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Abstract.  

This paper aims to analyse the evolution of consistent poverty, defined as the 
combination of income and living conditions to identify deprived people. The 
conclusions of other papers that show a high amount of poverty exits depending 
on temporary shocks of income are tested. 
In this paper we find a high degree of immobility in the extreme situations since 
the improvement of living standards of deprived people is not expected and most 
changes are expected to be caused by temporary shocks of income. 
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1. Introduction 

The increasing availability in the developed countries of databases of longitu-
dinal information has boosted the study of the dynamics of poverty. Thus, scholars 
have analysed questions such as the persistence of poverty, falling into, climbing 
out of and falling back into poverty, the characteristics of households or individu-
als that stimulate exit from this situation or suppose a burden difficult to over-
come. 

As far as Spain is concerned, this analysis has chiefly been undertaken using 
the micro-economic data from the Household Budget Continuous Survey (ECPF2), 
as is the case with Cantó (1996, 2000, 2000b and 2002). However, the creation of 
the European Community Household Panel (ECHP) allows us to measure the evo-
lution of poverty – monetary as well as non-monetary – and to compare poverty 
across the EU, as it is a harmonised survey. 

In this current article we also intend to study the dynamics of poverty. How-
ever, in addition to studying monetary poverty, the variable object of our analysis 
will be multi-dimensional poverty. Thus, the two main lines of research are com-
bined in our study: on the one hand, considering poverty as a multi-dimensional 
phenomenon; and on the other, the study of its temporal evolution. 

This combination (multi-dimensionality and dynamics) is also behind one of 
the objectives pursued by the European Union states – social cohesion – since so-
cial exclusion can be defined as a multi-dimensional process. In the majority of 
the National Social Inclusion Plans following on from the Lisbon European Coun-
cil, there is the aim to identify not only the households or individuals with more 
probability of becoming excluded, but also those that are more likely to remain in 
that situation. This explains the relevance of the analysis presented here, since it 
provides information concerning the persistence of poverty as well as changes oc-
curring in excluded households. 

In the following we undertake a brief review of the literature concerning the 
two lines of research mentioned above. 

Multi-dimensional poverty 

In order to make a brief introductory comment on the first aspect, we can say 
that in recent years there has been an increase in the number of studies attempting 
to measure poverty directly by means of a set of direct indicators. In fact, the 
European Commission defines poor people as “persons, families or groups of per-
sons where resources (material, cultural or social) are so limited as to exclude 
them from a minimum acceptable way of living in the Member State in which they 
live” – a definition that establishes a broad idea of poverty related with the stan-
dard of living of the person or household, rather than the simple inability to satisfy 
subsistence needs. 
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Nevertheless, some questions about the measure do arise: how should we 
measure living standards? What is that minimum standard of living? When can we 
say that a person is below that minimum? 

There have been attempts to resolve these questions, above all by means of dif-
ferent variables, poverty lines and thresholds, as much in the academic as in the 
political sphere. One of these methods – the use of direct non-monetary indicators 
– was employed in an earlier work (Pérez-Mayo, 2002) to identify the Spanish 
households in a situation of multi-dimensional poverty. This is the starting point 
for the current work. 

The pioneer in this line is Townsend (1979), who built a deprivation index 
founded on several non-monetary indicators. This has since been developed, by 
among others Mack and Lansley (1984) and Halleröd (1994), and in recent years 
by Nolan and Whelan (1996), Layte et al. (1999, 2000), Whelan et al. (2001a and 
b) and Muffels and Fouarge (2001). In this type of study researchers attempt to de-
termine the living standards of the households directly, and subsequently identify 
those situated at lower levels. However, also in the analysis of poverty according 
to this approach there are various strategies to evaluate, weight and aggregate the 
households, strategies that can be reviewed in Martínez and Ruiz-Huerta (1999) 
and Brandolini and D’Alessio (2000). In Spain, in addition to the work of Zarzosa 
(1992) and Zarzosa et al. (1996) on the multi-dimensional measure of social well-
being, Martínez and Ruiz-Huerta (1999, 2000) are opening a line of research on 
the measure of poverty as a multi-dimensional variable. 

Dynamic analysis of poverty  

Basically, two different lines of research are followed3. On the one hand, schol-
ars study consecutive observations given a particular state, following Bane and 
Ellwood (1986); and on the other, they try to distinguish between different longi-
tudinal experiences of poverty, and speak of incidence, persistence, and repetition 
of poverty spells. 

Specifically ,(Jenkins, 2000), we can find the longitudinal models of poverty 
trajectories, as in Hill and Jenkins (1999); the variance components models, for 
example, Duncan (1983) and Stevens (1999); the transition probability models, 
such as Schluter (1997), Stevens (1995, 1999), Cantó (1996, 2000a and 2000b), 
Cantó, del Río and Gradín (2002) and Devicenti (2000); or the structural models 
in Burgess and Propper (1998). 

It could be considered that the models for the study of the evolution of multi-
dimensional poverty or deprivation presented in this current work are to be situ-
ated among the transition probability models, since they attempt to explain the 
probability of passing from one category to another, conditioned solely by the 
category belonged to in the previous time period, at first, and in addition by other 
variables related with the household, later. 

The models most employed in the literature on poverty estimate probabilities of 
climbing out of and falling back into poverty according to the following expres-
sions: 
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),;1|( tXZtyearinpoorbeingtyearinpoorbeingnotP −−−−  (1.a) 

),;1|( tXZtyearinpoorbeingnottyearinpoorbeingP −−−−  (1.b) 

 
where Z is a vector of constant covariates and Xt another vector formed by dy-

namic covariates. That is, it is considered that the probability of moving between 
both categories is conditioned by the state occupied at the previous time period, 
and moreover, by some demographic or economic variables of the household or 
individual apart from poverty. By “apart from” we do not mean that these vari-
ables have no relation with poverty, but rather that their nature is different from 
the phenomenon under analysis. 

An important question is the existence of a heterogeneous behaviour in the evo-
lution followed by individuals. Blumen et al. (1955) showed that a first-order 
Markov model – where the value of the variable at each moment is considered to 
depend solely on the value at the previous moment – tends to underestimate im-
mobility, that is, the elements of the main diagonal of the transition matrix. Thus, 
they propose a model known as the mover-stayer model, which divides the popu-
lation into two groups with similar behaviours: one group is given the condition of 
immobility, i.e., its transition matrix is the identity matrix; and the other represents 
the individuals or households that change categories. 

The previous model was further developed by Poulsen (1982), who amplified 
the number of subpopulations and did not impose any restriction on the transition 
probabilities of each group. Applying the latent class models it is possible to di-
vide the population into homogeneous subpopulations with similar change behav-
iours.  

In the light of the previous comments, one might think that it is a longitudinal 
trajectory model. However, after looking at two examples of the classification of 
households and individuals according to their movements into and out of poverty 
we will see the differences between them. 

In the first place, Hills (1998) presents a typology4 of different trajectories 
based on data from the BHPS (British Household Panel Survey). The author dis-
tinguishes between the following trajectories: flat, rising, falling, “blips” and oth-
ers. 

A household or individual is situated in each category according to the follow-
ing definitions: 
•  Flat: No change of category in any of the years under analysis. In it we distin-

guish between, on the one hand, flat poor households or individuals, where all 
observations are situated in the poverty category; and on the other, the flat non-
poor. 

•  Rising: the household or individual climbs a category one year, and from then 
on there is no further change of category. Consequently, while Hills (1998) dis-
tinguishes between non-poor rising and rising climbing out of poverty, we only 
consider this latter in this current work. 
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•  Falling: the opposite of the previous category. At one time there is movement 
into poverty (downwards movement) and the following movements are station-
ary. This trajectory can also be termed falling into poverty. 

•  Blip: its name comes from the phenomenon that it represents. This is a flat tra-
jectory apart from one year in which there is a change of category and then a 
return to the previous one. Thus, we have two possible trajectories in this 
group: blips out of poverty (poor households and individuals in all years except 
one where their situation improves); and blips into poverty (where they are not 
in a situation of poverty except in one isolated year). 

•  Others: in this type of trajectory the possibilities not included in the other cases 
are considered. 
Finally, Walker (1994) classifies households and individuals according to their 

temporal evolution with regards poverty. Thus, the author distinguishes between 
the non-poor (these are never below the poverty line), transitory poverty (only one 
period in such a situation), occasional poverty (more than one period, without any 
of these lasting more than one year), recurring (repeated periods of poverty, some 
separated by more than a year, or being longer than one year others), persistent 
(one sole period of poverty lasting more than two years), chronic (repeated periods 
separated by at most one year) and permanent (always below the poverty thresh-
old). 

As can be seen in both examples, the classification is totally subjective: the au-
thors observe the movements of the households or individuals and subsequently 
construct a typology of the movements according to their direction or their dura-
tion in a particular category. In contrast, the latent subgroups of the models pre-
sented in this work are estimated and not defined by the author; and hence can be 
included within a structural model. 

In addition, they do not mean exactly the same as in the previous typologies. 
They are subsets of the population that follow homogeneous evolutions within 
groups and heterogeneous evolutions between groups. In consequence, they refer 
to groups made up of households or individuals possessing similar transition prob-
abilities, but they are not necessarily limited to the abovementioned categories or 
groupings of categories. 

Nevertheless, the final result of both approaches may be very similar. This 
similarity resides in the fact that the transition probabilities of each group may de-
termine some trajectories similar to those outlined earlier. For example, the sub-
group formed by those households or individuals who are not expected to change 
category will follow, according to Hills, a flat trajectory. 

Finally, we should cite some work that studies the evolution or dynamics of 
deprivation undertaken by Whelan and others. In these articles the persistence of 
deprivation and poverty is analysed in European countries by means of the de-
scriptive calculation, fundamentally, of the duration of periods of poverty and dep-
rivation. 
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Structure of work 

After this introduction and literature review, in the following section we intro-
duce the variables that we shall use, as well as make some comments about the da-
tabase we employ. In Section 3, we outline the dynamic models of latent variables 
proposed for the analysis. The empirical results of this analysis are reported and 
commented in the following section. To end, we present the appropriate conclu-
sions in the final section. 

 

2. Prior concepts and data 

In order to define deprivation we have developed the concept of poverty estab-
lished by the EU. Thus, we have attempted to gather as much information as pos-
sible about the living standards of individuals in Spain. This article extends the 
analysis carried out in a previous work. 

The method used in that work can be included in multivariate statistical analy-
sis. Specifically, in view of the aim pursued, the identification of different groups 
in the population according to their living standards (categorical variable), and the 
type of data available (discrete variables), we considered that the latent class 
model (Lazarsfeld, 1950; Lazarsfeld and Henry, 1968; Haberman, 1979) was the 
most suited to measure living standards. Thus, poor households will be considered 
to be those situated in the population group with the lowest living standards. 

To build this indicator we selected 33 variables5 from the European Community 
Household Panel concerning the economic situation, quality of housing and pos-
session of certain durable goods by the households. Thus, three different dimen-
sions of deprivation or multi-dimensional poverty were considered: basic needs, 
housing conditions and finally, secondary needs. We should point out that belong-
ing to the “non-deprivation” category does not imply “high well-being” or “high 
quality of life”, but rather the satisfaction of a set of needs. Thus, by deprivation or 
multi-dimensional poverty we mean the impossibility of doing or having some-
thing because of being unable to obtain the goods, activities and opportunities 
identified as appropriate for participation by the community in question. 

In spite of choosing as object of research a different variable (living standards 
compared to income), we are still left with an important problem. What is the 
threshold? How should we distinguish between the poor and non-poor? There are 
various options to determine this dividing line: 
•   establish an income threshold, such as in Townsend (1979). The poverty line is 

the value below which deprivation clearly rises. This option has the problem 
that it presupposes a strong relation between living standards and income. If 
this hypothesis does not apply it is difficult to find a clear poverty line. 

•   use only the information included in the living conditions indicators. It is then 
necessary to establish a value for the deprivation index (indices) that divides 
the population into two groups. However, this is not an easy task. For example, 
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Mack and Lansley (1985) proposed two conditions to determine the threshold 
(the poor population also lack some unnecessary goods, along with a usually 
low income); and Muffels and Fouarge (2001) opt for the weighted average of 
the deprivation index. 

•   finally, it is possible to identify the poor population by means of a combination 
of the previous criteria – i.e., monetary income and living conditions. This has 
been employed in the work of Halleröd (1995) and Nolan and Whelan (1996) to 
find the “real poor” and “consistent poor”, respectively. 
In Pérez-Mayo (2002), the author opted for the second criteria, and first identi-

fied the poor households in each dimension. Once the particular analysis was 
completed, the results of the different dimensions were grouped in order to obtain 
a general classification.  

Since an extension in time is being proposed, we should make some additional 
comments. First, the housing conditions are not considered, since in earlier work 
authors have demonstrated the reduced mobility of this dimension in Spain. On 
the other hand, following the recommendations of Martínez and Ruiz-Huerta 
(2000), we have opted to combine income and living conditions to classify the in-
dividuals. 

In determining monetary poverty, we should take into account that in the data-
base used – the European Community Household Panel – two concepts of avail-
able income are considered: on the one hand, the “previous year’s net income”, 
and on the other, the “current net monthly income”. Despite the fact that the for-
mer includes all sources of income and is hence more reliable than the latter, we 
opted for the second concept in view of its advantages for a study such as this. 
First, it refers to the same period as the living conditions, so that the “possible ef-
fect” of panel desertion is reduced; and it also allows us to exploit all the cycles 
available from the panel. The decision was supported on the other hand by rec-
ommendations from the EU Committee of Experts for indicators of social inclu-
sion (Atkinson et al., 2002). Finally, following the usual practice in studies on 
poverty in the EU, as the poverty line we opted for 60% of the median equivalised 
income per capita, using the modified OECD scale.  

Hence, we have a categorical variable with four classes: consistent poor, non-
poor with low living standards, poor by income and consistent non-poor, depend-
ing on the combination of values of the variables “deprivation” and “poverty”. 

Table 1. Consistent poverty in Spain (1994-2000) 

 1994 1995 1996 1997 1998 1999 2000 

Consistent poor 8.66% 7.40% 6.94% 5.52% 4.01% 4.41% 3,48% 
Non-poor with 

low livings stan-
dards 

13.90% 13.07% 10.52% 11.38% 11.78% 11.51% 12.69% 

Poor by income 9.30% 7.40% 9.29% 8.30% 5.78% 5.23% 4.12% 
Non consistent 

poor 68.14% 72.13% 73.25% 74.80% 78.43% 78.85% 79.70% 

Source: Author’s elaboration from ECHP data. 
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Looking at the results of the above table, we can expect an improvement in the 
situation of the households since the rate of consistent poverty is falling, while the 
rate of consistent non-poverty is rising. However, we feel a more detailed analysis 
is required, because the results may mask situations of permanence in a state of 
poverty. Likewise, we observe how the category of “non-poor with low living 
standards” is growing. This finding reflects the phenomenon noted in the literature 
of coming out of poverty because of a slight increase in income. In this way, a 
transitory escape from poverty occurs that does not correspond to a real improve-
ment in living standards. 

 

2.1 The database 

The data used in this work form part of the European Community Household 
Panel for all the cycles available (from 1994 to 2000). This is a longitudinal sur-
vey beginning in 1994 for all member countries of the EU. The objective pursued 
by EUROSTAT in creating this panel was comparability among the data and re-
sults between the various member countries. To achieve this, there was as far as 
possible a harmonisation of the questionnaires, data collection, codification and 
weightings. 

Its great advantage lies in its temporal nature. By extending over time it is pos-
sible to observe, for example, the effects produced by income mobility or the 
processes of impoverishment. In addition, the fact that it is a panel – i.e., that the 
information refers to the same sampling units – means that the trajectories fol-
lowed by each one can be determined (Hills, 1998a and 1998b), as can the persis-
tence or transience in states, such as in the studies of Stevens (1994 and 1999), 
Cantó (1996, 1998, 2000a and 200b), Fouarge and Muffels (2000) and Devicenti 
(2001). 

Moreover, it was designed to collect detailed information about the income of 
each member of the household, as well as other important aspects relating to their 
material and demographic characteristics. This content makes it preferable to the 
Survey of Household Budgets for studies on living conditions. The reason is the 
inclusion of some variables useful for analysing poverty and even social exclu-
sion. 

With regards the Household Budget Continuous Survey, we should mention 
that it does suffer some drawbacks compared to the European Community House-
hold Panel. In the first place, it does not allow deprivation studies to be under-
taken, since it collects little information on living conditions and moreover, only 
reflects if a household possesses a good, without distinguishing whether the lack is 
voluntary or enforced. On the other hand, although it is a survey that extends over 
time its high rotation means that the same individuals are followed only for a short 
period of time, a situation that prevents the determination of some individual ef-
fects, as well as the search for a certain degree of heterogeneity in the change. 

In spite of the abovementioned advantages, this database does present some 
weaknesses. There is no information on household expenditure and hence the de-
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scription obtained by the income and living conditions cannot be completed. For 
example, if the patterns of consumption were known, we could eliminate the in-
fluence of the preference structure on the responses to some of the questions con-
cerning economic capacity. 

Likewise, the information on the economic situation and living conditions only 
refers to the capacity to acquire the good or undertake the activity; it does not 
measure how many times these actually occur. 

For the years considered in this study, the panel has experienced changes in its 
composition. Information has been gathered during the 7-year period on 21,913 
individuals, of whom only 8.535 have remained in all the cycles. The most attri-
tions occurred in the years 1996 and 1997.  

Although there are procedures for estimating dynamic multinomial logit models 
with incomplete data, the estimation is more complicated than with the complete 
table – i.e., with a balanced panel. In consequence, we need to determine if the at-
trition follow an ignorable pattern or instead depend on the values of the variables, 
whereby they may bias the estimates of the parameters. 

We built a variable to represent the attrition6 and related it with the situation of 
consistent poverty from the previous year, in order to determine if it is more likely 
for individuals to definitively or temporarily abandon the panel if they are in a par-
ticular situation. After carrying out a grouped analysis, we confirmed the inde-
pendence of the two variables, since for each category of consistent poverty the 
probability of abandoning the panel was practically identical to that of remaining. 
Thus, in the empirical analysis we shall opt for the complete panel of individuals. 

 

3. Dynamic latent variable models  

The model we propose to study the transition of our discrete variable is the dy-
namic multinomial logit model. Given certain states or categories sl and certain 
covariates x, we can express the transition probabilities by means of the following 
expression: 
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The estimation is generally undertaken by means of the maximum likelihood 

method – i.e., the estimates will be those estimated values of the parameters that 
maximise the likelihood function. To determine the likelihood function, we need 
to first establish the sampling distribution of the cell frequencies. The most usual 
are the multinomial and Poisson distributions. 

The consideration of at least one latent variable in this model may be due to 
two distinct phenomena. On the one hand, we may be interested in determining if 
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there is any measurement error. In this case, we analyse the change of an observed 
variable – a change made up of a real component and a spurious component due to 
response errors. On the other hand, the latent variables help to recognise the het-
erogeneity of the population with respect to mobility. That is, the latent variable 
divides the population into groups that are homogeneous in terms of change – i.e., 
they have common mobility matrices. 

In this work we shall focus on the second aspect: the search for groups of indi-
viduals with similar patterns of transition. 

 

The mixed Markov model 

The raison d’être of this model is the heterogeneity of the population with re-
spect to change – i.e., not all the population necessarily has to follow the same pat-
tern of mobility. A priori, the researcher can divide the population into subgroups 
according to one or more variables and make a dynamic analysis for each one. 
However, the model described here does not divide a priori according to an ob-
served variable, but rather considers that the dynamic process is a mixture of dif-
ferent dynamic processes. 

Its origins go back to the work of Blumen et al. (1955). These authors found 
that the Markov processes predicted too much change after many transitions. Spe-
cifically, they found that the main diagonal elements of the observed transition 
matrix tended to be underestimated. To resolve this problem7, they proposed a 
model called mover-stayer, that divides the population into two groups. One of 
these, mover, is characterised by behaving according to a Markov model – i.e., the 
probability of passing from category i in period t to category j in period t+1 is rep-
resented in a usual transition matrix; while the other, stayer, is a group of stable 
individuals – i.e., their transition matrix is the identity matrix.  

Later, Poulsen (1982) extended the model to a mixture of S* groups with com-
mon patterns of change – i.e., common transition matrices. Thus, this model sup-
poses that the observed transition probabilities are a mixture of the probabilities of 
a set of unobserved groups, such that we can say that an unobserved (latent) vari-
able influences the transition probabilities. We shall now describe this model. 

Let X be a polytomous discrete variable with X* categories observed for T pe-
riods and let Xt be the concrete observation of that variable at time t. That is, we 
consider the existence of T polytomous discrete variables Xi, where i ranges from 
1 to T, with the same number of categories that measure the same phenomenon. 

In addition, we suppose that there exists a discrete unobserved variable S that 
influences the observed transition probabilities among the variables Xt. This latent 
variable represents the heterogeneity of the population, as has been mentioned ear-
lier. It is known as the mixed Markov model because it assumes that the transition 
between the observed variables follow a Markovian model. 

The parameters of this model are as follows: 
− the initial probability πs of belonging to each one of the S* latent groups. 
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− the initial probability sx |1
δδδδ  of being in each one of the initially observed catego-

ries of the variable X1 given membership of the latent subgroup s. 
− the transition probabilities sxx tt 1| −−−−

ττττ  of passing from each category of the vari-
able Xt-1 at time t-1 to the categories of the variable Xt at time t, given member-
ship of latent group s. 
For example, consider an observed dichotomous variable over 3 periods and a 

latent variable that divides the population into two groups. We show how the pre-
vious parameters relate to produce the observed probabilities of the abovemen-
tioned example.  

Given these parameters, the probability of belonging to a cell of the complete 
distribution is: 

 
sxxsxxsxsxxsx 23121321 ||| ττττττττδδδδππππππππ ====  (3) 

 
This probability distribution of the complete data is again obtained by means of 

a set of marginal and conditioned probabilities. 
From the previous expression, we can determine the joint probability of the ob-

served variables for each of the latent subgroups. 
 

sxxsxxsxsxxx 23121321 |||| ττττττττδδδδππππ ====  (4) 

 
However, the problem arises that the variable describing membership of each 

group is unobserved. Thus, the proportion 
321 xxxP of the observed variables is cal-

culated summing over the latent variable the expression (4). 

∑∑∑∑====
s

sxxsxxsxsxxx 23121321 ||| ττττττττδδδδππππππππ  (5) 

 
Equation [5] is a weighted mean of equation [4], where the group probabilities 

πs are the weights.  
Thus, according to the previous equation, the mixed Markov model is a mixture 

of S* independent first-order Markov chains. 
If we assume a random sample of N individuals, the frequency 

321 xxxn  is ob-

tained by means of the multinomial distribution ),(
321 xxxNM ππππ . In consequence, 

the model that we have is a parametric multinomial model. 
In spite of also being a log-linear model, determining the maximum-likelihood 

estimates of the parameters of this model is more complicated than in the case 
where all the variables are observed. Different estimation methods are employed, 
among which the most known are the Newton-Raphson algorithm and the EM al-
gorithm (Dempster, Laird and Rubin, 1977). 

The latter is preferable, since like the IPF algorithm it is simple, both in theory 
and in the calculation. In addition, the initial values chosen at random are gener-
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ally sufficient to arrive at a solution. It has the disadvantage compared to the New-
ton-Raphson of requiring more iterations to arrive at a solution. But as each itera-
tion of the EM algorithm is faster, this drawback is not very relevant. 

The EM algorithm is an iterative procedure and each iteration is made up of 
two steps. In the Expectation step, all the expected values are calculated given the 
observed values and the “current” model parameters. In the Maximisation step, the 
calculation maximises the likelihood function of all the data from the expected 
values calculated in the previous step. This implies calculating the updated esti-
mates of the model parameters as if no data were missing – i.e., the xabcdn̂  esti-
mates are used as if they were observed frequencies. In order to do this, the same 
procedures are used as when obtaining the maximum-likelihood estimates of a 
normal log-linear model: Newton-Raphson and IPF. The estimates obtained are 
used in a new Expectation step to obtain new estimates for the frequencies of the 
complete table. The iterations continue until convergence is reached. 

Once reached, we can find the p+1-th estimates of the parameters that maxi-
mise the likelihood function given the probabilities of the previous iteration. 
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Finally, if the model presents the stationarity restriction – i.e., each subgroup 

possesses a unique transition matrix for all of the periods – equations [6.c] and 
[6.d] are replaced by: 
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which is arrived at starting from the expressions commented on above. 
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4. Analysis of results 

In Section 2 we showed the evolution of observed consistent poverty in the dif-
ferent cycles object of our study and we found an improvement in the situation of 
the Spanish individuals. However, the rates referred to the sample of each year 
and not to the panel. Thus, it is logical to apply the proposed model to track the 
trajectory of each individual and not that of each category. In the first place, we 
shall estimate the transition matrices assuming the population to be homogeneous. 
Examining the log-linear8 parameters associated with the dynamic logit model 
shows that we expect above all immobility for each of the categories. We should 
mention that the apparent disparity of this compared to Table 2 is due to the low 
initial proportion of the “consistent poor” class. 

 

Table 2. Transition probabilities of consistent poverty 

 t+1 
t 1 2 3 4 
1 0.3969 0.3108 0.1237 0.1686 
2 0.1228 0.4868 0.0415 0.3489 
3 0.0694 0.0777 0.2742 0.5788 
4 0.0108 0.0508 0.0443 0.8942 

Source: Author’s elaboration 
 
The above table shows a gradual polarisation in the individuals. On the one 

hand, the probability of remaining in a situation of consistent non-poverty is al-
most 90%. In addition, we can confirm that the incomes are more mobile than the 
living standards. A poor individual by income at time t has a probability of close 
to 60% of overcoming this situation and their living conditions are barely expected 
to decline. A notable fact is the transition from consistent poverty to poverty only 
by living conditions, which is practically identical to the immobility, such that for 
a consistent poor individual what is most likely is that their living standards will 
not improve, even if their income rises. These estimations confirm the comments 
made in the descriptive analysis of the evolution of consistent poverty. 

Nevertheless, the above situation may mask some interesting movements be-
tween categories to reduce, for example, the effect of the strong immobility of 
consistent non-poverty or reflect the persistence of poor living conditions. More-
over, it is important to understand the movements of the individuals changing 
categories, their direction and duration. This proves difficult if we consider the 
population as a single whole. 

Consequently, in the previous model we shall test the homogeneity or hetero-
geneity of the population, as well as the number of latent subgroups of the popula-
tion in the latter case. In principle, the results support the adoption of any model. 
These data are motivated by the large sample size. 
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Applying various tests and calculating diverse descriptive statistics – described 
in Hagenaars (1990) – leads us to conclude that the most restrictive model, the sta-
tionary homogeneous model, is sufficient to explain the expected transitions.  

 

Table 3. Mixed Markov models for consistent poverty 

Model L2 Prob. D.F. BIC 
Non stationary homogeneous 11843.2108 1.000 16308 -135775.674 
Stationary homogeneous 12668.4972 1.000 16368 -135493.503 
Non stationary heterogeneous (2 classes) 9072.8634 1.000 16232 -137858.075 
Stationary heterogeneous (2 classes) 9860.6097 1.000 16352 -138156.560 
Stationary heterogeneous (3 classes) 9438.7488 1.000 16336 -138433.590 
Stationary heterogeneous (4 classes) 8933.9610 1.000 16320 -138793.547 
Stationary heterogeneous (5 classes) 8718.1499 1.000 16304 -138864.527 

Source: Author´s elaboration 
 
Thus, we can conclude that there exists a dependence on the state occupied 

such that a rigid immobility is expected. In addition, the results confirm the con-
clusions of other work such as Cantó (2000b) for example, where the author dem-
onstrates the instability of low incomes9 in Spain. This article finds that the prob-
ability of remaining outside of poverty is very closely related to the distance 
between the poverty line and the income achieved by the individual. Thus, if the 
distance is considerable, we can assume that the individual will not only manage 
to climb out of poverty, but also substantially improve their living conditions, a 
fact that our model also makes clear. 

Layte and Whelan (2002) also find that the estimated poverty spells are short 
and due to temporary income shocks, so that it is difficult for individuals to 
achieve a true escape from poverty – i.e., a real improvement in their living condi-
tions. 

This would explain the phenomenon observed in Table 1, where although the 
rate of consistent poor declined, the number of non-poor with low living standards 
rose. 

 

5. Conclusions 

In this current work, we propose to improve our study of poverty, combining 
information on income and living conditions. In this case, we do not consider the 
housing dimension in view of its strong immobility, as well as the limited size of 
the most deprived category. Moreover, we group the categories of slight and lim-
ited deprivation, since the aim is to study the evolution of households for strong 
deprivation and monetary poverty combined. That is, we can speak of a dynamic 
analysis of consistent poverty – a highly novel question in the literature because 
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there have been few studies on mobility and social exclusion or deprivation transi-
tions.  

 On the other hand, the problem of interest in this research is very relevant to-
day, since the member states of the EU consider it fundamental both to identify 
situations of exclusion and poverty and to determine the persistence of these situa-
tions. 

We have determined a variable that tries to represent consistent poverty, made 
up of four distinct classes in which apart from the extreme cases “consistent poor” 
and “non-poor”, we considered two categories representing poor people according 
to income in a situation of non-deprivation and the non-poor with low living stan-
dards. In 1994, 8.66% of the population was in a situation of consistent poverty, 
while 68.14% of households were non-poor. The poor by income and the non-poor 
with low living standards were 9.30% and 13.90%, respectively. In consequence, 
including living conditions improves the measure of poverty if we compare it with 
the rate of monetary poverty. 

To estimate the transition probabilities we used the dynamic multinomial logit 
model since it is the most appropriate when we want to study the evolution of a 
discrete variable over time; and in addition, under certain conditions (Vermunt, 
1997), it is equivalent to a discrete-time hazard model. Moreover, it allows latent 
variables to be introduced into the model to represent unobserved variables. In our 
case, we first presented and then applied a mixed Markov model to look for 
groups with similar dynamic behaviours within the population.  

However, the assumption of homogeneous transitions has been rejected. 
Among the results obtained, as well as the high permanence of non-poverty, we 
should stress the limited transition between the extreme cases. That is, the inter-
mediary categories represent successive situations in the process of impoverish-
ment or inclusion. Slight variations in income have less influence than in the 
analysis based solely on income, as living conditions are also considered and these 
change more slowly than incomes. For this reason immobility is relatively high. 

We believe that more work is necessary in this line in order to point out to the 
public authorities and society as a whole the keys to achieve a greater social inclu-
sion, using the most effective keys. 
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APPENDIX 1 Loglinear parameters estimates 

P2  
1 -0.6283 
2 0.0700 
3 -0.4948 
4 1.0531 
P1.P2  
11 1.1951 
12 0.2519 
13 -0.1042 
14 -1.3428 
21 0.2946 
22 0.9733 
23 -0.9250 
24 -0.3429 
31 -0.2735 
32 -0.8592 
33 0.9667 
34 0.1660 
41 -1.2162 
42 -0.3660 
43 0.0625 
44 1.5197 

Source: Estimation from LeM program. 
 
 

                                                           
1 This work is based on an analysis of the data referring to Spain from the European 

Community Household Panel from the years 1994, 1995, 1996, 1997, 1998, 1999 and 2000. 
We used the data with the permission of the Spanish National Statistics Institute (INE), 
which is not responsible for the analysis or interpretations presented here. This research has 
been undertaken as part of the research project “Crecimiento, bienestar y pobreza: un 
análisis regional” (Growth, well-being and poverty: a regional analysis) (2PR02A102), fi-
nanced by the Education Ministry of the Regional Government of Extremadura and was 
started while visiting IRISS at CEPS/INSTEAD (Luxembourg) in 2000. 

2 ECPF: Encuesta Continua de Presupuestos Familiares. 
3 With poverty understood as a strictly monetary concept – i.e., “households or individu-

als situated below an income level considered minimum”.  
4 In this work the author defines this typology for an analysis of income mobility, and 

hence when speaking of rising or falling trajectories describes a situation where all move-
ments are upwards (downwards) or flat. In our case, we adapt this classification to the evo-
lution of poverty, so that we only consider upward (downward) movements.  

5 Among these, not being able to afford new clothes, or a meal of meat or fish at least 
every two days, being in arrears with ordinary payments, lacking an inside toilet, not being 
able to afford to partially renew furniture, or not being able to afford a colour TV. 



20      Jesús Pérez-Mayo 

                                                                                                                                     
6 This variable takes the value 1 in cycle t if the individual responds in that period, and 2 

if they have abandoned the panel. 
7 Another way of resolving the problem can be seen in Shorrocks (1976). This author 

points out the incompliance with the first-order dependence assumption and proposes a 
higher-order model to study income mobility. 

8 See Appendix 1.  
9 This work refers to the period 1985-1992. 
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