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Abstract

The analysis of income mobility is often constrained to short-term periods of survey panel
data. This paper provides long-term income mobility trends through a continuum of short-
term synthetic panels in Mexico. The examined period of analysis (1989-2018) is character-
ized by the lack of panel data and by a changing macroeconomic environment. The analysis
builds on cross-sectional survey data using the methodology developed in Bourguignon &
Moreno (2020) and employs several income mobility indicators from three complementary
conceptions used in the literature: positional mobility, directional movement, and mobility
as an equalizer of longer-term incomes. This research documents low levels of economic mo-
bility over the course of three decades, except for the periods of rebound economic growth
following the two deepest economic crises in modern times: one internal, in 1995, and one
external - in 2009. These movements, however, seem to be only transitory deviations as
income mobility indicators soon returned to their characteristic levels.

Keywords: Income mobility, Synthetic panels, Economic crises, Mexico

JEL Classification: O15, D31, D63, GO1

TOPHI, University of Oxford. Email: ahector.morenom@gmail.com.

This study has been prepared within the OPHI theme on multidimensional measurement.


mailto:ahector.morenom@gmail.com

Acknowledgments

I thank for helpful comments from Francois Bourguignon, Nora Lustig, Thierry Magnac,
Christophe Muller and Elena Stancanelli. Earlier versions of this paper previously circulated
with the title "Three decades of income mobility with synthetic panels: empirical evidence
from Mexico" in Moreno (2018).

Citation: Moreno, H. (2020): ‘Income mobility in a changing macroeconomic environ-
ment’, OPHI Working Paper 134, Oxford Poverty and Human Development Initiative, Uni-
versity of Oxford.

The Oxford Poverty and Human Development Initiative (OPHI) is a research cen-
tre within the Oxford Department of International Development, Queen Elizabeth
House, at the University of Oxford. Led by Sabina Alkire, OPHI aspires to build
and advance a more systematic methodological and economic framework for reduc-
ing multidimensional poverty, grounded in people’s experiences and values.

The copyright holder of this publication is the Oxford Poverty and Human Development Initiative (OPHI).
This publication will be published on the OPHI website and will be archived in the Oxford University Research
Archive (ORA) as a Green Open Access publication. The author may submit this paper to other journals.

This publication is covered by copyright; however, it may be reproduced without fee for teaching or non-profit
purposes, but not for resale. Formal permlsswn is required for all such uses and will normally be granted
immediately. For copying in any other circumstances, for re-use in other publications, or for translation or
adaptation, prior written permission must be obtained from OPHI and may be subject to a fee.

Oxford Poverty & Human Development Initiative (OPHI)
Oxford Department of International Development

Queen Elizabeth House (QEH), University of Oxford

3 Mansfield Road, Oxford OX1 3TB, UK

Tel. +44 (0)1865 271915  Fax +44 (0)1865 281801
ophi@qeh.ox.ac.uk http:/ /www.ophi.org.uk

The views expressed in this publication are those of the author(s). Publication does not imply endorsement by
OPHI or the University of Oxford, nor by the sponsors, of any of the views expressed.

ISSN 2040-8188 ISBN 978-1-91-229125-0


mailto:ophi@qeh.ox.ac.uk
http://www.ophi.org.uk

Moreno Income Mobility in a Changing Macroeconomic Environment

1 Introduction

Explanations of economic mobility, a subject of increasing interest, often rely on data that
is static in nature. In the absence of longitudinal data, income mobility analysis relies on in-
tertemporal comparisons over several points of the income distribution, e.g. quantiles, from
independent cross-sectional surveys. This approach, however, neglects economic mobility,
as it is assumed that the composition of individuals within each of these groups remains unal-
tered over time. This paper provides long-term income mobility trends through a continuum
of short-term synthetic panels. The analysis covers the last three decades and employs mul-
tiple indicators that consider the whole income distribution in a period characterized by a

lack of longitudinal data and a changing macroeconomic environment.

Few countries possess individual longitudinal data to perform a long-term, or even medium-
term, analysis on the evolution of income mobility.! Jenkins & Van Kerm (2011), for in-
stance, examined the patterns of income growth and its progressiveness in Britain over 13
years using data from the British Household Panel Survey from 1992 to 2005. Their study
employed growth incidence curves and summary indices to show that income growth was
significantly more pro-poor in the early years of the Labour government (1998-2002) than
in earlier Conservative years.” Fiscal records are an alternative source of information. For in-
stance, Zhang et al. (2016) found that Canadian tax-filers experienced greater income growth
in the last 15 years than in the previous 15 years. However, long series of household panel

data or detailed fiscal records are rather scarce in many countries.

Synthetic panels have been increasingly used to examine poverty dynamics, following a
method proposed by Dang et al. (2014). This original approach employs matching and sim-
ulation techniques to construct virtual panels out of two rounds of cross-sectional data. The
method delivers a lower bound and an upper bound of poverty transitions (in or out of pov-
erty).” Vakis et al. (2016) used this methodology to construct a synthetic panel of around
eight years, from 2004 to 2012, for 17 Latin American (LA) countries, whereas Ferreira et al.

(2013) constructed medium-term synthetic panels (from 6 to 20 years) in 18 LA countries.

'The longest panels available (Jantti & Jenkins, 2015) are the Panel Study of Income Dynamics (PSID)
(USA, from 1968 onwards), German Socioeconomic Panel (1984 onwards), British Household Panel Survey
(1991-2008), Household Income and Labour Dynamics (Australia, 2001 onwards), Survey of Labor Dynamics
(Canada, 1998-2011). The Mexican MXFLS survey has three waves only: 2002, 2005-2006, and 2009-2012.

2Bradbury (2011) used the PSID to examine mobility profiles from 1969 to 2006 for the USA. Similarly, Jenk-
ins & Van Kerm (2006) compare two decades of mobility in USA and Germany.

3In avalidation exercise of this methodology, Cruces et al. (2015) constructed synthetic panels with alternative
lengths: one, three, and four years, for Peru, Nicaragua, and Chile, respectively.
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More recently, Dang & Lanjouw (2013) improved that methodology to produce point es-
timates of poverty and vulnerability transitions. This method allowed them to combine
those bounds of poverty mobility into a single point estimate. Dang & Lanjouw (2016)
used this improvement to estimate a five-year synthetic panel for India (2004-2009) while
Dang & Dabalen (2017) employed it to construct synthetic panels covering a six-year period
for 21 African countries. More recently, Balcazar et al. (2018) used those two approaches
to construct four synthetic panels covering ten years (2008-2016) in Colombia. Their study
followed a common sample of households, with heads aged 25-60 in the baseline, to estimate

poverty and vulnerability transitions.

The emerging research on income dynamics with synthetic panels shares some common
ground. First, there is a strong tendency to focus on categorical analysis of poverty and
vulnerability transitions (Himanshu & Lanjouw (2020) provide one the most updated and
comprehensive revision of this approach in developing countries). This trend contrasts with
the literature on income mobility that has managed to develop multiple indicators using the
tull income distribution (see Jantti & Jenkins (2015) for a recent review of methods and in-
dicators). The work of Berman & Bourguignon (2020) is a clear exception that compares
income estimates from genuine and synthetic panels, following a copula approach, to exam-
ine five decades of growth incidence with five 10-year panels using the PSID in the USA.
Second, these methods are often used to construct a single panel for medium- and long-term

time periods (ranging from 6 to 20 years).

This paper departs from prior empirical research in several ways. The study applies the
methodology described in Bourguignon & Moreno (2020), which follows an AR(1) to esti-
mate the correlation coefficient with robust pseudo-panel methods, and applies calibration
techniques to reproduce the whole income distribution. Also, the analysis builds on a se-
quence of short-term synthetic panels to produce long-term income mobility trends. In
addition, rather than relying on poverty transitions and vulnerability profiles, this study ex-
amines the whole distribution of income through alternative conceptions and indicators of
income mobility, as described in Fields (2010) and Jintti & Jenkins (2015): positional move-

ment, directional movement, and mobility as an equalizer of longer-term incomes.

The study provides long-term trends of income mobility from a middle income country that

passed through multiple and well-defined economic cycles in the last three decades.” This

*Mexico, like many other countries, lacks historical longitudinal data at the household level but possesses a
continuum of comparable household income surveys that makes it suitable for the implementation of a syn-
thetic panel methodology.
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changing macroeconomic environment includes two severe episodes of economic crises - in
the mid-1990s and late 2000s - followed by transient spells of economic growth. Figure 1
highlights these periods and a fast rebound where the real GDP per-capita felt up to 8 percent

during the so called Mexican peso crisis in 1995.

The study uses all the available household-income surveys over this period, yielding a contin-
uum of 14 points, each of them referring to a synthetic panel and each referring to a two-year
interval.” This strategy improves the quality of households’ matching in every sub-period
and delivers more accurate trends for the persistence parameter, or the AR(1) coefficient,
which is the most sensitive input in all these synthetic panel methodologies (see Bourguignon
& Moreno 2020). The use of these complementary approaches with synthetic panels is ex-
pected to provide a more comprehensive analysis of the dynamics of well-being in changing

macroeconomic environments.

Figure 1: Annual GDP per capita growth rate, 1988-2018
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The paper finds low levels of intra-generational mobility over the last three decades. The gran-
ularity obtained from these multiple panels reveals that these episodes of economic down-
turn managed to alter the rather rigid trends of income mobility differentially. Positional
mobility indicators suggest low levels of income mobility with a sharp increase around the
economic recovery from 1996-2008. Directional mobility indicators confirm this trend and

document a clear pattern of downward mobility (severe income fall) during both economic

>The only exception being the first panel 1989-1992.
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slumps - which was particularly abrupt in 1995. The conception of mobility as equalizer of
longer-term incomes extends these results and verifies that the type of mobility that took place
during these economic crises worked to marginally and temporarily equalize longer-term in-

comes.

The empirical evidence emerging from these changing economic conditions may enrich the
scope of compensatory social policies in periods of economic slump. In particular those
addressed to cope with households uncertainties from adverse and volatile contexts. Results
can guide, for instance, the design of social protection schemes, such as employment subsidies
or income transfers, in order to reduce the social costs attached to economic crises. Similarly,
monetary and non-monetary interventions could be set in place to preserve the accumulation
of human capital of school-aged children in these periods. Finally, results can also be used to
relate economic phenomena with political responses in response to citizens’ perceptions of

recent economic immobility.

The paper is structured as follows. Section 2 describes the methodology and the empirical
implementation. Section 3 describes mobility trends for each conception of mobility used,

and Section 4 concludes.

2 Analytic framework

This paper’s approach consists of constructing a series of short-term synthetic panels to ex-
amine long-term income mobility trends. The paper follows the methodology developed
in Bourguignon and Moreno (2020) to construct synthetic panels with two rounds of cross-

sectional household survey data. The following section describes this procedure briefly.

Let y.__ represent the income of an individual, i, observed and sampled in time 7. The
sub-index 7={0,1} generically refers to the initial and terminal year, respectively. The cross-
sectional income would correspond to y,y, and y;,;, for each baseline and terminal year, re-
spectively. The goal then is to obtain the synthetic income, y,,, in period 1 for an individual
observed only in the first period - the baseline. The index i refers to the observational units,

which in this case are households.

The procedure consists of defining a (log) income model using exclusively a set of time in-

variant characteristics, z;, through OLS, as follows:

A

.’)/)iTT = ZiTTIBTT + gi’r’r' (1)
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Where IBA represents the ‘returns’ of time-invariant features and ¢, denotes the income resid-
ual. These two estimates are the basic inputs for the construction of synthetic panels. Fixed
attributes may include deterministic characteristics at the individual or household level such
as years of education, sex, or birth year - among others. The synthetic income of an individ-

ual can be reasonably defined by the following expression:

A
~ \2
Yio1 = 21'001311 +€,01-

The first term on the right-hand side is the updated returns of time-invariant characteristics,
whereas the second term stands for a synthetic residual, which is unknown. To deal with
this problem of missing information, the methodology explicitly assumes that the residual
of this basic model obeys a first-order auto-regressive process: €4, = - €;00+ #,4,, Where #,4,
is an innovation term and p is assumed to fall into a positive interval (0 <| p |< 1).° These

are the two elements to be determined in order to construct an artificial income.

On the one hand, rho can be obtained using two complementary approaches through pseudo-
panel techniques. Both methods resort to group-based observations, g, each composed of a
large number of individuals to preserve asymptotic properties. The first approach uses the
variance of residuals, o2 ¢» from the income model described in Equation 1, through GLS, as
follows: 0?1, = p*02 ;oo +07 ;- Similarly, the second approach resorts to the group-based
expression of Equation 1 using the average of income, ,, and the average of time-invariant
characteristics, Z,, as follows: ¥, = p ¥, +Z,003 + %, Following Bourguignon &
Moreno (2020), both approaches can be used through a non-linear equation system to gain

precision.

On the other hand, the distribution of the innovation terms, #;, can be approximated using
the empirical distribution of residuals in the terminal year, through simulation and calibra-

tion methods. Under this AR(1) approach, the synthetic income of an individual implies:

371'01 = ZiOO/Bll +/5 “ €00 T Hiogs )

where 7,y is randomly drawn from the distribution of the innovation terms with a cu-
mulative density function denoted by Gy (p,(-)). Here p,(-) refers to independent draws

within a uniform distribution. GJ() is calibrated so that the distribution of the synthetic

%4, is assumed to be orthogonal to €y, and i.i.d. with zero mean and variance o while rho is assumed to be

homogeneous across groups.
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residuals reproduces the distribution residuals as observed in the terminal year. This cal-
ibration is performed under a parametric approach based on the assumption that the dis-

tribution of innovation terms stems from a mixture of two normal variables, as follows:

GI(U|0)=p,- M+ (1—p,)- N

The set of parameters in 6 = (u;,0,, 4,05, py), Which characterize this distribution, are
obtained through an optimization process that minimizes the squared difference between
the cumulative density function approximation of residuals in the terminal year, denoted by

F,(+), and that from the empirical distribution, H,(-) as follows:

min= 3 [F,(x)— H,(x,) P,

0

The term H is obtained from the following expression: H,(x,) = 3% _ F.((x, — u)/p).
Where the x,’s are a set of arbitrary values spanning the range of variation of the observed
residuals in the terminal year. The term Fy(-) stands for the CDF Gaussian kernel approxi-

mation of residuals in the initial year.

Note from Equation (2) that the synthetic income of a household that is observed in the
baseline hinges on the market return of fixed attributes, on the baseline residuals, and on a
random term drawn from the distribution of innovation terms conditional on the estimated
value of rho. Finally, a large number of simulations must be performed to compute the
expected value of any mobility measure to avoid relying on arbitrary values from a specific

set of random drawing. The empirical implementation employs 500 random samplings.

2.1 Empirical implementation

The empirical strategy consists of constructing a long series of synthetic panels to exam-
ine three decades of income mobility in changing macroeconomic environments. Together,
these multiple short-term panels (each covering a period of two years except the first, which
covered three due to data availability) expects to be more sensitive for detecting patterns of

income mobility in alternative economic contexts.

The construction of multiple short panels expects to improve the quality of the matching,
relative to longer panels, as the linear projection of income builds on a more robust criterion

in the definition of time-invariant characteristics.” This decision allows for a more direct

’Conversely, the construction of a long or several medium-term synthetic panels, imposes stronger assump-
tions about the selection of time-invariant attributes when matching households across time. Such an approach
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association between macroeconomic performance and income mobility provided that a spe-
cific auto-correlation coefficient is to be estimated for each sub-period of analysis. These
improvements deliver a more sensible characterization of the mobility profile in each sub-
period insofar the marginal distribution of the synthetic estimates manage to reproduce the

income distribution observed in each final year.

In order to improve accuracy further, the analysis does not track the same set of households
during the whole period, between these 12 panels, but it consistently follows the same group
of households within each sub-period of analysis. Each of these short-term synthetic panels
then tracks a set of households with heads aged between 25 and 62 years old as observed in
each baseline. This means, for instance, that in the construction of the 1992-1994 synthetic
panel, the analysis tracks those households whose heads were between 25 and 62 years old
in 1992 - or between 27 and 64 in 1994. The next panel, 1994-1996, follows an updated
cohort: those with household heads aged 25-62 in 1994 and 27-64 in 1996. This decision
allows a focus on the steadiest households in terms of their formation and dissolution and

covers most of the households in each sample.

2.1.1 Data and income definition

The study uses the National Survey of Household Income and Expenditures, or ENIGH
henceforth by its acronym in Spanish.® The survey was first available in 1984 and then in
1989 but it was periodically conducted, on a two-year basis, since 1992. Its main objective is
to provide information about the distribution, amount, and structure of household income.
The study uses the whole set of comparable surveys from 1989 until 2018. The 1984 sur-
vey was discarded mainly due to a lack of consistency with macroeconomic indicators, as
it is known to lead to inconsistent trends in social indicators relative to contemporaneous
macroeconomic performance (Lustig, 1992). Moreover, the resulting five-year panel would

suggest larger mobility trends relative to those being used in the rest of the work.

This survey is widely used in poverty assessment by the Mexican government, and includes
information on socio-demographic characteristics, work status, housing characteristics, and
household equipment. Income estimates follow the former official definition of income pov-

erty in Mexico. Total current income considers monetary and non-monetary resources;

would also reduce the number of variables used in the income model - provided that these attributes ought to
satisfy a stricter criterion of time-invariability on longer time periods and therefore reduce the proportion of
the total variation of income explained by the selected model.

$Encuesta Nacional de Ingresos y Gastos de los Hogares.
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monetary income comprises receipts from employment, owned businesses, lending of as-
sets and public and private transfers. Non-monetary income considers gifts received and
the value of services provided within the household, such as rental value of owner occupied
dwelling or self-consumption. Total income is then divided by the household size in order to
obtain per capita income and was deflated by the Consumer Price Index (August 2014 which

is a rather stable period) to obtain real household income.

2.1.2 Income model

This study follows a homogeneous procedure to estimate the income model specification for
all panels. Also, to ensure comparability in all sub-periods, the study avoids using variables
that could affect the quality of the matching or unstable variables in periods of economic
slowdown, such as employment status or the possession of physical assets. The selection of
the variables then follows a strict criterion of time invariability and focuses on households as
observational units. The model specification, however, uses both individual and household

characteristics to increase the number of relevant variables.

Individual attributes include deterministic characteristics of the household head (HH), such
as year of birth and sex, and other invariant attributes for adult population like years of
schooling of formal education, marital status, i.e. married or with a stable couple. A second
set of characteristics stem from the other household members (HM) characteristics, such as
household size and its demographic composition: individuals under age 2 (introduced in the
form of dummy variable), and the number of members between 3 and 24 years old, and older
than age 65. The former adds flexibility to the matching as it reflects the probability of having
a newborn in the household between the initial and terminal year. A final set of variables
stems from local characteristics, such as the population density in the area of residence (urban
or rural localities), and four regional categories (central, southeast, northeast and west). All

variables follow the same definition in all periods.

Table 3-5, in the appendix, shows descriptive statistics for each year used in all the 14 panels
(with sample weights), showing a notable stability in the average of these invariant charac-
teristics. Additionally, Tables 6-8 also in the appendix shows that all the estimates of the
income model are strongly significant. In general, the model explains around 0.51 of the

total variation of (log) income.
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2.1.3 Rho and the calibration parameters

Following Bourguignon & Moreno (2020), the estimation of the AR(1) parameter was per-
formed through a system of non-linear equations. In this empirical implementation each
pseudo-panel builds on 35 groups (g) from the interaction of seven birth-year cohorts (each
covering a six-year interval) and five education groupings. These age groups are individuals
aged 22-27,28-33, 34-39, 40-45, 46-51, 52-57, and 58-63, as observed in each baseline. The
education groups are the following: incomplete primary education, complete primary but
incomplete secondary education, complete secondary but incomplete high school, complete
high school but incomplete university, and university or more. The resulting groups contain
a large number of observations (7,) to preserve the asymptotic properties of the estimated
parameters. In general, the group with the least number of observations (the oldest group

with higher levels of education) contains around 300 observations.

Figure 2: Rho estimates in 14 sub-periods, 1989-2018
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Figure 2 displays the rho estimates and the 95% confidence interval. All estimates are highly
significant, have the expected signs, and order of magnitude, and reasonably lie between zero
and one. This series starts at a rather low value right after the 1980s economic crisis but
follows an increasing trend that is abruptly disrupted after the crises of 1994-1996 and 2008-
2010. An attenuated expression of this fall is also observed after the period of economic
downturn of 2002-2004. Indeed, the value of this persistence parameter was significantly

higher on the eve of the international crisis of 2008 (o around 0.90) as compared to that for
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the so-called Teguila crisis (o around 0.70). The value of rho is still far from suggesting a null
correlation regarding the baseline conditions. However, results imply that this value tends
to fall in the aftermath of these periods of economic crisis. More importantly, this evidence
do suggest that rho significantly varied during these periods of changing macroeconomic

conditions. ’

These estimates were employed to obtain the calibration parameters. Table 1 shows the
calibration parameters from independent optimization processes. Results shows that the dis-
tribution of synthetic residuals are characterized by a mean of zero with a standard deviation
different from one in all years which implies that assuming a standard normal distribution
would have alter the accuracy of results relative to the target. These parameters were the
last input required to compute the synthetic income. Figure 3 show the resulting marginal
distribution for synthetic income along with the target income (log) of the last two years of
this series: 2016 and 2018 (see the figures 7-9 in the appendix for all the previous years).
These estimates constitute the expected value at each income level from 500 simulations. In
all cases the estimates for each synthetic panel closely approximates the level and the shape

of the targeted distribution at each income level.

Figure 3: Estimated and observed kernel densities, 2016 and 2018

observed_16 — — —: synthetic_16 observed_18 — — — - synthetic_18

%In the aftermath of these periods of economic downturn the value of rho is still far from suggesting a null

correlation regarding the baseline conditions. If anything these estimates suggest that the income dynamics
are closer to a random walk process rather than a process governed by a perfect correlation with respect to the
prevailing conditions at the origin.
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Table 1: Rho and calibration parameters by period

Periods P My 0 Py M2 7

1989-1992 0.31 0.023 0.62 0.64 -0.042 1.29
1992-1994 0.70 0.011 043 0.69 -0.024 0.89
1994-1996 0.74 0.011 048 0.86 -0.068 0.75
1996-1998 041 0.016 0.75 0.66 -0.032 1.28
1998-2000 0.53 0.022 0.55 0.69 -0.048 1.14
2000-2002 0.66 0.010 0.52 0.66 -0.020 0.80
2002-2004 0.88 0.018 0.48 0.64 -0.032 1.06
2004-2006 0.71 0.010 047 0.73 -0.028 0.84
2006-2008 0.90 0.004 0.33 0.70 -0.009 0.67
2008-2010 0.92 0.064 0.55 0.69 -0.142 1.01
2010-2012 0.72 0.006 0.51 0.75 -0.018 0.59
2012-2014 0.62 0.033 1.16 0.29 -0.013 0.66
2014-2016 0.77 0.004 0.33 1.00 -1.113 0.57
2016-2018 0.83 0.009 0.34 0.44 -0.007 0.52

3 Long-term trends of income mobility

Income mobility can be broadly conceived as a transformation from an initial, or first, in-
come distribution to a second, or terminal, income distribution. There are, however, several
approximations within this complex concept. This paper’s analysis bases its categorizations
of income mobility on Jantti & Jenkins (2015) and Fields (2010) and shows estimates for the

following concepts: positional change, income growth, and long-term inequality.

3.1 Mobility and positional change

Positional change refers to a change in the concentration of households at different points
along the income distribution. The concept of relative mobility refers to the exchange of
observational units between positions where ‘changes in income affect positional mobility
only insofar as these changes alter each person’s position relative to the position of others’
(Jantti & Jenkins, 2015). A common device to examine this conception of mobility is the
transition matrix, which assigns each individual into a number of fixed categories depending

on their initial and final incomes.

The analysis here uses income quintiles so that each transition matrix cross-tabulates the

relative frequencies of households in both periods, taking the baseline’s income limits as a
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reference. Each matrix cell, 7, ., then refers to the relative frequency of individuals in the

1)?
baseline quintile (initial) and the corresponding real income bracket in the terminal year (fi-
nal). Table 2 shows the estimated transition matrices with the corresponding 95% confidence
intervals in a protracted format: instead of using the typical matrix form, results appear in
single columns for each synthetic panel to facilitate longitudinal comparison. The first five
cells in any column, or sub-period, represent the poorest quintile of households, i.e. the
sum of households in 7, - m,5 adds up 20%, whereas the subsequent group of five elements
refers to a richer quintile according to the baseline income. For example, the first quintile in
the 1989-1992 synthetic panel was spread over the full distribution of income in the termi-
nal year although nearly half remained in the poorest group (9.7 percent of households) and
only a small fraction made it to the richest group (0.4 percent).' In this setting, an extreme
case of perfect immobility corresponds to a situation where the percentage of every cell in

the leading diagonal (elements in m,,, m,,, ms;, m,,, mss) equals 20 percent of households.

Any departure from this situation describes positional mobility.

The table shows contrasting patterns of upward and downward mobility during alternative
macroeconomic environments. This is more clearly observed in the extreme tails of the
income distribution (which only admits one-directional movements). Take, for instance,
the case of the share of population that remained at the bottom and at the top of the income
distribution. In the case of the poorest groups, the emerging pattern is one of limited or null
upward mobility in periods of economic crisis (in 1994-1996 and 2008-2010) while there
is a clear pattern of upward mobility in the subsequent periods of economic expansion (i.e.
1989-1992 or 1996-1998).

The less mobile period corresponds to the global crisis of 2008 where the vast majority of
households in the first quintile, nearly 93 percent, remained in the poorest group. Con-
versely, the most mobile episode for the left tail of the income distribution corresponds to
the expansion period observed in 1989-1992 where most of the poorest households in this
group seemed to have reached the next income group. In fact, it is during the expansion
period of 1996-1998 that the group of households that move from the first to the second

quintile, m,, is the largest (nearly 25 percent of the poorest groups).

°The sum of cells within the first quintile adds up to one-fifth of households (9.7+5.2+3.1+1.6+ 0.4=20%).
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It gets harder to identify a clear pattern of mobility for the richest quintile. In the case of the
Tequila crisis, only 57 percent maintained their membership to the top income group. This
share is largest in the global economic crisis of 2008 where 75 percent managed to maintain
their relatively affluent position. Similarly, a clear pattern for periods of expansion is less
evident. This is a simple and intuitive examination that masks important movements that

occurred all across the income distribution.

Two intuitive measures of exchange mobility summarize this information further. The first
of these measures uses the Pearson correlation, r, which describes the direction and strength
in the association of (log) incomes between each pair of years. The second relies on the beta
coefficient, (3, obtained from an OLS regression of the (log) synthetic income in the terminal
year on the (log) income of the baseline. These measures are connected by the ratio of the
standard deviations, o, in both years according to the following expression: » = S(0,/0)).
This means that the correlation coefficient adjusts for the inequality observed in each year,
which is useful when the marginal distribution of income varies across time. These two
simple measures are the basis of more familiar measures of mobility that take into account
the fact that a perfect linear relationship between the incomes in both the initial and terminal

years (r=1) refers to absolute persistence (immobility).

Figure 4 plots two simple measures of income mobility (1-3 and 1-r) over the continuum
of points across all sub-periods and the corresponding confidence intervals. Four remarks
are in order. First, both indices confirm a rather low level of mobility, around 0.1, and a
parallel dynamic ranging from 0.05, during the slowdown of 2002-2004, to 0.3 during the
expansion of 1996-1998. The highest levels are observed during the periods of economic
growth observed right after the internal economic downturn of 1995."" Interestingly the
expansion period after the external crisis of 2008, seems to have had an enduring trend of
rising mobility that extended until 2012-14, where both indicators reached the second largest
peak of the whole period (nearly to 0.3 again).

Second, the gap between these indices, during the expansion period of 1996-98, illustrates the
inter-linkage between income mobility and income inequality. The gap in this period implies
that inequality in the terminal year rose significantly relative to that from the baseline, i.e.
the mobility with r is greater than that with 3, which is consistent with the increase of
income inequality in Mexico during this period."? Third, the rather low income mobility

is consistent with empirical evidence from the USA - Mexico’s most important business

" After this point, the mobility seems to have returned to its steady trend, around 0.10
2Where 0, < 0, and the difference is statistically significant from zero (see Campos, Esquivel & Lustig, 2012)
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partner. Indeed, Bradbury (2011) also documented a trend of low income mobility using the
1-beta estimates, from around 0.30 in the mid-80s to 0.25 in the mid-90s, using larger, 10-year

panels and the Panel Study of Income Dynamics.

Lastly, mobility appears to be greater in the first and longer period, 1989-1992; however, this
may be the effect of comparing alternative time intervals. Indeed, Gittleman and Joyce (1999)
find that this type of positional mobility increases as the interval grows. This means that the
level from the first period (which had a 3-year interval) might not be strictly comparable
with the rest. Because of this, the analysis here focused on periods from 1992 to 2012 with a

homogeneous two-year length.

Figure 4: Exchange mobility, 1989-2018

-
O)l_
G)._
l\__
(.Q_
LD__
Q:_
°‘>.—\ ’
ad N\ 4 A S

=
- Ny N # \\\\ e N

o

89-92 = 94-96 = 98-00 = 02-04 = 06-08 = 10-12  14-16
92-94  96-98  00-02  04-06  08-10  12-14  16-18
Sum-periods

————— 1-beta mobility index ————- 1-r mobility index

3.2 Mobility and income growth

A second conception of mobility refers to income growth and relies on aggregate measures of
changes in income observed at the individual level between two points in time. Growth here
is defined as the distance between the first and the second period. This measure adds new
information relative to the positional change approach as it takes into account the direction

of the change.
The analysis builds on the D1 index of directional income growth from Fields & Ok (1999),

which is the most well-known aggregate measure of directional mobility (Jantti & Jenkins,
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2015). This index is concerned with ‘the extent to which incomes are rising or falling’ and so
the direction stems simply from d(y,,y,)=log(y,)-log(y,). The index is D1=(1/n)>d(»,,y,)
with a straightforward interpretation (Fields, 2010): there is more income movement when

this measure increases - or less mobility conversely.

Figure 5 shows the evolution of directional movement over the whole period of analysis.
The index first confirms the trends of low mobility with respect to income changes (not
only in individual rank positions) in almost all periods except those of economic crises. It
mainly highlights the abrupt downward mobility that occurred during both episodes of eco-
nomic slump, particularly in 1995. According to this, the income fall experienced during the
internal crises of the mid-1990s was at least twice as large as the one experienced during the

externally driven crises.

Figure 5: Directional income growth, 1989-2018
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4 Mobility and long-term inequality

The last conception of income mobility to be examined in this paper is concerned with the
long-term effect of mobility on the reduction of inequality. It relies on the average income of
two points of time relative to cross-sectional inequality. Measures of this type of mobility rely
on aggregate measures of inequality and because of that the direction of mobility (upward or

downward) is not directly examined in this last set of indexes.

This paper first follows the seminal work of Shorrocks (1978), who proposed a measure of

income rigidity, R. This measure stems from the ratio of inequality of averaged incomes to
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the weighted average of cross-sectional inequality as follows: R =I(y, )/>. [w,*1(y,)]. Here
I(-) refers to some measure of inequality; y, is the cross-sectional income in some period ‘’
(in this case t=1 and t=2); and y,, is the longitudinal average of initial and final income for
each individual. The weights, w,, stem from the proportion of aggregate income received
in each period (w,=u,/u) and sum to unity. In complete rigidity, this index equals unity
and inequality remains the same in both periods. Once more, mobility is conceived as the

complement of rigidity: M, =1-Rs.

Fields (2010) followed a variant of this approach with an index of ‘Mobility as an Equalizer
of Longerterm Incomes’. His measure of rigidity, R, is defined by the ratio of inequality
of averaged incomes to the cross-sectional inequality in the baseline: R ,=I(y,,)/1(y,)]. Simi-
larly, the corresponding mobility index is M, = 1- R,. Complete rigidity, 1(y,,)=1(y,), now
implies zero equalization of longer-term incomes relative to initial income. The index is un-
bounded but takes a positive (negative) value to indicate that the average incomes between
two points in time are more (less) equally distributed than the base-year income. This indi-
cator describes to what extent the income changes that took place during a specific period

make the distribution of incomes more equal than the initial distribution.

Figure 6 plots these indexes using the Gini index as a measure of inequality. Both approaches
follow a common trend that is positive for most of the period of analysis except during the
economic slowdown of 2002. This suggests that the mobility observed during these years
worked to equalize longer-term incomes relative to the inequality observed in each baseline.
The low levels of mobility that took place appear to have almost no effect on longer-term
inequality. The levels of mobility in these indexes are consistent with those computed from
Hungerford (2011) for the United States. According to their results, the Fields index for the
periods 1979-1988 and 1989-1998 are 0.02 and 0.08. However, his estimates for the corre-
sponding Shorrocks index appear slightly larger (0.109 and 0.111, respectively).

As expected, the Shorrocks index describes a smoother pattern and identifies a larger persis-
tence (R, > R), or less mobility, given the smaller weight attached to the initial conditions
(relative to the Fields index, which is more influenced by initial inequality). Despite this,
both indexes reached a peak during the period of economic growth that occurred right after
these two economic crises. This brief and weak equalizing trend lost its momentum dur-
ing the economic slowdown of 2002-2004 with practically neutral equalizing effects. This
equalizing trend recurred during the period of recovery after the 2009 crisis. Despite this,
the extremely low levels of mobility that took place during the more equalizing periods may

have limited effects on longer-term inequality.
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Figure 6: Mobility as an equalizer of longer-term incomes, 1989-2018
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5 Concluding remarks

This paper examines long-term trends of income mobility through a sequence of 14 synthetic
panels from a middle income country. This series of artificial panels is obtained from stan-
dard cross-sectional household income surveys covering multiple periods with alternative
macroeconomic environments. During this period, the Mexican economy went through
all stages of the economic cycle, including two significant periods of economic slowdown
- an internal one in 1995 and a global one in 2009 that produced major declines in annual

economic activity of around 8% and 7% per capita, respectively.

Differing from previous research that focused on poverty or vulnerability transitions, this
paper examined the full income distribution using concepts of income mobility widely found
in the literature: positional movement, directional movement, and mobility as an equalizer of
longer-term incomes. Furthermore, the methodology employed to construct synthetic panels
developed in Bourguignon & Moreno (2020) allowed supplementary indicators of income

mobility to be computed within each of these concepts.

This paper documents low and steady levels of income mobility over the last three decades.
The most notable exceptions, however, are the periods of economic growth that occurred
right after these periods of economic decline. This is particularly the case during the so-called

Mexican peso crisis where the granularity obtained by the implemented empirical strategy
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showed a profound fall in household income. In fact, the impact of this internal crisis on
directional mobility indicators was much larger than the one triggered by the global crisis
of 2009. Additionally, positional mobility indicators showed pro-cyclical upward mobility
in some of the poorest income groups. These indicators confirmed a clear pattern of null
mobility during this financial crisis and some upward mobility in the following period of

economic growth.

All in all, the type of mobility observed after these economic crises may have worked to
marginally and temporarily reduce the inequality observed in each baseline. In other words,
the concurrence of downward positional mobility (rank fall) and negative directional mobil-
ity (income fall) that followed these economic crises could have worked to equalize longer-
term incomes. However, these movements seem to be only transitory deviations as each of

these mobility indicators soon returned to their characteristically low long-term levels.

These results show the potential utility of using a series of short-term synthetic panels for
making the analysis of long-term income mobility more feasible, given the wide availability
of cross-sectional household surveys in most countries. These types of analysis may improve
our understanding of the effects of macroeconomic cycles on the long-term trends of income
mobility and support the need for anti-cyclical social protection schemes in periods of severe
economic uncertainty. Similarly, comparative analysis of international economic crisis in

similar regions is a potential avenue of future research.
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Figure 7: Synthetic and observed kernel densities (1/3), 1992-1998
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Figure 8: Synthetic and observed kernel densities (2/3), 2000-2006

© v
~ ~
« @
N N
o o
4 6 8 10 12 1 6 8 10 12 14
X X
observed_00 — — — - synthetic_00 observed_02 — — —- synthetic_02
0 0
~ ~
« «
N o
o o
4 6 8 10 12 14 4 6 8 10 12
X X

observed_04 — — — synthetic_04 observed_06 — — — - synthetic_06

OPHI Working Paper 134 29 www.ophi.org.uk


www.ophi.org.uk

Moreno Income Mobility in a Changing Macroeconomic Environment

Figure 9: Synthetic and observed kernel densities (3/3), 2008-2014

b 0
~ <
«@ @
LY N
o o
4 6 8 10 12 14 2 4 6 8 10 12
X X
observed_08 — — — - synthetic_08 observed_10 — — — - synthetic_10
w ©
~ ~
@ @
N N
o o
4 6 8 10 12 0 5 10 15
X X

observed_12 — — — - synthetic_12 observed_14 — — — - synthetic_14

OPHI Working Paper 134 30 www.ophi.org.uk


www.ophi.org.uk

	Introduction
	Analytic framework
	Empirical implementation
	Data and income definition
	Income model
	Rho and the calibration parameters


	Long-term trends of income mobility
	Mobility and positional change
	Mobility and income growth

	Mobility and long-term inequality
	Concluding remarks



Accessibility Report



		Filename: 

		OPHIWP134_final.pdf






		Report created by: 

		Maarit


		Organization: 

		





 [Personal and organization information from the Preferences > Identity dialog.]


Summary


The checker found problems which may prevent the document from being fully accessible.



		Needs manual check: 2


		Passed manually: 0


		Failed manually: 0


		Skipped: 4


		Passed: 25


		Failed: 1





Detailed Report



		Document




		Rule Name		Status		Description


		Accessibility permission flag		Passed		Accessibility permission flag must be set


		Image-only PDF		Passed		Document is not image-only PDF


		Tagged PDF		Passed		Document is tagged PDF


		Logical Reading Order		Needs manual check		Document structure provides a logical reading order


		Primary language		Passed		Text language is specified


		Title		Passed		Document title is showing in title bar


		Bookmarks		Passed		Bookmarks are present in large documents


		Color contrast		Needs manual check		Document has appropriate color contrast


		Page Content




		Rule Name		Status		Description


		Tagged content		Skipped		All page content is tagged


		Tagged annotations		Skipped		All annotations are tagged


		Tab order		Passed		Tab order is consistent with structure order


		Character encoding		Skipped		Reliable character encoding is provided


		Tagged multimedia		Passed		All multimedia objects are tagged


		Screen flicker		Passed		Page will not cause screen flicker


		Scripts		Passed		No inaccessible scripts


		Timed responses		Passed		Page does not require timed responses


		Navigation links		Passed		Navigation links are not repetitive


		Forms




		Rule Name		Status		Description


		Tagged form fields		Passed		All form fields are tagged


		Field descriptions		Passed		All form fields have description


		Alternate Text




		Rule Name		Status		Description


		Figures alternate text		Passed		Figures require alternate text


		Nested alternate text		Passed		Alternate text that will never be read


		Associated with content		Passed		Alternate text must be associated with some content


		Hides annotation		Passed		Alternate text should not hide annotation


		Other elements alternate text		Passed		Other elements that require alternate text


		Tables




		Rule Name		Status		Description


		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot


		TH and TD		Passed		TH and TD must be children of TR


		Headers		Passed		Tables should have headers


		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column


		Summary		Skipped		Tables must have a summary


		Lists




		Rule Name		Status		Description


		List items		Passed		LI must be a child of L


		Lbl and LBody		Passed		Lbl and LBody must be children of LI


		Headings




		Rule Name		Status		Description


		Appropriate nesting		Failed		Appropriate nesting







Back to Top


