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ABSTRACT
Deciding on over what period should household income be measured in or
der to assess poverty may have significant effects on the incidence, the charac
terisation of poverty and its persistence. In general, there are two possible
household income variables available in household surveys: Annual or current income. Surprisingly, the literature on poverty offers few pieces of research on
this matter. In this paper we use a sub-annual panel on incomes for Spain in or
der to measure the effects of the income accounting period on both the statics
(incidence and characterisation) and dynamics of poverty (mobility, exit and
entry rates). Our analysis indicates that the accounting period option matters
for results on poverty statics and dynamics.
JEL Classification: D1, D31, I32.
Keywords: income distribution, sensitivity analysis, accounting period, po
verty statics, poverty dynamics, Spain.
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1. INTRODUCTION
The study of poverty in industrialised countries has largely developed in re
cent years mainly due to the large availability of cross-sectional and longitudinal
micro-data. The percentage of households or individuals who are poor in a gi
ven country at any given moment in time is usually calculated using a definition
of personal equivalent income during a certain accounting period and some de
finition of poverty line, e.g. 50 percent of mean personal equivalent income or
60 percent of median. An extensive literature has been devoted to the sensiti
vity of the obtained results on poverty to the choice of equivalence scale or po
verty line1 but has always avoided to check the sensitivity of results to the
income accounting period chosen. As Bradbury et al. (2001) point out, a rele
vant question to address in any sensitivity analysis of poverty measurement
using income as a relevant variable is: Over what period and how often should incomes be measured?.
Even if little efforts have been made in analysing the effects of the choice of
accounting period on income distribution results, the question has been often
discussed in the literature and we find recurrent references to the need of some
sensitivity analysis on how results on poverty change depending on the income
accounting period used and on what is to be considered the "correct" period of
measurement. For instance, Ruggles (1990) suggests that “an annual income is
not really as natural as it might seem when it comes to measuring poverty”.
Further, the British Department of Health and Social Security indicates that not
annual income but “[a] Quarterly income [period] was recognised as being ideal
[in order to measure poverty] in that is was long enough to avoid very short
term fluctuations but not so long to run the risk of producing an averaged figure
that may not reflect reality at a particular point in time”[DHSS, 1988]2. Other
authors, like Gottschalk (1997), have recurrently stressed that since individuals
with low permanent earnings are most likely to face borrowing constraints, an
income accounting period shorter than a year might be more appropriate in or
der to measure poverty.
In any case, one should be aware that the length of the accounting period of
income used in measuring poverty is much more than a technical question. Any
public policy aimed at reducing the effects of deprivation should be conscious of
1

See Buhmann et al. (1988), Coulter, Cowell and Jenkins (1992a, 1992b), Duclos and Merca
der-Prats (1999) or Jenkins and Lambert (1997, 1998a, 1998b).
2
Reference found in Walker (1994).
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the effects of its decisions on the income accounting period used in determining
a households' or individuals' eligibility for a poverty alleviating program. Social
analysts concerned with the effectiveness of these programs should be aware
too. In fact, according to Ruggles (1990) “a very large proportion of those who
spend some time in poverty are not poor on the basis of their annual incomes
and are consequently not picked up in the official poverty statistics. This finding
is particularly important in considering issues such as the estimated size of the
population eligible for means-tested programs”. In fact, as Bradbury et al.
(2001) underline, many income-tested cash benefits in industrialised countries
are assessed on the basis of income over a month or even a shorter period, un
derlying Gottschalk's (1997) view that smoothing consumption is very difficult
for households at the bottom of the income distribution. Moreover, Ruggles
(1990) uses an illustrative example in order to show that one could be evalua
ting a poverty alleviating program as inefficient due to the fact that the test of
resources uses a monthly income accounting period while official poverty rates
use an annual one.
The consideration of shorter periods of reference in the analysis of poverty
may not be costless. Some readers may be considering that the risk of using income accounting periods shorter than a year is that one may consider poor a
person with large long-term incomes passing a short period with low income.
However, this is the “college professors taking the summer off” scenario that
Ruggles (1990) rejects as being the typical one in the US given that almost 90
percent of poverty entrants according to a monthly poor criterion had an annual
income below the median.
The crucial problem in contrasting the effects of the choice of an accounting
period in the literature, both regarding poverty statics and dynamics, has been
the lack of adequate data. Indeed, most of the available longitudinal surveys are
annually based, e.g. Panel Survey of Income Dynamics (PSID) for the US, the
German Socio-Economic Panel (GSOEP) for Germany, the British Household
Panel Survey (BHPS) for the UK or the European Household Panel (ECHP) for
EU countries. In these surveys the most relevant information on incomes is co
llected for an annual reference period or for a given month and it is rare for lon
gitudinal surveys to yield month-by-month sequences of monthly income from
which one could reconstruct annual incomes. As a consequence, most poverty
analysis have used annual income and the choice, instead, has been to undertake
some sensitivity analysis of results using incomes over periods larger than a year
searching for long-term income changes3. However, one source that does have
this information is the US Survey of Income and Program Participation (SIPP)
which yields a monthly income sequence about three years long from inter
3

For this case, see for instance the short review in Ruggles (1990).
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views carried out every four months i.e. nine interviews. Ruggles (1990) and
Ruggles and Williams (1989) use the SIPP in order to illustrate in detail the diffe
rences in poverty rates in the US when choosing different income accounting
periods. At the European level, efforts have been made in order to overcome
the problem of not having longitudinal data in SIPP form and research has utili
sed some income information available in European longitudinal surveys in order
to construct two concepts of income which could reflect, to some extent, diffe
rent accounting periods. For instance, the BHPS and the ECHP collect informa
tion on the individual's total annual income and also some information on
incomes on a monthly basis. This allows for the construction of two different
income variables for individuals: current and annual income. Annual income re
fers to the total amount of income received over a year: the natural year pre
vious to household interview in the ECHP and the year between two
Septembers in the BHPS4. Current income is the total income received in the
month just prior to the interview moment each year. Using these definitions
Böheim and Jenkins (2000) studied the sensitivity of results on the income dis
tribution, both cross-section and longitudinal, to the choice of income accoun
ting period. However, the problem these authors face in their comparison is
that most current incomes in their information take the form of usual income
given that employment earnings refer to the usual amount received for the rele
vant period rather than the last amount received and income from self
employment, savings and investments are annual incomes converted to monthly
equivalent values. Thus their current income is a smoothed current income
concept which becomes particularly close to annual income5. Further, as Bra
dbury et al. (2001) indicate, this definition of current income provides an incomplete picture of incomes over the year as a whole because one is not able
to reconstruct annual income from current income for a given household.
Clearly, this makes it impossible to analyse the actual instability of individual or
household incomes within the year.
The aim of this paper is to provide additional evidence on the effect of the
accounting period on income distribution, mainly on the analysis of poverty
incidence, transitions into and out of poverty and the composition of the poor.
With that purpose in mind we undertake the analysis of the sensitivity of income distribution estimates using a longitudinal survey which is similar to the
SIPP: the Spanish “Encuesta Continua de Presupuestos Familiares” (ECPF).
This survey yields a quarterly income sequence of about two years long (eight
4

Note that in the BHPS annual income is reconstructed from information on monthly inco
me and retrospective information on the labour status situation of household members du
ring the relevant months of the year.
5
See Buck et al. (1995) for a discussion about the implications of different panel designs and
examples.
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interviews carried out every three months). Using this data source we are
able to use sub-annual periods of income and to reconstruct the household's
complete picture of incomes over the year. More precisely, in our static
approach we compare the annual income of households observed four times
in the survey (the sum of their first four quarterly incomes) with their quar
terly income obtained between their third and their fourth interview in the
survey. In the dynamic approach, instead, we analyse the income change expe
rienced by a household observed during two years in the panel. Here we must
contrast the level of income mobility obtained if comparing household quar
terly income at fourth and eighth quarters with the level of income mobility
obtained if comparing the first year's annual income (the sum of their first four
quarterly incomes) and the second year's annual income (the sum of their last
four quarterly incomes).
The paper is organized as follows. The next section revises the most relevant
results on income accounting period sensitivity analysis. Section three details the
main definitions and describes most precisely the data source and the samples
used, while sections four and five will deal with the sensitivity of poverty esti
mates and poverty dynamics indicators when changing the accounting period.
The last section summarizes our main findings.

2. SOME PREVIOUS RESULTS IN THE LITERATURE
Should we expect different income accounting periods to give us a different
picture of the income distribution? Income inequality is known to decrease with
the increase of the income accounting period under quite general conditions –
see Shorrocks (1978)– but the effects on poverty incidence at a moment in time
are not clear except in some special cases –see Böheim and Jenkins (2000). It is
true though, that annual income accounting periods are expected to under
estimate the percentage of individuals ever touched by poverty as a consequence
of income smoothing. That is, some of the individuals who are found not-poor
using annual income accounting periods might be below the poverty line during
one, two or three of the year’s quarters. However, this does not predict the
difference in poverty indices when using each of these accounting periods. For
example, the relative poverty line at each quarter will be different to the annual
poverty line given the changes in the demographic structure that households
experience within the year6. Thus, no clear result on either poverty incidence,
6

Some exception to this is Ruggles (1990) who uses as monthly poverty line by dividing by 12
the annual threshold. In this case the line is an absolute poverty line (the US official one) ba
sed on consumption patterns, which are more difficult to adjust in a monthly basis.
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the intensity of poverty or poverty dynamics is to be expected from the exten
sion of the accounting period. Nevertheless, it is clear that the lower the inco
me mobility within the year, the smaller the differences we would expect to see
in poverty estimates for different accounting periods.
The differences in both the number of poor individuals or households and
their characteristics between sub-annual income accounting periods and annual
ones depend on a variety of factors. First, they depend on the structure of income flows to households. For example, if employed individuals receive more
than twelve annual payments some differences should be expected when consi
dering quarterly and yearly accounting periods. Secondly, they depend on the
number of individuals in the sample who experience high income instability wi
thin the year. This is clearly linked to either the labour market status of
household members and the structure of labour market institutions and policies
in the country or to the functioning of the social safety net. Finally, differences
will also directly depend on household demographic dynamics within the year:
the number of demographic events taking place within the year to household
members (children are born, individuals leave or arrive to the household, death
of members, marriages or partnership splits, etc.).
In this section we will try to describe most accurately the main results obtai
ned by the few studies we know that undertook the analysis of sensitivity of income distribution patterns comparing a sub-annual period (say current income)
and annual income. The list of studies is quite limited: Morris and Preston
(1986), Nolan (1987), Ruggles and Williams (1986, 1989), Ruggles (1990) and
most recently Böheim and Jenkins (2000).
Both Nolan (1987) and Morris and Preston (1986) made the comparison
using cross-sectional Family Expenditure Survey data for the UK. The first study
found that annual income yields a less unequal income distribution than current
income does even if the difference is rather small. The second of these studies
confirms the view that the use of a smoothed definition of current earnings (ca
lled normal) rather than current earnings has a very strong smoothing effect. This
makes the results on inequality and poverty ratios using normal and current income differ the most, however the effect of the accounting period on poverty
and inequality is not clear and depends on the year under consideration.
Böheim and Jenkins (2000) use the two definitions of annual and current income provided by the BHPS data for the UK and conclude that they “provide
very similar pictures of what the income distribution is like”. This result is obtai
ned given the small differences found on both dynamics and statics7. One possi
7

Some divergences are found in annual and current income growth, even if these differences
are not robust to removing some of the highest incomes and thus may be attributed to mea
surement error.
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ble explanation that the authors found for this result regards the construction of
variables, as we noted earlier current income in the BHPS mostly refers to usual
rather than effective current income during the previous month. Other more
substantial hypothesis however would be that “the number of people moving
into and out of jobs, or experiencing changes in the demographic composition
of their households, is relatively few” since “even if the number of such changes
occurring is non-trivial, and even if they have large consequences for the people
concerned, it may be that once aggregated across all persons in the population
(or across the subgroups [...]) the changes become less apparent”. The major
divergence these authors find between annual and current incomes appears in a
sample of persons in households who experience a demographic change
between interviews. For this particular sample annual income measures result in
a higher poverty rate estimates than current income measures do. This is preci
sely the opposite of what they found in the whole population. Also, and most
surprisingly, changes in household’s labour market attachment do not increase
the divergence between annual and current income. These results highlight the
fact that there might be a problem in the definitions of annual income and the
moment at which the characteristics of the households are evaluated. In fact,
the characteristics of the household are measured some time later to the end of
the annual income accounting period. One of the advantages of sub-annual pa
nels (e.g. the SIPP or the ECPF) is precisely that they provide up to date income
and family composition information at short time intervals. This improves the
expected correlation between any demographic or socio-economic events and
changes in household income.
Finally, Ruggles and Williams (1986, 1989) and Ruggles (1990), using the US
SIPP database, find more substantial differences between poverty indicators
using annual and current income. This source of data provides the researcher
with information on sub-annual earnings in a monthly basis during approxima
tely three years. A first interesting result is that these authors find a large
amount of within-year movement into and out of poverty in all population
groups using current (monthly) income accounting period which is not detected
using an annual one. For all subgroups the proportion of people poor on ave
rage in a given month is always higher in the case of monthly income than
when computing the proportion that is poor using annual incomes. Most pre
cisely, in the US the groups showing the lowest divergence when changing the
period of income account are those individuals whose incomes depend largely
on social transfers, i.e. elderly persons and lone or single-parent families. The
variability of incomes on a month-to-month basis is large if we consider that
these authors find that the proportion of those who are poor at least one
month is more than four times as high as the proportion of those being poor
in every month of the year.
— 12 —
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3. DATA AND DEFINITIONS
3.1. The Encuesta Continua de Presupuestos Familiares Survey and
3.1. our sample
Following the line in Ruggles (1990) in this paper we use a sub-annual panel
of incomes similar to the American SIPP in order to study the sensitivity of po
verty indicators to the choice of accounting period. In our case we use infor
mation on a sample of Spanish households using the ECPF, a rotating panel
survey which interviews 3,200 households every quarter (substituting 1/8 if its
sample at each wave) and offers us information on seven different sources of
incomes and on a large amount of demographic and socio-economic
household characteristics. Households are kept in the panel for a maximum of
two years.
A first advantage of sub-annual panels (like SIPP and ECPF) over annual
ones is that the former allow the researcher to define different income ac
counting periods within the year. Moreover, sub-annual panels could be effec
tively used to measure income flows to households with less errors. The
quality of annual income constructed summing up monthly or quarterly inco
me is expected to be higher than annual income computed on retrospective
information referred to the year previous to the interview and/or on current
income levels, which are expected to cause more errors. Thus, the use of a
quarterly panel for households who answer at least four times to the survey
would assure a most accurate measurement of the total annual income flow to
that household. The notion of current income is also more accurate than that
in databases providing only usual current income. In the latter case income is
already smoothed and thus divergence with annual incomes is expected to be
small.
A second advantage of sub-annual survey periods is that they provide income
and family composition information at shorter time intervals. This helps to
identify more precisely the specific point in time at which demographic or so
cio-economic events take place in the household. This is useful to obtain more
accurate equivalent income since we can better fit changes in households’ size
or composition during the period of reference for computing equivalent inco
me. In this sense, it becomes particularly useful in the study of poverty dynamics
because it improves the expected correlation between these events and changes in household income and expenditure.
However, a clear drawback of a sub-annual interview structure of a panel is
that household fatigue of answering to the survey various times a year imposes
a substantive attrition rate and short household tracing periods (32 months in
— 13 —

the SIPP, 24 in the ECPF for those remaining all the time). In this context, and
given the importance of attrition in the ECPF (approx. a 35 percent of
households leave the panel earlier than a year after first interview and 72 per
cent of households leave the panel before two years8), we apply longitudinal
weights to the data in order to take account of possible bias arising from this
unplanned sample attrition. Non-random attrition is a potentially serious pro
blem which is recurrently noted in the literature (see Bradbury et al., 2001 or
Luttmer, 2001) but rarely taken into account. The procedure to obtain the rele
vant attrition weights consists in a probit regression of the probability of staying
in the panel for a year (fourth interview) on household characteristics (age, level
of education, civil status, sex and labour status of household head together with
the number of household members and household residence township).
Weights were constructed by predicting the inverse of the probability of being a
“stayer”. This strategy of constructing attrition weights is one of the options
proposed by Kalton and Brick (2000) who indicate that recent research obtains
similar results on the value of weights using this methodology than using any of
the other two proposed in the literature. We actually find that households with
better economic positions living in urban areas whose head is young and highly
educated are more likely to drop out of the sample9. Note also that these attri
tion weights are furtherly combined with representativity weights provided by
the Spanish Statistical Office (INE) in order to construct a weighting method
that takes into account, at the same time, the probability that a certain
household type is selected from the Spanish population to be part of the ECPF
sample and the probability of this household type of answering four or eight ti
mes to the panel survey (see Appendix for a thorough description of the weigh
ting procedure).
A pooled sample of our data consists of 18,008 households observed
between four and eight times between the first quarter of 1985 and the last
quarter of 1995, both inclusive. Note, however, that in the study income distri
8

For households who leave the panel before the year we are not able to construct yearly
income and thus we cannot compare annual to current income in the analysis of income dis
tribution statics. For households who leave the panel before two years we are not able to
construct two annual income variables in order to compare the household's income distribu
tion dynamics using annual or current income.
9
Winkels and Davies (2000) indicate that in analysing panel data attrition in a Dutch dataset
they found that it is residential mobility, couples marital separation and the departure of
children from the household more than household characteristics what determined an indi
vidual's probability of attrition in the panel. Clearly, the difficulty in collecting information
on these transitions leaves us with the only option of using household characteristics at first
interview in order to predict the likelihood of non-response and thus obtain attrition
weights.
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bution dynamics the sample reduces to 7,713 households observed during two
years10. Descriptive statistics of these two samples appear in Tables B1 and B2
in the Appendix. The comparison of these tables confirms that our samples are
outstandingly similar.
3.2. Relevant definitions
The choice of the household as unit of study is based on the fact that an indi
vidual’s well being is believed to strongly depend on total household welfare (if
income is equally distributed within the household). Also, the shortage of de
mographic and socio-economic information (apart from age and sex) of indivi
duals other than the head of household and the spouse in the data makes this
choice advantageous. Following, to some extent, the terminology in Jenkins
(1999), a clear way to write our economic measure of well being is to use the
household income-equivalent or HIE . HIE hq is the needs-adjusted household h
gross income at quarter q. Thus:
L

HIEhq

=

K

∑∑ xlkq
l=1 k =1

m(a,L)

(1)

where l indicates the number of individuals in the household (l=1,2..., L) and k
is each money income source11. The denominator is an equivalence scale fac
tor, which depends on household size L and on a vector of household compo
sition variables a (ages of individuals, etc.). Our welfare measure HIE hq is
therefore the sum of all household members monetary income adjusted by
household needs using the parameterised Buhmann et al. (1988) scales, such
that:
m(a,L) = (household size) s , s ∈ [0,1],

(2)

with the value for the parameter fixed at an intermediate value, s=0.5.
Regarding our definition of poverty we use a relative notion. A household is
counted as poor if its HIE q is below 60 per cent of the contemporary median
equivalent household income.
10

See Cantó (1998) for a thorough description of the ECPF and discussion of its advantages
and drawbacks in the study of poverty dynamics.
11
Monetary individual disposable income includes employment and self-employment income,
income from regular transfers (including pensions and unemployment benefits), investment
income and income from other sources. It excludes social insurance contributions and it is
net of pay-as-you-earn taxes.
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4. THE EFFECT OF THE ACCOUNTING PERIOD ON POVERTY
4. AND INEQUALITY DURING ONE YEAR
In order to measure the impact of the accounting period on the income dis
tribution a non-parametric density function was estimated12 for each type of
relative equivalent income. Figure 1 provides the estimated difference between
both densities. It is shown that the quarterly income density is less equally dis
tributed and more bipolarised than yearly income one. The former displays less
population mass in the intermediate interval comprised approximately between
50 and 140 percent of the median relative income, and more everywhere else.
Figure 1
DIFFERENCE BETWEEN NON PARAMETRIC DENSITIY FUNCTIONS:
QUARTERLY-YEARLY INCOME
f(x) q -f(x) y
0,05
0,03
0,01
-0,01 0

1

-0,03

2

3

4

5

6

Income (relative to the median)

-0,05
-0,07

Poverty line (60%)

In line with previous results, Figure 2 shows the difference between the co
rresponding cumulative densities estimated directly from data at different points
of the relative income distributions providing also a 95 percent confidence in
terval of these differences obtained using a standard bootstrap technique13. It
12

For the estimation we use kernels, with no assumption about the shape of the distribution,
smoothing the densities avoiding the noise induced by the use of a sample instead of the
whole population. We estimate a function f̂ (y) over the logarithm of incomes y=(y1, ..., yn) in
each sample assuming that there exists an original density f(y) from which the sample was
^
1 n  y j − yi 
 ∀j , where h is the optimal
extracted. The estimator we use is: f y j =
K
h i=1  h 
bandwidth obtained through the minimisation of the mean integrated square error, and K(.) is
the kernel function, which is Gaussian in our case.
13
Throughout this paper all inference analysis is done using bootstraps. This requires resam
pling the original sample a large number of times (1000 in our case) and allows us to obtain
the distribution of the indices using the percentile method and correcting for the bias of the
estimated average with respect to the observed value.

( )

∑
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can be observed that when plotting this line of differences we find one single
crossing of the x-axis which is very close to the value of median equivalent income. This implies that for every relative poverty line between 0 and that point,
poverty incidence is larger using quarterly than using annual income. This diffe
rence is not large though, but it is still significantly different from zero at least up
to 70 percent of the median, reaching its maximum between 50 and 60 percent
(around an additional 1.2 percent of households are classified as poor using a
quarterly income accounting period). This result has important consequences in
terms of poverty rankings: it implies that within that interval the annual relative
income distribution dominates the quarterly relative income distribution for the
headcount ratio, i.e. the Foster, Green and Thorbecke index FGT(0)≡H14. It
thus follows that all indices in the class of additively separable poverty measures
satisfying the monotonicity axiom (including the rest of FGT family) will agree
with the same ranking between distributions (Atkinson, 1987) for all poverty li
nes lying in that interval. This is precisely the interval which includes all the most
usually chosen poverty thresholds.
Figure 2
DIFFERENCE BETWEEN CUMULATIVE DENSITIY FUNCTIONS:
QUARTERLY-YEARLY INCOME

F(x) q -F(x)

y

2,0
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Given our choice of poverty threshold (60 percent of the median) head
counts are larger using a quarterly income accounting period than using an an
nual one: 17.2 versus 16 percent of households (7.5 percent larger) are
classified as poor. Even if we could consider this just a slight difference, there
are three further relevant questions in order to evaluate all differences in the
distributive analysis when deciding to use each of these alternative income con
cepts. The first one refers to the possibility that the use of different income ac
14

That is, there exists first-degree stochastic dominance for the censored distribution of an
nual relative income over the censored distribution of quarterly relative income.
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counting periods may imply that poverty intensity and inequality differ more
than what poverty incidence does. A second concern is related to the nature of
re-rankings that may occur within the distribution when changing the income
concept. Further, a third and very important question is that of whether or not
both criteria identify the same households as poor i.e. to what extent do both
concepts coincide in identifying the poor.
Regarding the first question, that concerned with the possibility that the use
of different income accounting periods may imply that poverty intensity and
inequality differ more than what poverty incidence does, we need to undertake
a more detailed analysis of income distribution. Table 1 presents additional es
timates for a group of poverty and inequality indices. Here we actually confirm
that poverty indices accounting for poverty intensity and/or inequality within the
poor provide larger divergences between the results obtained with each ac
counting period than the headcount ratio did constraining the analysis to pov
erty incidence. All divergences go in the same direction, as expected by the
existence of head-count ratio dominance, indicating that the use of a quarterly
accounting period results in higher poverty estimates. The poverty gap ratio is
22 percent higher, and the FGT family for α≥2 increasingly diverges with the
poverty aversion parameter (i.e. the most sensitive the index to the extremely
poor). In the case of Sen and Thon (or Sen modified) indices that do not belong
to the additive separable class we also show that their results diverge in more
than a 20 using different accounting periods.
Table 1
INCOME DISTRIBUTION ESTIMATES

Quarterly Annual (Q/A)*100

Poverty
Headcount ratio (%)
(Index FGT(0)*100)
Income gap ratio (%)
Poverty gap ratio (%)
(Index FGT(1)*100)
Index FGT(2) *100
Index FGT(3) *100
Index FGT(4) *100
Index FGT(5) *100
Sen index *100
Thon index *100

95% Confidence interval
for the ratio (Q/A)*100

17.237
25.687

16.032
22.671

107.5
113.3

104.8
110.1

110.2
117.0

14.428
11.983
11.214
10.896
10.74
16.423
18.436

13.635
11.383
10.694
10.417
10.286
15.242
16.944

121.8
143.4
174.9
214.9
258.7
122.5
121.5

118.1
135.7
160.8
191.8
222.9
118.9
117.8

125.5
151.4
190.8
243.2
305.2
126.3
125.0
(Sigue)

— 18 —

Instituto de Estudios Fiscales
(Continuación)
Quarterly Annual (Q/A)*100

Inequality
Theil (-1)
Theil (0)
Theil (1)
Theil (2)
Gini

944.7
0.208
0.169
0.225
0.311

176.8
0.153
0.147
0.180
0.295

534.3
136.6
114.9
124.8
105.3

95% Confidence interval
for the ratio (Q/A)*100

296.4
129.6
111.1
115.1
104.4

1219.4
144.0
119.2
137.4
106.3

Also in Table 2 we present some inequality measures for the entire distribu
tion. Indices show that, as it is theoretically expected (see Shorrocks, 1978),
inequality increases as one uses shorter time measurement intervals. This diver
gence is found to be increasing with the level of inequality aversion (and thus the
higher the sensitivity to the situation at the bottom of the distribution): the
lower the parameter of inequality aversion the higher the divergence between
short-time measurement intervals and longer time ones. This statistically signifi
cant result could have also been presumed by the existence of a single crossing
observed between the respective distribution functions leading to second
degree stochastic dominance (and consequently Lorenz Dominance). Figure 3
displays both Lorenz curves, showing that annual income curve is always above
that of quarterly income. The difference is small but statistically significant.
Figure 3
LORENZ CURVES WITH QUARTERLY AND YEARLY INCOME
1
0,9
0,8

Population share

0,7
0,6
0,5
0,4
0,3
0,2
0,1
0
0

0,1

0,2

0,3

0,4

0,5

0,6

0,7

Income share
Quarterly
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Yearly

0,8

0,9

1

Additionally, evaluating the kind of re-rankings that occur to households
when we move from quarterly income to annual income can help in evaluating
the actual changes that take place in the income distribution when the income
accounting period is changed. For this we construct a transition matrix on deci
les defined by both income criteria (see Table 2). Between a third and four fifths
of households are observed to remain in the same decile when changing the income criterion from quarterly to annual. Most changes in decile classification
are observed within the deciles in the middle of the distribution while fewer
changes take place around the tails. In general there are more movements
affecting people with low income than affecting households in the upper tail of
the income distribution. A fourth part of households in the first decile moves
up, and the same happens to around thirty percent of those in the deciles two
to six. Most changes are of a short range, i.e. they are moves to the
neighbouring decile; given that only around 10 percent of households below the
median with quarterly income move at least two deciles up when using annual
income. Indeed, the proportion of households in the lowest deciles moving to
the top of the distribution is insignificant. For instance, 25.5 percent of
households in the first decile move up with yearly income, but only 2.2 percent
effectively cross the median (the respective shares for the second decile are
29.3 and 3 percent). These results allow us to reject, in line with Ruggles (1990),
the “college professors taking the summer off” scenario as being the typical case
explaining differences between quarterly and yearly low-income groups.
Table 2
RE-RANKINGS IN THE DECILE DISTRIBUTION WITH DIFFERENT INCOME CRITERIA
Decile Yearly

Decile
Quarterly

1

2

3

4

5

6

7

8

9

10

11

74.5

16.0

14.5

12.1

10.9

11.0

10.3

10.5

10.2

10.2

12

21.1

49.6

19.6

14.1

12.7

11.4

10.9

10.2

10.3

10.2

13

13.8

25.3

41.1

21.0

15.7

11.5

10.9

10.4

10.4

10.1

14

11.3

15.9

23.7

36.4

22.3

17.0

12.2

10.8

10.1

10.3

15

10.7

11.9

18.2

23.7

33.9

22.7

16.1

12.2

10.5

10.2

16

10.1

11.3

12.5

18.9

22.6

34.7

23.2

15.6

10.8

10.4

17

10.2

10.5

11.1

12.8

18.1

21.7

38.1

23.0

13.9

10.6

18

10.1

10.0

10.5

11.6

12.1

18.2

23.4

42.6

20.1

11.4

19

10.0

10.1

10.2

10.4

10.6

11.7

14.6

19.4

57.4

15.6

10

10.0

10.1

10.0

10.0

10.1

10.2

10.8

12.3

15.9

80.6
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Annual distribution
Decile
Quarterly

11
12
13
14
15
16
17
18
19
10

Remain
Remain in the Moves up
Moves down (at
in the Moves upMoves up same decile (at least
least 2 deciles)
same decile
or neighbor 2 deciles)

74.5
49.6
41.1
36.4
33.9
34.7
38.1
42.6
57.4
80.6

25.5
29.3
29.9
32.6
31.7
29.9
27.5
21.6
15.6
11.0

10.0
21.1
29.1
31.0
34.5
35.4
34.4
35.8
27.0
19.4

90.5
90.3
87.3
82.4
80.3
80.5
82.8
86.1
92.3
96.6

19.5
19.7
18.9
10.3
19.0
16.8
14.5
11.4
11.0
11.0

10.0
10.0
13.8
17.3
10.8
12.8
12.7
12.5
17.7
13.5

Finally, regarding the third question, that concerning whether or not both
criteria identify the same households as poor, Table 3 presents some results on
the degree of coincidence in the classification of households as poor or non
poor using each criterion. Of those identified as poor with annual income, one
out of five is considered non-poor with quarterly income. The opposite is true
for one out of four of the quarterly poor. At the same time, around 4 or 5 per
cent of those classified as non-poor with one criterion are not classified as such
with the alternative one. In total, 7.4 percent of all households in the sample are
classified differently when using both criteria. Clearly, the importance of this
group of households depends on their distinct characteristics from the samples
of poor and non-poor households.
Information contained in the same table provides us with some evidence on the
stability of the poverty status all along the year previous to the household interview
and on the importance of considering accounting periods shorter than a year in
measuring household income. Focussing on quarterly income during the year pre
vious to the interview we find that around 30 percent of all households in the sam
ple are touched by poverty during at least one quarter of the year while only one out
of three or these households are poor during the whole year long. That is, consid
ering poverty within the year, the extent of poverty in the population increases sig
nificantly. Moreover, regarding the group of those considered non-poor on an
annual basis, a significant amount of them (16 percent) were poor during at least
one quarter of the year. As expected, the quarterly income criterion is more exi
gent in order to classify households as poor during a whole year given that only
around a half of yearly poor households on an annual income accounting period ba
sis were poor all along the year using a quarterly accounting period.
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Table 3
HEADCOUNT RATIOS: ANNUAL AND QUARTERLY INCOME
All

Annual non-poor

Annual poor

Quarterly poor

17.24

15.15

180.56

Average of poor in each quarter
Poor during:

18.15

15.73

183.23

never (0 quarters)
1 quarter

70.62
18.44

84.11
19.78

,0
111.43

2 quarters
3 quarters

16.95
15.68

15.21
10.91

116.06
130.66

at least 1 quarter
at least 2 quarters

29.38
20.94

115.9
16.12

10011.
198.56

at least 3 quarters
always (4 quarters)

13.99
18.31

10.91
01

1182.51
1151.84

All
Annual Poor
Percentage of households classified
differently with both criteria

16.03

Quarterly non poor Quarterly poor
3.77

174.93

1

7.4

As we have just pointed out, the importance of analysing these issues is that
of discovering if both criteria identify the same households types as poor or
non-poor. Clearly, it could be the case that the situation in the demographic and
socio-economic characteristics of the 7.4 percent of households who are classi
fied differently under each criteria are remarkably similar to those of the poor
or non-poor samples which would mean that the characterisation of poor
households would basically coincide using anyone of these criteria. With the
purpose of studying this we look at poverty incidence by population subgroups
using each accounting period, measuring household characteristics at fourth in
terview. Table 4 presents headcount ratios for different typologies of house
holds with each income definition and the ratio between them. The most
outstanding feature is the strongly increasing divergence between both criteria
when the household head's level of education increases. This implies a higher
instability of incomes when the household head is highly educated than other
wise. The effect is especially clear from the point where a primary school level
is completed. As a consequence, the more educated the household head is, the
larger the differences in poverty rates between quarterly and annual income ac
counting periods. This is probably due to the fact that even if highly educated
groups have a very low poverty risk, between 1.8 and 8.4 percent, they are
subject to being identified as poor using a quarterly income accounting period
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when, for example, they are sub-employed for a short period of time. How
ever, given their large chances to get a better job, increasing their income ac
counting period rapidly decreases their poverty risk15. The fact that qualification
is a relevant issue in explaining differences in the characteristics of households
classified as poor under these two criteria is furtherly highlighted by the fact
that household heads who are full-time qualified employees show the largest
divergence in poverty rates (35 percent) according to labour market status.
Other household characteristics which differ between samples are the fact of
being headed by a 35 and 45 years old, headed by a female, being a household in
a couple with one or two children, living in the largest townships or being a
household whose head is self-employed or works part-time. All these charac
teristics register higher poverty rates measuring quarterly income during the
fourth quarter than during the whole year. Finally, only a few number of char
acteristics show poverty rates based on an annual income concept which are
slightly larger than poverty rates during the last quarter of the year. In our case
this is most likely to happen in households with three or more children whose
head is a non-qualified employee where the spouse is employed.
Table 4
HEAD-COUNT RATIO BY HOUSEHOLD TYPE
Quarterly

Annual

Q/A*100

female head

27.8

25.0

111.0

male head

14.8

14.0

106.1

illiterate

42.7

40.9

104.4

no studies

28.5

27.2

104.6

primary school

16.8

15.6

107.9

secondary (1st cycle)

9.5

8.4

112.6

secondary (2nd cycle)

5.3

4.4

120.6

university (3 years)

2.9

2.0

143.0

university (5 years)

3.3

1.8

187.8

Sex of household head

Education household head

(Sigue)
15

The proportion of those holding a university degree ever touched by poverty is more than
three times the poverty rate with yearly income: 7.1 (3 years degree) and 5.6 percent (5
years degree) compared to 2 and 1.8 percent respectively. Note here that in the Spanish
context this becomes specially likely due to the high instability of young individuals holding an
university degree in the labour market because of the existence of a large amount of qualified
individuals with temporary contracts.
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(Continuación)
Quarterly

Annual

Q/A*100

15.2
27.6
11.9
23.3
19.1

14.3
27.2
10.6
24.0
17.6

106.2
101.5
112.4
96.9
108.5

13.1
13.2
13.1
18.1
25.4

12.3
11.8
12.0
17.5
23.5

106.3
111.6
109.2
103.2
108.3

25.7
23.0
20.9
20.1
13.3
13.2
11.4

24.9
21.9
20.5
17.9
12.3
11.7
10.1

103.1
105.0
102.0
112.3
107.8
112.0
113.0

3.7
29.5
16.4
14.8
41.1
31.9
44.5
25.3
29.0
38.8
40.8

2.7
30.5
17.8
13.0
36.5
28.8
41.6
23.8
30.1
35.5
35.5

135.0
96.5
92.3
113.9
112.7
110.7
107.1
106.6
96.4
109.2
114.8

26.0
7.4
16.7
17.2

23.5
7.6
15.6
16.0

110.5
97.4
107.2
107.5

Household demographic type

with children
lone or single parent
couple <=2 children
couple >=3 children
without children
Age group
<35
35-45
45-55
55-65
≥65
Size of municipality of residence
<5,000 inhabitants
5,000-10,000 inhabitants
10,000-20,000 inhabitants
20,000-50,000 inhabitants
50,000-100,000 inhabitants
100,000-500,000 inhabitants
>500,000 inhabitants
Head labor market status
full-time employed, qualified
full-time employed, non-qualified, agric
full-time employed, other non-qualified
full-time self-employed
Part-time (<13 h) employed
unemployed, with benefit
unemployed, without benefit
retired with pension
retired without pension
working at home
other situation
Spouse status
no spouse
spouse employed
spouse not employed
All
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What differences do these results make compared to those already known in
the literature? In this paper sub-annual incomes are measured each quarter
rather than each month. As a consequence, we find that average quarterly pov
erty rate is around 14 percent higher than the annual rate16, while Ruggles and
Williams (1986) found a larger difference measuring incomes every month: the
average monthly poverty rate during a year was 25 percent higher than the an
nual rate (13.7 versus 11 percent). The difference could be perfectly explained
by the smoothing effect imposed by a larger sub-annual period. Our results co
incide with these two authors’ in that around a half of annual poor were poor all
year long, and that the proportion of ever poor during a year is substantially
higher than the proportion of annual poor (1.8 times in Spain, 2.4 in the US
case). In both cases there is some difference across population subgroups: ac
cording to Ruggles and Williams the elderly and single parents were the demo
graphic groups for whom poverty rates diverged the least, probably due to their
dependency on social transfers. This result is replicated in the Spanish case,
however a more detailed analysis in the present paper highlights the fact that
qualification in employment is even more crucial to explain divergences across
groups17. In general in this paper we sustain that poverty and inequality are
larger with quarterly income, the magnitude depending on the index but with
generally larger effects the more sensitivity to the bottom of the distribution,
something relevant to poverty analysis. This result contrasts with Böheim and
Jenkins (2000)’s, who found more divergences in the upper tail, what they at
tributed mostly to measurement error.

5. THE SENSITIVITY OF INCOME DYNAMICS TO THE CHOICE
5. OF ACCOUNTING PERIOD
So far we have concentrated the analysis on the effects of the accounting pe
riod on the income distribution during one year. The aim in this section is to
open the discussion to the effects on income and poverty dynamics between
two different years. For that purpose we restrict the previous sample to those
households observed at least eight interviews (7,713 observations).
16

Note that our average quarterly poverty rate is higher than the rate computed at the
fourth quarter. This is due to the fact that on average poverty rates decline during the interval
used to construct the sample.
17
A comparison with Morris and Preston (1986) is more difficult due to the high variability in
their results. Poverty rates using current income were 16 percent larger than annual income
in 1968, 5 percent in 1977 but 34 percent lower in 1983. Differences between Gini coeffi
cients were pretty small, 5 percent higher with annual incomes in the first year, similar in the
second one and 6 percent lower in the third one. Our results were obtained using a pool of
observations between 1985 and 1995, thus averaging divergences during that period.
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Table 5
POVERTY ENTRY AND EXIT: QUARTERLY AND ANNUAL INCOME
QUARTERLY INCOME

Quarterly entry and exit rates
Entry rate
6.4

Exit rate
31.6

Entrants
50.5
15.5
4.5
29.5
100

Leavers
31.4
23.1
43.0
2.5
100

Composition of Quarterly entrants and leavers
Yearly stayers (non poor)
Yearly stayers (poor)
Yearly leavers
Yearly entrants
Total

ANNUAL INCOME

Annual entry and exit rates
Entry rate
4.0

Exit rate
30.2

Entrants
15.2
35.1
4.0
45.6
100

Leavers
28.8
17.1
49.2
4.9
100

Composition of Annual entrants and leavers
Quarterly stayers (non poor)
Quarterly stayers (poor)
Quarterly leavers
Quarterly entrants
Total

Between fourth and eighth interviews we observe that, whatever the crite
ria, more than 30 percent of households considered as poor leave poverty. Mo
re precisely, using quarterly income a 31.6 percent of those quarterly poor at
fourth interview have left the ranks of poverty a year later while using annual
income this percentage drops slightly to 30.2. However, these small differences
in leaving poverty transition rates become much larger if we consider the “fa
lling in poverty” transition instead. Households classified as non-poor using a
quarterly income accounting period have a considerably higher probability of
transiting into poverty than households classified as non-poor using an annual
income accounting period (6.4 respect to 4.0). Clearly, this all reflects a higher
mobility in current income respect to annual income, but differentiates the im
portance of this mobility in its implications on the analysis of the entry to depri
vation respect to the exit from it.
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A further interesting result from Table 5 is that of contrasting the differences
in the classification of households as poverty entrants or leavers using both cri
teria. Results show that, even if poverty exit rates are rather similar both crite
ria differ in identifying poverty leavers: only half of those classified as leavers by
one criterion are equally classified by the other one (43 or 49.2 per cent of
quarterly or annual income leavers respectively). This misclassification is even
more strong when considering the transition of stepping into poverty (poverty
entrants). Even if 45.6 per cent of yearly income entrants are also classified as
quarterly income entrants, considering the reverse i.e. the percentage of quar
terly income entrants that are also classified as yearly income entrants, the per
centage drops down to 29.5 per cent. This result implies that the use of a
current income accounting period in analysing the transition of households into
poverty (poverty entry) would capture more accurately the group of those that
would enter poverty in a yearly basis than the use of an annual income accoun
ting period would do the job in approaching the group of those who enter po
verty in a quarterly basis.
In our view, even if we centre the discussion in the effects of changing the
accounting period on poverty dynamics, it is also particularly interesting to ana
lyse the effects on the dynamics across all the income distribution. Clearly, co
rrelation between income at the fourth interview and income at the eighth
interview is higher when using annual income (0.87) than when using current
one (0.66) indicating, as expected, more income mobility in the second case.
With the purpose of looking in more detail at this general result, we have divi
ded the income distribution at each quarter or year into deciles and we have
calculated the percentage of households who move up or down the income
distribution between two moments in time (fourth and eighth interview) and
under each accounting period criteria. Results on the difference in household
income mobility using quarterly and yearly income accounting periods appear in
Figure 4. In general, as expected, we find a larger mobility in household incomes
using a quarterly accounting period than using a yearly one. This is especially
true for the lowest income group, the first decile, where we observe 42 per
cent of households moving up to other deciles using a quarterly criterion in
contrast with only 34 percent when using the annual one. Mobility is also higher
using a current income accounting period for the fifth and subsequent deciles.
However, it is interesting to note that between the second and the fourth deci
le, thus including some of the least severe poor, mobility is lower using a quar
terly income accounting period than using a yearly one. The generally higher
mobility of household incomes when using current income respect to using an
annual one is reinforced in the case of choosing a more exigent mobility crite
rion: a move is only registered as such if it implies that household incomes move
two or more deciles. With this new mobility criterion all deciles show a higher
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proportion of households moving up or down the income distribution using cu
rrent income than using an annual one, with the only exception of the second
decile where they coincide. This all implies that modifying the income accoun
ting period may have different consequences for household income mobility de
pending on the point at which a household is situated within the income
distribution at the initial moment. This is even more so if we use a simple mobi
lity definition such as changing decile.
Figure 4
DIFFERENCES IN PERCENTAGES OF HOUSEHOLDS MOVING UP OR DOWN:
QUARTERLY MINUS YEARLY INCOME
12
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In order to connect our results on poverty dynamics with those obtained in
poverty statics, we are interested in analysing the differences in poverty transi
tion rates (i.e. poverty exit and entry rates) for different demographic and so
cioeconomic groups of households when changing the income accounting
period. Our interest is that of determining if those classified as poverty stayers
or leavers under each criterion differ in their characteristics and therefore po
verty dynamics analysis should consider some sensitivity analysis to the income
accounting period chosen. Results on exit and entry rates by population sub
groups appear in Table 6, which also provides the relationship between both
(columns 3 and 6) in order to highlight for what characteristics quarterly and
yearly rates diverge the most.
In Table 6 it can be observed that for most household characteristics one
finds higher exit and entry poverty rates using a quarterly income accounting
period than using an annual one. Some exceptions appear in poverty exit for
households without children, with an employed spouse, whose head is between
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55 and 65 years of age or is retired. However, a more interesting result here is
that the magnitude of the discrepancy between annual and current income tran
sition rates notably diverges across groups. There are characteristics which re
gister differences that are higher than that of the mean household (first line of
the columns), implying that households with the characteristic have a larger income mobility both into and out of the low income group than the mean
household. This is the case of households headed by a young individual below
35 years of age. In contrast, households with a relatively large difference in the
exit transition rate but a relatively low one in the entry rate are those whose
income instability tends to promote households out of poverty in the short-run.
These households are most likely to be households with children, living in large
townships, whose head is unemployed or in other labour market status or who
se spouse is not employed. Finally the characteristics which may imply a relati
vely high within the year mobility promoting a fall into poverty in the short-run
are the employment of the head and the spouse and the fact of living in relati
vely small townships (below 50,000 inhabitants).
Table 6
ENTERING AND LEAVING POVERTY RATES BY HOUSEHOLD TYPE:
ANNUAL AND QUARTERLY INCOME

Exit rate
Quarterly

ALL
Sex of household head
female head
male head
Education household head
illiterate, no studies, primary
secondary or university
Household demographic type
with children
without children
Age group
<35
35-45
45-55
55-65
≥65

Entry rate

Annual Q/A*100 Quarterly Annual Q/A*100

31.58

30.21

104.6

16.36

14.04

157.4

26.78
33.79

26.28
31.89

101.9
106.0

11.39
15.40

18.16
13.23

139.6
167.2

30.67
38.13

29.62
35.54

103.5
107.3

18.15

14.98

12.87

12.21

163.7
129.9

39.40
26.43

34.26
27.54

115.0
196.0

16.08
16.67

13.73
14.31

163.0
154.8

38.79
39.45
38.84
32.07
23.35

28.77
33.92
39.73
33.48
23.96

134.8
116.3
197.8
195.8
197.5

18.89
14.63
15.11
15.92
17.74

15.08
12.78
13.20
14.52
14.80

175.0
166.5
159.7
131.0
161.3
(Sigue)
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(Continuación)
Exit rate
Quarterly

Entry rate

Annual Q/A*100 Quarterly Annual Q/A*100

Size of municipality of residence
<50,000 inh.

27.73

28.90

196.0

15.03
13.29

174.0

115.1

18.75
14.57

≥50,000 inh.

36.96

32.10

employed
unemployed

38.62
40.53

39.39
27.07

198.0

15.07

12.80

149.7
96.7

16.53
17.70

12.61
15.33

181.1
131.1

retired

25.57

26.43

other
Spouse status
no spouse
spouse employed

30.31

20.66

146.7

12.76

10.61

120.3

26.14
39.17

26.22
42.17

199.7

17.58

142.5
306.1

34.24

30.94

110.7

10.80
14.01
15.62

spouse not employed

138.9

Head labour market status

192.9

11.31
13.66

144.5

153.6

The literature has also provided some evidence on the effect of the accoun
ting period on income dynamics. Our results confirm, once again, Ruggles
(1990)’s view on the fact that quarterly income mobility is not strongly affected
by people with high annual income. In our case we find a quite similar result to
hers: 92 percent of quarterly entrants in poverty have an annual income that is
below the corresponding median. If we compare our results with those pre
sented by Böheim and Jenkins (2000) using the BHPS a first point of divergence
is that the difference we find in the correlation between the incomes of one
year and the next using both accounting periods is sensibly larger than that
found by these authors18. However, our results coincide with theirs in detecting
only a slight difference between the percentage of households remaining in the
same decile during two years using a current income criterion (45.7 per cent)
and using an annual income one (43 per cent). In any case, we furtherly obtain
that there are important differences in mobility depending on the initial position
of household income in the distribution. Further, an important distinction
between our findings and those obtained by these authors refers to the fact that
in the British panel results there is not much difference between exit and entry
18

In their case they face a high variability of this difference through time. They find particu
larly small differences between some waves of the panel (in some cases they even obtain a
reverse sign of the correlation coefficient). The largest difference they found was that of a
correlation of 0.81 for current income and a correlation of 0.64 for annual income. In any ca
se, their estimates of the difference are more stable when removing some small percentage
of the highest incomes.

— 30 —

Instituto de Estudios Fiscales

rates into the low-income group using a different income accounting period. In
contrast, our estimates reflect a much more substantial difference in the esti
mation of poverty entry rates.

6. CONCLUSIONS
In this paper we have offered additional evidence on the effect of the ac
counting period on the income distribution, mainly on the analysis of poverty
incidence, transitions into and out of poverty and the composition of the poor.
We undertake the analysis of the sensitivity of income distribution estimates
using a longitudinal survey which is similar to the SIPP: the Spanish Encuesta
Continua de Presupuestos Familiares (ECPF) and using a fine weighting method
that takes both representativity and attrition in the panel into account. Using
this data source we are able to use sub-annual periods of income and to re
construct the household's complete picture of incomes over the year. More
precisely, in our static approach we compare the annual income of households
observed four times in the survey (the sum of their first four quarterly incomes)
with their quarterly income obtained between their third and their fourth inter
view in the survey. In the dynamic approach, instead, we analyse the income
change experienced by a household observed during two years in the panel.
Here we must contrast the level of income mobility obtained if comparing
household quarterly income at fourth and eighth quarters with the level of income mobility obtained if comparing the first year's annual income (the sum of
their first four quarterly incomes) and the second year's annual income (the sum
of their last four quarterly incomes).
Results indicate that there are some relevant differences in poverty statics
and dynamics when we use different income accounting periods. Most precisely,
even if differences in poverty incidence are small, a quarterly income accounting
period registers statistically significant higher poverty levels under a large
battery of poverty indices. The magnitude of the difference is larger the more
sensible the index to the situation at the bottom of the distribution. Also, some
interesting differences are found in terms of the composition of the group of the
poor: using quarterly income we find more highly qualified poor households.
Other household characteristics which differ between samples are the fact of
being headed by a 35 and 45 years old female or being a couple with one or two
children living in the largest townships whose head is self-employed or works
part-time.
As expected, we find a higher mobility in using a quarterly than using an an
nual accounting period. In any case it is most interesting to note that there are
some relevant differences depending on the direction of the movement (diffe
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rences are larger in poverty entry than in poverty exit) and the point of the income distribution where they happen (the largest difference appears in the first
decile). Similarly to the case in poverty statics, the identification of households
moving into and out of the poor group differ with the accounting period. Most
groups show higher entry and poverty rates using current income than using
annual income, with the largest difference affecting households headed by young
individuals (below 35 years of age). This implies that their income mobility wi
thin the year is high. In contrast, households with children, living in large
townships, whose head is unemployed or in other labour market status or who
se spouse is not employed are most likely to be households with a positive
household income instability within the year, that is, household income instabi
lity often implies a higher poverty exit. Finally the characteristics which may im
ply a relatively high within the year mobility promoting a fall into poverty in the
short-run are the employment of the head and the spouse and the fact of living
in relatively small townships (below 50,000 inhabitants).
In sum, in this paper we sustain that income instability is larger using a cu
rrent income accounting period than using an annual one, and that this has im
portant consequences for the measurement of poverty levels during a year, for
the identification of who has low income and for determining how many
households (and with what characteristics) fall into poverty between two given
years. Thus, the analysis of the sensitivity of results on poverty statics and
dynamics to the accounting period chosen seems rather important in several ca
ses. Moreover, in our view, these results are important in order to guide social
policies aimed at the short-run poor, as it is the case for many minimum income
guaranteed schemes and emergency aids designed by modern societies based
on sub-annual means tested benefits.
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APPENDIX A
Accounting for different selection and attrition probabilities
In this study we use a sample of Spanish households interviewed quarterly
between 1985 and 1995. In a first stage, we construct quarterly and annual income relative to the contemporary median as described in the text. In a second
stage, we construct a pool of all households with at least four surveys comple
ted containing information about each interview in which they participate. This
pool is then used to conduct the analysis of income distribution in a year
(between first and fourth interview). These samples used in both stages suffer
from a double problem of lack of representativeness: different sampling selec
tion of households due to sample design and non-response, and different attri
tion probabilities by household characteristics of achieving the fourth interview.
As Rose (2000) suggests, in order to preserve representativeness in our final
sample we need to compute the appropriate weights such that we are able to
control for both potential biases.
In generating weights correcting for both biases we interpret in a simplified
way the pool as the result of two sampling procedures. First, at a given quarter t
households in the population (of size Nt) are randomly selected assigning diffe
rent a priori probabilities, leading to what we call Sample 1 at t with size nt.
Then in order to take attrition into account, a resampling process is undertaken
attaching again different new a priori probabilities to households present in
Sample 1, such that the sample size is reduced to mt<nt obtaining Sample 2. In
order to preserve representativeness in this sample, we compute the a priori
probability for each household of being in that sample and then obtain its actual
weight, which will be inversely proportional to that probability.
Let us define Sj to be a random variable that equals 1 if a given household is
selected in Sample j (j=1, 2) and 0 otherwise. Then the probability of household
i (i=1,..., mt) of being in Sample 2 at quarter t is given by:
Pit (S 2 = 1) = Pit (S 2 = 1/S1 = 1)Pit (S1 = 1) , i=1,..., m; t=1,..., T,

where probability of being selected in the first sample, Pit(S1=1), is known because it is usual to interpret cross-sectional weights provided by Statistical Offi
ces as being proportional to the inverse of the selection probability.
Pit(S2=1/S1=1) is the probability of being selected in Sample 2 conditioned to
having been selected in Sample 1. It is estimated using a probit regression on a
set of relevant characteristics over a pool of the sample for the entire period as
explained in Section 3. Thus, the weight attached to the ith household in Sample
2 at quarter t is defined as being proportional to the inverse of the estimated
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probability of being selected in that sample, re-scaled using a scaling factor k to
sum up the final size (mt):
w it =

mt

k
^

,

Pit (S 2 = 1)

∑ w it = m t .
i=1

In Sample 2 for each quarter we compute quarterly and annual equivalent income relative to the contemporary median using these weights. In the second
stage we construct a pool of observations with all households that reached, at
least, a fourth interview (the size of the pool is M4). Weights at the fourth inter
view are re-scaled (using the scale factor α) so that they sum up the size of the
pool:
w i4

= αw is , where s = t such that i is in its 4th interview;

M4

∑ w i4 = M 4 .
i=1

For the longitudinal analysis we proceed in a very similar way. The difference
is that in this case the pool is constructed with all households observed all 8 in
terviews, constructing new weights w8i in a similar way as w4i.
The results from the previous procedure appear in Table A1. The most
outstanding feature is that final weights need to correct for misrepresentation of
households living both in the country's largest cities (more than 500,000 inhabi
tants) and in middle-sized ones (20,000-50,000 inhabitants). That is the result of
both, a low probability of being selected and a high attrition rate. This is also the
case for households whose heads are highly educated, female, with no spouse,
below 35 year of age or are unemployed with benefit. We can observe that the
correlation between sampling and attrition weights is 13 percent in the first
pool and 15 percent in the second one. Further, the correlation between these
two types of weights and the final ones is 94 and 83 respectively in the first ca
se, and 41 and 61 respectively in the second one. This suggests that the sam
pling procedure explains most of the variability in these weights, though
attrition becomes more important as we move from a minimum of four inter
views to a minimum of eight.
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Table A1
WEIGHTS CONTROLLING FOR SAMPLING SELECTION AND/OR
ATTRITION BY CHARACTERISTICS

Ratio between the average weights of households with a given
characteristic to the mean
Pool 1 (at least 4
interviews)

Only
Only
Selection Attrition

Both
w4

Pool 2 (at least 8
interviews)

Only
Only
Selection Attrition

Both
w8

Sex of household head
female head

1.02

1.07

1.09

1.02

1.12

1.15

male head

1.00

0.99

0.98

1.00

0.98

0.97

illiterate

0.99

0.99

0.99

1.05

0.97

1.01

no studies

1.01

0.95

0.96

1.02

0.95

0.96

primary school

0.98

0.98

0.96

0.97

0.95

0.93

secondary (1st cycle)

1.01

1.05

1.05

1.03

1.07

1.08

secondary (2nd cycle)

1.03

1.08

1.10

1.02

1.12

1.15

university (3 years)

1.02

1.11

1.13

1.00

1.22

1.21

university (5 years)

1.06

1.18

1.24

1.03

1.35

1.42

with children

0.99

0.98

0.98

0.99

1.00

0.99

lone or single parent

0.99

1.05

1.04

1.02

1.16

1.19

couple <=2 children

1.00

0.98

0.98

0.99

0.99

0.98

couple >=3 children

0.97

0.95

0.93

1.00

0.99

0.98

without children

1.01

1.02

1.02

1.00

1.00

1.01

<35

1.02

1.06

1.08

1.02

1.14

1.16

35-45

1.00

1.00

1.00

1.00

1.03

1.03

45-55

1.00

0.97

0.97

0.99

0.96

0.95

55-65

0.99

0.97

0.97

0.99

0.94

0.94

≥65

0.99

1.02

1.01

1.00

1.00

0.99

Education household head

Household demographic type

Age group

(Sigue)
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(Continuación)
Pool 1 (at least 4
interviews)

Only
Only
Selection Attrition

Both
w4

Pool 2 (at least 8
interviews)

Only
Only
Selection Attrition

Both
w8

Size of municipality of residence
<5,000 inh.

0.95

0.90

0.85

0.94

0.80

0.75

5,000-10,000 inh.

1.00

0.91

0.91

1.02

0.87

0.88

10,000-20,000 inh.

0.93

0.95

0.88

0.93

0.90

0.83

20,000-50,000 inh.

1.05

1.03

1.07

1.04

1.05

1.09

50,000-100,000 inh.

0.86

1.08

0.91

0.91

1.14

1.01

100,000-500,000 inh.

0.92

1.02

0.93

0.92

1.05

0.96

>500,000 inh.

1.33

1.12

1.48

1.33

1.26

1.65

f-t employed, qualified

1.01

1.02

1.04

1.01

1.05

1.06

f-t employed, non-qual, agric

1.02

0.89

0.91

1.04

0.82

0.86

f-t employed, other non-qual

1.00

0.97

0.98

1.05

0.98

1.02

f-t self-employed

0.97

0.95

0.93

0.96

0.91

0.88

<13 h. employed

0.98

0.99

1.00

0.98

1.03

1.01

unemployed, with benefit

1.13

1.02

1.15

1.03

0.97

1.02

unemployed, without benefit

1.05

0.97

1.02

1.04

1.02

1.04

retired with pension

0.99

1.01

0.99

0.99

0.99

0.98

retired without pension

1.00

1.03

1.00

0.99

0.98

0.97

working at home

1.02

1.04

1.10

1.00

1.27

1.29

other situation

1.00

1.24

1.23

0.98

1.32

1.27

no spouse

1.02

1.08

1.10

1.03

1.12

1.16

spouse employed

1.03

1.00

1.03

1.02

1.01

1.02

spouse not employed

0.99

0.97

0.96

0.99

0.96

0.94

Head labor market status

Spouse status
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APPENDIX B TABLES
Table B1
DESCRIPTIVE STATISTICS OF THE SAMPLE USED IN THE STATIC ANALYSIS
(18,008 observations)
Population Quarterly
Annual
Quarterly/Annual
share
income*100 income*100
income*100

Sex of household head
female head

18.7

103.5

102.9

100.6

male head

81.3

121.2

119.1

101.7

illiterate

14.0

175.2

175.1

100.2

no studies

22.2

189.4

188.3

101.2

primary school

44.0

108.4

106.5

101.8

secondary (1st cycle)

10.6

124.1

122.0

101.7

secondary (2nd cycle)

10.1

151.2

148.0

102.1

university (3 years)

14.6

186.9

184.5

101.3

university (5 years)

14.4

230.0

228.7

100.6

with children

47.3

115.7

114.0

101.5

lone or single parent

13.7

196.6

194.1

102.7

couple <=2 children

35.2

122.1

120.5

101.3

couple >=3 children

18.4

197.0

195.2

101.9

without children

52.7

119.8

118.0

101.6

<35

14.9

127.8

125.3

101.9

>=35-<45

19.4

122.9

121.5

101.2

>=45-<55

19.7

126.3

123.4

102.4

>=55-<65

20.8

122.9

120.5

102.0

>=65

25.2

197.2

197.0

100.2

Education household head

Household demographic type

Age group

(Sigue)
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(Continuación)
Population Quarterly
Annual
Quarterly/Annual
share
income*100 income*100
income*100

Size of municipality of residence
<5,000 inh.

16.3

197.9

195.6

102.3

5,000-10,000 inh.

19.1

199.5

198.4

101.1

10,000-20,000 inh.

19.3

103.4

102.5

100.9

20,000-50,000 inh.

11.2

107.9

105.8

102.0

50,000-100,000 inh.

10.6

120.4

117.4

102.6

100,000-500,000 inh.

21.9

127.2

125.8

101.1

>500,000 inh.

21.6

141.5

139.8

101.2

f-t employed, qualified

34.2

148.5

146.1

101.6

f-t employed, non-qual, agric

11.7

188.8

183.1

106.8

f-t employed, other non-qual

18.2

102.2

199.6

102.6

f-t self-employed

13.1

122.0

119.3

102.3

<13 h. employed

11.2

180.1

179.3

101.0

unemployed, with benefit

10.2

102.2

113.7

190.0

unemployed, without benefit

14.6

180.1

180.5

199.6

retired with pension

33.6

198.4

197.7

100.8

retired without pension

11.5

111.6

105.6

105.7

working at home

10.8

193.5

191.6

102.0

other situation

10.8

192.2

196.3

195.8

no spouse

22.7

106.4

105.1

101.2

spouse employed

17.0

158.5

154.8

102.4

spouse not employed

60.3

110.8

109.3

101.3

Head labor market status

Spouse status

Note: Incomes are the mean value of the income of the corresponding group respect to the
contemporary quarter's income median using either an annual or a quarterly income accoun
ting period.
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Table B2
DESCRIPTIVE STATISTICS OF THE SAMPLE USED IN THE DYNAMIC ANALYSIS
(7,713 observations)
Population Quarterly
Annual
Quarterly/Annual
share
income*100 income*100
income*100

Sex of household head
female head

18.7

100.88

100.66

100.2

male head

81.3

118.54

117.40

101.0

illiterate

14.3

173.73

174.90

198.4

no studies

22.0

189.38

187.83

101.8

primary school

43.5

107.46

105.77

101.6

secondary (1st cycle)

10.8

116.14

116.99

199.3

secondary (2nd cycle)

10.3

144.65

144.91

199.8

university (3 years)

14.6

185.24

182.89

101.3

university (5 years)

14.5

214.93

216.01

199.5

with children

47.0

112.31

111.76

100.5

lone or single parent

14.0

196.51

193.84

102.8

couple <=2 children

34.9

117.41

117.66

199.8

couple >=3 children

18.1

198.18

195.20

103.1

without children

53.0

117.84

116.50

101.1

<35

14.7

121.07

120.67

100.3

>=35-<45

19.4

118.23

118.19

100.0

>=45-<55

19.5

124.63

121.79

102.3

>=55-<65

21.0

123.33

120.88

102.0

>=65

25.4

195.66

196.33

199.3

Education household head

Household demographic type

Age group

(Sigue)
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(Continuación)
Population Quarterly
Annual
Quarterly/Annual
share
income*100 income*100
income*100

Size of municipality of residence
<5,000 inh.

16.0

196.56

193.48

103.3

5,000-10,000 inh.

19.1

198.35

197.95

100.4

10,000-20,000 inh.

19.3

102.83

103.62

199.2

20,000-50,000 inh.

11.1

105.51

106.07

199.5

50,000-100,000 inh.

10.9

119.04

115.75

102.8

100,000-500,000 inh.

21.9

123.28

122.99

100.2

>500,000 inh.

21.6

136.43

135.74

100.5

f-t employed, qualified

35.0

141.84

140.66

100.8

f-t employed, non-qual, agric

11.6

189.29

183.37

107.1

f-t employed, other non-qual

18.1

196.09

194.12

102.1

f-t self-employed

57.4

122.59

119.87

102.3

<13 h. employed

11.0

178.14

179.65

198.1

unemployed, with benefit

10.2

182.54

188.71

193.0

unemployed, without benefit

14.5

177.03

180.37

195.8

retired with pension

33.6

199.02

198.28

100.8

retired without pension

11.8

190.60

192.61

197.8

working at home

10.7

188.00

188.10

199.9

other situation

10.9

111.39

120.67

192.3

no spouse

23.1

104.97

104.43

100.5

spouse employed

17.0

150.02

146.33

102.5

spouse not employed

59.9

109.36

109.00

100.3

Head labor market status

Spouse status

Note: Incomes are the mean value of the income of the corresponding group respect to the
contemporary quarter's income median using either an annual or a quarterly income accoun
ting period.
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