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which the variable to be explained is the transition from renting to the position of
ownership.
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Comparative analysis of different housing tenure models

Introduction

An individual’s housing tenure choice is closely bound to other important life-cycle decisions of the
person concerned. Furthermore, the percentage of home owners in a country has consequences for
several economic and social aspects of that country. Let us consider some examples to illustrate this
statement. First, the combination of a culture of home ownership, a small rental market and high
housing prices leads to a delay in young people leaving home in Spanish society. In addition, this
phenomenon can affect a society’s patterns of marital status and birth rate. In this respect, Haurin et
al (2002), for example, holds that ownership is associated with several positive socioeconomic
impacts. In this sense, and also for homeownership, DiPasquale and Glaeser (1999) show greater
social commitment and more care about their living environment and Green and White, (1997), show
a positive impact on the education of children. Dietz and Haurin (2003) review the literature on the
social effects of home ownership. Lastly, ownership entails higher mobility costs and therefore less
scope for geographical mobility (Shelton, 1968; Oswald, 1997 and Ortalo-Magné and Rady, 2002).
As a result, a country with a higher percentage of home ownership runs a higher risk of structural
unemployment and hence lower potential growth and financially weaker households in the face of
interest rate rises.

In view of the above, it is of interest to know the tenure choice of individuals and its determinants.
The models used in the economics literature are diverse, and range from the classical binary choice
models to duration models. The purpose of the present paper is to estimate, using the same data for
the same country, Spain, the different models that have been used in the housing economics literature
to describe individuals’ housing tenure choice. Thus, the paper serves firstly as a review of several
different models of housing tenure choice. Furthermore, the comparative study of the results of the
estimates of these models will illustrate the differences in results that occur depending on the
specification used. As far as we know, this is the first time this type of exercise has been done in the
economics literature.

The paper is structured as follows. In section 1 we present a detailed analysis of the economics

literature on housing tenure choice and its evolution, with special attention to the issue of



econometrics. We then go on to present the empirical model and the data on which the comparative
study will be based. In section 3 we will present the results of the different estimates, and lastly we
will conduct a comparative study of the results of the various models and finish with some final

conclusions.

1. Alternative approaches to modelling tenure

The first tenure models follow the line initiated by King (1980), who uses an empirical model to
model housing tenure and the demand for housing services jointly, as they have their origin in the
same ranking of preferences. Henderson and Ioannides (1985) constitutes a first attempt to provide
these types of models with a rather more sophisticated theoretical foundation. The intertemporal
dimension, to be taken into account in any life-cycle decision, is incorporated in Zorn (1988),
Goodman (1995), Ioannides and Kan (1996). These papers complete Henderson and Ioannides’
(1985) dynamic programming problem and enable us to obtain the tenure choice made by each
individual in each period, and not only in a particular period, always within a model that aims to

account for the housing services demand made by the consumer.
Econometric problem

Turning our attention to the econometric problem, chronologically one of the first studies to address
these types of models is King (1980),. King (1980) is based on a vector of housing services

consumption according to the tenure status, V , that allows J types of tenure:

V=X, X,V ,) (1)
where x; is the amount of housing services consumed in status j, and y; takes the value 0 or 1

J
depending on the tenure choice, with z y; = 1. The probability of observing household i with
jAl

tenure status j is denoted by p;; and the density function of the housing services demand conditioned

to the tenure choice by f;(). The log-likelihood function for any random sample is given by:
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In order to perform the estimation we need the choice of tenure and service consumption y;, xj and a
theory about the determinants of p;; and f;;(). These types of tenure models, including those presented
in Henderson and Ioannides (1985), Goodman (1988), Bourassa (1995), are estimated using discrete
choice models. Thus, by using all the individuals in a cross-sectional sample, they are capturing
consumption behaviours on the basis of past (unobservable) prices, costs and incomes. That is to say,
the individuals are being observed at a distance from the time at which the decision concerned was
made.

Thus, the econometric estimates of these tenure models, henceforth referred to as classical tenure
models, can be considered biased (Painter, 2000): instead of capturing the influence of the
explanatory variables on the tenure choice they actually describe the profile of the owner or tenant. In
this respect, these models, which are a good choice if the aim is to describe tenure status of the
population as a whole, may largely reflect the lagged effects of past choices. This is the biased
source, since in cross-sectional data, current data is not likely to reflect past choices among
homeowners. This is especially so if no control is introduced to account for the previous tenure status.
Previous tenure has an obvious impact on mobility and current tenure. Therefore, previous tenure
status is a good indicator of preferences with regard to tenure, and also financing and other aspects.
Individuals are more likely to be owners in the current period if they were in the previous period,
among other reasons because it shows their preference for ownership, because of the high adjustment
costs for home owners, and because, ceferis paribus, they are more likely to obtain funding. Kan
(2000) highlights these aspects in his multi-equation model of tenure and mobility. Thus, if we have
longitudinal data for a set of households, we can model housing tenure using a first-order Markov

chain'.

A first-order Markov chain is characterized completely if we specify the probability of transition

defined by the probability of individual i being in state & at time ¢ if he or she was in state j at time ¢-/

! Higher-order autoregressive schemes not only have a considerable computational cost in short
longitudinal series such as the existing housing data but furthermore are not justified by the

mainstream economics literature.



(P/’k (1)).> Using panel data and following Jiménez et al (1996) for an explanatory model of the

decision to strike, the model to estimate with the presence of the lagged endogenous variable for the

latent criterion (y*) of tenure choice (y) is as follows:

Vi =Wy Tax, +fi tE, 3)

v, =1 (y;, 20) )

where x is the vector of determinants influencing the latent criterion, £ is the error term, @ and [ are
the parameter vectors and f; is an individual effect. If the dynamics and the individual effects are
relevant factors in explaining tenure choice, the estimators obtained in a logit model are inconsistent,
due to the problem of correlation between the lagged endogenous variable and the unobservable
individual effect. In this model, the lagged endogenous variable cannot simply be considered a
regressor (Maddala, 1987). Under these premises, the simplest alternative to apply to panel data
(other less optimal alternatives for this case include the logit model with specific unobservable effects
and the probit random effects model) is the linear probability model. Although this alternative has
some well-known shortcomings, it allows us to introduce the lagged endogenous variable as an
explanatory factor and use instrumental variable methods to obtain consistent estimators (Arellano

and Honoré¢, 2001). Additionally, we can control the specific effects, taking first differences in (3):

Ay, =y, +alx, +Ag, @)

The parameters of (5) can be estimated using the generalized method of moments (GMM, Arellano
and Bond, 1991). This procedure controls for the fact that Aé‘” is heteroskedastic and serially
correlated. Furthermore, empirical analysis allows us to test the importance of the specific effects
(Sargan statistic difference test, Arellano, 1993). This test is very useful when the vector of

explanatory variables includes the lagged endogenous variable. By construction, this variable is

correlated with the individual effects, and so in principle the levels model does not yield consistent

? See Amemiya (1985) for a description of these models.



estimators. However, under the null hypothesis that these effects are irrelevant, both models yield
consistent estimators. Therefore, the Sargan statistic is tested under the null hypothesis that both

estimates are consistent and the alternative that only those obtained in the first-differences model are.
The difference between the two statistics is distributed as a Y’ rz , where r is the number of additional

orthogonality restrictions of the levels model in relation to the first differences model.

Nevertheless, whether or not we control for the previous tenure status, we are still observing
individuals at a distance from the time of the decision we are interested in. In contrast, the market is
observed at the right moment for individuals who have just moved house. Henderson and Ioannides
(1985), who work from King’s joint modelling of tenure and consumption, distinguish two types of
specifications. The first of these is similar to King’s, but uses a sample of recent movers (households
who have recently moved house) rather than a sample of all the households in the survey. Therefore,
the study focuses solely on the tenure decision of those individuals who are behaving in response to
current income, transition costs and prices.

The problem now is one of sample selection bias, as in this case the tenure choice is only observed if
the household moves. This is addressed by Painter (2000), Haurin et al (2002), Painter et al (2004)
and Painter and Gabriel (2006). Painter (2000) works from a latent variable y* that is regressed on a

vector of demographic and economic variables.

y*=BX, t e, (6)
However, we only observe the binary output, y=1 if y*>0 and y=0 otherwise. Furthermore, we only

observe y if the individual has moved, i.e., m=1, where m* comes from the ratio below:

m*= e, 40, ™)
where m=1 if m*>0 and 0 otherwise, and z; are demographic and economic variables that do not

necessarily coincide with X, . It is assumed that &;and &,, are distributed jointly with correlation

coefficient 0. All the above allows a maximum likelihood estimate of:

vi=l
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where S is the set of recent movers and subscripts 1 and 2 denote the cumulative and bivariate normal
distribution function respectively.

Goodman (2003), which monitors a panel of households that stay in their home, was the first attempt
to study empirically tenure choice as a life-cycle dicison, at least as regards its date of formulation,
albeit not that of publication. The estimation method is considered an econometric approach to the
multi-period model derived by the same author, Goodman (1995), which shows the equilibrium
conditions. Period by period, individuals compare the cost of staying in their home (in terms of the
utility they lose in relation to the home they want) with the costs of moving. Analogously, the costs of
being a home owner are compared with those of renting. The final objective is to obtain the impact on
the elasticities of both those who stay in their home during the period concerned (stayers) and those
who do not (movers). The literature until then had only obtained partial elasticities, of either stayers
(classical models) or movers (recent-movers models). Goodman (2003) provides a theoretical and
empirical framework to study this phenomenon by estimating sequential bivariate probit models.
However, the empirical model presented in Goodman (2003) only captures the tenure decision at the
moment it is made for those individuals who move, i.e., those who leave the sample (movers). The
stayers made their tenure choice in some previous period. So, in order to model an individual’s tenure
status at each time ¢, or to be more exact, the probability of the individual retaining a particular tenure
status in which he or she has been for ¢ periods, the most suitable method is to use discrete time
survival or duration models. In these types of models, time is measured in discrete intervals. That is
to say, the state of an individual i is observed from year =1 to year t=T,. For the case that concerns
us here, we observe whether the individual owns or rents his or her home from year =/ to year t=T;.
In T}, unless we have ceased to observe the individual at some stage, the event is complete and we
have obtained a sequence of states for that period. The time of survival in a particular state

(ownership or tenancy) 7; is a discrete random variable. The hazard function that comprises the

probability of leaving a state in period ¢ conditioned by having been in that state ( h” ) for ¢ periods is:

h, =Pu(T, =¢t|T, 2¢) (€))

The likelihood function for the entire sample, once a new binary variable y;~1 is defined if individual
i reaches the situation of success (completes the event) in year ¢ and y,~=0 otherwise, can be written

as:



logL ="y, log(h, /1-h,)+ Y 3 log(1 - h,)

i=l j=1 i=1 j=1
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=l j=1

(10)

The above expression has exactly the same form as the standard likelihood function for a binary
choice model in which y;, is the dependent variable and the data have been reorganized; specifically,
from having one data per individual to having one data per year in which the individual can make a
transition (Jenkins, 1995). The principal duration models estimated for housing are: Henderson and
Ioannides (1989), Di Savio and Ermisch (1997) and Ahn (2001), Smits and Mulder (2008).

Lastly, in view of the little weight given to transitions in a person-period sample, Zorn (1988)
suggests using a choice-based sampling technique (based on the endogenous variable), thus giving
them a greater presence in the sample. According to Coslett (1978), if we use a logit model, due to its
functional form, non-random smapling only influence the constant term, which furthermore is

straightforward to estimate consistently.

2. Empirical specifications for each model

In the present paper we will make estimates of six procedures used in the literature to analyse the
tenure decision made by individuals. Specifically, the list of models to be estimated is: the classical
tenure model (classical model), which follows from (2) and describes the probability of an individual
being a home owner at a given time depending on his or her sociodemographic characteristics; the
model that controls for previous tenure, based on a first-order Markov chain with individual effects,
the specification for which comes from (5) (Markov model); the model estimated only for those
individuals who are in equilibrium, i.e., who have recently moved and have therefore made their
tenure choice, which follows from (8) (recent-movers model); the sequential bivariate probit model,
which estimates tenure choice and mover-stayer status jointly (sequential model); the duration model,
which follows from (10) and reflects the decision to make a transition from one tenure status to

another at a particular moment in time, conditioned to not having been made before (duration model);



and lastly, the transition model, which uses a sampling based on tenure choice, giving it greater
weight in the sample (choice-based model).

The data used are taken from the European Community Household Panel (ECHP), in particular,
waves from 1994 to 1999. ECPH is a standardized survey that is carried out in the European Union.
The database contains information on housing and socioeconomic characteristics of the household
and its members. A general overview of the ECHP is given in Peracchi (2002).

Focusing on the types of models that we wish to analyse below, the Household Panel presents no
problem at all for preparing a classical tenure model, a Markov model, a recent-movers model or a
sequential model. However, six periods would appear to be insufficient to prepare a duration model.
Yet one of the components of the ECHP is key for obtaining retrospective information: “year since
which respondent has lived in present home”. This question enables us to extend the duration model.
In this way, by simply introducing the inevitable assumption that during the “extra-sample” time in
which the respondent has lived in the building he or she has not changed tenure status, we can obtain
the time the individual has remained in a given state (home ownership or tenancy) until the time of
transition, if applicable. By analogy, once the duration model is extended, the estimation of a choice-
based model will be fully feasible.

A general sample was compiled with Spanish households that stayed in the panel for more than one
period, some households being removed from the sample if information was missing for some of the
more important variables..

The sample consists of 6778 households, almost 82% (87% if we only consider ownership and
tenancy status) of which were home owners. Furthermore, 40.36% made at least one move over the
five periods observed, regardless of whether they retained the same tenure status or made a transition,
and they were observed on average for 3.64 periods. Lastly, the transition which we will study, the
transition from tenancy to home ownership, was made by 5.85% of the households during the period.
Given different objectives and definition of dependent variables, we categorised the six models into
two groups: models in which the dependent variable is the decision between home ownership and
renting (classical, Markov, recent-movers and sequential) and models in which the dependent
variable is the transition made by the individual at a given moment from renting to home ownership
(duration and choice-based models). Below we define the variables that form part of the various

models.



The definition of the dependent variable for the main equation of all the models in which the
dependent variable is the decision between home ownership and renting is as follows:

Tenure status: A variable that takes the value 1 if the individual is the owner and 0 otherwise. In the
case of the classical model the tenure status is taken as that observed at the time of the cross section,
1995, whereas in the case of the recent-movers model the tenure status is taken as that observed after
the move.

Mover: For the slection equation of the recent-movers model. This takes the value 1 if the individual
has made some move or change of residence during the period of up to five years in which he or she
has been in the sample, and 0 otherwise. These moves may or may not give rise to changes in tenure
status.

Stayer: For the second equation of the sequential model. Takes the value 1 if the individual stays in
the same home in the period following that in which the tenure status is observed, and 0 otherwise.
Transition: A variable that takes the value 1 for those individuals who make the transition from
tenancy to home ownership, and only at the time this transition occurs. It takes the value 0 in all other
cases.

In turn, the explanatory variables included in the various models estimated are as follows:

Tenure status in previous period: This is the autoregressive component that gives rise to the first-
order Markov chain.

Income: Following Goodman (1988), we estimate the permanent income and transitory income of
the household on the basis of the current monetary income of the head of household. We use this
approach because including actual income as a determinant of the tenure choice causes endogeneity.
Moreover, according to the permanent income hypothesis, decisions on durable goods consumption
are likely to be a function of permanent income instead of current income. Thus, assuming home
ownership as a long-term decision, home ownership is correlated with life cycle characteristics such
as permanent income. In accordance with Goodman’s approach, permanent income is the predicted
value of a regression of household income on a set of demographic and human capital characteristics.
Transitory income is calculated as the residual of observed household income and predicted income.
The variable is expressed in thousands of Euros

Gender: Dichotomous variable that takes the value 1 if the main earner is a man and 0 if the main

earner is a woman.



Age: Age in years of the main earner. Quadratic profiles are usually specified.

Household size: Number of people who consume in the household. Following Kan (2000), in order
to capture whether a transition in ¢ occurs in response to a recent change in some characteristic of the
household, we also specify this variable as the change in the number of members (if it is positive)
undergone by the household in the five years previous to the transition. This definition will be used in
the duration and choice-based models.

Marital status: Five dummy variables are defined for the five states established in the ECHP for the
main earner: married, separated, divorced, widowed or single. Similarly to the above case, this is
specified as a dichotomous variable taking the value 1 if the individual has changed marital status in
the last five years and 0 otherwise.

Employment status: Specified in the form of five dummy variables corresponding to the five
categories of this variable in the survey. These are, in order: working 15 hours or more per week,
working less than 15 hours per week, unemployed, long-term unemployed, and out of the labour
force. Along similar lines to the previous cases, again this variable is defined as a dummy variable
with the value 1 if the individual changed from being in one of the last three of the above categories
to being in one of the first two during the period prior to the transition, and 0 otherwise.

Education: Highest level of education completed by the individual. It is presented with a single
specification in three dummy variables defined through the three categories of educational level
considered in the panel: university or equivalent, secondary education, and primary education or
lower.

Relative price: This is the difference in euros between yearly payments for ownership (in terms of
mortgage amortization) and tenancy in the period prior to the transition or move. Note that for each
individual we only observe one of these two prices: amortization for home owners and rent for
tenants, both flow variables. As a result, in order to estimate the other price we use Heckman’s two-
step procedure. The first step consists in estimating a selection equation in which the dependent
variable (tenure status) depends on a set of socioeconomic characteristics of the individual. In the
second step, once selection is accounted for, and therefore only for home owners in order to obtain
the rent and only for tenants in order to obtain the amortization, we regress the price on a set of
characteristics of the home that are present in the ECHP. These characteristics are: number of

bedrooms, type of dwelling, age, presence of a series of features such as a terrace, bathroom or



heating, and the household’s perception of a series of aspects of the area, such as crime, noise or
pollution, measured in dummy variables. We also control for the type of landlord. This second
equation is therefore a conventional hedonic regression (results can be obtained by author’s request).
Duration: For those households that made a transition, this variable takes the value given by the
difference, in terms of numbers of years, between the moment in time at which the observation
registered the transition of observed tenure and the moment at which the individual began to live in
the rented home. However, for those households that were not observed to have made any transition,
the variable duration takes the value of the difference, again in terms of number of years, between the
moment at which the individual began to live in the home and the moment at which the individual
was observed for the last time. This variable in itself constitutes an approximation of the transaction
costs, among other aspects. It is assumed that the longer a household has been living in a home, the
more expensive it is to leave it.

Number of bedrooms: This variable is intended as an approximation of the transaction costs (Zorn,
1988). The number of bedrooms in the previous home is intended as an approximation of its size.

The descriptive statistics of all these variables are presented in Table 1. The mean and the standard
deviation of each variable are differentiated for the individual and for person-period data.

[TABLE 1]

3. Results

We will now go on to compare the various models estimated.. In terms of their objectives and the
definition of the dependent variable, the classical, Markov chain and recent-movers models and
Goodman’s bivariate probit approach are all models that deal with the issue of being a home owner in
relation to renting. Therefore, they explain the characteristics that describe the home owner. In
contrast, both the duration model and the choice-based model focus on the transition made by the
individual at a given moment from renting to home ownership. Therefore, these models explain the
reasons for this change. We understand that the latter case is more interesting, especially because the
literature on tenure always states that its objective is to study the decision between home ownership
and renting, and it is in the latter models that this decision is captured most clearly at the moment of
transition. As we pointed out previously, we will make homogeneous comparisons, i.e., comparisons

between the models within each of these main groups. In particular, we will make an intuitive



comparison of the estimates on the basis of the significance of their coefficients and then a more
robust comparison in terms of predictive ability and marginal effects. Only at the end will we offer an
intuitive vision of the perceived differences between the two main groups.
Table 2 presents a summary of the significances of the variables in each model. They are reported as
“S” if the variable is significant, “I” if the variable is not significant, and “-” if the variable is not
included in the model.
In terms of the significance of the coefficients (Table 2), permanent income, age, marital status and
primary education in relation to university education are significant in all the models in which the
dependent variable is home ownership. Relative price is not significant in the main equation of the
recent-movers model (but it is in the selection equation). The explanation for this would appear to be
that the price of ownership with respect to tenancy only affects tenure choice indirectly, through
mobility. Employment status only appears as significant in the recent-movers model, whereas
household size only appears as significant in the classical model and the recent-movers model. The
effect of the variable previous tenure status appears as significant in the model that incorporates it.
To sum up, the significance pattern seems to be marked by the sequential model based on Goodman’s
approach.
Regarding the significance of the second group of models, in which the dependent variable is the
transition from the status of tenancy to that of home ownership, practically the same variables appear
as significant in the duration model and the choice-based model. These variables are: income, age,
marital status, household size, relative price, duration and number of bedrooms.

[TABLE 2]
Going on to consider the predictive ability of the models whose dependent variable is tenure status, it
should be noted that the percentage of home owners is the same in all cases, as we use the same
sample. We observe in Table 3a that, for a threshold of 0.5 (i.e., assigning a value of 1 when the
prediction is greater than 0.5 and 0 otherwise), the classical model, the recent-movers model and the
sequential model were accurate between 80% and 88% of the time. However, they show a percentage
of correct predictions of less than 15% (4% for the recent-movers model and 5% for the classical
model) in the case of individuals whose tenure choice is to rent. On the other hand, the Markov model

shows the highest total percentage of correct predictions (96%), with a considerable increase in the



accuracy for renting (77%). Lastly, the percentage of correct predictions for home owners is high in
all the models, albeit slightly higher in the Markov model.
As regards those models in which the dependent variable is the transition from tenancy to home
ownership in a particular period, the aim will be to predict the probability of the individual making
this transition in one of the periods observed. Thus, with a threshold of 0.05, as observed in Table 3b,
the predictive ability of the duration model is lower (61.5%) than that of the choice-based model
(68.3%). However, the duration model predicts both groups reasonably well. It provides an accurate
prediction in 62.5% of cases in which the households make no transition and in 55.5% of cases in
which the households do make the transition. For its part, the choice-based model is accurate in
68.5% of cases in which the households make no transition and in 65.1% of households that do make
the transition.

[TABLE 3a] [TABLE 3b]
Therefore, in terms of predictive ability, we conclude that among the models in which the dependent
variable is tenure status, the Markov model stands out for its predictive ability. However, when the
objective is to predict whether the household will make a transition from the status of tenancy to that
of home ownership at a particular moment in time, which would appear to be more complicated from
an intuitive point of view, both models show reasonably high success rates. In this they rank only
slightly lower than the Markov model, and furthermore strike an even balance between households
that do not decide to make a transition and those that do.
Lastly, we will make a comparison of the results of the models as a function of their marginal effects.
First of all, we have to clarify that our paper considers objectives and predictive capacity as the main
reasons to choose between tenure choice models. In this sense, marginal effects are used to reinforce
objectives and predictive capacity criterion rather than constituting a criterion in itself.

We understand by marginal effect the change in the expected value of the dependent variable, in
this case a probability, on making a marginal change in the explanatory variable. Or analogously, the
derivative of y (dependent variable) as a function of x (explanatory variable), (dy/dx). In discrete
choice models, the marginal effects are not constant and depend on the point of the explanatory
variable at which they are evaluated. In this case, they will be evaluated at the mean of the
explanatory variables, except for the dichotomous variables whose marginal effects will represent the

change in the dependent variable when the explanatory variable changes from 0 to 1. Tables 4a and



4b show a comparison of the marginal effect of each independent variable measured at its mean
value. To the right of each marginal effect we see the percentage probability of its endogenous
variable, tenure status, taking the value 1, measured at the mean value of the exogenous variables.
Our comments will refer to these values, and only for those variables whose coefficients were
statistically significant at 5% (Table 2).

With regard to the models in which the dependent variable is tenure status, marital status stands out
as the variable whose change has the greatest effect on tenure status (Table 4a). The categories that
do most to reduce the probability of being a home owner are those of being separated and being
divorced, with 8% and 18% in the case of the classical and recent-movers models, 24% and 27% in
that of the sequential model, and 38% and 10% in that of the Markov model. In this last model, the
effect of having been a home owner in the previous period, with respect to not having been one, is
notable, causing a 78% increase in the probability of being a home owner in the current period. The
effect of a marginal change in the permanent income ranges from 1.43% in the classical model and
the Markov model to 4.67% in the recent-movers model. Finally, the effect of a marginal change in
the relative price lies around 1%, and a change from having higher education to having only primary
education increases the probability of being a home owner by between 0.5% (Markov model) and
almost 7% (recent-movers model).

Comparing the marginal effects of the different models, in general we observe that they are slightly
higher for most variables in the recent-movers model and the sequential model, and more
concentrated in just a few variables in the Markov model. The presence of a particular tenure status in
the previous period seems to be associated with a slight reduction in the marginal effects of the rest of
the variables, with the exception of marital status and employment status. This is not surprising, as
the same variables that explain current tenure probably also explained previous tenure. Thus, the
lagged tenure status tends to overwhelm the marginal effects of the rest of variables. This result lead
us to conclude that although the higher predictive ability of the Markov model, doesn’t help us to
understand the determinants of the tenure choice.

On the subject of marginal effects in the models in which the dependent variable is the transition
from tenant to owner status in a particular period (Table 4b), first of all it should be noted that, in
terms of the mean value of the probability of being a home owner, they are higher than in the

previous models. To our understanding, this is an indication that these models truly capture the



moment of choice and the effect of the different variables that influence it. Of all these effects, that of
marital status stands out as that of greatest importance (from 73% to 127%), unless among the
categorical variables. This shows the temporal coincidence of the two decisions within the life cycle
of the individual. The high correlation of the two decisions with the fact of leaving the parental home
justifies a result already expressed by Ahn (2001). This is no longer the case when the study is
conducted in the field of second homes (Garcia and Raya, 2006). Dieleman and Everaers (1994)
found that the transition to homeownership mainly takes place when stability in both income and
household situation has been reached. Of the remaining marginal effects of the significant variables,
the most outstanding are the effect of income, with a marginal effect of between 17% and 24%, and
that of household size, between 21% and 40%. On the other hand, the marginal effects in the duration
and choice-based models are very similar, although slightly higher in almost all cases in the duration
model.
[TABLE 4a] [TABLE 4b]

In the light of the above tables, it is straightforward to find greater significances and marginal effects
in the models in which the dependent variable is the transition from tenure in the form of renting to

home ownership.

4. Conclusions

In the present paper we have attempted to conduct a review and a comparison of the different
approaches that have been made in the economics literature to the analysis of individuals’ tenure
decision regarding their main home. These approaches can be grouped depending on their dependent
variable and analysed on the basis of their six main formats. The first group, in which the dependent
variable is tenure status, consists of the classical models, the Markov model, the recent-movers
models, and the sequential model. The second group, in which the dependent variable is the transition
from the tenure status of renting to home ownership, consists of duration models and choice-based
models.

To sum up, in connection with the models in which the dependent variable is tenure status at a given
moment in time, no major differences are detected regarding the significance of the variables.
However, with regard to their marginal effects, the recent-movers model stands out. In this model, the

greater marginal effects of income, employment status and education are evident. The explanation for



this is that this model captures tenure status for those individuals who move at that moment. In this
respect, to a large extent it captures the real effect of the explanatory variables at the moment the
tenure decision is made. In turn, in the sequential model the marginal effect of relative prices is
notable, and it shows higher marginal effects than the classical and Markov models in most of the
other explanatory variables. This is the case because the sequential model also captures tenure status
for those individuals who have left the sample (movers) and therefore are in the process of making a
tenure choice. As regards results, the marginal effects are slightly lower than those observed in the
recent-movers model. Lastly, the Markov model highlights the effects of previous tenure and
household size. In the rest of the explanatory variables the marginal effects are lower than those
observed in the recent-movers and sequential models. This is so because the Markov model does not
capture the true tenure decision at any moment, although it takes into account the individual’s history
through previous tenure, which captures his or her tenure preferences. In all three of these models,
marital status shows a considerable marginal effect, which does not occur in the classical model.

If we compare the results of the models in which the dependent variable is the fact of making a
transition from renting to home ownership, we observe identical significances and very similar
marginal effects. To mention some differences, in the duration model the marginal effects of income,
household size and marital status are slightly higher, whereas in the choice-based model the marginal
effects of age, education, number of bedrooms and duration are higher.

In general, the results provide evidence of the best performance of the models in which the variable to
be explained is the transition from tenancy to home ownership. This best performance is observed not
only in terms of objectives but also in terms of predictive ability and marginal effects more close to
what we expect. These models seem to capture the decision of interest by following the whole
process undergone by the individual, and not just one particular state (whether that is the moment of a
transition or some other) without knowing its past. The models in which the dependent variable is
tenure status at a particular moment in time do not explain the ownership decision and only describe
the profile of the home owner at a certain moment in time, which may be close to or far from the
moment of the actual decision.

In terms of predictive ability, when the objective is to predict the change of tenure status at a
particular moment in time, which would appear to be more complicated from an intuitive point of

view, both models (duration and choice-based models) show reasonably high success rates. In this



they rank only slightly lower than the Markov model and furthermore strike an even balance between
households that do not decide to make a transition and those that do.

Furthermore, these types of models make it possible to use variables with high explanatory power
such as duration in a particular tenure status before making a transition. In addition, as the decision of
interest is appropriately captured, we observe an increase in the magnitudes of the marginal effects in
comparison with their magnitude in the models in which the dependent variable was housing tenure
status. This is the case of the notable increase in the effect of marital status, household size and
income. In fact, in Goodman (2003) the owner and renter demand estimates verify criticisms versus
cross-section methods, as well as single year income measures.

As we mentioned earlier, the aim of this study was to review and compare the various different
models that have appeared in the economics literature to explain the determinants of tenure choice.
As further research, one interesting exercise would be to analyse, using a single database such as the
ECHP, the determinants of convergence or divergence at European level, both for the probability of

being a home owner and for that of making a transition from renting to ownership at a particular time.
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Table 1: Descriptive statistics

Variables
Transition
Tenure status
Stayer
Mover
Tenure status;.;
Gender
Permanent income
Age
Rooms
Relative price
Education
University level
Secondary education
Primary education
Household size
Change in household size
Employment status
Change in employment
status
Working week > 15 hrs
Working week < 15 hrs
Unemployed
Long-term unemployed
Inactive
Marital status
Change in marital status
Married
Separated
Divorced
Widowed
Single

Duration

Model

Change tenure status
Tenure status
Selection eq.sequential
Selection eq.recent-movers
Markov model
All
All
All
Change tenure status
All
All

Tenure status

Change tenure status

Tenure status
Tenure status
Tenure status
Tenure status

Tenure status

Change tenure status
Tenure status
Tenure status
Tenure status
Tenure status
Tenure status

Change in tenure status

Individual data
Mean Std. dev.
0.404 0.491
0.877 0.329
0.968 0.174
0.524 0.499
0.872 0.334
0.780 0.414
2.655 1.111
56.011 16.529
5.183 1.163
5335.192  21996.10
0.160 0.367
0.123 0.328
0.717 0.451
3.195 1.532
0.033 0.516
0.478 0.492
0.009 0.093
0.041 0.198
0.003 0.050
0.461 0.498
0.712 0.472
0.022 0.146
0.014 0.116
0.160 0.366
0.083 0.277
14.269 6.313

Person-period data

Mean
0.354
0.902

0.787
2.638
59.941
5.259

6213.349

0.134
0.102
0.763
3.056
0.061

0.027

0.002

16.984

Std. dev.
0.478
0.297

0.410
1.110
14.968
1.168
24907.55

0.341
0.303
0.425
1.326
0.520

0.161

0.049

4.256




Table 2: Significance of the coefficients of the different models

Income
Previous tenure
Sex
Age
Age’

Studies

Employment situation
Members

Marital status
Relative price

Number of Rooms

Duration

Classic Markov Recent-movers

+ +
- +
0 -
+ 0
+ +
0 0
+ 0
0 +
+ 0
+ 0

+

S+ o + o o + O !

+ + © o <o + + <o

+ + + + + o o + + o

Sequential Duration Choice-based

+ + + + + © o + + o

Table 3a: Predictive ability of models with tenure status as dependent variable

Renting
Ownership

Total

Classical Markov model
model
0.05 0.76
0.99 0.98
0.88 0.96

Recent-movers model

0.04
0.99
0.87

Sequential model

0.15
0.98
0.80

Table 3b: Predictive ability of models with transition from renting to ownership as

dependent variable

No transition
Transition

Total

Duration model
0.62
0.56
0.62

Choice-based model

0.68
0.65
0.68




Table 4a: Marginal effects in models where the dependent variable is tenure status

Variables

Probability (tenure
status=1)
Income
Gender
Age
Age’
Education (ref.: university
level)
Secondary education
Primary education
Employment status (ref-:
week > 15 hrs)
Working week < 15h
Unemployed
Long-term unemployed
Inactive
Marital  status (ref.:
married)
Separated
Divorced
Widowed
Single
Household size
Relative price
Tenure status

N

Classical model

Marginal
effect

0.902

1.48%*

0.53

1.06*
-0.01*

0.62
3.53*

-9.93
-5.64
-9.17
-2.74

-10.90*
-7.39%*
-4.03
-4.73
0.46*
0.11%*

4026

%

1.64
0.59

-0.01

0.68
3.92

-11.01
-6.25
-10.17
-3.04

-12.08
-8.19
-4.47
-5.24
0.51
0.12

Markov model
Marginal %
effect
0.860
1.23 * 1.43
-3.28 -3.82
0.02* 0.02
0.65 0.75
2.14%* 2.48
10.48 12.19
-0.94 -1.09
1.91 2.23
-1.04 -1.22
-32.69* -38.02
-8.74% -10.16
2.70* 3.14
-14.80* -17.21
-4.08* -4.75
-0.03* -0.03
78.42%* 91.20
4026

Recent-movers model

Marginal
effect

0.841

3.93*
-3.48
1.40%*
-0.01

1.92
5.81%*

-19.00*
-8.18*
-4.33*
3.46*

-15.06*
-15.13%*
-6.18
-12.77*
-0.36
0.01

4026

%

4.67
-4.14
1.66
-0.01

2.29
6.90

-22.59
-9.72
-5.16
4.11

-17.91

-17.99
-7.35

-15.18
-0.43
0.01

Sequential model

Marginal
effect

0.815

2.30%*
-0.89

1.93%*

-0.02*

0.41
3.38%*

8.33
-4.09
8.58
-3.14

-20.01*
-22.65%
-6.46
-5.23
0.09
-1.04*

4026

%

2.82
-1.09
2.37
-0.02

0.50
4.14

10.21
-5.01
10.51
-3.85

-24.54
-27.77
-7.92
-6.41
0.10
-1.28

* Significant (p-value < 0.05)



Table 4b: Marginal effects in models where the dependent variable is the transition of tenure

status (from renting to ownership)

Duration model Choice-based model

Variables Marginal effects (%) % Marginal effects (%) %
Probability (transition=1) 0.0019 0.0019
Income 0.05* 24.36 0.03* 17.10
Gender 0.03 17.44 0.00 5.26
Age 0.01%* 5.64 0.03* 17.00
Age’ 0.00* 0.00 0.00* 0.01
Education (ref.: university level)

Secondary education 0.05 24.63 0.00 6.53

Primary education 0.05%* 27.70 0.01* 36.84
Employment status -0.01 -3.47 0.01 7.20
Household size 0.08* 43.08 0.04* 21.05
Marital status 0.25% 126.57 0.15* 73.68
Bedrooms -0.01* -6.67 -0.04* -19.15
Duration -0.01* -3.08 -0.05%* -27.36
Relative price 0.00* 0.75 0.00* 0.93
N 44472 4712

* Significant (p-value < 0.05)



