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			Brazil is characterized by significant income inequality across regions and among individuals. This study analyzes intergenerational educational mobility in Brazil, comparing families residing in the Northeast with those whose parents (born in the Northeast) migrated to other regions. This study uses microdata from the 2010 Demographic Census to examine intergenerational educational mobility in Brazil and employs parametric and non-parametric methods like transition matrices and mobility indices. The findings indicate that families led by migrants experience higher intergenerational educational mobility. Children of migrant parents, especially those in more developed regions such as the Southeast (particularly São Paulo), demonstrate greater educational mobility. Families that remain in the Northeast show lower mobility, reflecting structural barriers prevalent in underdeveloped regions. Additionally, return migrants to the Northeast experience higher mobility than non-migrants.
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			Brasil se caracteriza por una significativa desigualdad de ingresos entre regiones y entre individuos. Este estudio analiza la movilidad educativa intergeneracional en Brasil, comparando familias que residen en el Nordeste con aquellas cuyos padres (nacidos en el Nordeste) emigraron a otras regiones. El estudio utiliza microdatos del Censo Demográfico de 2010 para examinar la movilidad educativa intergeneracional en Brasil y emplea métodos paramétricos y no paramétricos, como matrices de transición e índices de movilidad. Los hallazgos indican que las familias encabezadas por migrantes experimentan una mayor movilidad educativa intergeneracional. Los hijos de padres migrantes, especialmente aquellos en regiones más desarrolladas como el Sudeste (particularmente São Paulo), demuestran una mayor movilidad educativa. Las familias que permanecen en el Nordeste muestran una menor movilidad, lo que refleja las barreras estructurales prevalecientes en las regiones subdesarrolladas. Además, los migrantes que retornan al Nordeste experimentan una mayor movilidad que los no migrantes.
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			Introduction

			Brazil exhibits profound regional disparities that rank among the most severe spatial inequalities in the world. The Northeast region, despite being the country’s second most populous area with approximately 53 million inhabitants in 2010, has historically lagged behind in virtually all socioeconomic indicators (Baer, 2008; Ferreira, 1999). Per capita income in the Northeast is less than half that of the Southeast, the nation’s wealthiest region, a gap comparable to differences between distinct countries rather than regions within the same nation (Azzoni, 2001; Barros, Henriques, & Mendonça, 2001). These disparities have deep historical roots, originating from the colonial period’s sugar plantation economy and subsequently reinforced by the concentration of industrialization in the Southeast during the twentieth century (Furtado, 1959; Hirschman, 1958). 

			Educational indicators reflect this broader inequality pattern: in 2010, average years of schooling in the Northeast (7.1 years) remained substantially below the Southeast (8.9 years), while school quality measures – including teacher qualifications, infrastructure, and student performance –show even wider gaps (Ferreira & Gignoux, 2014; Menezes-Filho, 2007). Access to public services such as treated water, sanitation, electricity, and healthcare also varies dramatically, with the Northeast systematically disadvantaged (Rocha, 2003; Soares, 2006). The Human Development Index (HDI) differential between regions reached 0.12 points in 2010, equivalent to the gap between medium and high development countries (UNDP, 2013). 

			These persistent regional inequalities have driven substantial internal migration flows, particularly from the Northeast to the Southeast, as individuals and families seek better economic opportunities and access to superior public services (Netto Junior et al., 2003; Ramalho et al., 2016). Internal migration has shaped Brazil’s population distribution. Migrants comprise roughly 9 % of the total population, with a historical pattern of outflow from the Northeast and inflow to the Southeast, especially in the states of São Paulo and Rio de Janeiro. This movement has been primarily driven by the Southeast’s robust economic growth and industrial development (Ferreira, 1996; Netto Junior et al., 2003). Therefore, these migratory flows are largely driven by regional income disparities. 

			In this context, Baeninger (2012) argues that classical factors of attraction and expulsion are now insufficient to explain the phenomenon, proposing the concept of “migratory turnover” to describe the intense mobility and reversibility characterizing the 21st century. This redefinition is evident in the transition of traditional absorption poles such as São Paulo and Rio de Janeiro into areas of migratory turnover, and in the Northeast’s reduced net losses due to significant return migration. Thus, rather than unidirectional flows from sending to receiving regions, Brazil now experiences simultaneous flows and counterflows along the same trajectories, with states such as São Paulo becoming both the largest receivers and senders of interstate migrants (Brito, 2015).

			Migrants tend to be positively selected, meaning they often possess more advantageous observable and unobservable characteristics than non-migrants (Borjas, 1987). In Brazil, several studies have identified some of these characteristics (Ramalho, & Queiroz, 2011; Santos Junior, Menezes-Filho, & Ferreira, 2005). Consequently, migrant households may be associated with distinct intergenerational mobility trajectories, potentially related to both inherited family traits and institutional opportunities in their new locations (Abramitzky et al., 2021; Borjas, 1992; Hertz et al., 2008).

			Existing research highlights the critical role of family background and geographic context in shaping educational outcomes (Birchenall, 2001; Breen et al., 2009; Chakravarty, Biswas, & Weymark, 2020; Hertz et al., 2008; Mikkelsen & Agdal, 2024). In Brazil, empirical studies document strong intergenerational persistence in educational attainment, confirming the dominant role of family background (Araújo, Netto Junior, & Siqueira, 2021; Ferreira & Veloso, 2003).

			However, Brazil’s substantial regional economic disparities create additional complexity, as highlighted by recent research using comprehensive administrative data. Britto et al. (2022) provide evidence that place effects account for 57 % of the spatial variation in intergenerational income mobility, demonstrating that geographic context operates as a quasi-independent determinant of life chances.

			For migrant families, spatial mobility may enhance intergenerational mobility by mitigating the constraints of low parental education through access to improved institutional resources (Borjas, 1993; Chakravarty et al., 2020; Hertz et al., 2008). Thus, the interaction between factors related to family attributes and the area of residence jointly affects families’ decisions to invest in their children’s human capital.

			An analysis of Brazilian 2000 Census data by Netto Junior, Figueiredo, and Porto Junior (2008) found that migrant-headed households exhibited higher intergenerational educational mobility. However, this study overlooked essential nuances, such as the distinction between different types of migration (intraregional vs. interregional) and the impact of family structure on outcomes.

			The present study addresses this gap by investigating how different migration patterns and locational characteristics intersect with inherited family traits to influence mobility. Our hypothesis is that families who migrate experience greater upward mobility. This is driven by two key factors: the positive self-selection of migrants and the significant advantage gained from accessing better institutional resources such as higher-quality schools and public services in their destination regions.

			This study advances the literature by analyzing intergenerational educational mobility among three distinct populations in Brazil’s Northeast: native residents, out-migrants to other regions, and in-migrants from other regions. Our analysis examines how household characteristics and regional institutional contexts interact with different migration patterns to influence educational mobility outcomes.

			Literature overview

			In Brazil, migration over the past decades, particularly between 1950 and 1980, was predominantly characterized by population movements from the Northeast to the Southeast. However, from the 1980s onward, major migration hubs such as Rio de Janeiro and São Paulo began to lose their dominance, marking a shift in internal migration patterns (Golgher, Rosa, & Araújo Junior, 2008; Sabbadini & Azzoni, 2006). Despite this, findings by Ramalho, Figueiredo, and Netto Junior (2016) indicate that São Paulo and Rio de Janeiro remain significant in the spatial distribution of migration flows, particularly in attracting individuals from the Northeast region.

			The study by Sabbadini and Azzoni (2006) highlights the relationship between migration dynamics and migrants’ education levels, using Census data from 1991 and 2000. Their findings suggest that a state’s average income is crucial in attracting more educated individuals. Similarly, Golgher et al. (2008) analyzed internal migration determinants in Brazil and observed that low-income migrants often struggle to overcome the financial barriers required to migrate to high-income regions, leading them to relocate between similarly low-income areas.

			Research on migrant selectivity suggests that migrants generally possess higher skill levels, motivation, and other unobservable traits that set them apart from the general population (Borjas, 1987). As a result, their descendants may inherit attributes associated with these advantages (van de Werfhorst & Heath, 2018). When coupled with access to superior public and private services (external factors), this selectivity can further enhance mobility among migrant families. Regions with intense economic activity typically provide better infrastructure and more significant incentives for human capital investment, which can, in many cases, substantially impact educational and financial outcomes more than family background.

			Empirical studies on intergenerational mobility emphasize that initial family wealth is a critical determinant of children’s economic trajectories. This concept posits a strong relationship between parents’ human capital and their children’s. Without external shocks, parental attributes persist across generations, shaping socioeconomic outcomes (Birchenall, 2001; Galor & Tsiddon, 1997; Galor & Zeira, 1993).

			As Birchenall (2001) noted, family background, often referred to as the “local effect”, can be measured through various persistence indicators that quantify the extent to which children resemble their parents in socioeconomic outcomes. Lower persistence suggests greater mobility and a decreased likelihood of children replicating their parents’ trajectories. This persistence is influenced by family characteristics (e.g., household structure, gender, race, and age) and regional factors (e.g., public service infrastructure and economic dynamics).

			The empirical literature on intergenerational educational mobility in Brazil emerged in the late 1990s and early 2000s. Notable studies include Barros and Lam (1993) and Barros et al. (2001), which investigated the role of family determinants in schooling outcomes. The former analyzed parental influence on the education of 14-year-olds in urban areas of the Southeast and Northeast using 1982 National Household Survey (PNAD) data. The latter expanded the analysis to individuals aged 11-25, utilizing the 1996 PNAD dataset.

			Behrman, Gaviria, and Szekely (2001) examined the impact of economic reforms on poverty and income inequality in Latin America, using the 1996 PNAD social supplement to estimate intergenerational educational mobility. Their findings indicated a high level of educational persistence in Brazil, suggesting lower intergenerational mobility compared to other Latin American nations. Similarly, using the same dataset, Ferreira and Veloso (2003) confirmed Brazil’s high intergenerational educational persistence, highlighting asymmetries based on schooling levels, geographic regions, and family characteristics.

			The studies by Behrman et al. (2001) and Ferreira and Veloso (2003) did not account for co-residing adult children, a gap addressed by Araújo, Netto Junior, and Siqueira (2021) and Ramalho and Netto Junior (2018). Ramalho and Netto Junior (2018) used 1996 PNAD data to analyze how including co-residing individuals affects intergenerational educational mobility indices. Araújo, Netto Junior, and Siqueira (2021) examined determinants of co-residence and its association with parental human capital.

			International studies on intergenerational mobility often use longitudinal family data to assess persistence (Atkinson, 1980; Borjas, 1993; Mulligan, 1997). These studies consistently demonstrate a strong correlation between parents’ and children’s educational levels. Noteworthy examples include Ermisch and Francesconi (2001, 2002) for Great Britain, which emphasize parental education and wealth as crucial determinants of mobility. Ermisch and Francesconi (2001) found that single-parent households exhibit lower intergenerational mobility.

			Regarding migrant families, Borjas (1992) suggests that mobility outcomes vary depending on whether migrant children were born in their origin country or migrated with their parents. Abramitzky et al. (2021) found that children of immigrants in the U.S. experience higher mobility rates than natives. Additionally, Organisation for Economic Co-operation and Development (OCDE, 2017) reported that children of non-European migrants residing in Europe often achieve greater economic success than their parents. Park and Myers (2010) observed that intergenerational mobility is higher in second-generation immigrants in the US.

			In summary, two primary factors are theorized to shape intergenerational educational mobility. The first is the positive selectivity of migrants, which suggests that migrant individuals tend to have higher motivation, skills, and resilience than those who remain in their place of origin. These attributes can be transferred to their children, promoting educational attainment and upward mobility. The second factor pertains to migration-related shocks, which stem from disparities in institutional infrastructure between migrants’ origin and destination areas. Improved educational institutions, enhanced public services, and more dynamic economic environments in destination areas can significantly boost the educational prospects of the next generation. Together, these factors create a complex dynamic wherein inherited characteristics and external conditions influence intergenerational mobility.

			Data and empirical analysis

			Data

			The data for this study come from the microdata of the 2010 Brazilian Demographic Census. The sample includes individuals of both sexes, aged 18 to 50, who were classified as sons or stepsons of the household head (i.e., co-resident or non-emancipated children) and belonged to biparental families. Observations lacking information on educational attainment (for both the individual and household head), race (for the individual, household head, and spouse), or place of birth (for the household head and spouse) were excluded.

			We chose the Census microdata over Brazil’s National Household Sample Survey (PNAD) because the Census offers greater representativeness for migrant status, though this choice restricts our analysis to co-resident children. The 2022 Census microdata at the family level was not yet available when we conducted our research.

			A database was created by cross-referencing the information of individuals (children) with the information of the household head and their spouse. A characteristic of the 2010 Demographic Census microdata is that more information is needed to construct the variable of years of study. Therefore, variables V 0627 (can read and write) and V 6400 (level of education) were used to construct a variable containing five educational strata, as shown in Table 1.

			Table 2 presents the variables used in this study. It is important to highlight that some variables refer to the household head (when accompanied by the suffix “head”) or to their spouse (when accompanied by the suffix partner).1

			Table 1. Schooling levels.

			
				
					
					
				
				
					
							
							Level Description

						
							
							Level

						
					

					
							
							Illiterate (cannot read or write).

						
							
							0

						
					

					
							
							No formal instruction and incomplete elementary education (excluding those who cannot read or write).

						
							
							1

						
					

					
							
							Complete elementary education and incomplete secondary education.

						
							
							2

						
					

					
							
							Complete secondary education and incomplete higher education.

						
							
							3

						
					

					
							
							Complete higher education.

						
							
							4

						
					

				
			

			Source: Elaborated by the authors. 

			From the database created, two sections were considered, both focused on the Northeast region. One was delimited by origin, considering individuals whose parents (both) were born in the Northeast. The other section was delimited by destination, considering individuals living in the Northeast region.

			Table 2. Description of the variables.

			
				
					
					
				
				
					
							
							Variable

						
							
							Description

						
					

					
							
							edu

						
							
							Child’s level of schooling, as shown in 1. When accompanied by the suffixes

							head and partner, they refer to the head of the household and their spouse, respectively.

						
					

					
							
							age

						
							
							Age of the child.

						
					

					
							
							urban

						
							
							Dummy variable indicating whether the individual lives in an urban area.

						
					

					
							
							res ufi

						
							
							Dummy variable that indicates whether the individual lives in state i.

						
					

					
							
							born ufi

						
							
							Dummy variable that indicates whether the head of household (head) or their spouse (partner) was born in state i.

						
					

					
							
							mr uf

						
							
							Dummy variable indicating whether the household head (when accompanied by

							the suffix head) or their spouse (when accompanied by the suffix partner), al- though residing in the state where they were born, has previously lived in another state (return migrant).

						
					

					
							
							m uf

						
							
							Dummy variable indicating whether the household head (when accompanied by

							the suffix head) or their spouse (when accompanied by the suffix partner), resides in a different state from where they were born (state migrant).

						
					

					
							
							son

						
							
							Dummy variable indicating whether the individual is a child only of the head of household (when accompanied by the suffix head) or only of their spouse (when accompanied by the suffix partner).

						
					

				
			

			Source: Elaborated by the authors.

			The non-parametric mobility indicators are calculated from a transition matrix, based on the Markov process. To construct a transition matrix, it is assumed that the probability of any random variable X being in a state k at time t+1 depends only on its state at time t. Thus:
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			Where i indicates the status at time t+1 and j indicate the status at time t. In studies of intergenerational mobility, status at time t + 1 refers to the status of children, and status at time t refers to the status of parents. For this study, the status refers to the educational level, according to the strata presented in Table 1, and the status at time t is captured by the level of education, specifically of the head of the household.

			The transition matrix corresponds to the grouping of these probabilities. Assuming K states, it has:
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			Where T is the transition matrix, 
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.

			The literature presents a series of non-parametric mobility indicators constructed from the transition matrix (Birchenall, 2001; Chakravarty et al., 2020; Ferretti & Ganugi, 2013; Geweke, Marshall, & Zarkin, 1986; Savegnago, 2016; Shorrocks, 1978). This study used the following non-parametric mobility indices: 
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			Where K is the order of the transition matrix T, tr(T) is the trace of the transition matrix T , λl is the l-th eigenvalue of the transition matrix T and det(T) is the determinant of the transition matrix T.

			According to Ferretti and Ganugi (2013), the different mobility indicators do not measure the same type of mobility. Furthermore, these indices generally do not consider the direction of mobility but only its intensity. To capture the direction of mobility, Chakravarty et al. (2020) suggest the upward mobility index, based on the elements above the main diagonal of the T transition matrix, and the downward mobility index, based on the elements below the main diagonal of the T transition matrix. Using the same pattern, it is possible to calculate a persistence index based on the elements on the main diagonal of the T transition matrix. It gets:
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			The indices are normalized so that IAscendant + IDescendant + IPersistence = 1. This version of the Determinant Index, which includes the exponent (1/(K-1)), is also presented in Birchenall (2001). The non-parametric indicators were analyzed using the scenarios in Table 3. The O1 scenario corresponds to the complete sample of individuals considered in the source cut-off, with the other. This version of the Bartholomew Index is presented by Chakravarty et al. (2020). A slightly different version is found in source scenarios being a subsample of this. Similarly, the D1 scenario corresponds to the complete sample of the destination cut-off, with the other destination scenarios being a subsample of this.2

			Parametric mobility indicator

			The parametric mobility indicator was obtained from linear regressions. This study adopted two approaches to constructing these indices. The first approach estimated a simple linear regression for each scenario presented in Table 3. The linear regression used has the following form:
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			Where Edui and Eduhead are the son’s and father’s educational strata, respectively; β0 and β1 are the estimated regression parameters and εi is the classical error term. The term β1 measures intergenerational educational persistence, so the parametric mobility indicator is defined as:
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			The second parametric approach used multiple linear regression on a single sample including both origin and destination data.3 To understand how different characteristics affect mobility, we included interaction terms between dummies representing these characteristics and the household head’s education level, as shown in the equation below:

			Table 3. Origin and destination scenarios of transition matrices and calculation of mobility indicators.

			
				
					
					
				
				
					
							
							Scenario

						
							
							Description

						
					

					
							
							Origin

						
					

					
							
							O1

						
							
							Parents born in the North-East (NE).

						
					

					
							
							O2

						
							
							Parents born and not living in the NE.

						
					

					
							
							O3

						
							
							Parents born and living in the NE.

						
					

					
							
							O4

						
							
							Parents born and residing in the NE.

						
					

					
							
							O5

						
							
							Parents born and living in the NE and native in relation to the state of birth, but never lived outside that State.

						
					

					
							
							O6

						
							
							Parents born and living in the North-East and native in relation to UF of birth, but have lived in another UF.

						
					

					
							
							O7

						
							
							Parents were born and live in the Northeast but are intraregional migrants.

						
					

					
							
							O8

						
							
							Parents born in the NE and living in the North (NO).

						
					

					
					
					
							
							O9

						
							
							Parents born in the NE and living in the SE.

						
					

					
							
							O10

						
							
							Parents born in the NE and living in the South (S).

						
					

					
							
							O11

						
							
							Parents born in the NE and living in Center-East (CE).

						
					

					
							
							O12

						
							
							Parents born in the NE and living in Sa˜o Paulo (SP).

						
					

					
							
							Destination

						
					

					
							
							D1

						
							
							Living in NE.

						
					

					
							
							D2

						
							
							Living in NE and parents born in NE.

						
					

					
							
							D3

						
							
							Living in NE and parents not born in NE.

						
					

					
							
							D4

						
							
							Living in NE and parents born in NO.

						
					

					
							
							D5

						
							
							Living in the NE and parents born in the SE.

						
					

					
							
							D6

						
							
							Living in the NE and parents born in the S.

						
					

					
							
							D7

						
							
							Living in NE and parents born in CE.

						
					

					
							
							D8

						
							
							Living in NE, and parents born in SP.

						
					

				
			

			Source: Elaborated by the authors.
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			Where dji is the dummy variable that captures characteristic j of individual i and xih consists of a vector of control variables, excluding the education level of the head of the household, but including the dummies variables used in the interaction.

			Considering any characteristic j, the persistence coefficient, ceteris paribus, is defined as:
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			Equation 10 becomes
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			Thus, a βj < 0 indicates that characteristic j (dji = 1) is associated with greater intergenerational education mobility. Similarly, a characteristic will be associated with lower mobility if βj > 0.

			A limitation of this study relies on the restriction of the sample to co-resident children, which creates a potential selection bias. As analyzed by Araújo, Netto Junior, and Siqueira (2021), the decision to co-reside with parents in adulthood is not random; rather, it is endogenously determined by a set of socioeconomic characteristics, such as individual income, gender, and family structure Non-Parametric Mobility Indicators. 

			To mitigate the risk of this bias distorting the general mobility trends, this study prioritizes the use of non-parametric mobility indicators. Unlike parametric models (such as linear regression), which summarize mobility into a single coefficient (β) that can be heavily influenced by sample selection in specific strata, the non-parametric approach allows for a granular analysis of the entire distribution. This ensures that the observed mobility patterns are not artifacts of functional form misspecification driven by the specific characteristics of co-resident children (Muñoz and Siravegna, 2023).

			Results

			Transition matrices of origin and destination scenarios

			Table 4 presents the sample size and the estimated population related to the scenarios shown in Table 3.

			Table 4. Number of observations and estimated population for the scenarios considered.

			
				
					
					
					
				
				
					
							
							Origin

						
					

					
							
							Scenario

						
							
							Observations 

						
							
							Estimated population

						
					

					
							
							O1

						
							
							614,906

						
							
							5,365,543

						
					

					
							
							O2

						
							
							71,187

						
							
							850,825

						
					

					
							
							O3

						
							
							543,719

						
							
							4,514,718

						
					

					
							
							O4

						
							
							489,436

						
							
							4,025,655

						
					

					
							
							O5

						
							
							462,411

						
							
							3,779,461

						
					

					
							
							O6

						
							
							12,293

						
							
							113,551

						
					

					
							
							O7

						
							
							15,317

						
							
							139,989

						
					

					
							
							O8

						
							
							15,397

						
							
							127,722

						
					

					
							
							O9

						
							
							43,748

						
							
							578,470

						
					

					
							
							O10

						
							
							2,003

						
							
							14,387

						
					

					
							
							O11

						
							
							10,039

						
							
							130,245

						
					

					
							
							O12

						
							
							35,469

						
							
							469,148

						
					

					
				
					
							
							D1

						
							
							557,006

						
							
							4,652,575

						
					

					
							
							D2

						
							
							543,719

						
							
							4,514,718

						
					

					
							
							D3

						
							
							2,137

						
							
							23,879

						
					

					
							
							D4

						
							
							238

						
							
							2,484

						
					

					
							
							D5

						
							
							1,291

						
							
							14,399

						
					

					
							
							D6

						
							
							270

						
							
							2,930

						
					

					
							
							D7

						
							
							76

						
							
							852

						
					

					
							
							D8

						
							
							235

						
							
							3,123

						
					

				
			

			Source: Authors’ calculation.

			A total of 614,906 observations were considered in the origin segment (scenario O1), corresponding to an estimated population of 5,365,543 people. The destination segment included 557,006 observations (scenario D1), resulting in an estimated population of 4,652,575 people. It is noted that some scenarios in the destination segment have few observations, such as D6 (both parents born in the South), D4 (both parents born in the North), D8 (both parents born in São Paulo), and D7 (both parents born in the Midwest).

			Table 5 shows the percentage frequency of heads of household and children between educational strata for both cut-offs (origin and destination). In general, there is a significant drop in the percentage of individuals in the lower strata (0 and 1, especially in the former) and an increase in the percentage of individuals in the upper stratum (to a lesser extent than the reduction observed for the lower strata) between generations. However, some scenarios, primarily related to the destination cut-off, show a drop in the percentage associated with the upper stratum between generations,4 this being the case for scenarios D3 (children of parents not born in the Northeast), D4 (parents born in the North), D5 (parents born in the Southeast), D7 (parents born in the Midwest) and D8 (parents born in São Paulo). Particularly noteworthy is the latter scenario, where the percentage of heads of household in the higher education stratum is around 36 %, compared to 20 % for their children.

			Table 5. Distribution of heads of household and children according to educational stratum for the origin and destination scenarios (%).

			
				
					
					
					
					
					
					
					
					
					
				
				
					
							
							Origin

						
					

					
							
							Education 

						
							
							O1

						
							
							O2

						
							
							O3

						
							
							O4

						
					

					
							
							
							Head

						
							
							Son

						
							
							Head

						
							
							Son

						
							
							Head

						
							
							Son

						
							
							Head

						
							
							Son

						
					

					
							
							0

						
							
							31.15

						
							
							6.58

						
							
							19.34

						
							
							2.65

						
							
							33.38

						
							
							7.32

						
							
							33.73

						
							
							7.33

						
					

					
							
							1

						
							
							42.11

						
							
							25.39

						
							
							55.15

						
							
							20.27

						
							
							39.65

						
							
							26.35

						
							
							39.91

						
							
							26.69

						
					

					
							
							2

						
							
							9.57

						
							
							21.78

						
							
							12.58

						
							
							22.97

						
							
							9.00

						
							
							21.56

						
							
							8.93

						
							
							21.72

						
					

					
							
							3

						
							
							12.39

						
							
							39.92

						
							
							10.46

						
							
							46.17

						
							
							12.75

						
							
							38.74

						
							
							12.5

						
							
							38.54

						
					

					
							
							4

						
							
							4.76

						
							
							6.33

						
							
							2.47

						
							
							7.94

						
							
							5.21

						
							
							6.03

						
							
							4.92

						
							
							5.72

						
					

					
							
							Destination

						
					

					
							
							Education 

						
							
							D1

						
							
							D2

						
							
							D3

						
							
							D4

						
					

					
							
							
							Head

						
							
							Son

						
							
							Head

						
							
							Son

						
							
							Head

						
							
							Son

						
							
							Head

						
							
							Son

						
					

					
							
							0

						
							
							15.83

						
							
							1.83

						
							
							27.64

						
							
							4.45

						
							
							20.25

						
							
							2.79

						
							
							15.06

						
							
							2.63

						
					

					
							
							1

						
							
							58.62

						
							
							17.48

						
							
							49.74

						
							
							27.85

						
							
							48.56

						
							
							21.42

						
							
							59.7

						
							
							16.71

						
					

					
							
							2

						
							
							13.69

						
							
							23.2

						
							
							10.06

						
							
							19.82

						
							
							11.75

						
							
							21.34

						
							
							14.01

						
							
							22.98

						
					

					
							
							3

						
							
							10.32

						
							
							49.33

						
							
							9.16

						
							
							38.97

						
							
							13.06

						
							
							44.14

						
							
							10.05

						
							
							50.37

						
					

					
							
							4

						
							
							1.55

						
							
							8.17

						
							
							3.4

						
							
							8.92

						
							
							6.38

						
							
							10.31

						
							
							1.18

						
							
							8.31

						
					

				
			

			Source: Authors’ calculation.

			Table 6 presents the transition matrices for the origin cut-off scenarios. Overall, there is a high level of persistence in the 3 educational strata compared to the other strata. Additionally, there is a low probability of children belonging to the lower education strata (especially the 0 stratum) if the head of the household is in the highest stratum. A similar phenomenon, albeit to a lesser extent, occurs with heads of households in the lowest education stratum: their children have a low probability of belonging to the highest education stratum.

			The transition matrices for the destination cut-off scenarios are shown in Table 7. In general, there is a similar pattern to that shown in the transition matrices for the origin cut-off. However, attention is drawn to the higher occurrence of null probabilities associated with children from the lowest education stratum whose head of household is in the highest stratum.

			There is also an occurrence of null probabilities related to children with a high level of education (highest stratum), whose head of household belongs to the 0 stratum. A curious fact related to scenario D7 (both parents were born in the Center-West) is the high probability of children belonging to the 1 education stratum, whose head of household belongs to the highest stratum. The high incidence of null probabilities is more common in scenarios with few observations.

			Table 6. Transition matrices considering source areas (%).

			
				
					
					
					
					
					
					
					
					
					
					
					
					
				
				
					
							
							Head

						
							
							Son

						
							
							Head

						
							
							Son

						
					

					
							
							0

						
							
							1

						
							
							2

						
							
							3

						
							
							4

						
							
							0

						
							
							1

						
							
							2

						
							
							3

						
							
							4

						
					

					
							
							O1

						
							
							O2

						
					

					
							
							0

						
							
							15.00

						
							
							38.75

						
							
							22.14

						
							
							23.01

						
							
							1.11

						
							
							0

						
							
							7.05

						
							
							34.78

						
							
							23.90

						
							
							32.02

						
							
							2.24

						
					

					
							
							1

						
							
							3.85

						
							
							26.69

						
							
							24.46

						
							
							40.55

						
							
							4.44

						
							
							1

						
							
							1.91

						
							
							20.88

						
							
							24.36

						
							
							46.02

						
							
							6.83

						
					

					
							
							2

						
							
							1.61

						
							
							12.25

						
							
							25.95

						
							
							52.22

						
							
							7.97

						
							
							2

						
							
							1.17

						
							
							10.09

						
							
							25.20

						
							
							52.65

						
							
							10.88

						
					

					
							
							3

						
							
							0.81

						
							
							6.29

						
							
							14.29

						
							
							64.66

						
							
							13.95

						
							
							3

						
							
							0.71

						
							
							6.78

						
							
							14.74

						
							
							63.67

						
							
							14.10

						
					

					
							
							4

						
							
							0.62

						
							
							2.52

						
							
							6.98

						
							
							55.91

						
							
							33.96

						
							
							4

						
							
							0.49

						
							
							2.26

						
							
							8.11

						
							
							53.05

						
							
							36.10

						
					

					
							
							O3

						
							
							O4

						
					

					
							
							0

						
							
							15.86

						
							
							39.18

						
							
							21.95

						
							
							22.02

						
							
							0.99

						
							
							0

						
							
							15.75

						
							
							39.34

						
							
							21.99

						
							
							21.97

						
							
							0.95

						
					

					
							
							1

						
							
							4.36

						
							
							28.22

						
							
							24.49

						
							
							39.12

						
							
							3.82

						
							
							1

						
							
							4.34

						
							
							28.44

						
							
							24.58

						
							
							38.93

						
							
							3.71

						
					

					
							
							2

						
							
							1.73

						
							
							12.82

						
							
							26.15

						
							
							52.10

						
							
							7.20

						
							
							2

						
							
							1.71

						
							
							12.88

						
							
							26.23

						
							
							52.11

						
							
							7.06

						
					

					
							
							3

						
							
							0.82

						
							
							6.22

						
							
							14.21

						
							
							64.82

						
							
							13.93

						
							
							3

						
							
							0.80

						
							
							6.33

						
							
							14.37

						
							
							65.12

						
							
							13.38

						
					

					
							
							4

						
							
							0.64

						
							
							2.54

						
							
							6.88

						
							
							56.17

						
							
							33.77

						
							
							4

						
							
							0.65

						
							
							2.65

						
							
							7.15

						
							
							56.71

						
							
							32.83

						
					

					
							
							O5

						
							
							O6

						
					

					
							
							0

						
							
							15.82

						
							
							39.25

						
							
							21.96

						
							
							22.02

						
							
							0.96

						
							
							0

						
							
							14.78

						
							
							41.50

						
							
							21.93

						
							
							21.00

						
							
							0.78

						
					

					
							
							1

						
							
							4.37

						
							
							28.52

						
							
							24.58

						
							
							38.85

						
							
							3.68

						
							
							1

						
							
							3.57

						
							
							26.88

						
							
							24.30

						
							
							40.77

						
							
							4.48

						
					

					
							
							2

						
							
							1.68

						
							
							12.89

						
							
							26.34

						
							
							52.00

						
							
							7.09

						
							
							2

						
							
							1.22

						
							
							12.16

						
							
							23.23

						
							
							55.08

						
							
							8.32

						
					

					
							
							3

						
							
							0.80

						
							
							6.26

						
							
							14.37

						
							
							65.24

						
							
							13.33

						
							
							3

						
							
							1.10

						
							
							5.83

						
							
							11.73

						
							
							66.65

						
							
							14.70

						
					

					
							
							4

						
							
							0.64

						
							
							2.72

						
							
							7.16

						
							
							56.61

						
							
							32.87

						
							
							4

						
							
							0.63

						
							
							1.48

						
							
							7.80

						
							
							57.82

						
							
							32.26

						
					

					
							
							O7

						
							
							O8

						
					

					
							
							0

						
							
							18.60

						
							
							37.46

						
							
							20.35

						
							
							22.01

						
							
							1.58

						
							
							0

						
							
							12.03

						
							
							43.08

						
							
							22.68

						
							
							21.26

						
							
							0.95

						
					

					
							
							1

						
							
							5.00

						
							
							26.19

						
							
							22.92

						
							
							40.72

						
							
							5.17

						
							
							1

						
							
							3.75

						
							
							31.10

						
							
							25.99

						
							
							35.74

						
							
							3.42

						
					

					
							
							2

						
							
							1.32

						
							
							11.39

						
							
							25.04

						
							
							53.86

						
							
							8.40

						
							
							2

						
							
							2.22

						
							
							15.10

						
							
							27.30

						
							
							47.47

						
							
							7.91

						
					

					
							
							3

						
							
							0.84

						
							
							5.27

						
							
							9.82

						
							
							65.61

						
							
							18.45

						
							
							3

						
							
							0.88

						
							
							7.01

						
							
							18.58

						
							
							61.78

						
							
							11.75

						
					

					
							
							4

						
							
							0.63

						
							
							2.30

						
							
							4.55

						
							
							51.61

						
							
							40.91

						
							
							4

						
							
							0.54

						
							
							3.83

						
							
							10.49

						
							
							56.89

						
							
							28.25

						
					

					
							
							O9

						
							
							O10

						
					

					
							
							0

						
							
							4.73

						
							
							29.92

						
							
							24.98

						
							
							37.64

						
							
							2.72

						
							
							0

						
							
							9.63

						
							
							44.27

						
							
							16.38

						
							
							26.63

						
							
							3.09

						
					

					
							
							1

						
							
							1.47

						
							
							18.44

						
							
							24.12

						
							
							48.57

						
							
							7.40

						
							
							1

						
							
							3.18

						
							
							27.93

						
							
							22.83

						
							
							38.27

						
							
							7.79

						
					

					
							
							2

						
							
							0.98

						
							
							8.73

						
							
							25.12

						
							
							53.76

						
							
							11.41

						
							
							2

						
							
							1.78

						
							
							13.71

						
							
							25.66

						
							
							44.54

						
							
							14.32

						
					

					
							
							3

						
							
							0.72

						
							
							6.76

						
							
							14.53

						
							
							65.10

						
							
							12.89

						
							
							3

						
							
							0.28

						
							
							3.52

						
							
							11.48

						
							
							67.22

						
							
							17.50

						
					

					
							
							4

						
							
							0.43

						
							
							2.51

						
							
							10.61

						
							
							53.19

						
							
							33.26

						
							
							4

						
							
							0.00

						
							
							0.76

						
							
							8.83

						
							
							56.80

						
							
							33.62

						
					

				
				
					
							
							O11

						
							
							O12

						
					

					
							
							0

						
							
							6.68

						
							
							36.84

						
							
							23.26

						
							
							30.68

						
							
							2.53

						
							
							0

						
							
							4.15

						
							
							28.84

						
							
							24.86

						
							
							39.29

						
							
							2.86

						
					

					
							
							1

						
							
							2.42

						
							
							23.50

						
							
							24.27

						
							
							42.92

						
							
							6.90

						
							
							1

						
							
							1.36

						
							
							17.68

						
							
							23.66

						
							
							49.54

						
							
							7.76

						
					

					
							
							2

						
							
							1.32

						
							
							13.16

						
							
							24.07

						
							
							51.44

						
							
							10.02

						
							
							2

						
							
							0.93

						
							
							8.12

						
							
							25.16

						
							
							53.96

						
							
							11.83

						
					

					
							
							3

						
							
							0.57

						
							
							6.96

						
							
							13.27

						
							
							59.57

						
							
							19.63

						
							
							3

						
							
							0.56

						
							
							6.49

						
							
							14.56

						
							
							66.30

						
							
							12.10

						
					

					
							
							4

						
							
							0.56

						
							
							1.44

						
							
							4.44

						
							
							51.14

						
							
							42.42

						
							
							4

						
							
							0.20

						
							
							2.11

						
							
							10.25

						
							
							55.65

						
							
							31.79

						
					

				
			

			Source: Authors’ calculation.

			The next section discusses the non-parametric parameters that summarize the information in the transition matrices.

			Analysis of mobility indicators in origin and destination scenarios

			This section analyzes the non-parametric indicators constructed from the transition matrices presented above in “Transition matrices of origin and destination scenarios”. In addition to the indicators mentioned in “Parametric mobility indicator”, the persistence indicators in the first and last education strata (p₀₀ and p₄₄, respectively) are examined. Additionally, to test the robustness of the non-parametric indicators, the parametric mobility indicator estimate expressed in Equation 10 is analyzed. The results for both cut-off points (origin and destination) are shown in Table 8.

			In general, there are some differences between the IPrais, IDeterminant, IBartholomew and IParametric indices. As mentioned in the section “Parametric mobility indicator”, this divergence is due to how the indicators are constructed and that they do not capture direction but only the intensity of mobility. It can be seen that this divergence is stronger in the scenarios associated with the destination cut-off, possibly associated with the low representativeness of some scenarios, resulting in a high incidence of zero probabilities.

			Table 7. Transition matrices for destination scenarios (%).

			
				
					
					
					
					
					
					
					
					
					
					
					
					
				
				
					
							
							Head

						
							
							Son

						
							
							Head

						
							
							Son

						
					

					
							
							0

						
							
							1

						
							
							2

						
							
							3

						
							
							4

						
							
							0

						
							
							1

						
							
							2

						
							
							3

						
							
							4

						
					

					
							
							D1

						
							
							D2

						
					

					
							
							0

						
							
							15.82

						
							
							39.21

						
							
							21.96

						
							
							22.02

						
							
							0.98

						
							
							0

						
							
							15.86

						
							
							39.18

						
							
							21.95

						
							
							22.02

						
							
							0.99

						
					

					
							
							1

						
							
							4.34

						
							
							28.15

						
							
							24.52

						
							
							39.16

						
							
							3.83

						
							
							1

						
							
							4.36

						
							
							28.22

						
							
							24.49

						
							
							39.12

						
							
							3.82

						
					

					
							
							2

						
							
							1.69

						
							
							12.83

						
							
							26.02

						
							
							52.12

						
							
							7.34

						
							
							2

						
							
							1.73

						
							
							12.82

						
							
							26.15

						
							
							52.10

						
							
							7.20

						
					

					
							
							3

						
							
							0.81

						
							
							6.11

						
							
							14.16

						
							
							64.79

						
							
							14.13

						
							
							3

						
							
							0.82

						
							
							6.22

						
							
							14.21

						
							
							64.82

						
							
							13.93

						
					

					
							
							4

						
							
							0.60

						
							
							2.51

						
							
							6.81

						
							
							56.50

						
							
							33.58

						
							
							4

						
							
							0.64

						
							
							2.54

						
							
							6.88

						
							
							56.17

						
							
							33.77

						
					

					
							
							D3

						
							
							D4

						
					

					
							
							0

						
							
							14.95

						
							
							40.65

						
							
							24.40

						
							
							19.14

						
							
							0.86

						
							
							0

						
							
							11.99

						
							
							58.48

						
							
							20.87

						
							
							8.66

						
							
							0.00

						
					

					
							
							1

						
							
							3.03

						
							
							26.46

						
							
							24.01

						
							
							39.27

						
							
							7.22

						
							
							1

						
							
							5.17

						
							
							25.95

						
							
							38.89

						
							
							29.99

						
							
							0.00

						
					

					
							
							2

						
							
							0.00

						
							
							9.58

						
							
							15.96

						
							
							58.15

						
							
							16.30

						
							
							2

						
							
							0.00

						
							
							9.86

						
							
							13.40

						
							
							63.59

						
							
							13.15

						
					

					
							
							3

						
							
							0.52

						
							
							3.72

						
							
							10.30

						
							
							66.90

						
							
							18.56

						
							
							3

						
							
							1.14

						
							
							0.00

						
							
							3.21

						
							
							68.35

						
							
							27.31

						
					

					
							
							4

						
							
							0.04

						
							
							1.61

						
							
							6.47

						
							
							59.28

						
							
							32.60

						
							
							4

						
							
							0.00

						
							
							0.00

						
							
							4.48

						
							
							58.36

						
							
							37.16

						
					

					
							
							D5

						
							
							D6

						
					

					
							
							0

						
							
							15.05

						
							
							40.44

						
							
							23.53

						
							
							19.95

						
							
							1.02

						
							
							0

						
							
							17.63

						
							
							47.44

						
							
							34.93

						
							
							0.00

						
							
							0.00

						
					

					
							
							1

						
							
							3.69

						
							
							32.75

						
							
							20.47

						
							
							36.57

						
							
							6.52

						
							
							1

						
							
							0.00

						
							
							10.54

						
							
							25.77

						
							
							47.75

						
							
							15.94

						
					

					
							
							2

						
							
							0.00

						
							
							8.94

						
							
							18.51

						
							
							55.11

						
							
							17.43

						
							
							2

						
							
							0.00

						
							
							5.17

						
							
							11.04

						
							
							64.84

						
							
							18.95

						
					

					
							
							3

						
							
							0.00

						
							
							5.22

						
							
							9.97

						
							
							65.25

						
							
							19.56

						
							
							3

						
							
							1.14

						
							
							5.13

						
							
							8.29

						
							
							67.06

						
							
							18.37

						
					

					
							
							4

						
							
							0.00

						
							
							1.21

						
							
							6.07

						
							
							62.46

						
							
							30.26

						
							
							4

						
							
							0.36

						
							
							1.75

						
							
							10.37

						
							
							52.93

						
							
							34.59

						
					

					
							
							D7

						
							
							D8

						
					

					
							
							0

						
							
							27.49

						
							
							0.00

						
							
							21.66

						
							
							50.85

						
							
							0.00

						
							
							0

						
							
							24.86

						
							
							42.64

						
							
							23.78

						
							
							8.72

						
							
							0.00

						
					

					
							
							1

						
							
							0.00

						
							
							29.05

						
							
							30.86

						
							
							26.65

						
							
							13.44

						
							
							1

						
							
							7.00

						
							
							48.48

						
							
							14.41

						
							
							23.72

						
							
							6.39

						
					

					
							
							2

						
							
							0.00

						
							
							13.66

						
							
							26.87

						
							
							44.67

						
							
							14.80

						
							
							2

						
							
							0.00

						
							
							16.55

						
							
							23.40

						
							
							60.05

						
							
							0.00

						
					

					
							
							3

						
							
							0.00

						
							
							0.00

						
							
							18.49

						
							
							73.19

						
							
							8.32

						
							
							3

						
							
							0.00

						
							
							6.22

						
							
							6.32

						
							
							69.38

						
							
							18.08

						
					

					
							
							4

						
							
							0.00

						
							
							21.80

						
							
							0.00

						
							
							58.52

						
							
							19.68

						
							
							4

						
							
							0.00

						
							
							0.00

						
							
							3.36

						
							
							61.09

						
							
							35.54

						
					

				
			

			Source: Authors’ calculation.

			Starting the analysis with the origin, there is greater mobility associated with scenario O2 (parents from the Northeast but not living in the Northeast) compared to scenario O3 (parents from the Northeast and living in the Northeast), with no divergence between indicators (1) and (4). The IAscendant index indicates that the probability of ascending the mobility stratum in scenario O2 is around 50 %, compared to 45 % in scenario O3. In addition, the IPersistence index shows that the probability of persistence is slightly higher in the scenario O3 than in the scenario O2 (around 31 % and 34 %, respectively). The scenario O2 also shows better indicators than the scenario O3, with lower persistence in the lower stratum (7 % and 16 %, respectively) and slightly higher persistence in the upper stratum (36 % and 34 %, respectively).

			Table 8. Mobility and persistence indicators applied to origin and destination scenarios.

			
				
					
					
					
					
					
					
					
					
					
					
					
					
					
				
				
					
							
							Origin scenarios

						
					

					
							
							*Indicator

						
							
							O1

						
							
							O2

						
							
							O3

						
							
							O4

						
							
							O5

						
							
							O6

						
							
							O7

						
							
							O8

						
							
							O9

						
							
							O10

						
							
							O11

						
							
							O12

						
					

					
							
							(1) IPreis

						
							
							0.834

						
							
							0.868

						
							
							0.828

						
							
							0.829

						
							
							0.828

						
							
							0.841

						
							
							0.809

						
							
							0.849

						
							
							0.883

						
							
							0.84

						
							
							0.859

						
							
							0.887

						
					

					
							
							(2) IDeterminant

						
							
							0.872

						
							
							0.902

						
							
							0.869

						
							
							0.869

						
							
							0.868

						
							
							0.88

						
							
							0.852

						
							
							0.888

						
							
							0.915

						
							
							0.886

						
							
							0.917

						
							
							0.92

						
					

					
							
							(3) IBartholomew

						
							
							0.243

						
							
							0.268

						
							
							0.239

						
							
							0.239

						
							
							0.239

						
							
							0.241

						
							
							0.236

						
							
							0.244

						
							
							0.281

						
							
							0.25

						
							
							0.261

						
							
							0.284

						
					

					
							
							(4) IParametric

						
							
							0.583

						
							
							0.684

						
							
							0.571

						
							
							0.573

						
							
							0.572

						
							
							0.579

						
							
							0.538

						
							
							0.598

						
							
							0.741

						
							
							0.591

						
							
							0.65

						
							
							0.753

						
					

					
							
							(5) IAscendent

						
							
							0.457

						
							
							0.496

						
							
							0.45

						
							
							0.448

						
							
							0.447

						
							
							0.466

						
							
							0.462

						
							
							0.44

						
							
							0.507

						
							
							0.471

						
							
							0.497

						
							
							0.509

						
					

					
							
							(6) IDescendent

						
							
							0.21

						
							
							0.199

						
							
							0.213

						
							
							0.215

						
							
							0.215

						
							
							0.207

						
							
							0.185

						
							
							0.239

						
							
							0.2

						
							
							0.201

						
							
							0.191

						
							
							0.2

						
					

					
							
							(7) IPersistence

						
							
							0.333

						
							
							0.306

						
							
							0.338

						
							
							0.337

						
							
							0.338

						
							
							0.328

						
							
							0.353

						
							
							0.321

						
							
							0.293

						
							
							0.328

						
							
							0.312

						
							
							0.29

						
					

					
							
							(8) P00

						
							
							0.15

						
							
							0.071

						
							
							0.159

						
							
							0.157

						
							
							0.158

						
							
							0.148

						
							
							0.186

						
							
							0.12

						
							
							0.047

						
							
							0.096

						
							
							0.067

						
							
							0.041

						
					

					
							
							(9) P44

						
							
							0.34

						
							
							0.361

						
							
							0.338

						
							
							0.328

						
							
							0.329

						
							
							0.323

						
							
							0.409

						
							
							0.283

						
							
							0.333

						
							
							0.336

						
							
							0.424

						
							
							0.318

						
					

					
							
							Destination scenarios

						
					

					
							
							*Indicator

						
							
							D1

						
							
							D2

						
							
							D3

						
							
							D4

						
							
							D5

						
							
							D6

						
							
							D7

						
							
							D8

						
							
							
							
							
					

					
							
							(1) IPreis

						
							
							0.829

						
							
							0.828

						
							
							0.858

						
							
							0.858

						
							
							0.845

						
							
							0.898

						
							
							0.809

						
							
							0.746

						
							
							
							
							
					

					
							
							(2) IDeterminant

						
							
							0.87

						
							
							0.869

						
							
							0.92

						
							
							0.845

						
							
							0.885

						
							
							0.915

						
							
							0.82

						
							
							0.795

						
							
							
							
							
					

					
							
							(3) IBartholomew

						
							
							0.239

						
							
							0.239

						
							
							0.246

						
							
							0.216

						
							
							0.243

						
							
							0.258

						
							
							0.279

						
							
							0.193

						
							
							
							
							
					

					
							
							(4) IParametric

						
							
							0.572

						
							
							0.571

						
							
							0.603

						
							
							0.474

						
							
							0.581

						
							
							0.794

						
							
							0.754

						
							
							0.465

						
							
							
							
							
					

					
							
							(5) IAscendent

						
							
							0.451

						
							
							0.45

						
							
							0.497

						
							
							0.522

						
							
							0.481

						
							
							0.548

						
							
							0.422

						
							
							0.396

						
							
							
							
							
					

					
							
							(6) IDescendent

						
							
							0.213

						
							
							0.213

						
							
							0.189

						
							
							0.164

						
							
							0.195

						
							
							0.17

						
							
							0.225

						
							
							0.201

						
							
							
							
							
					

					
							
							(7) IPersistence

						
							
							0.337

						
							
							0.338

						
							
							0.314

						
							
							0.314

						
							
							0.324

						
							
							0.282

						
							
							0.353

						
							
							0.403

						
							
							
							
							
					

					
							
							(8) P00

						
							
							0.158

						
							
							0.159

						
							
							0.149

						
							
							0.12

						
							
							0.151

						
							
							0.176

						
							
							0.275

						
							
							0.249

						
							
							
							
							
					

					
							
							(9) P44

						
							
							0.336

						
							
							0.338

						
							
							0.326

						
							
							0.372

						
							
							0.303

						
							
							0.346

						
							
							0.197

						
							
							0.355

						
							
							
							
							
					

				
			

			Source: Authors’ calculation.

			Concerning residents in the Northeast, all indicators from (1) to (4) show that residents in the same UF (Unidades da Federação (Federal District)) as their parents (scenario O4) are associated with greater mobility than those whose parents are intraregional migrants (scenario O7). Although there is a slightly higher probability of descent for scenario O7 (46 %, compared to 45 % for scenario O4), this scenario also has a slightly higher probability of persistence (35 % compared to 34 % for scenario O4). About persistence in the extreme strata, scenario O4 has a lower probability than scenario O7 for both strata, in the order of 16 % and 33 %, respectively, for strata 0 and 4 (for scenario O7, these percentages are 19 % and 41 %, respectively).

			Still, to residents in the Northeast, but considering only those who live in the UF where their parents were born, the scenario O6 (whose parents have already lived in another UF) has greater mobility than the scenario O5 (whose parents have never lived in another UF), considering any of the indices from (1) to (4). The scenario O6 also has a higher probability of educational descent (47 %, against 45 % for scenario O5) and a lower probability of persistence (33 %, against 34 % for the scenario O5). The O6 shows more remarkable persistence at both extremes of education, being around 15 % for the lower stratum (against 16 % for the scenario O5) and around 32 % for the upper stratum (against 33 % for the scenario O5).

			Among Northeastern parents living in other regions of Brazil, intergenerational educational mobility is higher in the Southeast (scenario O9) and lower in the South (scenario O10).5 Residents of the Southeast have a higher probability of educational advancement, in the order of 51 %, followed by residents of the Center-West region (scenario O11), in the order of 50 %, with the lowest probability of advancement observed for residents of the North region (scenario O8), with around 44 %. The highest probability of persistence is among residents of the South region (33 %), whereas the lowest is among residents of the Southeast region (29 %). Residents of the North have the highest persistence in the lower stratum (12 %) and the lowest persistence in the upper stratum (28 %). The lowest persistence in the lower stratum was observed among residents of the Southeast region (5 %), whereas the highest persistence in the upper stratum was observed among residents of the Center-West region (42 %).

			Looking specifically at the children of Northeastern parents living in São Paulo (scenario O12), there is greater mobility than in any other scenario of origin, with no divergence between the indices (1) and (4). This scenario also has the highest probability of educational advancement (51 %), the lowest probability of persistence (29 %), and the lowest persistence in the lower education stratum (4 %) compared to the other origin scenarios. However, scenario 012 has one of the lowest persistence rates in the upper education stratum, at around 32 %, which is only higher than that observed for residents of the North region, at around 28 %.

			Considering destination cut-off scenarios, those living in the Northeast whose parents are not from the Northeast (scenario D3) have greater educational mobility than those living in the Northeast whose parents are from the Northeast (scenario D2), with no differences between the (1) and (4) mobility indices. In addition, scenario D3 has a higher probability of educational advancement (50 %, compared to 45 % for scenario D2) and a lower probability of persistence (31 %, compared to 34 % for scenario D2). Persistence in the extreme strata is slightly higher for scenario D2, at around 16 % for the lower stratum and 34 % for the upper stratum (these percentages are around 15 % and 33 % for scenario D3).

			Considering residents in the Northeast, whose parents come from other regions, the most significant mobility was observed when the parents were born in the South (scenario D6).6 About lower mobility, indicators (1) and (2) pointed to the scenario in which the parents were born in the Midwest (scenario D7), and indicators (3) and (4) pointed to the scenario in which the parents were born in the North (scenario D4). Scenario D6 (parents born in the South) showed the highest probability of ascension (55 %) and the lowest probability of persistence (28 %). On the other hand, scenario D7 (parents born in the Midwest) has the lowest probability of ascension (42 %) and the highest probability of persistence (35 %). The scenario D7 also showed the worst persistence indicators in the extreme strata, with the highest for the lower stratum, around 27.5 %, and the lowest for the upper stratum, around 20 %. In this respect, the best indicators were observed for scenario D4 (parents born in the North), with the lowest persistence in the lower stratum (12 %) and the highest persistence in the upper stratum (37 %).

			Considering residents of the Northeast whose parents come specifically from São Paulo (scenario D8), mobility is lowest among all destination scenarios, with no divergence between indices (1) and (4). In addition, this scenario has the lowest probability of educational advancement and the highest probability of persistence (around 40 %). To the lower stratum, this scenario has one of the highest persistence rates, around 25 %, second only to scenario D7 (parents born in the Center-West region). On the other hand, this scenario also has one of the highest persistence rates related to the upper stratum, in the order of 36 %.7

			A cross-analysis of the clippings reveals a proximity between the children of Northeasterners who do not live in the Northeast (scenario O2) and those who live in the Northeast but are not children of Northeasterners (scenario D3). Firstly, scenario O2 shows slightly greater mobility than scenario D3.8 Secondly, both scenarios have the same probability of educational advancement (around 50 %) and persistence (around 31 %). There is a more significant distinction in persistence in the extreme strata, where scenario O3 has a lower percentage related to the lower stratum (7 %, compared to 15 % for scenario D3) and a higher percentage in the upper stratum (36 %, compared to 33 % for scenario D3).

			Considering the Northern region as a reference for the cross-analysis of the clippings, there is a proximity between the mobilities of scenario O8 and scenario D4, being slightly higher for the first.9 Scenario O8 has a lower probability of educational advancement (44 %, compared to 52 % for scenario D4) and a higher probability of persistence (32 %, compared to 31 % for scenario D4). Both scenarios have the same persistence in the lower stratum (around 12 %), but scenario D4 has a substantially higher persistence in the upper stratum (37 %, against 28 % for scenario D4).

			Using the Southeast region as the reference for cross-analysis of the cutoffs, there is a significant difference between scenario O9 (children of Northeasterners living in the Southeast) and scenario D5 (residents of the Northeast whose parents come from the Southeast). The scenario O9 shows greater mobility than the scenario D5, with no divergence between the (1) and (4) indices. In addition, scenario O9 has a higher probability of educational advancement (51 %, against 48 % for scenario D5), a lower probability of persistence (29 %, against 32 % for scenario D5), lower persistence in the lower stratum (5 %, against 15 % for scenario D5) and higher persistence in the upper stratum (33 %, against 30 %).

			Applying cross-analysis to the South region, we find that scenario D6 is more mobile than scenario O10, with no divergence between indices (1) and (4). Scenario D6 also has a higher probability of ascendancy (55 %, compared to 47 % for scenario O10), a lower probability of persistence (28 %, compared to 33 % for scenario O10), and greater persistence in the upper stratum (35 %, compared to 34 % for scenario O10). However, it also shows greater persistence in the lower stratum (17 % versus 10 % in scenario O10).

			Using the Center-West region as a reference for cross-analysis, the mobility indicators diverge. The IPrais and IDeterminant indices exhibit greater mobility in scenario O11, whereas the IBartholomew and IParametric indices exhibit greater mobility in scenario D7. Scenario O11 has a higher probability of educational ascent (50 %, against 42 % for scenario D7), a lower probability of persistence (31 %, against 35 % for the scenario D7), greater persistence in the upper stratum (42 %, against 20 % for scenario D7) and lower persistence in the lower stratum (7 %, against 20 % for scenario D7).

			Finally, considering São Paulo as the reference state for the cross-sectional analysis, there is greater mobility toward the origin stratum across all indices from (1) to (4). Scenario O12 shows a higher probability of ascending (51 %, compared to 40 % for scenario D8), a lower probability of persistence (29 %, compared to 40 % for scenario D8), and a substantially lower persistence in the lower stratum (4 %, compared to 25 % for scenario D8). On the other hand, persistence in the upper stratum is also lower in scenario O12 (32 %, compared with 35.5 % in scenario D8).

			Estimates of multiple linear regression

			Table 9 presents the estimates of the linear regression model. The variables most relevant to this study are highlighted: the education level of the household head (eduhead) and its interactions with relevant characteristics captured by dummy variables.

			Table 9. Linear regression model estimates.

			
				
					
					
					
					
					
					
				
				
					
							
							Varible

						
							
							Coef.

						
							
							E.P.

						
							
							Variable

						
							
							Coef.

						
							
							E.P.

						
					

					
							
							constant

						
							
							-0.336***

						
							
							0.021

						
							
							(... continue)

						
					

					
							
							edu_head

						
							
							0.314***

						
							
							0.003

						
							
							age2

						
							
							-0.002***

						
							
							0

						
					

					
							
							dnorth+edu_head

						
							
							-0.033***

						
							
							0.009

						
							
							dnorth

						
							
							0.022

						
							
							0.015

						
					

					
							
							dsoutheast+edu_head

						
							
							-0.079***

						
							
							0.012

						
							
							dsoutheast

						
							
							0.216***

						
							
							0.02

						
					

					
							
							dsouth+edu_head

						
							
							-0.02

						
							
							0.022

						
							
							dsouth

						
							
							0.145***

						
							
							0.038

						
					

					
							
							dcenter+edu_head

						
							
							-0.055***

						
							
							0.01

						
							
							dcenter

						
							
							0.195***

						
							
							0.019

						
					

					
							
							res_sp+edu_head

						
							
							-0.040***

						
							
							0.012

						
							
							res_sp

						
							
							0.178***

						
							
							0.02

						
					

					
							
							urban+edu_head

						
							
							-0.071***

						
							
							0.003

						
							
							urban

						
							
							0.302***

						
							
							0.004

						
					

					
							
							born_north_head+edu_head

						
							
							-0.041*

						
							
							0.022

						
							
							born_norte_head

						
							
							0.105*

						
							
							0.058

						
					

					
							
							born_southeast_head+edu_head

						
							
							-0.056***

						
							
							0.012

						
							
							born_sudeste_head

						
							
							0.087***

						
							
							0.031

						
					

					
							
							born_south_head+edu_head

						
							
							-0.083***

						
							
							0.021

						
							
							born_sul_head

						
							
							0.210***

						
							
							0.056

						
					

					
							
							born_center_head+edu_head

						
							
							0.025

						
							
							0.03

						
							
							born_centro_head

						
							
							-0.077

						
							
							0.072

						
					

					
							
							born_sp_head+edu_head

						
							
							0.003

						
							
							0.019

						
							
							born_sp_head

						
							
							-0.064

						
							
							0.05

						
					

					
							
							mp_uf_head+edu_head

						
							
							-0.007

						
							
							0.006

						
							
							mp_uf_head

						
							
							0.018

						
							
							0.013

						
					

					
							
							m_uf_head+edu_head

						
							
							0.021***

						
							
							0.005

						
							
							m_uf_head

						
							
							-0.022**

						
							
							0.009

						
					

					
							
							born_north_partner+edu_head

						
							
							-0.025

						
							
							0.022

						
							
							nasc_norte_partner

						
							
							-0.015

						
							
							0.059

						
					

					
							
							born_southeast_partner+edu_head

						
							
							-0.008

						
							
							0.013

						
							
							nasc_sudeste_partner

						
							
							0.039

						
							
							0.032

						
					

					
							
							born_south_partner+edu_head

						
							
							-0.039*

						
							
							0.021

						
							
							nasc_sul_partner

						
							
							0.083

						
							
							0.054

						
					

					
							
							born_center_partner+edu_head

						
							
							-0.080***

						
							
							0.029

						
							
							nasc_centro_partner

						
							
							0.145**

						
							
							0.07

						
					

					
							
							born_sp_partner+edu_head

						
							
							0.003

						
							
							0.02

						
							
							nasc_sp_partner

						
							
							-0.063

						
							
							0.05

						
					

					
							
							mp_uf_partner+edu_head

						
							
							0.027***

						
							
							0.006

						
							
							mp_uf_partner

						
							
							-0.076***

						
							
							0.013

						
					

					
							
							m_uf_partner+edu_head

						
							
							0.012***

						
							
							0.005

						
							
							m_uf_partner

						
							
							-0.012

						
							
							0.009

						
					

					
							
							head_fem+edu_head

						
							
							0.042***

						
							
							0.003

						
							
							head_fem

						
							
							-0.155***

						
							
							0.005

						
					

					
							
							female+edu_head

						
							
							-0.091***

						
							
							0.002

						
							
							female

						
							
							0.499***

						
							
							0.004

						
					

					
							
							white+edu_head

						
							
							-0.015***

						
							
							0.002

						
							
							white

						
							
							0.112***

						
							
							0.004

						
					

					
							
							age

						
							
							0.111***

						
							
							0.002

						
							
							edu_partner

						
							
							0.232***

						
							
							0.002

						
					

					
							
							Observations

						
							
							627,951.00

						
							
							
					

					
							
							Log Likelihood

						
							
							-880,415.00

						
							
							
					

					
							
							Akaike Inf. Crit.

						
							
							1,760,932.00

						
							
							
					

				
			

			Note: sp refers to São Paulo State and sul refers to South Region. 

			*** Significant at 1 %; ** Significant at 5 %; * Significant at 10 %.

			Source: Authors’ calculations.

			The Northeast region serves as the base category for estimating the linear regression model. Living in another region (about the Northeast) is associated with greater educational mobility, as evidenced by the negative sign of the coefficients of the interaction between the region of residence and the education level of the head of household. Only the South showed no statistically significant difference from the Northeast. Living in São Paulo is associated with greater mobility relative to the Northeast region.10 In addition, living in urban areas is associated with greater educational mobility.

			Regarding the place of birth of the head of household, there is a statistically significant difference in mobility only for the North, Southeast, and South regions, all of which show greater mobility. The fact that the head of the household was born in São Paulo has no statistically significant effect on mobility. Regarding the spouse’s birth region, only the Midwest shows a statistically significant association with greater mobility.

			It is important to highlight two sample characteristics when interpreting the results. The first characteristic is that individuals who live outside the Northeast region are necessarily children of Northeasterners (both parents). The second characteristic concerns individuals whose parents are not from the Northeast. These individuals necessarily live in the Northeast, and both parents come from the same region. It is, therefore, possible to carry out a cross-analysis by comparing the modulus of the coefficient associated with the place of residence (relating to the children of Northeasterners who live outside the Northeast region) and the sum of the moduli of the coefficients associated with the place of birth of the head of the household and their spouse (relating to residents of the Northeast region whose parents are not Northeasterners).

			For example, taking the North region, it can be seen that the difference in mobility associated with residents of this region whose parents are from the Northeast (in the order of 0.032) is lower than the difference in mobility of residents of the Northeast region whose parents were born in the North (around 0.037, since the impact is only statistically relevant for the head of the household). This same pattern is observed for the South and Center-West regions, where the mobility of residents of these regions whose parents are from the Northeast (with differences of around 0.02 and 0.06, respectively) is lower than that of residents of the Northeast region whose parents come from these regions (with differences of around 0.08 for both).11 

			On the other hand, the opposite effect is observed in the Southeast region and in São Paulo state. Children of Northeasterners living in the Southeast are more mobile than those of Northeasterners whose parents were born in the Southeast (with differences of approximately 0.08 and 0.05 in the mobility indicator, respectively).12 The same pattern is observed in São Paulo, where the difference in mobility is 0.04 for children of Northeasterners living in that federation unit, and 0 for those living in the Northeastern region whose parents are from São Paulo.13

			It is important to note that the dummy variables capturing the interregional migrant status of the head of household and their spouse are excluded from the model due to perfect multicollinearity. As a result, being an interregional migrant is part of the base category, alongside the condition that the head of the household or their spouse is not a migrant.14 The positive signs of the coefficient estimates, for being a return migrant and a state migrant, indicate that these characteristics are associated with lower mobility.15

			Another characteristic that affects mobility is the household head’s gender (lower mobility for females). When a child is female (higher mobility), is white (higher mobility), is the child of only the head of the household (lower mobility), or is the child of only the spouse of the head of the household (higher mobility).16

			Discussion

			The findings support the hypothesis of positive selection among migrants from Brazil’s Northeast region. Children of parents from the Northeast who migrated to other regions consistently exhibit higher educational mobility than their counterparts who remained in the Northeast. This pattern is particularly pronounced for families who migrated to the Southeast region and São Paulo specifically, where mobility indices indicate both greater upward mobility and reduced persistence in lower educational strata.

			This result supports theoretical expectations about migrant selectivity and migrant families’ intergenerational mobility (Borjas, 1987, 1993; Santos Junior et al., 2005; van de Werfhorst & Heath, 2018). The evidence for positive selection effects aligns with classic migration theory, but the magnitude and persistence of these effects across generations suggest that selection may be more durable than previously recognized in the Brazilian context.

			The analysis also reveals substantial regional heterogeneity in mobility patterns. Children of northeastern migrants living in economically developed regions, particularly São Paulo and the Southeast, experience significantly higher educational attainment rates than similar families in other destinations. This finding aligns with theoretical expectations about the role of institutional quality and economic opportunities in shaping human capital investments (Breen et al., 2009; Hertz et al., 2008; Mikkelsen & Agdal, 2024).

			Conversely, the results for families migrating to the Northeast from other regions present a more complex picture. While these families also demonstrate positive mobility outcomes, the magnitude of effects varies considerably across origin regions. The particularly low mobility observed among families with São Paulo-born parents now residing in the Northeast suggests that migration to less developed regions may not provide the same mobility benefits and may even represent downward economic mobility for some families.

			Several findings challenge simple interpretations of the benefits of migration. First, the analysis of intraregional migration within the Northeast shows mixed results, with some scenarios indicating lower mobility for internal migrants than among non-migrants. This suggests that the benefits of spatial mobility may be contingent on the magnitude of institutional and economic differences between origin and destination areas. Second, the analysis of return migration presents contradictory evidence. While some indicators suggest higher mobility for return migrants, others indicate persistence in disadvantaged outcomes. This complexity highlights the importance of migration timing, duration, and the specific circumstances surrounding return decisions.

			The results have several implications for education and regional development policy, though caution is warranted given methodological limitations. The evidence suggests that policies that facilitate migration to economically developed regions may enhance intergenerational mobility, particularly for families from disadvantaged areas such as the Northeast.

			However, the findings also highlight potential negative consequences of selective out-migration for origin regions. If the most motivated and capable families leave, the remaining communities may experience a reduction in human capital and a weakening of social institutions. This brain drain effect could exacerbate regional inequalities over time (McDonald & Worswick, 2015).

			Final remarks

			This study examined intergenerational educational mobility among migrant and non-migrant families in Brazil, comparing outcomes for northeastern natives, out-migrants from the Northeast, and immigrants to the Northeast. The analysis employed both parametric and nonparametric mobility indicators based on 2010 Census microdata.

			The results provide evidence consistent with positive selection among migrants from Brazil’s Northeast region. Children of northeastern parents who migrated to other regions, particularly to economically developed areas like São Paulo and the Southeast, exhibit higher educational mobility than comparable families who remained in the Northeast. This pattern suggests that migration to regions with superior institutional infrastructure and economic opportunities may enhance intergenerational mobility outcomes.

			The analysis reveals substantial heterogeneity across migration scenarios. While interregional migration generally associates with improved mobility outcomes, intraregional movements within the Northeast show more modest effects. Return migration presents mixed results, indicating that the relationship between spatial and social mobility is more nuanced than simple theoretical models suggest.

			It is important mention that some methodological limitations constrain the interpretation of these findings. The restriction to co-resident children aged 18-50 introduces selection bias that may systematically affect mobility estimates. Families with different educational aspirations, economic resources, or cultural practices regarding co-residence may be differentially represented in the sample.

			The cross-sectional design precludes causal inference regarding the effects of migration. Observed mobility differences may reflect unmeasured family characteristics that influence both migration decisions and educational investments rather than migration impacts per se. Additionally, small sample sizes in several migration scenarios limit the reliability of estimated mobility indices and transition probabilities.

			These findings contribute to understanding how spatial mobility interacts with social mobility in contexts of high regional inequality. The evidence suggests that migration policies facilitating movement to developed regions may enhance opportunities for disadvantaged families, though such policies could potentially exacerbate regional disparities through selective out-migration.
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						1	The variable refers to the child when not accompanied by the suffix “head” or “partner”.


						2	The O3 and D2 scenarios are equivalent to each other. The redundancy is maintained to make it easier to visualize the results, restricting the analysis to each section considered (origin and destination).


						3	The sample included individuals from either scenario 01 or scenario D1, with some overlap between the two.


						4	The exception is the scenario O6 of the origin cut-off, which also showed a slight drop in the percentage associated with the upper stratum, from 8.9 % for heads of household to 8.1 % for children.


						5	With a divergence in the IBartholomew index, which indicates that residents in the North are the least mobile.


						6	The Bartholomew index differed, indicating greater mobility in the situation where the parents came from the Center-West (scenario D7).


						7	Last only to scenario D4 (residents of the Northeast and parents from the North).


						8	Only the IDeterminant index differs from this result.


						9	Excepting the IPrais index, which indicates slightly higher mobility for scenario D4.


						10	São Paulo is important for the analysis because it is one of Brazil’s most developed federal units and a pole of attraction for migration.


						11	In the case of the Center-West region, only the spouse’s place of birth is statistically relevant.


						12	Only the indicator for the household head being born in the Southeast is statistically significant; the corresponding indicator for the spouse is not.


						13	It should be noted that the coefficient for whether the household head or their spouse was born in São Paulo is not statistically significant.


						14	A consequence of not including the dummies variables associated with the interregional migration of the head of the household and their spouse is that the model does not answer whether there are significant differences between the non-migrant and the interregional migrant.


						15	Except the fact that the head of household is a return migrant, which is not statistically significant.


						16	The fact that the individual is the child of only one of the two (head of the household or their spouse) is compared with the fact that the individual is the child of both (base category).
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