner indicates ownership of a single-family home, value is the market value

of investments in owner-occupied single-family homes, x is a vector of both household char-

acteristics, such as household size and municipality of residence, and of individual charac-

teristics of each spouse k, such as industry, sector, income, age group, unemployment risk

and ŷk(1 � �̂)Côv(~pk; ~�). I is a vector of indicator variables, indicating e.g. whether both
spouses work in the same industry. Summary statistics and de�nitions of the included vari-

ables are provided in Tables 2 and 3, and in Appendix A.2. As above, �̂ is set to zero for all

individuals.

From the theoretical framework and the empirical analysis above it follows that same-

industry couples on average have a higher value of Cov(~p; ~�)h conditional on homeownership

but a higher probability of Cov(~p; ~�)h being below the threshold level of Cov(~p; ~�)h than

di¤erent-industry couples. Hence, in the regression analysis a negative (positive) relation-

ship between the indicator variable indicating whether both spouses work in the same indus-

try and homeownership (conditional investments in owner-occupied housing) is predicted by

theory (see Hypotheses 3 and 4) if we do not control for the household-speci�c covariance
between individual unemployment risks and local home prices, Cov(~p; ~�)h: If we control for

Cov(~p; ~�)h, however, we expect to �nd no relationship in theory. In case of measurement

errors in the income of the lower-income spouse (i.e., spouse 2) there is, however, as discussed

in Sections 5.1 and 5.2 and in Appendix A.3, attenuation bias. If that is the case, we ex-

pect to �nd a negative (positive) relationship between the same-industry indicator variable

and homeownership (conditional investments in owner-occupied housing) even if control-

ling for ŷ1Côv(~�; ~p1) and the incorrectly measured ŷ2Côv(~�; ~p2) in the regression analysis.

This is a general statement for di¤erent types of measurement errors in ŷ1Côv(~�; ~p1) and in

ŷ2Côv(~�; ~p2):

To illustrate in a simpli�ed way why this is the case, assume that the true relationship

between investments in housing and Cov(~p; ~�)h is:

(valueijhomeowner, married) = �+ �Cov(~p; ~�)hi + ei; (14)

where value is the market value of investments in single-family homes. Assume there are

measurement errors such that Côv(~p; ~�)h = Cov(~p; ~�)h + �. Hence, the regression becomes:

(valueijhomeowner, married) = �̂+ �̂Côv(~p; ~�)hi + �i; (15)
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where � = (� � �̂)Cov(~p; ~�)h + (� � �̂) + �� + e. The error term � will hence increase

with Cov(~p; ~�)h since (� � �̂) > 0 due to attenuation bias. Since Cov(~p; ~�)h is larger on

average for same-industry couples conditional on ownership, the error term will also be

larger on average for same-industry couples than for di¤erent-industry couples conditional

on ownership. Hence, by including a same-industry indicator variable, that variable will

capture the di¤erence in expected error terms between same- and di¤erent-industry couples.

The empirical results of probit regression (12) on homeownership and the results of OLS

regression (13) on the value of the investment in owner-occupied housing are reported in

Tables 11 and 14. In all speci�cations, ŷ1Côv(~p1; ~�) is signi�cant and in line with the point

estimates from the tenure choice regression above (see equation (8) in section 5.1) and the

conditional demand regression (see equation (11) in section 5.2). The point estimates of the

coe¢ cient on ŷ2Côv(~p2; ~�), on the other hand, is found to be small and insigni�cant in both

the tenure and in the conditional demand regressions. Hence, based on the arguments out-

lined above, we expect the error term to be larger on average for same-industry couples than

for di¤erent-industry couples and therefore to �nd a negative (positive) relationship between

a same-industry indicator variable and homeownership (investments in owner-occupied hous-

ing) in the regression analysis in accordance with Hypotheses 3 and 4 even when controlling

for ŷ1Côv(~p1; ~�) and ŷ2Côv(~p2; ~�):

Table 14

In Table 11, speci�cations (2) and (5) include a same-industry indicator variable. In line

with the predictions of Hypothesis 3, a negative, albeit small, signi�cant e¤ect on homeown-

ership is found. The expected probability of homeownership is 1% lower for a same-industry

couple than it is for a di¤erent-industry couple, ceteris paribus (see speci�cation (2)). On

the other hand, same-industry couples invest SEK 66,727 more on average in single-family

homes, conditional on ownership, than di¤erent-industry couples, ceteris paribus (see spec-

i�cation (5)). This e¤ect is economically signi�cant (the average home value in the sample

of home-owning married couples is SEK 1,468,622) and is in line with the predictions of

Hypothesis 4.

The highest correlations between Côv(~p1; ~�) and Côv(~p2; ~�) are found for couples in

which the husband and wife work in the same industry and in the same sector (see Table

8). An indicator variable indicating whether the spouses work in the same industry and

in the same sector is therefore added in speci�cations (3) and (6) in Table 11. The e¤ect

of working in the same industry and sector might however di¤er across sectors, since we
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expect the largest di¤erence in homeownership rates between same- and di¤erent-industry

couples in the central government sector (see Hypothesis 3) and the largest di¤erence in

conditional housing demand between same- and di¤erent-industry couples in the private

sector (see Hypothesis 4). In order to test this, interaction variables between same industry

and sector and the private, the local government, and the central government sectors are

added in speci�cations (1) and (2) in Table 14.

In fact, couples in which the spouses work in the same industry and in the same sector

invest an additional SEK 109,701 on average in single-family homes, conditional on owner-

ship, ceteris paribus (see Table 11, speci�cation (6)).34 The largest di¤erence is found, in line

with expectations, in the private sector in which same-industry couples on average invest

SEK 127,852 more in single-family homes conditional on ownership than di¤erent-industry

couples, ceteris paribus (see Table 14, speci�cation (2)). In the local (central) government

sector, same-industry couples invest SEK 41,906 (SEK 25,780) more on average.

In the tenure choice regression, the same-industry and same-sector indicator variables

are insigni�cant in Table 11, speci�cation (3). In line with expectations, however, I �nd

that the probability of homeownership is 4% lower for same-industry couples compared to

di¤erent-industry couples in the central government sector, ceteris paribus (see Table 14,

speci�cation (1)). No signi�cant negative e¤ects on homeownership rates are found for

same-industry couples in the local government and private sectors.

5.4 Investment Horizon, Investor Sophistication and Other Im-

portant Issues

In this section, a couple of important issues, such as expected investment horizon and investor

�nancial sophistication, that might have important implications for the empirical results

outlined above are further investigated. In this analysis we have to keep in mind, though,

that many of the variables, for instance income and education level, are highly correlated.

5.4.1 Expected Investment Horizon

Since house price risk decreases as the expected investment horizon increases, the e¤ect of

ŷCôv(~p; ~�) on households�housing investment decisions is expected to be smaller in mag-

34Since the indicator variable for same industry is found to be insigni�cant in this speci�cation, same
industry and sector seems to be the most relevant measure of a high correlation between spouses�unemploy-
ment risks.

32



nitude for households with long expected tenures. To test this hypothesis empirically, data

from LINDA is used to estimate moving probabilities and expected investment horizons for

each household in the data.

In the �rst step, household-speci�c moving probabilities are estimated annually from

1985 to 2001 using a probit regression model in a manner similar to how unemployment

probabilities are estimated (see Section 4.3.1 for details).35 The household-speci�c expected

investment horizon is simply estimated as one over the average of the annual household

speci�c moving probabilities. In the next step, OLS regression (9) on the value of households�

investments in single-family homes is run with the household-speci�c expected investment

horizon variable interacted with all other explanatory variables in the model. Following from

the above reasoning, a negative coe¢ cient is expected on the interaction variable between

ŷhCôv(~p1; ~�) and the expected investment horizon.

The empirical results, presented in Table 15, speci�cation (1), support this hypothesis.

The point estimate of the coe¢ cient on the interaction variable between ŷhCôv(~p1; ~�) and

the expected investment horizon is negative and statistically signi�cant. In fact, for an

expected investment horizon of 36 years (i.e., the 99th percentile), the estimated average

e¤ect of ŷhCôv(~p1; ~�) on the value of household investments in single-family homes is close

to zero. To summarize, my empirical �ndings indicate, in line with previous literature, that

the expected investment horizon is a key variable when it comes to households� housing

investment decisions.

Table 15

5.4.2 Recent Move

We also expect households that recently moved to a new home to have incorporated more

current information about their individual unemployment risks and local home price dy-

namics into their housing investment decisions compared to households that moved to their

current home many years ago. In other words, the coe¢ cient on ŷCôv(~p; ~�) is expected to

be larger in magnitude for households that moved, say, during the last �ve years.

To test this hypothesis empirically, OLS regression (9) on the value of households� in-

vestments in single-family homes is run with a dummy variable, which indicates whether a

35There is no data on moves for 2002 and 2003 in the LINDA data set. Explanatory variables are age
group, country of birth, education, family size, gender and marital status of the individual with the highest
reported disposable income in the household.
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household moved during the last �ve years, interacted with all other explanatory variables in

the model. Following the reasoning above, a positive coe¢ cient is expected on the interaction

variable between ŷhCôv(~p1; ~�) and the dummy variable indicating a recent move.

The empirical results, presented in Table 15, speci�cation (2), support this hypothesis.

The point estimate of the coe¢ cient on ŷhCôv(~p1; ~�) for households that moved during the

last �ve years is 477 compared to 303 for households that have lived in their current home for

more than �ve years, ceteris paribus. This di¤erence of 174 in point estimates is statistically

signi�cant. A recent move, however, may also be an indication of a more mobile household

and hence of a shorter expected investment horizon.

Similar results are found for home-owning married couples. When OLS regression (11)

on married couples�investments in single-family homes is run with a dummy variable, which

indicates whether a married couple moved during the last �ve years, interacted with all other

explanatory variables in the model, the point estimate of the coe¢ cient on ŷ1Côv(~p1; ~�) of

the spouse with highest reported disposable income is 662 for couples who changed residence

during the last �ve years and only 199 for couples who have lived in their current home

for more than �ve years (see Table 15, speci�cation (8)). This di¤erence of 463 in point

estimates is statistically signi�cant.

5.4.3 Borrowing Constraints

There is a possibility that banks and other credit institutions impose borrowing constraints

on households with large negative covariances between individual unemployment risks and

local home prices. To �nd out if this is the case, OLS regression (10) on the value of home-

owners�investments in single-family homes is run with a dummy variable, which indicates

whether a household is below the 10th debt percentile (i.e., households with total debt not

exceeding SEK 144,000), interacted with all other explanatory variables in the model.

The empirical results, presented in Table 15, speci�cation (3), show that the point esti-

mate of the coe¢ cient on ŷhCôv(~p1; ~�) is 156 for homeowners with large amounts of debt

and 206 for homeowners with no or little debt. The di¤erence in point estimates is rather

small and not statistically signi�cant. In other words, the empirical results seem to be driven

mainly by individual household decisions and not by lender policies. Nonetheless, this is an

important issue that should be investigated more thoroughly in future work.
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5.4.4 Rent Regulation

Another important issue that might have an impact on the empirical results is the rent

regulation (described in Section 4.2.1), which is primarily binding in the central part of

Stockholm. In order to evaluate if the empirical results are a¤ected by this regulation,

probit regression (7) on households� tenure choice and OLS regression (10) on the value

of homeowners�investments in single-family homes are run with a dummy variable, which

indicates whether a household lives in the Stockholm metropolitan area, interacted with all

other explanatory variables in the model.

The empirical results, presented in Table 15, speci�cations (4) and (7), indicate that

ŷhCôv(~p1; ~�), on the one hand, has a smaller e¤ect on tenure choice for households in the

Stockholm metropolitan area. When it comes to conditional housing demand, on the other

hand, the estimated coe¢ cient on ŷhCôv(~p1; ~�) is much larger in Stockholm than in the rest

of the country: 319 versus 115. The di¤erence in point estimates, though, is not statistically

signi�cant.

A conclusion one may draw from these empirical results is that some households in the

Stockholm metropolitan area that would be better o¤ renting are forced instead to buy their

homes due to the rent regulation and the lack of suitable homes available for immediate

rent. When these households buy a home, however, they compensate for this fact, at least

partially, by buying a less expensive home.

5.4.5 Unemployment Bene�ts

Another important issue is the �nancial loss as a result of unemployment. One measure of

this loss is the individual estimate of �̂, which di¤ers across individuals as a consequence of

the ceiling in the public unemployment bene�t scheme (see Section 4.2.2 for details). (1� �̂)
increases with income and a high value of (1� �̂) implies a relatively larger �nancial loss in
case of unemployment.

To test the hypothesis that households that lose more �nancially in the event of un-

employment put more weight on ŷhCôv(~p1; ~�) in their housing investment decisions, ceteris

paribus, OLS regression (9) on the value of households�investments in single-family homes is

run with additional interaction variables between (1� �̂) and all other explanatory variables
in the model. A positive coe¢ cient is expected on the interaction variable between (1� �̂)
and ŷhCôv(~p1; ~�):

Since it is not straightforward to estimate (1� �̂) at the household level for dual-income
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households, only single households are included in this case. Further, since ŷhCôv(~p1; ~�)

is shown to be less relevant in the housing investment decision for households with very

long investment horizons, households above the 90th expected investment horizon percentile

(corresponding to 13.9 years), using the method described in Section 5.4.1, are also excluded

from the sample. All remaining individuals are assumed to be members of an unemployment

insurance fund and holdings of private unemployment insurances are disregarded.

The empirical results, reported in Table 15, speci�cation (5), indicate, in line with the

hypothesis above, that the point estimate of the coe¢ cient on ŷhCôv(~p1; ~�) increases with

(1� �̂) since the interaction term between ŷhCôv(~p1; ~�) and (1� �̂) is positive and statis-
tically signi�cant. For the large group of individuals for whom (1� �̂) equals 0.20, i.e.,
individuals with a monthly salary not exceeding SEK 20,075, the total estimated e¤ect of

ŷhCôv(~p1; ~�) on the investment in single-family homes is close to zero. Since (1� �̂) in-
creases with income, however, an alternative interpretation is that high-income individuals

are more aware of the unemployment-home price covariance risk (see more in the next section

on investor sophistication).

5.4.6 Investor Sophistication

The �nal issue concerns investor sophistication. All of the regressions control for education

and income. However, the impact of a given ŷCôv(~p; ~�) on the housing investment decision

might depend on an individual�s �nancial sophistication level, ceteris paribus. The hypoth-

esis is that highly educated households are more aware of the unemployment�home price

covariance risk than less educated households.

To test this hypothesis empirically, OLS regression (9) on the value of households� in-

vestments in single-family homes is run with a dummy variable, which indicates whether an

individual belong to the highly-educated group (i.e., at least 2 years of college), interacted

with all other explanatory variables in the model. In order to avoid households in which one

member is highly educated and the other/s not, only single households are included in the

sample. Since we also know that (1� �̂) and education levels increase with income, only
individuals above the 75th income percentile are included. A positive coe¢ cient is expected

on the interaction variable between ŷhCôv(~p1; ~�) and the high-education indicator variable.

The empirical results, presented in Table 15, speci�cation (6), support this hypothesis.

The point estimate of the coe¢ cient on ŷhCôv(~p1; ~�) is 513 and signi�cant for the group

of highly-educated individuals and much smaller in magnitude, 184, for the group of less-

educated individuals. In other words, there are indications that the empirical results are
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primarily driven by highly-educated high-income individuals. We have to keep in mind,

though, that expected investment horizon, unemployment duration etc. might depend on

education level.

6 Conclusions

In a basic theoretical model that incorporates the fact that unemployment is the most impor-

tant component of labor income risk, I show that the optimal level of investment in owner-

occupied housing increases with the covariance between individual unemployment risks and

local home prices.36 The underlying idea is that if there is a negative covariance between

returns to owner-occupied housing and the risk of becoming unemployed, the housing asset

becomes riskier for households to hold.

Using a unique, register-based Swedish micro database on employment and real estate

holdings, I �nd that a one standard deviation increase in the unemployment risk�home price

covariance implies an increase in the average investment in single-family homes of approx-

imately SEK 96,000 (USD 13,300). The empirical e¤ects turn out to be greatest among

highly educated households, households with short expected investments horizons and, con-

sistent with the conditions of the Swedish public unemployment bene�t schemes, high-income

households. I also show, in a novel way, that married couples in which both spouses work

in the same industry, on the one hand, invest more on average in single-family homes, con-

ditional on ownership, than couples in which spouses work in di¤erent industries, ceteris

paribus. This contradicts the traditional view that increased labor income risk leads to lower

consumption and higher precautionary savings. On the other hand, the probability of home-

ownership is somewhat lower for same-industry couples. These hypotheses are supported by

the data.

One possibility, though, which I discuss in the paper, is that banks and other credit

institutions may impose borrowing constraints on households with large negative covari-

ance estimates between individual unemployment risks and local home prices. In the data,

however, I �nd similar results for homeowners with very low absolute levels of debt, i.e.,

households less likely to face credit constraints. Nonetheless, this is an important issue that

should be investigated more thoroughly in future work. Another issue that is discussed in

the paper is the consequences of the rental control policy in Sweden. A conclusion that may

36Note that a positive covariance between unemployment risks and local home prices implies a negative
covariance between labor income and local home prices, ceteris paribus.
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be drawn from my empirical results is that some households that would be better o¤ renting

due to the unemployment risk-home price risk are forced instead to buy their homes due to

the rent regulation and the lack of suitable homes available for immediate rent.

It is hoped that this paper will provide useful insights into the large cross-sectional varia-

tion in household portfolios of risky assets and that the knowledge about household �nancial

behavior gained in this study can be used in further research, for example in measuring the

e¢ ciency of household asset portfolios or estimating the possible gains accruing from the

development of various real estate derivatives. A possible future extension of this paper

would be to include risky �nancial assets, such as stocks and bonds, into the model.
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A Appendix

A.1 Proof of Proposition 2

Proposition 1 states that if Cov(~p; ~�)h falls below a certain level, Cov(~p; ~�)h, renting is

preferable to owning. If the distribution of Cov(~p; ~�)h in the population is assumed to be

normal, the well-known properties of a truncated normal distribution can be used. The

probability that a married couple in the population rents its home is then

Pr(renter) � Pr(Cov(~p; ~�)h < Cov(~p; ~�)h) = �(c); (16)

and the expected value of Cov(~p; ~�)h, conditional on ownership, is

E
�
Cov(~p; ~�)hjowner

�
� E

�
Cov(~p; ~�)hjCov(~p; ~�)h > Cov(~p; ~�)h

�
(17)

= E(Cov(~p; ~�)h) + StdDev(Cov(~p; ~�)h)Z(c);

where � is the CDF of a standard normal distribution, c =
�
Cov(~p;~�)h�E(Cov(~p;~�)h)
StdDev(Cov(~p;~�)h)

�
and

Z(c) = (�(c)=�(c)).

If the truncation point is below the mean, i.e., Cov(~p; ~�)h) < E
�
Cov(~p; ~�)h

�
, the deriv-

ative of Equation (16) w.r.t. the standard deviation of Cov(~p; ~�)h is positive:�
@ Pr(renter)

@StdDev(Cov(~p; ~�)h)

�
= � 1

�
c�(c) > 0 if c < 0: (18)

That is, the higher the standard deviation of Cov(~p; ~�)h in a population, the higher the

probability that a married couple in that population rents, given a certain truncation point

of Cov(~p; ~�)h:

Furthermore, the derivative of equation (17) w.r.t. the standard deviation of Cov(~p; ~�)h

is always positive (for proof, see e.g. Sampford, 1953): 
@E
�
Cov(~p; ~�)hjowner

�
@StdDev(Cov(~p; ~�)h)

!
= Z(c)(1� c(Z(c)� c)) > 0: (19)

That is, the higher the standard deviation of Cov(~p; ~�)h in a population, the higher the

expected value of Cov(~p; ~�)h, conditional on ownership, given a certain truncation point of

Cov(~p; ~�)h.
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The variance of Cov(~p; ~�)h in the population of dual-earning married couples is:

V ar(Cov(~p; ~�)h) = V ar

 
2X
k=1

(1� �k)wk;2Cov(~pk;2; ~�2)
!
: (20)

That is, the variance of Cov(~p; ~�)h increases with the correlation between Cov(~�2; ~p1;2) and

Cov(~�2; ~p2;2), all else equal. Hence, the standard deviation of Cov(~p; ~�)h is higher in the sub-

population of married couples with high correlation between Cov(~�2; ~p1;2) and Cov(~�2; ~p2;2)

than it is in the subpopulation of married couples with low correlation between Cov(~�2; ~p1;2)

and Cov(~�2; ~p2;2), all else equal:

StdDev
�
Cov(~p; ~�)h)jhigh corr.

�
> StdDev

�
Cov(~p; ~�)h)jlow corr.

�
: (21)

From equations (18) and (21) it follows that the probability that a married couple in the

subpopulation with high correlation between Cov(~�2; ~p1;2) and Cov(~�2; ~p2;2) rents its home is

higher than the probability that a married couple in the subpopulation with low correlation

between Cov(~�2; ~p1;2) and Cov(~�2; ~p2;2) rents its home, all else equal:

Pr(renterjhigh corr.) > Pr(renterjlow corr.): (22)

In a similar way, from equations (19) and (21) it follows that the expected value of

Cov(~p; ~�)h, conditional on ownership, is higher for married couples with high correlation be-

tweenCov(~�2; ~p1;2) andCov(~�2; ~p2;2) than for couples with low correlation betweenCov(~�2; ~p1;2)

and Cov(~�2; ~p2;2), all else equal:

E
�
Cov(~p; ~�)hjowner & high corr.

�
> E

�
Cov(~p; ~�)hjowner & low corr.

�
: (23)

Furthermore, under the additional assumption that (�1 < c < 0) the derivative of equa-
tion (18) with respect to the expected value of Cov(~p; ~�)h is positive:�

@2 Pr(renter)

@StdDev(Cov(~p; ~�)h)@E(Cov(~p; ~�)h)

�
=

�
1

�2

�
�(c)(1� c2) > 0 if (�1 < c < 1) ; (24)

and the derivative of equation (18) with respect to the standard deviation of Cov(~p; ~�)h is
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negative:�
@2 Pr(renter)

@ (StdDev(Cov(~p; ~�)h))2

�
=

�
1

�2

�
c�(c)(2� c2) < 0 if

�
�
p
2 < c < 0

�
: (25)

That is, the di¤erence in homeownership rates between low- and high-correlation couples

increases with E(Cov(~p; ~�)h) and decreases with the standard deviation of Cov(~p; ~�)h in the

population.

Finally, the derivative of Equation (19) with respect to the expected value of Cov(~p; ~�)h

is negative:  
@2E

�
Cov(~p; ~�)hjowner

�
@StdDev(Cov(~p; ~�)h)@E(Cov(~p; ~�)h)

!
=
1

�
c�(c) < 0 if c < 0; (26)

and the derivative of Equation (19) with respect to the standard deviation of Cov(~p; ~�)h is

positive (for proof, see e.g. Sampford, 1953): 
@2E

�
Cov(~p; ~�)hjowner

�
@ (StdDev(Cov(~p; ~�)h))2

!
=
1

�
c2�(c) > 0; (27)

where �(c) � (Z(c)((Z(c) � c)(2Z(c) � c) � 1)) > 0. In other words, the di¤erence in

housing investments between low- and high-correlation couples, conditional on ownership,

decreases with E(Cov(~p; ~�)h) and increases with the standard deviation of Cov(~p; ~�)h in the

population.
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A.2 Descriptions of Variables

Age group: Dummies for (1) 26�30 year olds, (2) 31�35 year olds, (3) 36�40 year olds,

(4), 41�45 year olds, (5) 46�50 year olds, (6) 51�55 year olds and (7) 56�60 year olds

Civil status change: Dummy for whether the individual has changed civil status since
January 1, 1999

Country of birth: Dummies for (1) Sweden, (2) Nordic countries, (3) EU15 + 6 OECD

countries and (4) all other countries

Education (�eld of study): (1) General education, (2) teaching methods and teacher ed-
ucation, (3) humanities and arts, (4) social sciences, law, commerce and administration,

(5) natural sciences, mathematics and computing, (6) engineering and manufacturing,

(7) agriculture, forestry and veterinary medicine, (8) health care, nursing and social

care, and (9) services

Education (level): (1) Primary and lower secondary education less than nine years, (2)
primary and lower secondary education nine (or 10) years, (3) upper secondary educa-

tion, (4) post-secondary education less than two years, (5) post-secondary education

two years or more and (6) postgraduate education

Industry: Dummies for (1) agriculture, hunting and forestry, (2) �shing, (3) mining and
quarrying, (4) manufacturing, (5) electricity, gas and water supply, (6) construction,

(7) wholesale and retail trade, repair of motor vehicles, motorcycles and personal and

household goods, (8) hotels and restaurants, (9) transport, storage and communication,

(10) �nancial intermediation, (11) real estate, renting and business activities, (12) pub-

lic administration and defense, compulsory social security and extra-territorial organi-

zations and bodies, (13) education, health and social work, and (14) other community,

social and personal service activities

Move: Dummy for whether the individual has changed place of residence since January 1,
1999

Region: Dummies for 70 A-regions (local labor markets)

Sector: Dummies for (1) central government sector, (2) local government (municipality)
sector and (3) private sector
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A.3 Income Process of Married Couples

To study the e¤ect measurement errors might have on the empirical results, I specify the

income of spouse k in period t as follows:

yrepk;t = �yk + "k;t; (28)

where yrep is reported income in the data, �y is normal income given employment, and " is

a temporary income shock. I assume that Cov(yrepk;t ; "k;t) 6= 0: The spouse with the highest
normal income given employment is de�ned as the household head and the other spouse as

the dependent spouse, that is �yhh > �yds: Further, the spouse with the highest reported income

given employment during a speci�c year t is de�ned as spouse 1 and the other spouse as

spouse 2, that is, yrep1;t > y
rep
2;t .

In normal years, yrep = �y and the household head is also the spouse with the highest

reported income, i.e., household head = spouse 1. However, in case the household head is hit

with a su¢ ciently large temporary negative income shock, he or she might instead become

the spouse with the lowest reported income, i.e., spouse 2. This means that the probability

that spouse 2 has been hit with a large negative income shock is higher than the probability

that spouse 1 has been hit with such a shock, ceteris paribus. Besides, in Sweden there is

a cap on maximum bene�t levels in various social security programs, such as paid parental

leave, which generally makes the �nancial loss lower for a family if the lower-income spouse

stays at home. The consequence of the cap is that the dependent spouse more often stay

at home to take care of small children etc. This may have important implications in the

empirical regression analysis since, in the event of errors in the measurement of spouse 2

income, there will be attenuation bias.

To summarize, we expect spouse 2 to have been hit more often by a negative income

shock than spouse 1. Further, we expect the average negative income shock to be larger for

spouse 2 than for spouse 1. That is, we expect the mean of
�
"k;t
yrepk;t

�
to be smaller and the

variance of
�
"k;t
yrepk;t

�
to be larger for spouse 2 than for spouse 1 in the data. These expectations

are in fact veri�ed by the data. I use 39,753 married couples for which I have income data

from 1997. To estimate the normal income, �yk, I use the average annual real income between

1997 and 2000. For spouse 2, the mean of
�
"2;2003
yrep2;2003

�
is 0.08 and the variance of

�
"2;2003
yrep2;2003

�
is

1.10. For spouse 1, the mean of
�
"1;2003
yrep1;2003

�
is 0.13 and the variance of

�
"1;2003
yrep1;2003

�
is 0.47.
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A.4 Tables

Table A1: Conditions of public unemployment insurance programs in Sweden,
Germany and the U.K.

Country Year Eligibility
conditions

Waiting
period

Maximum
Duration

Initial payment
rate

(% of earnings)

Coverage
rate

Sweden 1995 E: 6 months in last
year C: 12 months

5 days 14 months 75% of gross
earnings

n/a

2002 E: 6 months in last
year C: 12 months

5 days 14 months 80% of gross
earnings

0.85

Germany 1995 E: 12 months C: 12
months in 3 years

None 12 months 60% of net
earnings

0.77

2002 E: 12 months C: 12
months in 3 years

None 12 months 60% of net
earnings

0.70

U.K. 1995 C: 2 years 3 days 6 months 18% of APW n/a
2002 C: 2 years 3 days 6 months 14% of APW 0.82

Note: E represents the employment condition, C the contribution condition, Coverage the percentage
of unemployed individuals covered by unemployment insurance and APW the average production
worker. Source: Duman (2005).

Table A2: Share of organizations offering employee stock ownership plans and profit
sharing programs to different categories of personnel

Management Professional/
Technical

Clerical/
Administrative Manual

ESOP Profits ESOP Profits ESOP Profits ESOP Profits
Germany 11.6% 60.6% 8.1% 26.5% 7.7% 17.1% 5.9% 11.8%
France 14.8% 75.9% 7.6% 74.9% 7.0% 74.7% 6.2% 59.8%
Sweden 7.1% 15.3% 3.8% 12.5% 4.1% 14.2% 3.3% 11.7%
U.K. 30.5% 26.1% 21.4% 22.1% 19.1% 21.0% 16.6% 18.0%

Note: ESOP stands for employee stock ownership plan and Profits refers to a profitsharing
program. The data are from the 1995 wave of the Cranfield Network on European Human Resource
Management dataset (CranetE). Source: Festing, Groening, Kabst, and Weber (1999).
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Table 1: Aggregate household wealth in Sweden 

                                                                               1999  2003  
Real estate 2,253 (56.3%)  3,278 (68.8%)  
  Single-family homes 1,347 (33.6%)  1,984 (41.6%)  
  Cooperative apartments 247 (6.2%)  446 (9.4%)  
  Other real estate 659 (16.5%)  848 (17.8%)  
       
Financial assets  1,530 (38.2%)  1,397 (29.3%)  
  Bank accounts 365 (9.1%)  458 (9.6%)  
  Mutual funds  401 (10.0%)  419 (8.8%)  
  Stocks     517 (12.9%)  328 (6.9%)  
  Other financial assets 247 (6.2%)  192 (4.0%)  
       
Other assets     222 (5.5%)  89 (1.9%)  
       
Total assets  4,005 (100%)  4,765 (100%)  
       
Debt                                     1,056   1,477   
       
Net wealth   2,949   3,288   

Note: Values are reported in SEK billion. Percentages of total assets are shown in parentheses. The 
data are from Statistics Sweden.  

 



Table 2: Summary statistics  

 All households  Married couples 
  Spouse 1  Spouse 2 

Mean StdDev  Mean StdDev  Mean StdDev 
Home value 868 1,025  1,254 1,096    
Home value|homeowner 1,311 1,003  1,469 1,045    
Family size 3 1  4 1    
Age 43 9  45 8  44 8 
Household disposable income 366 311  462 313    
Individual disposable income    266 290  172 62 
Income as share of spouse 1’s income       0.71 0.20 
Cov(p,π) –0.00084 0.00076  –0.00063 0.00057  –0.00071 0.00059 
yCov(p,π) –278 322  –159 267  –117 100 
unemployment risk in 2003 0.10 0.07  0.07 0.05  0.09 0.06 
y × unemployment risk in 2003 31,843 30,250  16,687 21,645  14,165 10,076 
Average unemployment risk (1985-2003) 0.10 0.08  0.07 0.05  0.09 0.06 
y × average unemployment risk (1985-2003) 31,060 28,783  15,451 19,237  13,716 9,661 
Var(unemployment risk) 0.00056 0.00071  0.00034 0.00049  0.00039 0.00054 
yVar(unemployment risk) 171 235  79 146  61 81 
(1 – α) 0.33 0.13       

Note: The samples are from the 2003 wave of the LINDA database. N = 147,906 (all households) and 52,928 (married couples). 97,936 of all households 
and 45,205 of the married couples are classified as homeowners. StdDev stands for standard deviation, spouse 1 is the spouse with the highest reported 
disposable income, home value is the market value of a household’s investment in a single-family home, (1 – α) is the share of income not covered by 
unemployment insurance benefits in case of unemployment, Cov(p,π) is the covariance between municipality homes prices and individual unemployment 
risks using data from the 1985–2003 waves of the LINDA database and Statistics Sweden and y is household (individual) disposable income. Home values 
and incomes are reported in SEK thousand. 

 



Table 3: Summary statistics 

 All households  Married couples 

   Spouse 1 Spouse 2 
Female 0.38  0.25 0.75 
Married 0.56  1.00 1.00 
Recent move  (within 5 years) 0.15  0.11 0.11 
Recent civil status change (within 5 years) 0.16  0.14 0.14 
     
Age 26–30 years 0.09  0.03 0.04 
Age 31–35 years 0.14  0.11 0.13 
Age 36–40 years 0.19  0.19 0.20 
Age 41–45 years 0.16  0.19 0.20 
Age 46–50 years 0.15  0.19 0.19 
Age 51–55 years 0.13  0.17 0.15 
Age 56–60 years 0.13  0.12 0.09 
     
Born in Sweden 0.90  0.93 0.92 
Born in other Nordic countries 0.03  0.02 0.03 
Born in EU15 + 6 OECD countries 0.01  0.01 0.01 
Born in all other countries 0.06  0.04 0.05 
     
Central government sector 0.10  0.11 0.09 
Local government sector 0.25  0.21 0.45 
Private sector 0.65  0.68 0.46 
     
Agriculture, hunting & forestry 0.01  0.01 0.01 
Fishing 0.00  0.00 0.00 
Mining & quarrying 0.02  0.02 0.01 
Manufacturing 0.22  0.24 0.12 
Electricity, gas & water supply 0.01  0.01 0.00 
Construction 0.08  0.09 0.03 
Wholesale & retail trade  0.11  0.11 0.10 
Hotels & restaurants 0.01  0.00 0.01 
Transport & communication 0.07  0.07 0.04 
Financial intermediation 0.03  0.04 0.03 
Real estate & business activities 0.09  0.10 0.07 
Public administration & defense  0.03  0.04 0.02 
Education, health & social work 0.30  0.25 0.52 
Community & personal services 0.03  0.02 0.03 
     
Employed in same industry   0.27 
Employed in same sector   0.46 
Employed in same industry & same sector   0.22 

Note: This table shows mean values of characteristic indicator variables. The samples are from the 
2003 wave of the LINDA database. N = 147,906 (all households) and 52,928 (married couples). 
Spouse 1 is the spouse with the highest reported disposable income.  

 



Table 4: Share of households by type of building and tenure 

Type of building 
Number of 
households 
(thousands) 

Home- 
owners 

Co-op 
share 

owners 
Renters Others N/A 

Total 3,830 41% 15% 40% 4% 1% 

One- or two-  
dwelling buildings 

1,861 82% 3% 11% 4% 0% 

Three- or more  
dwelling buildings 

1,969 2% 26% 67% 4% 2% 

Note: The data are from the latest census in Sweden (1990). Co-op share refers to a share in a 
cooperative housing association. Source: Bostads- och byggnadsstatistik årsbok (2006), Statistics 
Sweden. 

 



 

Table 5: Empirical results of annual probit regressions on employment status 

 
(1985) 

Unemployed 
(1988) 

Unemployed 
(1991) 

Unemployed 
(1994) 

Unemployed 
(1997) 

Unemployed 
(2000) 

Unemployed 
(2003) 

Unemployed 
Female 0.015*** 0.021*** 0.012*** 0.019*** 0.048*** 0.049*** 0.030*** 
 [0.001] [0.001] [0.001] [0.002] [0.002] [0.001] [0.001] 
Married -0.025*** -0.023*** -0.028*** -0.042*** -0.043*** -0.038*** -0.031*** 
  [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] 
Age 31–35 years -0.011*** -0.012*** -0.016*** -0.041*** -0.035*** -0.022*** -0.012*** 
 [0.001] [0.001] [0.001] [0.002] [0.002] [0.002] [0.002] 
Age 36–40 years -0.016*** -0.018*** -0.025*** -0.068*** -0.064*** -0.040*** -0.028*** 
 [0.001] [0.001] [0.001] [0.002] [0.002] [0.002] [0.002] 
Age 41–45 years -0.019*** -0.021*** -0.034*** -0.083*** -0.080*** -0.055*** -0.040*** 
 [0.001] [0.001] [0.001] [0.002] [0.002] [0.001] [0.002] 
Age 46–50 years -0.020*** -0.023*** -0.038*** -0.098*** -0.093*** -0.064*** -0.050*** 
 [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] 
Age 51–55 years -0.021*** -0.022*** -0.037*** -0.102*** -0.098*** -0.066*** -0.055*** 
 [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] 
Age 56–60 years -0.021*** -0.023*** -0.037*** -0.107*** -0.095*** -0.057*** -0.051*** 
 [0.001] [0.001] [0.001] [0.001] [0.001] [0.002] [0.002] 
Born in other Nordic countries 0.022*** 0.018*** 0.026*** 0.043*** 0.035*** 0.036*** 0.026*** 
 [0.003] [0.002] [0.002] [0.004] [0.004] [0.004] [0.004] 
Born in EU15 + 6 OECD countries 0.034*** 0.023*** 0.032*** 0.051*** 0.049*** 0.038*** 0.029*** 
 [0.005] [0.005] [0.005] [0.007] [0.007] [0.007] [0.006] 
Born in all other countries 0.061*** 0.062*** 0.089*** 0.169*** 0.208*** 0.169*** 0.106*** 
 [0.005] [0.004] [0.003] [0.004] [0.004] [0.004] [0.003] 
Local government sector 0.010*** 0.005*** 0.003 -0.002 0.002 0.017*** 0.004 
 [0.002] [0.002] [0.002] [0.003] [0.003] [0.003] [0.003] 
Private sector 0.016*** 0.009*** 0.015*** 0.053*** 0.050*** 0.040*** 0.029*** 
 [0.002] [0.001] [0.002] [0.002] [0.003] [0.002] [0.002] 
Fishing 0.203** 0.088* 0.222*** -0.005 0.029 0.070*** 0.022 
 [0.088] [0.046] [0.065] [0.021] [0.021] [0.024] [0.018] 
Mining & quarrying -0.029*** -0.028*** -0.032*** -0.057*** -0.054*** -0.053*** -0.040*** 
 [0.002] [0.001] [0.003] [0.005] [0.005] [0.004] [0.004] 



Table 5 (cont.) 

 (1985) 
Unemployed 

(1988) 
Unemployed 

(1991) 
Unemployed 

(1994) 
Unemployed 

(1997) 
Unemployed 

(2000) 
Unemployed 

(2003) 
Unemployed 

Manufacturing -0.039*** -0.035*** -0.038*** -0.101*** -0.105*** -0.075*** -0.067*** 
 [0.002] [0.001] [0.002] [0.003] [0.003] [0.003] [0.003] 
Electricity, gas & water supply -0.031*** -0.029*** -0.045*** -0.112*** -0.104*** -0.086*** -0.073*** 
 [0.001] [0.001] [0.001] [0.003] [0.003] [0.003] [0.003] 
Construction 0.011*** -0.011*** -0.015*** 0.012** 0.014** -0.007 -0.015*** 
 [0.004] [0.002] [0.003] [0.006] [0.006] [0.005] [0.004] 
Wholesale & retail trade  -0.027*** -0.023*** -0.024*** -0.054*** -0.053*** -0.033*** -0.024*** 
 [0.002] [0.001] [0.002] [0.004] [0.004] [0.004] [0.004] 
Hotels & restaurants -0.005 -0.005 0.008* 0.029*** 0.016** 0.010 0.014** 
 [0.004] [0.003] [0.004] [0.008] [0.008] [0.007] [0.007] 
Transport, storage & communication -0.027*** -0.027*** -0.028*** -0.060*** -0.050*** -0.032*** -0.034*** 
 [0.001] [0.001] [0.002] [0.004] [0.004] [0.004] [0.003] 
Financial intermediation -0.033*** -0.031*** -0.031*** -0.051*** -0.072*** -0.066*** -0.062*** 
 [0.001] [0.001] [0.002] [0.004] [0.003] [0.003] [0.002] 
Real estate & business activities -0.023*** -0.023*** -0.023*** -0.017*** -0.029*** -0.024*** -0.013*** 
 [0.002] [0.001] [0.002] [0.005] [0.004] [0.004] [0.004] 
Public administration & defense  -0.013*** -0.023*** 0.010** -0.064*** -0.068*** -0.061*** -0.057*** 
 [0.003] [0.001] [0.004] [0.005] [0.004] [0.004] [0.003] 
Education, health & social work -0.023*** -0.020*** -0.005 0.022*** 0.022*** 0.008* 0.003 
 [0.002] [0.003] [0.003] [0.005] [0.005] [0.005] [0.005] 
Community, social & personal  -0.016*** -0.016*** -0.009*** -0.029*** -0.009* -0.003 -0.005 
services [0.002] [0.002] [0.003] [0.005] [0.005] [0.005] [0.005] 
        
Observations 203,349 232,019 300,220 293,076 291,745 288,627 288,184 
Share of unemployed  0.0499 0.0462 0.0637 0.154 0.152 0.126 0.107 
Log likelihood -35,981 -38,888 -64,850 -114,117 -110,145 -96,515 -89,637 

Note: The samples are from the annual waves of the LINDA database, 1985 through 2003. The dependent variable, unemployed, indicates whether public 
unemployment benefits are received. Marginal effects (evaluated at the mean) from the probit regressions for every third year are reported. Standard errors are 
shown in square brackets. * denotes significance at 10%, ** at 5% and *** at 1%. The base group is male, unmarried, 26–30 years of age, born in Sweden, 
works in the agriculture, hunting and forestry industry and is employed by the central government. Indicator variables for A-regions (local labor markets) and 
education are included in all regressions but are not reported here. See Appendix A.2 for descriptions of the explanatory variables.  

 



Table 6: Sample distributions of covariance and correlation estimates between individual unemployment risks and local home prices by 
tenure, sector and industry 

 Cov(p,π) (multiplied by 100)  Corr(p,π) 
Mean StdDev Min Max  Mean StdDev Min Max 

          
All observations -0.084 0.076 -0.686 0.543  -0.50 0.20 -0.91 0.61 
          
By tenure           
Renters -0.116 0.092 -0.686 0.295  -0.55 0.19 -0.91 0.48 
Homeowners -0.068 0.061 -0.620 0.543  -0.47 0.20 -0.91 0.61 
          
By sector          
Central government sector -0.050 0.060 -0.529 0.133  -0.38 0.26 -0.90 0.53 
Local government sector -0.079 0.067 -0.569 0.262  -0.55 0.20 -0.90 0.53 
Private sector -0.092 0.080 -0.686 0.543  -0.49 0.19 -0.91 0.61 
          
By industry          
Agriculture, hunting & forestry -0.051 0.056 -0.355 0.192  -0.22 0.19 -0.67 0.44 
Fishing 0.058 0.125 -0.196 0.543  0.11 0.18 -0.24 0.61 
Mining & quarrying -0.071 0.049 -0.378 0.036  -0.48 0.16 -0.79 0.21 
Manufacturing -0.044 0.037 -0.388 0.189  -0.39 0.17 -0.80 0.55 
Electricity, gas & water supply -0.015 0.015 -0.141 0.027  -0.35 0.17 -0.81 0.28 
Construction -0.151 0.085 -0.641 0.084  -0.55 0.15 -0.89 0.36 
Wholesale & retail trade  -0.082 0.062 -0.470 0.123  -0.51 0.17 -0.88 0.45 
Hotels & restaurants -0.168 0.108 -0.565 0.138  -0.53 0.16 -0.82 0.25 
Transport, storage & communication -0.081 0.061 -0.501 0.078  -0.55 0.18 -0.90 0.34 
Financial intermediation -0.081 0.057 -0.513 0.059  -0.53 0.14 -0.79 0.35 
Real estate & business activities -0.138 0.089 -0.686 0.107  -0.61 0.15 -0.91 0.27 
Public administration & defense  -0.009 0.031 -0.266 0.133  -0.12 0.21 -0.73 0.53 
Education, health & social work -0.089 0.075 -0.637 0.262  -0.55 0.19 -0.90 0.49 
Community, social & personal services -0.123 0.090 -0.532 0.136  -0.56 0.19 -0.85 0.32 

Note: The sample is from the 2003 wave of the LINDA database. N = 147,906. Cov(p,π) and Corr(p,π) are the estimated covariance and correlation 
coefficients between individual unemployment risks and local single-family home prices using data from the 1985–2003 waves of the LINDA database and 
Statistics Sweden. StdDev stands for standard deviation. The reported Cov(p,π) estimates are multiplied by 100. 

 



Table 7: Average correlation estimates between individual unemployment risks and local 
home prices by region and industry 

A-region Industry No. of  
obs. 

Average 
correlation 

 

Panel A: Lowest average correlations 
 

Kristianstad Real estate & business activities 113 -0.7206 
Enköping Real estate & business activities 109 -0.7181 
Enköping Construction 142 -0.7089 
Örebro Real estate & business activities 241 -0.6987 
Norrköping Real estate & business activities 219 -0.6941 
Enköping Transport, storage & communication 77 -0.6880 
Enköping Wholesale & retail trade 150 -0.6822 
Eskilstuna Education, health & social work 606 -0.6821 
Visby Construction 77 -0.6803 
Enköping Community, social & personal services 26 -0.6785 
Stockholm/Södertälje Real estate & business activities 4,178 -0.6761 
Eskilstuna Real estate & business activities 188 -0.6757 
Eskilstuna Community, social & personal services 48 -0.6747 
Örnsköldsvik Mining & quarrying 23 -0.6726 
Visby Education, health & social work 392 -0.6723 

 

Panel B: Highest average correlations 
 

Härnösand/Kramfors Public administration & defense  25 0.1387 
Sundsvall Public administration & defense  55 0.1149 
Karlskrona Public administration & defense  146 0.1136 
Köping Public administration & defense  27 0.1106 
Kiruna/Gällivare Public administration & defense  21 0.1082 
Karlshamn Public administration & defense  31 0.0922 
Göteborg Fishing 25 0.0905 
Gävle/Sandviken Public administration & defense  49 0.0766 
Skövde Public administration & defense  85 0.0623 
Nyköping Public administration & defense  40 0.0577 
Karlstad Public administration & defense  85 0.0530 
Örebro Public administration & defense  91 0.0470 
Halmstad Public administration & defense  102 0.0423 
Kalmar/Nybro Public administration & defense  45 0.0405 
Eksjö/Nässjö/Vetlanda Public administration & defense  55 0.0091 

Note: A-region is a local labor market. Groups containing fewer than 20 individuals are not included. 
 



Table 8: Pearson correlation coefficients of various unemployment risk measures 
between spouses 

 Same sector Different sectors 
Unemployment   
Same industry 0.168*** 0.136*** 
Different industries 0.073*** 0.074*** 
   
Unemployment risk in 2003   
Same industry 0.587*** 0.426*** 
Different industries 0.321*** 0.373*** 
   
Cov(p,π)   
Same industry 0.723*** 0.517*** 
Different industries 0.377*** 0.424*** 

Note: The sample of married couples is from the 2003 wave of the LINDA database including 
married couples in which one or both of the spouses receive unemployment benefits. N = 62,221. 
*** denotes significance at 1%. Unemployment refers to actual payments of unemployment 
insurance benefits and Cov(p,π) is the estimated covariance between individual unemployment risks 
and local home prices using data from the 1985–2003 waves of the LINDA database and Statistics 
Sweden. Sectors and industries are described in Appendix A.2. 

 



Table 9: Homeownership probabilities 

Probability of homeownership (single-family home) 
Income quartile 

 All 1 2 3 4 
      

Panel A: Average municipality single-family home value below SEK 856,220 

      
Cov(p,π) > median  0.83 0.54 0.85 0.92 0.94 
Cov(p,π) < median 0.72 0.43 0.79 0.89 0.92 

      

Panel B: Average municipality single-family home value SEK 856,220–1,228,677 
      

Cov(p,π) > median  0.79 0.44 0.77 0.88 0.92 
Cov(p,π) < median 0.63 0.31 0.66 0.84 0.88 

      

Panel C: Average municipality single-family home value SEK 1,228,677–1,991,269 

      
Cov(p,π) > median  0.76 0.35 0.68 0.84 0.90 
Cov(p,π) < median 0.56 0.23 0.55 0.76 0.85 

      

Panel D: Average municipality single-family home value above SEK 1,991,269 
      

Cov(p,π) > median  0.67 0.27 0.52 0.69 0.83 
Cov(p,π) < median 0.40 0.12 0.34 0.58 0.77 

      
Note: This table shows homeownership probabilities sorted by the average value of single-family 
homes in the municipality of residence, income quartiles and the covariance between individual 
unemployment risks and local home prices. 97,936 out of 147,906 households in the sample are 
homeowners. Cov(p,π) is the estimated covariance between individual unemployment risks and local 
single-family home prices of the individual with the highest reported income in the household. The 
median value of Cov(p,π) in the sample is -6.35e-04. Household disposable income in the first 
quartile is below SEK 246,470, in the second quartile between SEK 246,470 and 349,445 and in the 
fourth quartile above SEK 438,525.  

 



Table 10: Empirical results of regressions on homeownership and on the value of household investments in single-family homes 

 (1) (2) (3) (4) (5) (6) (7) (8) 
Dependent variable: Homeowner Home value Home value Home value 
Sample: Full sample Full sample Homeowners Full sample Homeowners 
Regression model: Probit Probit OLS OLS OLS OLS Tobit Heckman 
yCov(p,π) -0.35       9.15***       298***       331***       146***       184***       373***       145*** 

[1.36] [1.57] [35] [23] [34] [25] [25] [32] 
Z × income controls? No Yes No Yes No Yes Yes Yes/No 
Adj. R2 /Log likelihood -65,076 -64,589 0.427 0.433 0.575 0.579 -1.53e+06 -1.51e+06 
Number of observations 147,906 147,906 147,906 147,906 97,936 97,936 147,906 147,906/97,936 

Note: Homeowner indicates ownership of a single-family home and home value is the market value of household investments in single-family homes. Robust 
(in specifications (3) to (6) bootstrap) standard errors are shown in square brackets. * denotes significance at 10%, ** at 5% and *** at 1%. Marginal effects 
evaluated at the mean are reported in specifications (1), (2) and (7). Reported coefficient estimates are multiplied by 10e5 in specifications (1) and (2). The 
Heckman two-step selection model in specification (8) is estimated using full maximum likelihood, and lambda is -53,980 with a standard error of 11,805. 
Cov(p,π) is the estimated covariance between individual unemployment risks and local single-family home prices and y is household disposable income. The Z 
vector of demographic controls includes family size and indicator variables for age group, country of birth, education, gender, marital status, sector and 
industry. All regressions include the Z vector of demographic controls, indicator variables for the municipality of residence, moves and civil status changes 
within the last five years and interaction variables between income squared and the municipality of residence and between income and the following variables: 
municipality of residence, unemployment risk in 2003, average unemployment risk (1985-2003) and unemployment risk variance. The explanatory variables 
are described in Appendix A.2. All amounts are in Swedish kronor (SEK).  

 



Table 11: Empirical results of regressions on married couples’ homeownership and investments in single-family homes 

 (1) (2) (3) (4) (5) (6) 
Dependent variable: Homeowner Homeowner Homeowner Home value Home value Home value 

yCov(p,π)  Spouse 1 7.26*** 7.36*** 7.38*** 254*** 256** 254*** 
 [2.790] [2.793] [2.794] [70] [100] [87] 
yCov(p,π)  Spouse 2 5.52 5.53 5.53 0 10 13 
 [3.893] [3.896] [3.896] [92] [100] [88] 
Same industry  -0.01** -0.01  66,727*** -2,098 
  [0.004] [0.007]  [8,411] [17,757] 
Same sector   -0.00   -47,358*** 
   [0.004]   [5,885] 
Same industry &    0.00   109,701*** 
same sector   [0.008]   [17,398] 
       
Z × income controls? Yes Yes Yes No No No 
Adj. R2 /Log likelihood -17,536 -17,533 -17,532 0.597 0.597 0.597 
Number of obs. 52,665 52,665 52,665 45,205 45,205 45,205 

Note: Married couples only. Homeowner indicates ownership of a single-family home and home value is the market value of household investments in 
single-family homes. Robust (in specifications (4) to (6) bootstrap) standard errors are shown in square brackets. * denotes significance at 10%, ** at 5% 
and *** at 1%. Marginal effects (multiplied by 10e5) evaluated at the mean are reported in specifications (1) to (3). In specifications (1) to (3) 263 
observations are dropped since homeownership is perfectly predicted. Cov(p,π) is the estimated covariance between individual unemployment risks and 
local single-family home prices, y is disposable income, spouse 1 is the spouse with the highest reported disposable income, and same industry (sector) is a 
variable that indicates whether both spouses work in the same industry (sector). The Z vector of demographic controls includes family size and indicator 
variables for age group, country of birth, education, gender, marital status, sector and industry. All regressions include spouse 2’s income as a percentage of 
spouse 1’s income and, for each spouse, the Z vector of demographic controls, indicator variables for the municipality of residence, civil status and 
residence changes within the last five years and interaction variables between individual income and the following variables: unemployment risk in 2003, 
average unemployment risk (1985–2003) and unemployment risk variance. In specifications (4) to (6) interaction variables between municipality of 
residence and income and income squared are included. The explanatory variables are described in Appendix A.2. All amounts are in Swedish kronor 
(SEK). 

 



Table 12: Average household investments in single-family homes 

 Home value  Home value 
All households  Homeowners only 

Mean Median  Mean Median 
 

Panel A: Average municipality single-family home value below SEK 856,220 
      

Cov(p,π) > median  527 519  636 587 
Cov(p,π) < median 450 454  623 581 
      

Panel B: Average municipality single-family home value SEK 856,220–1,228,677 
      

Cov(p,π) > median  843 860  1,068 990 
Cov(p,π) < median 624 641  994 938 
      

Panel C: Average municipality single-family home value SEK 1,228,677–1,991,269 
      

Cov(p,π) > median  1,254 1,284  1,647 1,509 
Cov(p,π) < median 822 711  1,476 1,366 
      

Panel D: Average municipality single-family home value above SEK 1,991,269 
      

Cov(p,π) > median  1,718 1,712  2,573 2,283 
Cov(p,π) < median 920 0  2,287 2,043 
      

Note: This table shows average household investments in single-family homes sorted by the average 
value of single-family homes in the municipality of residence and the covariance between individual 
unemployment risks and local home prices. N = 147,906 (all households) and 97,936 (homeowners). 
Home value is the market value of a household’s investment in a single-family home and is reported 
in SEK thousand. Cov(p,π) is the estimated covariance between individual unemployment risks and 
local single-family home prices of the individual with the highest reported income in the household. 
The median value of Cov(p,π) in the sample is -6.35e-04. 

 



Table 13: Share of renters and average value of household covariance between 
unemployment risks and local home prices among same- and different industry couples 

 Share renters  Average value of Cov(p,π) 
Same- 

industry 
couples 

Different-
industry couples  Same-industry 

couples 
Different-

industry couples 
 

Panel A: All married couples 
      

All sectors  0.16 0.14  -250 -268 
      
Central government  0.18 0.13  -131 -150 
Local government 0.15 0.15  -193 -186 
Private sector 0.16 0.16  -299 -353 
      

Panel B: Excluding married couples in the top income quartile 
      

Central government  0.20 0.14  -133 -146 
Local government 0.17 0.16  -195 -183 
Private sector 0.18 0.18  -237 -312 
- Low-mean-and-

high-variance 
industries 

0.21 0.21  -439 -529 

- All other industries 0.17 0.17  -196 -237 
      

Note: Married couples only. N = 52,928. Renter indicates no ownership of a single-family home. 
Cov(p,π) is the estimated household covariance between unemployment risks and local single-family 
home prices. Sectors and industries are described in Appendix A.2. A specific industry m is referred 
to as a low-mean-and-high-variance industry if the average value of Covm(p,π) is below the average 
value of Cov(p,π) for all industries and Var(Covm(p,π)) is larger than the variance of Cov(p,π) for all 
industries. The following industries fulfill these two conditions (see Table 6): construction, hotels 
and restaurants, real estate, renting and business activities and community, social and personal 
service activities. 

 



Table 14: Empirical results of regressions on married couples’ homeownership and 
investments in single-family homes  

 (1) (2) 
Dependent variable: Homeowner Home value 
yCov(p,π)  Spouse 1 7.30*** 255*** 
 [2.793] [77] 
yCov(p,π)  Spouse 2 5.61 14 
 [3.897] [76] 
Same sector   

- Central government 0.02 -6,299 
 [0.015] [39,592] 

- Local government -0.01 -36,457 
 [0.015] [28,037] 

- Private sector -0.01 -14,449 
 [0.008] [16,371] 
Same sector & industry   

- Central government -0.04* 25,780 
 [0.024] [49,982] 

- Local government 0.01 41,906 
 [0.012] [29,693] 

- Private sector -0.01 127,852*** 
 [0.005] [15,245] 
Z × income controls? Yes No 
Adj. R2 /Log likelihood -17,530 0.598 
Number of obs. 52,665 45,205  

Note: Married couples only. Homeowner indicates ownership of a single-family home and home 
value is the market value of household investments in single-family homes. Robust standard errors 
in specification (1) and bootstrap standard errors in specification (2) are shown in square brackets. * 
denotes significance at 10%, ** at 5% and *** at 1%. Marginal effects (multiplied by 10e5) 
evaluated at the mean are reported in specification (1). In specification (1) 263 observations are 
dropped since homeownership is perfectly predicted. Cov(p,π) is the estimated covariance between 
individual unemployment risks and local single-family home prices, y is disposable income, spouse 
1 is the spouse with the highest reported disposable income, and same industry (sector) is a variable 
that indicates whether both spouses work in the same industry (sector). All regressions include 
spouse 2’s income as a percentage of spouse 1’s income and, for each spouse, the Z vector of 
demographic controls (see Table 11), indicator variables for the municipality of residence, civil 
status and residence changes within the last five years and interaction variables between individual 
income and the following variables: unemployment risk in 2003, average unemployment risk (1985–
2003) and unemployment risk variance. In specification (2) interaction variables between 
municipality of residence and income and income squared are included. The explanatory variables 
are described in Appendix A.2. All amounts are in Swedish kronor (SEK).  

 



Table 15: The impact of investment horizon, education etc. on homeownership and investments in single-family homes   

 (1) (2) (3) (4) (5) (6) (7) (8) 
Dependent variable: Home value Home value Home value Homeowner Home value 

Sample: Full sample Homeowners 
Single households 

Full sample Married 
couples Short horizon High income 

Regression model: OLS OLS OLS OLS OLS OLS Probit OLS 

X variable: 
X = 

Investment  
horizon 

X = 1 if 
move ≤ 5yrs, 
0 otherwise 

X = 1 if debt 
<SEK144,000, 

0 otherwise 

X = 1 if 
Stockholm, 
0 otherwise 

X =  
(1 – α) 

X = 1 if low 
education, 

0 otherwise 

X = 1 if 
Stockholm, 
0 otherwise 

X = 1 if 
move ≤ 5yrs, 
0 otherwise 

yCov(p,π)       368***       303***       156***       115*** -235 513*       8.92***     199** 
[60] [36] [34] [27] [174] [295] [1.93] [78] 

yCov(p,π) × X      -10.5**     174** 50 203     1,083** -329 -2.54     463** 
[4.4] [70] [111] [128] [550] [330] [5.44] [227] 

Z × income controls? No No No No No No Yes No 
Adj. R2 /Log likelihood 0.45 0.43 0.58 0.58 0.20 0.18 -64,326 0.60 
Number of observations 147,906 147,906 97,936 97,936 21,084 5,863 147,906 45,205 

Note: Homeowner indicates ownership of a single-family home and home value is the market value of household investments in single-family homes. 
Robust standard errors are shown in square brackets. * denotes significance at 10%, ** at 5% and *** at 1%. Marginal effects (multiplied by 10e5) 
evaluated at the mean are reported in specification (7). Individuals above the 90th investment horizon percentile (13.9 years) in specification (5) and 
individuals below the 75th income percentile (SEK 214,549) in specification (6) are excluded from the sample. Cov(p,π) is the estimated covariance 
between individual unemployment risks and local single-family home prices, y is household disposable income, and (1 – α)  is the share of income not 
covered by unemployment insurance benefits in case of unemployment. For a description of included control variables, see Tables 10 and 11. In addition, 
all regressions include interaction variables between the X variable and all right-hand side variables. Cov(p,π) and y are reported for the spouse with the 
highest reported income of the household in specification (8). All amounts are in Swedish kronor (SEK). 

 

 



Figure 1: Population distributions of household-specific covariance estimates between 
unemployment risks and local home prices for same- and different-industry married 

couples 

 
Note:  Cov(p,π)h is the household-specific covariance between individual unemployment risks of 
the two spouses and local home prices. If Cov(p,π)h < Cov*(p,π)h the household is better off 
renting, and if Cov(p,π)h > Cov*(p,π)h the household is better off owning its home. 

 



Figure 2: Sample distributions of covariance estimates between individual unemployment 
risks and local home prices at the industry level 

 

 
Note: The public administration and defense industry (upper) and the real estate, renting and 
business activities industry (lower).  
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