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ABSTRACT

IZA DP No. 16465 SEPTEMBER 2023

Economic Mobility and Fairness in a 
Developing Country: Evidence from Peru
Periods of rapid economic growth in developing countries have been well studied in terms 

of poverty and income inequality reduction, but much less is known about the performance 

of these countries in terms of economic mobility. We study intragenerational mobility in 

Peru using an asset-based measure of wealth and longitudinal data from the Young Lives 

project (2002 - 2016). We find that Peruvian households enjoyed a moderately large degree 

of mobility in this period. Averages, however, mask significant differences between Spanish-

speaking households and those that speak an indigenous language. We estimate a positive 

mobility gap in favor of Spanish-speaking households of 12.7 percentiles, and find that half 

of this gap persists after controlling for a comprehensive set of household characteristics 

that impact their ability to accumulate wealth. We propose a new measure of individual 

mobility and use it to assess the degree of inequality of opportunity for mobility, that is, to 

what extent is mobility caused by circumstances outside of households’ control. We find 

that this fraction is at least 17.4% for the most disadvantaged half of the population, but 

only 1.9% for the more advantaged half.
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1 Introduction

Several developing countries experienced a period of fast economic growth after the turn of the century.

This process involved large and well documented increases in household incomes and reductions

in poverty rates and income inequality. However, much less is known about the performance of

developing countries in terms of economic mobility. This concept refers to the degree in which

households can change their positions in the socioeconomic distribution relative to one another.

The lack of studies for the developing world has had its cause, mainly, in data limitations (Iversen,

Krishna, and Sen, 2019).

The analysis of mobility is important for several reasons. First, one can argue that mobility is

necessary for a fair society, as individual e↵orts, decisions and hard work should lead to changes in

one’s position in the socioeconomic distribution. Second, people care for their welfare relative to

their peers and not only about their welfare in absolute terms (Layard, 2006). Hence, one can infer

that people value their ability to improve their situation relative to others. In addition, people’s

beliefs about their mobility impact their preferences for redistribution (Alesina and Giuliano, 2011).

For example, misfortune may make an individual pessimistic about their upward mobility prospects

and lead them to favor government policies that foster a more equitable distribution of income

(Giuliano and Spilimbergo, 2008). Therefore, the degree of mobility in a society can be important in

shaping individuals’ perceptions and, ultimately, public policy.

The relation between economic mobility and social fairness has also become relevant in recent years.

Latin America oversees the potential for social turmoil as several countries have witnessed calls for

redistribution with demands for rapid and dramatic change. For example, in Chile, massive protests

led to a referendum where citizens decided to write a new Constitution in 2020. Likewise, in 2021,

Peru elected a political outsider who ran on the promise of calling on a Constitutional Assembly to

change Peru’s economic regime.

In this paper, we study economic mobility and its fairness in the context of a developing country. In

particular, we focus on Peru and analyze its intragenerational mobility during a fourteen year period

(2002 - 2016). We use the longitudinal information provided by the Young Lives project1 to build

a wealth index and track households’ positions in the wealth distribution across time. We use the

framework presented in Chetty et al. (2019, 2014) to document mobility and analyze whether there

are significant di↵erences between Spanish-speaking households and those that speak an indigenous

language. In addition, we propose a new measure of individual mobility based on the residuals of

the rank-rank equation used in Chetty et al. (2014). We use this measure to provide a lower bound

for the proportion of mobility that can be related to circumstances outside households’ control (as

opposed to individual e↵ort), following the framework developed in Roemer (1993, 1998) and the

strategy proposed in Ferreira and Gignoux (2011). This allows us to measure the share of inequality

of opportunity for mobility and to assess mobility from a normative perspective.

1The Young Lives project follows around 12,000 children of two age cohorts in four developing countries: Ethiopia,
India, Peru, and Vietnam. The younger cohort was aged one in the first round, while the older was eight. Between
2002 and 2016, the project conducted five rounds of surveys.
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Our main findings can be summarized as follows. We find that a 10 percentile increase in the initial

wealth distribution is associated with a 7 percentile increase in the wealth distribution fourteen years

later. By exploring additional mobility statistics, we observe that, on average, Peruvian households

enjoyed a moderately large degree of mobility between 2002 and 2016. In particular, households

who were at the very bottom of the wealth distribution in 2002 experienced an average increase of

14.6 percentiles after 14 years. Moreover, when taking the absolute value of all position changes,

we find that the average household experienced a significant shift of 17 percentiles in the wealth

distribution and that a third of all households experienced a shift of at least 20 percentiles between

2002 and 2016. Nevertheless, we observe that large mobility is mostly driven by movements in the

middle of the distribution and that shifts from the bottom of the wealth distribution to the top (or

vice-versa) are extremely rare.

The previous mobility statistics, however, mask important di↵erences between Spanish-speaking

households and those that speak an indigenous language (linguistic minorities). In fact, we estimate

a positive mobility gap in favor of Spanish-speaking households of 12.7 percentiles, and find that

half of this gap persists after controlling for a comprehensive set of household characteristics that

impact their ability to accumulate wealth. Finally, we estimate that circumstances households cannot

control cause at least 8% of the variations in mobility. Importantly, their explanatory power rises

to 17.35% for households who started in the bottom half of the wealth distribution and is only of

1.87% for those who started in the top half. This suggests that equality of opportunity for mobility

is significantly larger for Peruvians in the upper part of the wealth distribution.

This paper makes two important contributions to the study of economic mobility in developing

countries. First, we overcome two important limitations to the study of intragenerational mobility

in developing countries.2 The first is the lack of reliable longitudinal information. We address this

by exploiting the panel structure of the Young Lives sample, which su↵ers from little attrition. The

second limitation is related to the presence of noise in income data, which we skirt by using detailed

records of physical asset holdings and dwelling characteristics to build a wealth index less prone to

measurement error than income measures found in national household surveys.

Second, to the best of our knowledge, we are the first study to provide a quantified normative

assessment of mobility. We propose the rank-rank residuals as a new measure of household level

mobility, and use it to provide an estimate of inequality of opportunity for mobility. In doing so, we

combine the predominantly positive mobility framework of Chetty et al. (2014), with insights from

literature on equality of opportunity, which asserts that social justice does not require equality of

individuals’ outcomes, but equality of the means or opportunities to reach them (see Rawls (1971),

Sen (1980), Dworkin (1981a, 1981b), and Roemer (1993, 1998), among others).

2Empirical research on mobility has increased in recent years and after the work of Chetty et al. (2014), with a
focus on developed countries (Acciari, Polo, and Violante, 2022; Braun and Stuhler, 2017; Chetty et al., 2019; Gregg,
Macmillan, and Vittori, 2016; Güell et al., 2018; Landersø and Heckman, 2016; Modalsli, 2016). The study of mobility
with the newest techniques and data has been particularly challenging in developing countries (Iversen, Krishna,
and Sen, 2019) and most papers have focused on intergenerational mobility (see Torche 2015, Neidhöfer, Serrano,
and Gasparini 2018, and Britto et al. 2022, for example). The lack of reliable longitudinal data makes the study
of intragenerational mobility harder and has led researchers to use a variety of alternative methods (see Dang and
Lanjouw 2018, Winkelried and Torres 2018).
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The rest of the document is structured as follows. Section 2 elaborates on the concept of economic

mobility. Section 3 describes the Young Lives data and our sample. Section 4 shows our main

mobility estimates. Section 5 presents our analysis of mobility by native language. In Section 6, we

discuss the measure of individual mobility proposed in this study and present the estimates for the

share of mobility explained by circumstances outside households’ controls. Finally, in Section 7 we

present some concluding remarks.

2 Conceptual framework

2.1 Types of mobility

A broad definition of mobility would refer to it as the evolution of economic outcomes of households

or individuals. This definition can be refined in several ways. A first division is concerned with

whose economic outcomes one studies. If we compare outcomes between generations, we are talking

about intergenerational mobility. For example, studying the relation between the incomes of a cohort

and the income their parents had thirty years ago would fall into the category of intergenerational

mobility. If we compare the economic outcomes from two di↵erent points in time, but for the same

households or individuals, we are studying intragenerational mobility.

A second division in the study of economic mobility distinguishes between absolute and relative

mobility. Measures of absolute mobility quantify changes in the economic outcomes of a specific

group, whereas relative mobility ones measure how the outcomes of di↵erent households change

relative to one another. Throughout this paper we will focus predominantly on relative mobility, as

has been the case in the most recent literature. Moreover, we will most often only say “mobility”

when referring to what has traditionally been called “relative mobility”.

2.2 The rank-rank specification

The rank-rank specification has been typically used in intergenerational mobility studies (see, for

example, Dahl and DeLeire (2008) and Chetty et al. (2014)) and consists in regressing the percentile

ranks in the income distribution of a given cohort (generation) on the percentile ranks of their

parents (the previous generation). Given that our focus is on intragenerational mobility, we will

adjust this specification as follows:

yi,t = ↵+ �yi,t0 + "i,t (1)

where yi,t is the percentile rank of household i in the wealth distribution of period t, and yi,t0 is

that same household’s percentile rank in the wealth distribution of the baseline period (t0). The

percentile ranks take values in the [0, 100] range and a rank of zero corresponds to the household in

the very bottom of the wealth distribution.

Following Chetty et al. (2014), the coe�cient ↵ is a measure of absolute mobility. More precisely, it
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measures the expected final wealth percentile rank of a household that was in the lowest percentile

of the initial wealth distribution. The coe�cient � is a measure of relative mobility and captures

the persistence of the initial positions. More precisely, it measures the predicted di↵erence in the

percentile ranks of period t between two households that were separated by one percentile rank in

the initial period t0.

Due to the nature of percentile ranks, � can only be in the [�1, 1] range. If � = 1, each household’s

position in the final period (t) is the same as in the initial period (t0). This is a scenario of perfect

immobility. If � = �1, the positions in the initial period (t0) are entirely reversed in the final period

(t). An interesting case arises when � = 0, which means that households’ initial positions have no

predictive power on their final positions. These are all extreme cases, but they are useful to interpret

less extreme values of �.

In practice, � will only takes values in the [0, 1] range. Higher values of � represent lower relative

mobility (higher persistence of initial positions), and lower values of � mean higher relative mobility

(lower persistence). Finally, an important property of this regression is the relation between its slope

�̂ and its R-squared (R2). In particular, one can show that �̂2 = R2.

3 Data

3.1 Description of the Young Lives sample

For our analysis of household-level intragenerational mobility, we use data from Young Lives, an

international longitudinal study about childhood poverty. This project followed about 12,000 children

and their families in four developing countries (Ethiopia, India, Peru, and Vietnam) and interviewed

them in five di↵erent rounds between 2002 and 2016. Households with children in one of two age

cohorts were surveyed. When the project began, the younger cohort was aged one, and the older

cohort eight. In the case of Peru, the initial sample size of the younger cohort was 2,052 and the

older cohort had 714 observations.

The sampling design was meant to oversample poor areas. To do so, population-weighted Peruvian

districts where randomly selected, from the national pool of districts minus the wealthiest 5%.

Within districts, population centres and census tracts were randomly selected and street blocks were

visited following random number tables. All dwellings in each block were visited until households

with children from the right ages were found. Although the survey is not intended to be nationally

representative, the Peruvian sample has been found to closely resemble other nationally representative

data and to properly reflect the diversity of children and families in Peru (Escobal and Flores, 2008).

Attrition rates by Round 5 are 9.36% and 14.85% for the younger and older cohorts, respectively.

These are equivalent to attrition rates of 1.95% and 3.16% per round. Such attrition rates are

relatively low compared to other longitudinal studies (Young Lives, 2018). Coupled with the

richness of the questionnaire, these traits of the Young Lives survey o↵er the possibility to study

intragenerational mobility reliably with panel data. As Iversen, Krishna, and Sen (2019) note, such
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studies have been scarce for the developing world context, but allow for much more robust and

transparent measures.

3.2 Main Sample

We are interested in exploring intragenerational mobility at the household level. However, the main

focus of the Young Lives study are children, as opposed to households or adults. Therefore, the

study followed the child who was chosen in the first round and surveyed the household where the

child was living in each subsequent round. Typically, a household in the sample would consist of the

Young Lives child, their parents, and other relatives. Household heads tend to be the parents of the

Young Lives child. However, there is no guarantee that a household where the Young Lives child

lives in one round remains the same in the next one. In fact, there are several reasons why a child

might move out of a household, like a parental split or the child reaching independence age.

To mitigate the risk of considering di↵erent households across time, we assume that, for every child,

two observations in di↵erent points in time correspond to the same household if the child lived with

at least one of their parents in both observations. Under this definition, for estimations that consider

mobility between Round 1 and Round t 2 {2, 3, 4, 5}, we will only include households that are the

same in Rounds 1 and t.3

To ensure the comparability of our results across time horizons (for example, between Rounds 1-to-2

and Rounds 1-to-4), we additionally required that each household remained the same in the longest

time horizon, which is between Rounds 1 and 5. Therefore, when estimating mobility between

Rounds 1 and t 2 {2, 3, 4, 5}, we will only inlcude households that are the same in Rounds 1 and 5,

in addition to being the same in Rounds 1 and t.

In Table 1, we show the number of observations that we include in our sample for each time horizon.

We also report the percentage that these observations represent out of the total number of households

surveyed in each round. We also show these frequencies separately for the younger and older cohorts.

For example, our sample up to the Round 5 includes 86.6% of all possible observations: 94% of the

younger cohort and 64.1% of the older cohort.

As expected, our samples for Rounds 2, 3, and 4 have a smaller number of observations than the

sample for Round 5, since belonging to the latter sample is required to belong to the former ones.

The % out of the total number observations is increasing, as the total number of observation decreases

with each round due to attrition and the observation count of our samples remains rather constant

between Rounds 2 and 4, and increases in Round 5.

3While we do not require that it is the same parent that lived with Young Lives’ child in Round 1 and Round t, we
do not have a single case in which a child who lived only with their mother in Round 1 lived only with their dad in a
subsequent round (or viceversa).
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Table 1: Sample by rounds and cohorts

Entire Sample Only Young Cohort Only Old Cohort

R2 R3 R4 R5 R2 R3 R4 R5 R2 R3 R4 R5

Obs. 2,084 2,080 2,053 2,138 1,703 1,702 1,697 1,748 381 378 356 390

% Total 0.787 0.794 0.809 0.866 0.868 0.876 0.892 0.940 0.556 0.558 0.561 0.641

Notes: The table reports the following statistics. Obs: The number of households in the sample of the round reported

in the column. % Total: Obs. divided by the total number of households that were surveyed in the corresponding

round.

In all the households of our sample, the Young Lives child lived with at least one of their parents.

It is important to determine which parent it was and the role they had in the household, because

we will later use parental characteristics as household characteristics in heterogeneity analysis and

when assessing the degree of inequality of opportunity for mobility.

Table 2 provides summary statistics about the presence of parents in our sample. In Round 1

the father lived in 85.4% of the households in our sample, while the mother did so in 99.9% of

them. These two fractions decrease by Round 5: the father lived in the household in 70.7% of the

observations, while the mother did in 96.5% of them. If we focus only on the households where

the parent was present in Round 1, the permanence rate of fathers in Round 5 goes up to 82.8%.

Regarding the household roles played by parents, the father of the Young Lives child was the

household head in 87.67% of the households in Round 1, and the mother was in 8.67% of them.

Last, we note that the average ages of the parents do not di↵er too much between the younger

and older cohorts. Thus, we pool both samples in our estimations. In fact, the average ages of the

fathers in the first round were 30 and 38 years old for the younger and older cohorts, respectively.

These figures were 26 and 34 years for the mothers. In Appendix A, we show that these average age

di↵erences do not bias our estimations in the pooled sample.

Table 2: Presence of parents in the sample

Fathers Mothers

Round 1 Round 5 Round 1 Round 5

Obs. with father/mother 1,825 1,511 2,136 2,063

% Over sample 0.854 0.707 0.999 0.965

% Over present in first round 0.828 0.966

Notes: The table reports the following statistics. Obs with father/mother: The number of households in the

sample of the respective round where the indicated parent lived in the household. % Over sample: Obs. with

father/mother divided by the number of households in the sample of the respective round. % Over present in first

round: Obs. with father/mother divided by the number of households in the sample of the fifth round where the

indicated parent lived in the household in the first round.
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3.3 The wealth index

To study economic mobility, we need to identify a variable that represents economic well-being and

allows us to rank households. Income would be a natural candidate, but it is not a good measure of

the real economic position of a household due to its transitory component. To address this problem,

studies need to average income over several years (Chetty et al., 2014), but this might not always

be feasible. Even if such strategy could be done, income is likely to be measured with error in

developing countries, due to the dominance of agrarian sectors and informality (Iversen, Krishna,

and Sen, 2019). In the same line of thought, Behrman et al. (2017) utilize consumption to measure

the intergenerational transmission of poverty and inequality, as the authors state that it is a better

indicator of the long-run resource constraint of a household. However, such strategy is not without

its pitfalls, as detailed consumption measures often require a high degree of numerical recall capacity

from the respondent.

To improve on previous e↵orts and considering the limitations that are particularly relevant in

developing countries such as lack of panel data, or income data, we propose a measure of well-being

that is based on physical assets. Such measure is advantageous for two reasons. First, asset possession

is much less likely to be measured with error, as interviewers typically ask the household members

if they have certain assets and this can be verified directly. Second, asset holdings are likely to

have a smaller (if any) transitory component, due to their stock nature, contrasted to income and

consumption, which are flows. Thus, we rank households using a variable based on assets: a wealth

index. This idea is not entirely novel, but its use has been small in developing countries (see Krishna

(2011) or Torche (2015) for further discussion on its advantages). According to Iversen, Krishna, and

Sen (2019), such asset-based methods might be among the best currently available for measuring

mobility in developing countries, if detailed information is available.

We will rely on the wealth index contained in the Young Lives survey. According to a technical note

from Young Lives, the wealth index was designed to be the primary measure of socioeconomic status

of households in the sample (Briones, 2017). The set of questions used to create the index have been

asked in each round of the Young Lives survey and have negligible rates of non-response. Thus, this

measure of well-being lends itself for valid comparisons between rounds.

The Young Lives wealth index is calculated as the simple average of three sub-indices, one for each of

the following dimensions: (i) housing quality, (ii) access to services and (iii) consumer durables. Each

sub-index is obtained as the average of other components. The housing quality index is composed

of three dummy variables that take the value of one when a good quality wall, roof and floor,

respectively, are observed in the household; and one continuous variable that measures how many

rooms per person are there in the household (household density). The access to services index is

the simple average of four dummy variables that take the value of one if the household has access

to electricity, a safe drinking water source, managed sanitation (toilet), and uses a good quality

cooking fuel, respectively. Finally, the components of the consumer durables index are twelve dummy

variables that are equal to one if the household owns the following assets in sellable condition: radio,

television, bicycle, motorbike, automobile, landline phone, mobile phone, refrigerator, stove, blender,

iron, and record player.
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Giving equal weight to each subindex and, similarly, to each component within subindex, is equivalent

to assuming that each one has the same importance as the other. Moreover, the decisions on what

type of wall was made of “good-quality” material or what source of drinking water was “safe” were

made separately by each of the Young Lives country teams. Thus, they follow country-specific

criteria (Briones, 2017). Finally, although the index is not a fully continuous variable in a strict

sense, the amount of indicators that compose it renders a large quantity of possible combinations

that can be ranked. Thus, for practical purposes we will treat the wealth index as a continuous

variable that represents the household’s material well-being in a range of [0, 1].

We propose some modifications to improve the wealth index of Young Lives for the case of Peru.

Concretely, we analyzed the evolution of the share of households that owned each asset. As households

get richer, they should own more normal goods and fewer inferior goods. So we expect that the

ownership of all the components of the consumer durables index is increasing in time. However, this

is not the case in two components of the consumer durables index, as radio ownership is decreasing

in time and landline phone ownership is rather constant.

These components were replaced with dummies that indicate the ownership of a computer or laptop,

and of a microwave, since both assets satisfy the desired property of its ownership being increasing in

time. We also censored the household density indicator, forcing it to take the value of one whenever

more rooms than people were found.

In Table 3 we show the evolution of the average of the wealth index, the sub-indices and their

components. All are increasing in time. The housing quality index increases by 0.15 between Rounds

1-5; the services access index, by 0.16; and the consumer durables index experiences the largest

increase, 0.33. In Figure 1 we show the wealth index distribution in both the first and fifth round.

In Round 1, the distribution is bimodal and rather uniform between 0.1 and 0.7. In Round 5, the

wealth index distribution becomes left-skewed as a large share of households get wealthier but a

minority of them doesn’t.
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Table 3: Average wealth index and components, by round

Variable Round 1 Round 2 Round 3 Round 4 Round 5

Wealth Index 0.44 0.50 0.58 0.64 0.68
Housing Quality Index 0.50 0.51 0.56 0.61 0.65
Good wall 0.33 0.36 0.38 0.44 0.50
Good roof 0.83 0.79 0.84 0.86 0.88
Good Floor 0.38 0.41 0.46 0.51 0.58
Modified density 0.46 0.49 0.54 0.62 0.64
Services Access Index 0.61 0.70 0.80 0.85 0.87
Good electricity 0.67 0.79 0.88 0.95 0.97
Good toilet 0.78 0.87 0.92 0.95 0.96
Good drinking water 0.52 0.64 0.82 0.82 0.83
Good cooking fuel 0.48 0.53 0.57 0.69 0.74
Consumer Durables Index 0.19 0.28 0.37 0.46 0.52
Owns T.V. 0.61 0.73 0.82 0.88 0.88
Owns motorbike 0.03 0.05 0.09 0.17 0.25
Owns car 0.04 0.04 0.05 0.10 0.13
Owns mobile phone 0.06 0.36 0.72 0.92 0.97
Owns fridge 0.17 0.24 0.30 0.45 0.52
Owns stove 0.45 0.59 0.65 0.77 0.86
Owns blender 0.33 0.47 0.58 0.65 0.70
Owns iron 0.39 0.50 0.56 0.61 0.63
Owns record player 0.18 0.26 0.32 0.29 0.35
Owns washing machine 0.02 0.06 0.11 0.20 0.28
Owns computer 0.03 0.07 0.16 0.34 0.42
Owns microwave 0.01 0.04 0.08 0.15 0.20

Notes: The table reports the average of the wealth index, its four sub-indices, and their components, by round. The
wealth index and its four sub-indices are continuous variables with values between zero and one. All the components
are dichotomous indicators of quality or ownership. Higher values of the wealth index represent strictly greater wealth.
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Figure 1: Evolution of the wealth index distribution

4 Mobility estimations

Figure 1 reveals that, on average, households in the Young Lives sample are becoming richer in the

14-year period comprised between Rounds 1 and 5. However, to what extent can we say that the

poorest households remain among the poorest and the richest households remain among the richest

after 14 years? More precisely, to what extent is a household’s position in the wealth distribution by

Round 5 conditioned by the position it had in Round 1? This is a question related to the concept of

absolute mobility 4 and in this section we will provide an answer based on three complementary

ways of looking at the persistence of the wealth index percentile ranks observed in Round 1.

The first one is provided by the rank-rank equation. We estimate the intercept and slope of this

equation for four di↵erent time horizons, comparing the wealth ranks observed in Rounds 2 to 5 vs.

those observed in Round 1. As discussed above, the intercept of this equation provides an estimate

of absolute mobility, while the slope provides an estimate of relative mobility. The second approach

consists in analyzing the distribution of wealth rank changes that occurred between Rounds 1 and 5.

Finally, we calculate the probability of being in each wealth quintile by Round 5, conditional on the

household’s wealth quintile in Round 1.

Table 4 shows the results of estimating the rank-rank equation. In each column, we present the result

of regressing the wealth rank of the corresponding round on the wealth rank observed in Round 1.

Estimates for the intercept of the rank-rank equation show that households at the bottom of the

wealth distribution in Round 1 experienced an increase of 8.13 percentile points (pp) in their wealth

rank after 4 years and a 14.59pp raise after 14 years. Absolute mobility is, therefore, increasing but

this appears to be happening at a decreasing rate. In fact, there is a significant increase of 41% in

4A similar question in terms of relative mobility would be: to what extent are the di↵erences in households’ positions
in the wealth distribution by Round 5 conditioned by the di↵erences observed in Round 1?
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the point estimate of the intercept between Rounds 2 and 3, but no di↵erence between Rounds 4

and 5.

Estimates for the slope of the rank-rank equation reveal that a 10pp di↵erence in Round 1 wealth

rank is associated to a 8.37pp di↵erence in wealth rank by Round 2 (after 4 years) and a 7.06

di↵erence by Round 5 (after 14 years). One can also use the R-squared of the rank-rank equation to

account for relative mobility (recall that �̂2 = R2). According to the results reported in Table 4,

variations in wealth ranks observed in Round 1 predict 73.8% of the variations observed in Round

2 and 49.2% of the variations observed in Round 5. As with absolute mobility, relative mobility

increases with the length of the time horizon considered, but at a decreasing rate. In fact, mobility

appears to stagnate after Round 4, so it only takes about 11 years for intragenerational mobility to

stop growing.

What does this mean in practice? The average ages of parents in the first round are 31 for fathers

and 27 for mothers. If the observed stagnation of mobility were to persist in a longer time horizon,

we would have that households with fathers and mothers who were aged 31 and 27 years in 2002 can

only look for changes in their expected wealth ranks (conditional on today’s position) until they are

42 and 38 years old, respectively. In other words, conditional on their position today, their expected

wealth rank later in life would not be di↵erent than the expected wealth rank for when they become

about 40 years old.

In Appendix A we show that the rank-rank estimates presented in Table 4 are robust to a stricter

definition of when a household remains the same between two periods. We also rule out that we are

ignoring relevant age-based di↵erences in mobility by pooling the younger and older cohorts together

in our main estimations.

Table 4: Rank-rank equation estimates

Round 2 Round 3 Round 4 Round 5

Relative Mobility (�) 0.837 0.769 0.718 0.706

(0.019) (0.028) (0.036) (0.038)

Absolute Mobility (↵) 8.13 11.48 14.05 14.59

(1.53) (2.15) (3.16) (3.28)

R-squared .738 .615 .492 .492

Observations 2074 2068 2043 2106

Years Since R1 4 7 11 14

Notes: The table presents the estimated rank-rank coe�cients for four di↵erent time intervals. The dependent variable

is the household wealth index percentile at the round indicated in the column, and the only independent variable is

always the household wealth index percentile in the first round. Standard errors clustered at the sentinel site level are

shown in parentheses. All estimated coe�cients are statistically significant (p < 0.01).

In Figure 2, we present the distribution of wealth percentile changes between Rounds 1 and 5. As

expected, this is a symmetric distribution where half of the households experienced an increase in

wealth ranks and the other half experienced a decline. More importantly, when taking the absolute
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value of all position changes, we observe that the average household experienced a significant shift of

17 percentiles in the wealth distribution and a third of all households experienced a shift of at least

20 percentiles during this fourteen-year period.

Figure 2: Distribution of wealth index percentile changes by Round 5

Finally, we assess the transitions between wealth quintiles in Rounds 1 and 5 using a transition matrix

shown in Table 5. The columns indicate final wealth quintiles, while the rows the initial wealth

quintiles. We report the probability of finishing on each wealth quintile by Round 5, conditional

on starting at a particular wealth quintile in Round 1. Under perfect immobility, this would be

an identity matrix. If mobility was perfect, all probabilities would be the same and equal to 20%.

Furthermore, we also report the median percentile change experienced by the households for every

initial-final wealth quintile pair.

Three results are worth highlighting from Table 5. If one refers to transition probabilities, it reveals

that, on average, the probability of remaining in the same wealth quintile between Rounds 1 and 5

(40.55%) is significantly lower than the probability of leaving it (59.45%). Second, we learn that

these probabilities are explained by large median transitions and not by marginal shifts from one

quintile to the one immediately above or below. For example, the median transition of households

who started in the first quintile and finished in the second is 17.91 percentiles, which is almost an

entire quintile of upward mobility. This median transition is similar for households moving from the

second, third and fourth quintiles to the one immediately above or below.

Third, we observe that most of the quintile changes are concentrated in the middle of the socioeconomic

distribution and not in its top nor bottom quintiles. For instance, the only quintiles that are harder

to leave from than to stay in are the top and bottom ones. This is consistent with what is typically
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known as sticky floors and sticky ceilings in the literature. In fact, the probabilities of the largest

changes occurring in a 14 years horizon are fairly small: a household that starts at the bottom

quintile of the distribution only has a 2.62% chance of reaching the top one, and a household that

starts at the top quintile only has a 0.49% chance of going all the way to the bottom one.

Table 5: Wealth transition matrix up to the fifth round

Round 5

Round 1 Stat Q1 Q2 Q3 Q4 Q5

Q1 Proportion 53.33 27.62 11.90 4.52 2.62

Median Movement -1.21 17.91 39.03 60.79 72.27

Observations 224 116 50 19 11

Q2 Proportion 34.68 34.68 19.24 8.08 3.33

Median Movement -18.24 0.04 19.39 37.51 57.61

Observations 146 146 81 34 14

Q3 Proportion 9.72 25.83 30.81 23.46 10.19

Median Movement -33.80 -17.17 1.49 17.46 35.87

Observations 41 109 130 99 43

Q4 Proportion 2.32 9.51 29.23 30.16 28.77

Median Movement -57.15 -35.80 -19.77 0.24 17.96

Observations 10 41 126 130 124

Q5 Proportion 0.49 2.18 15.78 27.18 54.37

Median Movement -78.13 -59.51 -35.27 -17.06 0.06

Observations 2 9 65 112 224

Notes: The table represents the transition matrix for the main sample. For every pair of initial wealth quintile

and final wealth quintile, two statistics are presented. Proportion: The proportion of households that started in

the row quintile and finished in the column one. In other words, the probability of finishing in the column wealth

quintile conditional on starting on the row one. Median Movement: The median wealth percentiles movement of the

households that started in the row wealth quintile and finished in the column one. Obs: The number of households

that started in the row quintile and finished in the column one.

Overall, the results presented in this section indicate that, on average, the households in the Young

Lives sample enjoyed a moderately large degree of (absolute) mobility between Rounds 1 and 5.

Despite the fact that the rank-rank estimates suggest that mobility stops growing after 14 years,

we do not find evidence to support the claim that the positions in the wealth distribution in 2002

strongly conditioned the positions observed in 2016. Even though there are sticky floors and ceilings,

there is still some movement out of these quintiles to the neighboring ones and, importantly, there

exist sizeable movements across the middle three ones.
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5 Di↵erences in mobility by native language

It is a well documented fact that there are significant di↵erences in economic opportunities between

individuals of di↵erent ethnic and linguistic backgrounds in Peru (Thorp and Paredes, 2010). In this

section, we analyze whether these di↵erences are also present in terms of mobility. For this, we will

divide our sample using the native language of the household head. We rely on the first language

because it is less prone to biases than other indicators such as the self-reported ethnic identity.

In particular, we compare households whose native language was only Spanish and households whose

native language was at least one indigenous language. This comparison is relevant considering that

native language is correlated with di↵erent geographic, economic, and social factors that strongly

condition economic opportunity in Peru and, more generally, in countries with a large share of

indigenous population. A large minority of the Peruvian population speaks Quechua, the former

language of the Inca Empire and the most spoken indigenous language in the Americas. It is

estimated that there are 8 million Quechua speakers throughout the Andes and across Colombia,

Ecuador, Peru, Bolivia, and Argentina.

We assign a first (native) language to each household in the following way. First, we assign the

household head’s first language. If that information is not available, we assign the first language of a

parent of the Young Lives child provided they lived with them in the first round. Priority is given to

the father’s first language if that information is available. Based on this, we identify two mutually

exclusive groups: i) Spanish-speaking households where Spanish is their only first language; and ii)

linguistic minorities households where indigenous languages such as Quechua and Aymara are their

first language. Households that have two first languages (most commonly Quechua and Spanish) are

considered as part of the second group. Spanish-speaking households represent 72.33% of the main

sample, while linguistic minorities households represent 27.67%.

All between-groups comparisons in this section consider our longest available time horizon of fourteen

years (Rounds 1 to 5). We document the di↵erences in mobility measures between native Spanish-

speaking households and linguistic minorities households in three di↵erent ways. First, we compute

di↵erences in the intercept and slope of the rank-rank equation of each group, following Chetty

et al. (2019). Second, we analyze di↵erences in the distributions of wealth index percentile changes.

Finally, we compare the transition matrices of each group.

5.1 Rank-rank estimates

We present a graphical representation of the rank-rank regressions of Spanish-speaking and linguistic

minorities households in Figure 3. Each dot represents the average final wealth index percentile

rank of all the households that started in a given wealth index decile in the complete sample. Two

important insights can be drawn from Figure 3. First, Spanish-speaking households appear to enjoy

larger absolute mobility than their linguistic minorities counterparts, as the red line has a higher

intercept than the blue line. Second, there are no visible di↵erences in terms of relative mobility

between these groups (the slopes of the two lines are very similar).
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Figure 3: Rank-Rank estimates by native language

These two results suggest that, for any starting position in the wealth distribution, Spanish-speaking

households are predicted to end higher up in the wealth distribution, after 14 years, than households

belonging to a linguistic minority. Note that this doesn’t mean that linguistic minorities are worse o↵

in 2016 than in 2002 in absolute terms: Peru’s rapid growth did lead to large reductions in poverty

and increased standards of living. Nevertheless, growth appears to have had a pro-Spanish-speaking

bias relative to equally rich households that belong to a linguistic minority.

To confirm the size and statistical significance of this mobility gap, we can estimate the following

regression:

yi,R5 = ↵0 + �0yi,R1 + ↵1Spanishi + �1yi,R1 ⇥ Spanishi + "i,R5 (2)

Where ↵0 corresponds to the intercept of the rank-rank equation for households belonging to a

linguistic minority and �0 is the rank-rank slope of this group. Spanishi is an indicator for being a

Spanish-speaking household. Therefore, ↵1 captures the di↵erence in absolute mobility between a

Spanish-speaking household and a household that belongs to a linguistic minority, and �1 captures

the di↵erence in relative mobility between the two groups.
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Table 6: Rank-Rank estimates by native language

(↵0) Constant 8.318⇤⇤

(3.473)

(�0) R1 Wealth Percentile 0.651⇤⇤⇤

(0.0492)

(↵1) Spanish 12.69⇤⇤

(4.663)

(�1) Spanish x R1 Wealth Percentile -0.00516

(0.0647)

R-Squared 0.533

Observations 2084

Notes: The table reports the estimated coe�cients from Equation 2. Standard errors clustered at the sentinel site

level in parentheses. Stars denote statistical significance at the 10% (*), 5% (**) and 1% (***) level.

Table 6 presents the results of estimating Equation 2. Absolute and relative mobility estimates for

households in the group of linguistic minorities group are 8.32 and 0.65, respectively. Estimates

for coe�cients ↵1 and �1 indicate that Spanish-speaking households enjoy a large and significant

absolute mobility advantage of 12.6 percentiles and that there are no significant di↵erences in terms

of relative mobility between the two groups of households. Put together, these two results confirm

that, for any pair comprised of a Spanish-speaking and a linguistic minority household that had the

exact same position in the 2002 wealth distribution, the Spanish-speaking household will end up

12.69 percentiles above the linguistic minority household by year 2016.

5.2 Wealth percentile changes by native language

In Figure 4 we present the distribution of wealth index percentile changes for Spanish-speaking

households and households that belong to a linguistic minority. Two results are consistent with

Spanish-speaking households having a significant mobility advantage.

First, notice that the share of Spanish-speaking households that experienced a positive shift or

stayed in the same position (51.42%) is larger than that of the households that belong to a linguistic

minority (40.98%). In fact, the distribution is fairly well balanced between positive and negative

shifts for the Spanish-speaking group, but the distribution for households that belong to a linguistic

minority is skewed towards negative changes.

Second, the two groups of households have a similar likelihood of experiencing a shift of at least 20

percentiles between 2002 and 2016 (34.83% and 31.52%, respectively). However, Spanish-speaking

households are more likely to experience a positive 20-percentiles shift than households that belong to

a linguistic minority (18.57% vs 9.81%), while the latter exhibit a higher probability of experiencing

a negative 20-percentiles shift than Spanish-speaking households (21.72% vs 16.26%).
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Figure 4: Wealth index percentile changes by native language

5.3 Transition matrices by native language

Table 7 presents transition matrices for Spanish-speaking households and households belonging to

a linguistic minority. Every entry for each group indicates the probability of being in the column

quintile of the entire wealth distribution by Round 5 (2016) conditional on starting in the row

quintile of the entire wealth distribution in Round 1 (2002).

Overall, the probabilities of experiencing a quintile change between Rounds 1 and 5 are fairly similar

between the two groups of households and are around 40%. However, we observe large di↵erences in

the likelihoods of experiencing positive and negative changes, consistent with the evidence presented

above. Three results are worth highlighting.

First, if one averages the probabilities of positive and negative quintile changes, Spanish-speaking

households exhibit a greater probability of experiencing an upward shift (30.80% vs. 20.32%) while

households that belong to a linguistic minority have a larger probability of a downward shift (37.48%

vs. 29.21%). Second, Spanish-speaking households starting in the bottom quintile are more likely to

leave this quintile than they are to stay in it. The opposite is true for linguistic minorities. And,

third, households that belong to a linguistic minority and start in the top quintile are more likely to

leave it than they are to stay in it, while the opposite is true for Spanish-speaking households.
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Table 7: Transition matrices by native language groups

Native Spanish (R5) Linguistic Minorities (R5)
R1 Stat Q1 Q2 Q3 Q4 Q5 Q1 Q2 Q3 Q4 Q5

Q1 Pr. 43.69 28.83 15.77 7.21 4.50 65.26 26.84 6.32 1.05 0.53
Obs. 97 64 35 16 10 124 51 12 2 1

Q2 Pr. 22.27 35.71 26.47 11.34 4.20 50.83 33.70 9.94 3.87 1.66
Obs. 53 85 63 27 10 92 61 18 7 3

Q3 Pr. 5.57 22.91 32.82 26.32 12.38 23.16 35.79 24.21 13.68 3.16
Obs. 18 74 106 85 40 22 34 23 13 3

Q4 Pr. 1.88 8.85 28.69 29.49 31.10 5.88 13.73 35.29 33.33 11.76
Obs. 7 33 107 110 116 3 7 18 17 6

Q5 Pr. 0.00 1.96 14.57 25.49 57.98 3.70 3.70 24.07 38.89 29.63
Obs. 0 7 52 91 207 2 2 13 21 16

Notes: The table represents two transition matrices for the main sample, which has been divided by household
head first language. For every pair of initial wealth quintile and final wealth quintile, two statistics are
presented. Pr: The proportion of households that started in the row quintile and finished in the column one.
In other words, the probability of finishing in the column wealth quintile conditional on starting on the row
one. Obs: The number of households that started in the row quintile and finished in the column one.

5.4 Conditional wealth gaps by native language

In this subsection we aim to analyze how much of the mobility gap between Spanish-speaking

households and those that belong to a linguistic minority can be related to observable characteristics

that can impact these household’s ability to generate and accumulate wealth. Thus, we will follow

Chetty et al. (2019) and estimate how much of the mobility gap persists after controlling for these

characteristics.

For this, we estimate the following regression:

yi,R5 = ↵0 + �0yi,R1 + ↵1Spanishi + �1yi,R1 ⇥ Spanishi + �0Xi,R1 + "i,R5 (3)

where Xi,R1 is a vector of household characteristics measured in Round 1. In this specification, the

wealth gap at a given initial wealth index percentile (yR1) is given by: �yR1|X = ↵1 + �1yR1. We will

estimate this gap at di↵erent values of yR1 and controlling for an increasing number of household

characteristics. We consider five subsets of household characteristics: household size, education,

financial, social capital and geographical characteristics. In Figure 5 we present our estimates of

�yR1|X at the 25th, 50th and 75th percentiles of Round 1 wealth, and after progressively adding the

five subsets of controls mentioned above.
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Figure 5: Conditional wealth gaps by native language

Notes: The figure reports the conditional wealth gaps as estimated with Equation 3 at three di↵erent initial wealth

percentiles (panels). First, we report the unconditional gap in the first bar of each panel. Subsequent bars sequentially

add controls to this gap. R1 Wealth: The initial wealth percentile of the household. HH Size: The number of

people who lived in the house. Education: The household head’s years of education (measured in Round 2), and

an indicator of whether the household head is disabled. Financial: An indicator of house ownership, an indicator

of serious debt outstanding, the number of remittances sources and whether the household receives food donations.

Social Capital: Dichotomous variables of di↵erent groups that support the household. Geo: An urban-rural indicator

and community sites fixed e↵ects. Unless otherwise indicated, all controls are measured in Round 1. We report 95%

confidence intervals for each bar.

The first estimate corresponds to the unconditional Round 5 wealth gap between Spanish-speaking

households and those that belong to a linguistic minority. This amounts to 25.6 percentiles. If one

conditions this gap to households that start in the 50th percentile of the wealth distribution, the

di↵erence between Spanish-speaking and linguistic minorities is halved down to 12.4 percentiles.

Remarkably, no significant di↵erences are produced by introducing household size, education, financial

and social capital controls. Urban-rural and community fixed e↵ects, however, further reduce the

Spanish-linguistic minority wealth gap down to 6.1 percentiles. Notice that these results are robust

to conditioning the initial wealth at the 25th and 75th percentiles of the Round 1 wealth distribution.

Overall, the results presented in this section reveal a significant mobility advantage in favor of

Spanish-speaking households. Around 50% of this gap can be related to their geographical location

but a significant di↵erence of almost 6 percentiles between Spanish-speaking and linguistic minorities

households persists after controlling for a comprehensive set of characteristics that can influence

their ability to accumulate wealth.
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6 Good or bad mobility?

In previous sections, we analyzed di↵erent measures of mobility for the Peruvian case between

2002 and 2016. We concluded that there has been a moderately large degree of mobility during

this period of high economic growth, although mobility stagnates once household heads reach their

late 30s/early 40s (conditional on their position in 2002). Importantly, there exists a statistically

significant mobility gap between native Spanish-speaking households and linguistic minorities, which

was estimated at 12.7 percentiles.

This native language mobility gap persists even after controlling for various household characteristics

that impact their ability to accumulate wealth. This suggests that native language itself (and not

only the variables with which it correlates) matters for a households’ ability to improve its position

in the wealth distribution of Peruvian society. Just like native language, multiple other factors

outside of a household’s control can also impact their ability of moving up the economic ladder.

This is clearly undesirable in terms of equality of opportunity.

Building on that observation, in this section we are interested in determining to what extent do

characteristics outside of a households’ control influence mobility. In the previous section, the

estimation of the native language mobility gap was an exercise of statistical inference: its main

purpose was to determine whether a mobility gap explained by native language existed in the first

place and to quantify it. In the current section, we switch our focus to a predictive exercise, where

we will analyze the explanatory power on mobility of variables that are outside of a household’s

control. The question now is: How much do variations in such characteristics predict changes in

mobility?

6.1 Mobility from an equality of opportunity perspective

We propose that mobility is an outcome whose societal convenience depends on what causes it and

not only on its occurrence. Our justification for this claim (and the upcoming empirical analysis)

is based on the literature on equality of opportunity (see, for example, Rawls (1971), Sen (1980),

Dworkin (1981a, 1981b), Arneson (1989), and Cohen (1989)). In particular, it follows the work of

Roemer (1993; 1998) most closely.

In Roemer’s framework, individuals are characterized by a set of circumstances, e↵ort, and advantages.

Advantages represent something desirable for the individual, like income or consumption, for example.

Circumstances are factors beyond the individual’s control, like sex, race, the education of their

parents and their place of birth, for example. In this framework, di↵erences in advantages due

to circumstances are morally unjustified and warrant redistributive policies, as individuals cannot

be held responsible for them since they are merely the result of the “birth lottery”. This is the

compensation principle. E↵ort is usually assumed to be unobservable. In contrast to circumstances,

di↵erences in advantages due to di↵erent degrees of e↵ort are morally justified and should be

preserved. This constitutes the reward principle. Finally, the acquisition of advantages is typically
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assumed to be completely determined by e↵ort and circumstances.5

Under this framework, the population can be divided into di↵erent groups of Roemerian types, which

are defined as individuals that share the exact same set of circumstances. If there exists equality of

opportunity we should observe similar distributions of advantages across Roemerian types, because i)

circumstances would be playing play no role in shaping outcomes and ii) e↵ort would have a similar

distribution between Roemerian types.6

Based on these premises, one of the key conclusions of this literature is that income inequality is

not morally wrong in itself, but only insofar as it is attributable to inequality of opportunity. We

consider that this same conclusion also applies to economic mobility. This follows directly from

considering individual mobility to be an advantage and applying the previous framework, just like

one would do when thinking of income or consumption as advantages. Hence, di↵erences in mobility

between individuals in a society would only be desirable as long as they are not caused by factors

beyond their control (circumstances).

How is this linked with overall mobility in a society? A society is typically considered to be highly

mobile if there is a high degree of exchange in the positions of individuals in the income or wealth

distribution through time. A high degree of society-wise positional change is the natural consequence

of there being large di↵erences in individual mobility across people. Consequently, high levels of

overall mobility in a society can be undesirable if what fuels it are not people’s choices or exerted

e↵ort but discrimination against linguistic minorities, for example, and circumstances, in general.

We consider that this approach is important because it provides us with a normative analysis of

mobility.

In the next subsections, we apply a simple and intuitive methodology in order to estimate a lower

bound for the fraction of mobility that is caused by circumstances. This would constitute a lower

bound for the fraction of bad mobility, as the share of mobility caused by circumstances would

be undesirable from an ethical point of view under the theoretical framework discussed above.

Intuitively, the larger this fraction, the less meritocratic is observed mobility.

6.2 Empirical strategy

To estimate the share of bad mobility, we apply the strategy proposed by Ferreira and Gignoux

(2011). In their paper, the authors estimate the share of inequality in income and consumption that

is caused by inequality of opportunity. In what follows, we will use a measure of individual-level

mobility to determine what percentage of its variability is caused by circumstances. Consider the

5This is a deterministic framework that ignores the role of luck. However, as discussed in Roemer and Trannoy
(2016), luck can be incorporated to the framework. For example, Lefranc, Pistolesi, and Trannoy (2009) consider
that “residual luck” is a necessary addition to e↵ort and circumstances in order to account for all possible factors
that determine advantages. They do not recommend complete compensation of luck, but only that it should not be
correlated with circumstances.

6If e↵ort does not have a similar distribution between Roemerian types, one should consider that the di↵erence is
caused by circumstances, which invalidates the assumption of equality of opportunity.
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following linear model:

mi = ✓ + �0xi + �ui (4)

ui = ⌧ + �0xi + vi (5)

where mi is an individual’s measure of mobility, xi is a vector of all the circumstances of the

individual, and ui is a scalar that summarizes the level of e↵ort of the individual. Equation (4)

provides a model for mobility (mi), which is completely determined by circumstances (xi) and e↵ort

(ui), as in the Roemerian framework. Equation (5) provides a model for e↵ort (ui), which is also a

function of circumstances (xi) and of an idiosyncratic level of e↵ort (vi). Hence, this model allows

for circumstances to have a direct impact on mobility (�), but also an indirect one that is mediated

by e↵ort (� · �).

We will estimate a reduced form of the previous model by regressing individual mobility on a set of

(observable) circumstances.

mi = �+ ⇡0xi + ✏i (6)

Under equality of opportunity, circumstances should have no impact at all on mobility, neither direct

nor indirect. Hence, the explanatory power of circumstances on mobility should be zero.

How can we reach a conclusion about circumstances in general if we observe only a subset of them?

We are certainly unable to observe all relevant circumstances. Moreover, it is likely that some

unobserved circumstances are correlated with the observed ones. This complicates identification of

the marginal e↵ects of each specific observed circumstance, but not necessarily the estimation of the

overall e↵ect of all circumstances. In other words, omitted variable bias would be a problem if our

goal were to provide consistent estimates for the coe�cients of each circumstance. However, our goal

is di↵erent, as we aim to estimate the fraction of mobility that is explained by all circumstances,

both observed and unobserved. More specifically, we will estimate a lower bound for this fraction.

As Ferreira and Gignoux (2011) argue, observing a subset of circumstances is enough for this.

They prove formally that by estimating the explanatory (predictive) power of a strict subset of

circumstances on a Roemerian advantage, one actually obtains a lower-bound estimate of the degree

of inequality of opportunity. The logic of this result rests on the observation that if all circumstances

were observable, one could estimate their joint explanatory power and that would be equal to the

true degree of inequality of opportunity. As the joint explanatory power of circumstances increases

as more circumstances are added, any estimate of a subset of all circumstances is a lower bound for

inequality of opportunity. For our purposes, we will use the R-squared of the reduced form regression

as a measure of the explanatory power of observed circumstances. Following Ferreira and Gignoux

(2011), this would be a lower-bound estimate for the fraction of society-wide mobility that is caused

by circumstances and is, consequently, morally unjustifiable.

A potential problem with this approach is that the R-squared of a regression estimated with OLS

increases monotonically as more covariates are included in the regression. Hence, adding many

circumstances could lead to overfit the data and to overstate their real explanatory power. This is a
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potentially relevant concern, as the literature on opportunity inequality recommends to consider as

many circumstances as possible in order to tighten the lower bound. To the best of our knowledge,

this concern has not been heavily considered in the past, mainly due to a lack of data on relevant

circumstances, which reduces the likelihood of overfit.

To address this problem we use five-fold cross validation. Our main sample is divided in circumstance-

balanced subsets. Then we estimate the reduced form five times, leaving a di↵erent one of the five

subsets unused each time. Each of these five estimations constitutes a model training, and we test

each of them in the respective left out subset of the sample by predicting mobility in this subset and

computing the corresponding out of sample pseudo R-squared: the square of the correlation between

the observed and predicted mobility. Finally, we report the average out of sample R-squared.

6.2.1 Measuring individual mobility (mi,t)

Choosing a good measure of individual mobility is not a trivial decision. In fact, to the best of our

knowledge no paper has proposed a measure of individual mobility that is based on the rank-rank

framework. There exist several measures that characterize mobility at the population-level, with the

rank-rank slope (�) being one of the most prevalent, but there is not a commonly accepted analog to

characterize mobility at the individual level. To guide our choice of a good measure of mobility, we

consider that it must satisfy the following three conditions: i) it must vary at the individual level,

ii) it must draw a comparison between an individual’s final and initial positions, and iii) it must

be comparable across individuals. In what follows, we will explain why we think that those three

conditions are necessary and why the residual of the rank-rank equation is a natural candidate that

satisfies all of them. Finally, we will provide some further arguments as to why we consider it to be

an adequate measure of mobility.

Recall that the rank-rank equation allows us to predict the final wealth position for each household

using their initial position as the only regressor. Conditional on a household’s initial wealth position,

the rank-rank residual measures the vertical distance between the predicted final wealth position and

the one actually obtained. Therefore, the rank-rank residual quantifies how much better or worse

each household did relative to (the final position of) households that started in the same initial

position.

Our first condition for an individual measure of mobility is that it must vary at the individual level.

In other words, the mobility of each individual household must be quantified. This is necessary for

this exercise given that we want to estimate a relationship between an individual’s circumstances

and that same individual’s mobility. The residuals satisfy this because each household has a di↵erent

residual. Notice that this is unlike the rank-rank coe�cients (↵ and �), which are properties of

the sample. The rank-rank coe�cients represent structural or economy-wide factors by which the

initial positions determine the expected value of the final ones, whereas the residuals account for the

idiosyncratic household level factors that are unrelated to the initial positions.

Our second condition for an individual measure of mobility is that it must draw a comparison

between an individual’s final and initial positions. This is also a natural condition for a variable
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that aims at measuring mobility, as almost by definition measuring mobility involves quantifying

the evolution of one outcome between two periods of time: one is not interested in yi,t�s or yi,t in

isolation, but in a quantity that reflects a di↵erence between them. Mathematically, one can think

of mobility as necessarily being a function f whose arguments are yi,t�s and yi,t, Mathematically,

residuals also satisfy this second criterion, as they are defined as: ei,t = yi,t � ↵̂� �̂yi,t�s. Therefore,

they are indeed a function of yi,t�s and yi,t, and are an adjusted di↵erence between them.

Our third condition is that the mobility measure must be comparable across households. In

particular, we consider that it must allow for meaningful comparisons across households with

di↵erent initial positions in the wealth distribution. To motivate this condition, consider the case

of �yi,t, a seemingly natural candidate for an individual measure of mobility. �yi,t does not allow

for meaningful comparisons across households with di↵erent initial positions because the range of

values it can take is mechanically determined by the value of yi,t�s. For example, a household with

yi,t�s = 10, can only have �yi,t 2 [�10, 90]. Similarly, a household with yi,t�s = 100, can only

have �yi,t 2 [�100, 0]. Such a variable is not useful in terms of drawing conclusions about what

predicts mobility within a cross-section of individuals. Why? Because basically any circumstance

that predicts a low initial position will end up predicting a positive value for �yi,t, but not because

that circumstance confers an advantage in terms of what is commonly understood as moving up the

economic ladder, but simply because it predicts an initial position from which one can almost only

move up.

It is important to stress that we are not imposing this third condition for convenience or due to

the requirements of our goal in this section. We think that it is sensible to require some degree

of comparability across households in order to talk meaningfully about mobility. However, we are

not the first to impose such a requirement. The previously explained reasoning and general way

of thinking about mobility has been (with varying degrees of explicitness) common in the more

recent literature. For example, when Chetty et al. (2019) estimate the impact of race on mobility

and conclude that White Americans have a mobility advantage over Black Americans, the baseline

comparison is not an unconditional comparison of income ranks. An unconditional comparison

would simply reflect the average White-Black gap in the income ranks distribution. What makes

the income rank gap a mobility gap is precisely the fact that it is calculated by estimating separate

rank-rank equations for Black and White Americans: the mobility gap is defined as the vertical

di↵erence between the expected final positions of Black and White Americans that started at the

exact same position in the economic distribution. Implicitly, this reflects the notion that a necessary

condition to make meaningful mobility comparisons is to account for the role of initial positions.

Residuals satisfy the third condition of comparability across households with di↵erent initial positions,

because the values a residual can take are not mechanically related to the values of the initial positions.

Residuals can be either positive or negative, and larger or smaller in absolute value regardless of

where a household starts in the wealth distribution. Critically, they allow for comparisons across

households with di↵erent initial positions given that they are the result of controlling for them.

Conceptually, focusing on residuals as mobility is equivalent to a theoretical experiment where one

equalizes initial positions across households, allows them to move, and then compares how well

each household did relative to others. This is what allows for a meaningful comparison between
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households.

Appendix B contains descriptive statistics of our estimated rank-rank residuals and discusses their

links with previous statistics of mobility presented in this paper.

6.2.2 Circumstances (xi)

Circumstances are traditionally defined as factors that are completely beyond an individual’s control,

like the education of their parents or their place of birth. Given that our analysis is at the household-

level, we will consider factors that the household head cannot control as the circumstances of

the household. As we have done before, for each circumstance we consider the household head’s

information if available. Otherwise, we use the available information of one parent, provided that

they were part of the household in the first round (prioritizing the father’s information if available).

For our empirical analysis, we will use four di↵erent circumstances that can be grouped into two sets.

The first one is the set of strict circumstances and includes three circumstances of the household

head: i) native language, ii) self-reported ethnicity, and iii) region of birth. Peru has a total of 24

regions and 1 constitutional province. They are the first-level administrative subdivision of the

country. These three circumstances are indisputably outside the control of any person as they are

determined at birth and are immutable by nature. These circumstances are categorical variables, so

we add them to our regression in the form of group dummies.

Our second set of circumstances follows a strand of more recent research on opportunity inequality,

which proposes that the classical definition of circumstances is too narrow and that it should be

widened to consider before age of consent circumstances. The key argument is that an individual

should not be held responsible for their characteristics or lack of achievement before an age of consent

(Roemer and Trannoy 2016, Hufe et al. 2017). According to this view, di↵erences in opportunities

due to choices an individual made as a kid are not morally justifiable and should be corrected by

the compensation principle. Our fourth circumstance variable falls within this broader definition

and is years of schooling censored at eleven years. Hence, this variable is only measuring how many

years of primary and secondary education someone received, which are typically finished just before

someone reaches adulthood.

We classify this variable as part of the second set of circumstances to be conservative, even though

it could be argued that this is indeed a more strict circumstance. The decision of going to primary

or secondary school is most likely not made by a child, but by its parents. Moreover, it is likely that

several cases of children that drop out of school in Peru are caused by their parents requiring them

to work since an early age.

6.3 Results

Table (8) presents our estimates for the explanatory power of circumstances on mobility, which

constitute lower-bound estimates of the degree of inequality of opportunity in mobility (Ferreira and

Gignoux (2011). As in previous instances, we estimate Equation (6) for four di↵erent time horizons:
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up to Round 2 and onwards. For each time horizon, we estimate Equation (6) using the set of strict

circumstances first and include the before-age-of-consent circumstance next. Since results barely

change when expanding the set of circumstances, we will mention the estimates corresponding to

the extended set of of circumstances when discussing the results. These estimates appear in the

bottom three rows of Table (8).

For each time horizon and set of circumstances, we additionally estimate Equation (6) in two separate

subsamples: one that contains households in the bottom 50% of the Round 1 wealth distribution

and another one that contains the remaining 50%. This sample partition will allow us to say if

opportunity inequality is di↵erent along the economic ladder.

Finally, in addition to the typical OLS R-squared, Table (8) also reports the five-fold cross validated

(CV) R-squared of each regression. It measures the out-of-sample explanatory power of the model

and, therefore, eliminates the risk of overestimating the true predictive power of circumstances. As

one can see in Table (8), the CV R-squared of each regression is lower than their OLS counterpart,

which confirms the risk that we may be overfitting the data. To be conservative, we will discuss the

results in terms of the CV R-squared, which appears in the last four columns of Table (8).

Table 8: Mobility decomposition by circumstances

Ordinary Least Squares Cross Validated

Round 2 Round 3 Round 4 Round 5 Round 2 Round 3 Round 4 Round 5

Strict All 6.86 8.55 10.49 10.90 3.50 4.91 6.63 7.31

Circumstances R1 Bottom 50% 13.81 15.27 20.75 22.14 7.20 9.36 14.39 16.48

R1 Top 50% 6.30 7.28 6.98 5.89 1.54 1.13 0.83 0.91

+ Household All 7.30 8.99 11.06 11.73 4.00 5.22 7.08 8.03

Education R1 Bottom 50% 14.15 15.83 21.61 23.33 7.55 9.65 15.09 17.35

R1 Top 50% 8.51 8.26 8.04 7.33 2.85 1.60 1.26 1.87

Notes: The table reports the explanatory power of circumstances on mobility measured as the R-Squared of estimating

Equation 6. The dependent variable is mobility by the column round as measured by the residuals of the rank-rank

equation estimated by that round as well. The independent variables are circumstances: (i) strict circumstances

include the household head’s native language, ethnicity, and region of birth, (ii) household education is the household’s

head years of education censored to eleven (end of highschool). We limit the main sample to the households where

all of these variables are observed to ensure comparability. Estimations are done first using the all observations, and

then dividing the main in two: Round 1 Bottom 50% and Round 1 Top 50%. Two methods of estimation are used:

Ordinary Least Squares and 5-Fold Cross Validation.

For our longest time horizon of 14 years (Round 5), we obtain that circumstances explain at least

8% of variations in mobility in the entire sample. In terms of the Roemerian framework, this means

that at least 8% of total observed mobility is caused by opportunity inequality and is thus morally

unjustifiable. This is what we call bad mobility. We consider that this result is modest in size,

although we want to remark that it is a lower bound for the real share of mobility that is caused by

factors outside of a household’s control.

Holding the time horizon fixed at 14 years (Round 5), we can compare the share of bad mobility

between the bottom and top halves of the wealth distribution. This comparison reveals a large
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di↵erence between the two subgroups. Standing at 17.35%, the predictive power of circumstances on

mobility is a lot higher for the bottom 50% of the population than for the top 50%. In fact, the

circumstances that we observe (first language, ethnicity, region of birth, and education) have an

explanatory power on mobility of almost zero for the top 50% of our sample. In other words, we

do not find evidence of bad mobility for this group. This suggests that almost all of the observed

mobility for the top 50% of the population is due to circumstances that are uncorrelated with the

ones we observe, or due to e↵ort. This is consistent with equality of opportunity in mobility. On

the other hand, almost a fifth of mobility for the bottom 50% due to inequality of opportunity, and

therefore bad mobility.

Focusing on our estimates as the time horizon lengthens, we observe that the predictive power

of circumstances on mobility increases with time. The CV R-squared for the complete sample

increases from 4% after 4 years to 8% after 14 years. Note that this increase is not a mechanical

consequence from the documented increase in mobility over this same time horizon. Hence, we find

that as mobility increases with a longer time horizon, the fraction of it that is caused by opportunity

inequality increases as well.

Importantly, the increase in the share of bad mobility in the complete sample is exclusively driven

by the bottom 50%. For the most disadvantaged half of the population, inequality of opportunity in

mobility increases monotonically as the time horizon lengthens, going from at least 7.55% up to at

least 17.35%. On the other hand, the share of mobility caused by inequality of opportunity remains

almost constant and low in each of the four time horizons for the top 50%. A corollary from these

two observations is that the gap in the share of bad mobility between the bottom and top 50% is

increasing in the time horizon.

7 Conclusion

In this article we have employed longitudinal data collected by the Young Lives project to study

intragenerational economic mobility in Peru over a period of fourteen years (2002-2016). We were

able to characterize the evolution of intragenerational mobility because we observe the asset holdings

of households in five di↵erent years. We found that both absolute and relative mobility were

increasing in the time horizon during those years. However, mobility stagnates after 11 years and

initial positions end up explaining about 50% of the variation in the final ones.

After assessing di↵erent measures of mobility, we concluded that mobility was moderately large

during this period. On average, households experienced a significant shift (in either direction) of 17

percentiles in the wealth distribution. On top of that, about a third of households experienced a

transition of over 20 percentile ranks in absolute value. However, this happens in a setting where

there is some degree of sticky floors and ceilings and where most large changes occurred in the

middle of the socioeconomic distribution.

Moreover, mobility was not equally distributed. We find that positive transitions are skewed in

favour of households where the only native language is Spanish. We document significant di↵erences
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in absolute mobility between native Spanish-speaking households and linguistic minorities. In fact,

native Spanish-speaking households are expected to end 12.69 percentile ranks higher in the wealth

distribution relative to a linguistic minority household with exactly the same initial position 14 years

ago. This mobility gap shrinks but persists even after controlling for several variables that influence

the ability of households to accumulate wealth.

Finally, we estimated the share of inequality of opportunity in mobility. To do so, we proposed

a simple yet intuitive way of quantifying individual level mobility by using the residuals of the

rank-rank equation. We then estimated that circumstances cause at least 8.03% of the variations in

mobility for the whole sample. Importantly, their explanatory power rises to 17.35% for households

in the bottom 50% of the Round 1 wealth distribution and is a mere 1.87% for top 50%. Going by

these findings, it seems like Peruvians in the top 50% enjoy more equality of opportunity than those

in the bottom 50%.

In face of the resurgent interest in mobility, we consider that the literature on equality of opportunity

provides a suitable normative framework with which to study mobility. Applying its principles to

this context, not all economic mobility is necessarily good and it is important to determine to what

extent it is morally justified or not by looking at its causes. We think that further work is required

to fully integrate these set of normative principles to the study of intergenerational mobility (and

mobility in general), but that this would constitute a valuable step forward for a literature about

issues that have important social justice implications.
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Güell, Maia, Michele Pellizzari, Giovanni Pica, and José V. Rodŕıguez Mora. 2018. “Correlating
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Appendices

A Robustness checks of mobility estimations

As we explained, we have assumed that, for every child, two observations in di↵erent points in

time correspond to the same household if the child lived with at least one of their parents in both

observations. We additionally strengthened our sample selection criterion by requiring that each

household also remained the same in the longest time horizon (between Rounds 1 and 5).

We conducted a robustness check on our sample selection procedure by imposing a stricter requirement.

We additionally required that the child lived with at least one of their parents in each round from

the first one to the round of interest. Naturally, under this definition, the number of observations we

keep becomes smaller.

In Table A1, we show the number of observations and the results of estimating the rank-rank

equation in our main sample and in the sample with the additional restriction. Our estimates are

practically identical, which is expected given the small di↵erence in the number of observations

between the two samples. This suggests that we are not significantly altering the results by using a

looser sample selection criterion that the one introduced in this appendix.

Table A1: Comparison of observation counts and rank-rank slope coe�cients between the main
and restricted samples

Round 2 Round 3 Round 4 Round 5
N | (R2) � N | (R2) � N | (R2) � N | (R2) �

Main Sample 2,074 0.837 2,068 0.769 2,043 0.718 2,106 0.706
(0.701) (0.019) (0.592) (0.028) (0.516) (0.036) (0.497) (0.038)

Further Restricted 1,954 0.838 1,953 0.770 1,953 0.721 1,936 0.714
(0.702) (0.020) (0.593) (0.029) (0.521) (0.038) (0.509) (0.040)

Years Since R1 4 7 11 14

Notes: The table presents the number of observations (N), the R2, and the estimated rank-rank coe�cients (�)

for four di↵erent time intervals. The dependent variable in the rank-rank regression is the household wealth index

percentile at the round indicated in the column, and the only independent variable is the household wealth index

percentile in the first round. In the columns with header N | (R2), the number of observations appears first, and the

R2 is shown below, in parentheses. In the columns with header �, the point estimate appears first, and the standard

errors (clustered at the sentinel site level) are shown in parentheses below. All estimated coe�cients are statistically

significant. The first row (“Main sample”) shows results and observation counts that correspond to the main sample of

the paper, whereas the second row (“Further restricted”) does the same for the sample that imposes the additional

restriction discussed in this appendix.

We also rule out that we are ignoring relevant age-based di↵erences in mobility by pooling the

younger and older cohorts together in our main estimations. For instance, estimating the rank-rank
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regression with a sample of parents that are 50 years old in the beginning of the period and 64 years

old in the end would probably yield very di↵erent mobility measures than doing the same with a

sample of parents that are 30 years old in the beginning and 44 in the end.7 Our data has the

benefit of containing households that were selected on the basis of having children of exactly the

same ages. This limits the variance of the age of the household head within the younger and older

cohorts, respectively. However, we have a group of households that had children aged one in 2002

and another with children aged 8 in the same year. Therefore, we do end up with two groups of

households that have di↵erent average ages of the household head.

To address the previous concern, we divided our main sample in two subsamples: one contained

households with children from the younger cohort and the other from the older cohort. We then

estimated the rank-rank equation separately in each subsample. The results are shown in Table A2.

Table A2: Comparison of observation counts and rank-rank slope coe�cients between the younger
and older cohorts

Round 2 Round 3 Round 4 Round 5
N | (R2) � N | (R2) � N | (R2) � N | (R2) �

Main Sample 2,074 0.837 2,068 0.769 2,043 0.718 2,106 0.706
(0.701) (0.019) (0.592) (0.028) (0.516) (0.036) (0.497) (0.038)

Young Cohort Only 1,698 0.831 1,696 0.771 1,691 0.723 1,723 0.703
(0.690) (0.018) (0.587) (0.027) (0.516) (0.037) (0.489) (0.039)

Old Cohort Only 376 0.863 372 0.755 352 0.673 383 0.712
(0.716) (0.030) (0.562) (0.048) (0.441) (0.057) (0.478) (0.056)

Years Since R1 4 7 11 14

Notes: The table presents the estimated rank-rank coe�cients (�) for four di↵erent time intervals. The dependent

variable in the rank-rank regression is the household wealth index percentile at the round indicated in the column, and

the only independent variable is the household wealth index percentile in the first round. In the columns with header

N | (R2), the number of observations appears first, and the R2 is shown below, in parentheses. In the columns with

header �, the point estimate appears first, and the standard errors (clustered at the sentinel site level) are shown in

parentheses below. All estimated coe�cients are statistically significant. The first row (“Main sample”) shows results

and observation counts that correspond to the main sample of the paper. The second and third rows (“Younger cohort

only” and “Older cohort only”) do the same, but using only the observations that correspond to the younger and older

cohorts, respectively.

As can be seen, the results are fairly similar between cohorts for each time horizon. The largest

di↵erence in the rank-rank coe�cient between cohorts occurs when we analyze mobility up to Round

4. In this case, �young = 0.72 while �old = 0.67. Nevertheless, the gap rapidly closes and reaches just

0.011 when we analyze mobility up to Round 5. Moreover, the gap is never statistically significant.

This evidence is consistent with the absence of relevant age-based di↵erences in mobility between

cohorts.
7This is similar to the concern for life cycle bias expressed in Chetty et al. (2014).
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B Characterizing individual-level mobility

In Table B3, we present descriptive statistics of the rank-rank equation residuals. The average of the

residuals is zero by construction, but other moments exhibit patterns that are consistent with what

we have documented about mobility so far. For example, the variance of the residuals is increasing

in the time horizon. This result is mechanically linked to the gradual reduction in the R2 of the

rank-rank regressions, which itself was linked to the decreasing rank-rank coe�cient.

Table B3: Descriptive statistics of rank-rank residuals

Obs. Mean SD Min P-25 Median P-75 Max

A. Residuals

Resids. from R2: e i, 2 2008 -0.07 15.70 -60.69 -10.36 -1.04 9.11 74.09

Resids. from R3: e i, 3 1974 -0.12 18.29 -65.01 -12.69 -0.43 12.13 69.67

Resids. from R4: e i, 4 1943 -0.13 20.02 -65.42 -14.10 -1.00 13.52 73.63

Resids. from R5: e i, 5 1988 -0.12 20.41 -65.80 -15.25 -0.51 13.77 74.42

B. Absolute value of residuals

Abs. resids. from R2: |e i, 2| 2008 12.12 9.97 0.00 4.56 9.83 16.94 74.09

Abs. resids. from R3: |e i, 3| 1974 14.60 11.02 0.01 6.11 12.51 20.49 69.67

Abs. resids. from R4: |e i, 4| 1943 16.06 11.95 0.01 6.84 13.77 22.66 73.63

Abs. resids. from R5: |e i, 5| 1988 16.48 12.04 0.02 7.25 14.59 22.81 74.42

Notes: Rank-rank residuals are the residuals of the rank-rank regression: the dependent variable is the household

wealth index percentile at the round indicated in the row and the only independent variable is the household wealth

index percentile in the first round. All the residuals were estimated with our main sample. ei,t denotes a residual

corresponding to the rank-rank equation of mobility between periods 1 and t. Panel A shows descriptive statistics of

the rank-rank residuals and Panel B shows descriptive statistics of their absolute value.

The sign of each residual indicates whether the household experienced upward or downward mobility.

Thus, the absolute value of a residual measures mobility in any direction. This allows us to tell

whether the chances of economic mobility (in any direction) are the same along the wealth distribution.

To do so, we analyze the relation between a household’s residual in absolute value and their initial

position. We graph this relation in Figure B1, where we have plotted quadratic regression curves for

the four di↵erent time horizons.
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Figure B1: Quadratic regression curves: Conditional expectation of the absolute value of
rank-rank residuals on Round 1 wealth percentile rank

We observe that the curves have an inverted U shape. This suggests that mobility is higher for

households in the middle of the distribution and that it is lower for households at the top and the

bottom. This phenomenon is sometimes called sticky floors and sticky ceilings. Once again, this

evidence is consistent with what we had found previously, but using transition matrices. The curves

in Figure B1 also show an interesting asymmetry between mobility starting from the top and bottom

quintiles. Even though mobility is smaller in them than in the center, the curve shows that the

poorest households are a bit more mobile than the richest ones.
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