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Abstract
Inequality evidence based on surveys, tax records, or their combination often result in diver-
gent trends, fueling the distributional debate in Latin America. Beyond the strengths and
weaknesses of these sources and their combination, tax-survey data face two shortcom-
ings: they are unable to account for aggregate household or national income, and they are
affected by firm owners’ decisions about the distribution of profits, changing which incomes
researchers can actually observe. We combine social security data, household surveys and
matched personal and firm tax records, which allows us to accurately account for all income
sources, particularly capital incomes at the firm and individual level. Based on these unique
data, we assess inequality trends in Uruguay, showing that increasing profit-distribution by
firms pushes tax-survey top shares upwards, but that this trend is offset when undistributed
profits are accounted for. These results call for caution when using tax-survey data without
considering changes in profit-distribution.
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JEL Classification D31 · D33 · E01

1 Introduction

Survey and tax data are the most extensively used sources in the study of income inequality
worldwide, and they stand at the epicenter of the debate on the recent evolution of inequal-
ity in Latin America. Yet, even if we assume that survey and tax data can be effectively
combined—a big if —are they sufficient to assess trends in inequality?

There are at least two issues that should be kept in mind. First, tax-survey inequal-
ity estimates may be detached from key variables such as growth. The data sources upon

� Mauricio De Rosa
mauricio.derosa@fcea.edu.uy

Joan Vilá
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which most research is based are not consistent, since growth is measured using macroeco-
nomic aggregates from national accounts, while inequality estimates are based on tax-survey
micro-data. Income reported in household surveys is usually subject to underreporting and
undercoverage (particularly at the upper tail of the distribution), while tax records only
include taxable sources of income. This causes micro-macro inconsistency between national
accounts and micro-data sources which not only makes it difficult to properly address the
question of how economic growth is distributed among income groups, but also may lead to
biased trends if the gaps between sources change over time.

Second, even if all micro-macro gaps remain unchanged, and the micro-data captures a
constant share of household income, tax-survey-based personal inequality estimates depend
on decisions about the allocation of income between firms and households, affecting what
can actually be observed by the researcher. If firm owners decide —because of the economic
cycle, tax policy changes, or another reason—to withdraw more of their incomes from the
businesses they run (i.e., they increase the distribution of profits, observed capital incomes
at the tax-survey level mechanically increase, pushing inequality estimates upwards.

Capital is the single most challenging income source underlying these two issues.
Alvaredo et al. (2022) show a large micro-macro gap in Latin American, mostly explained
by capital incomes, both at the household and national income levels. This has consequences
in the measurement of inequality and its changes over time, given the potential distributive
impact of capital incomes kept at the firm level (De Rosa et al. 2022). Moreover, distinguish-
ing capital incomes from the rest is difficult even at the tax-survey level—let alone imputing
unobserved ones—and it depends on a firm’s legal status and its owner’s decisions (see e.g.
Kopczuk and Zwick 2020; Smith et al. 2019). Adequately accounting for capital incomes
therefore requires detailed data on firms and owners (WIL 2021), which is very rarely avail-
able (Fairfield and Jorratt De Luis 2016; Alstadsæter et al. 2017). Thus, the micro-macro
gap and the blurriness of household-firm borders both impose major challenges when draw-
ing conclusions about levels of inequality, and more importantly, about inequality trends,
from tax-survey data alone. Yet going beyond tax-survey data entails heavy assumptions
unless sufficient additional information is gathered.

In this paper, we attempt to overcome these challenges based on unique data that matches
records from social security, household surveys, personal income taxes, and firm taxes,
combined with national accounts. These data allow us not only to provide detailed per-
sonal capital income estimates, but also to match owners’ and firms’ administrative data to
account for the complex interplay between owners and firms. We close micro-macro gaps –
particularly sensitive to undistributed profits– to provide a national income inequality series,
which mechanically pushes the income concentration upwards. However, we show that as
firms distribute more dividends throughout the period, tax-survey based top shares increase,
and this trend is offset when (decreasing) undistributed profits –i.e. capital incomes which
were not re-invested nor paid as dividends– are accounted for. Including undistributed prof-
its, thus increases the income concentration level but tempers its trend, while at the same
time enables us to jointly study inequality and national income growth.

We aim to contribute to the inequality-trends debate in Latin America, which cannot be
separated from the data controversy. Household surveys and tax data are a key input for any
distributional study, yet they have significant drawbacks. They do not include all income
sources and, in the case of tax data, do not account for the entire income distribution. House-
hold surveys allow for a correct estimation of the incomes of most of the population, but
might be subject to underreporting and undercoverage at the top of the income distribution
(Bourguignon 2015; Lustig and et al. 2019). Conversely, the increasing use of tax records
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to measure income inequality has resulted in improvements in terms of coverage of top
incomes (Atkinson et al. 2011), but also has important caveats. For instance, changes in
the tax system may create incentives to alter reported income through income shifting or
deferment, tax avoidance, or tax evasion, problems that may be particularly relevant in the
short term (Burkhauser et al. 2012; Goolsbee 2000; Piketty 2003). Not surprisingly, differ-
ent institutions that produce inequality estimates report heterogeneous and often divergent
results. Ferreira et al. (2015) and Lustig et al. (2016) review the main international informa-
tion sources that analyze the evolution of inequality1 and conclude that results differ across
databases, both in levels and in trends, even when the welfare concept and inequality mea-
sures are held constant. This divergence increases when the estimate refers to a specific
country and a short time frame.

Some of the drawbacks of both household surveys and tax data can be tackled by con-
sidering the totality of national income, which does not depend on the definition of taxable
income and represents a standardized income concept, precisely defined by the System
of National Accounts (SNA) and internationally accepted (United Nations 2008). Yet the
task of accounting for all remaining incomes not included in tax or household surveys
is challenging, since the gap between micro- and macro-based income estimates is large
(Deaton 2005; Alvaredo et al. 2022). Given this important micro-macro gap, the potential
improvements in the distributive results obtained depend, to a large extent, on the imputa-
tion assumptions used to distribute the missing income at the household level (Zwijnenburg
2022).

Efforts to obtain income inequality estimates consistent with macroeconomic aggregates
have been performed for Latin American countries in the past (Altimir 1987), showing
the difficulties and pitfalls of such an exercise. More recently, following the Distributional
National Accounts (DINA) methodology (WIL 2021), an increasing number of DINA-based
estimates for both developed (Blanchet et al. 2019; Piketty et al. 2018; Garbinti et al. 2018)
and developing countries (Piketty et al. 2017; Piketty and Chancel 2017; Novokmet et al.
2018; Morgan 2017; De Rosa et al. 2022) have emerged. We build on Burdı́n et al. (2022),
who put together a tax-survey micro-database matching social security data (formal labor
incomes and pensions), personal income tax data (detailed personal capital incomes), and
firm tax data (untaxed firm income withdrawals by firm owners and incomes from pass-
through corporations), accounting for over three quarters of the adult population, which is
rare in Latin America. The remaining population and informal incomes were added using
household survey data and a sub-sample of matched tax-survey individuals. In this paper,
we supplement this tax-survey dataset with national accounts data to account for micro-
macro gaps, coupled with novel firm-owner matched data to impute undistributed profits.
This allows us to account not only of the incomes accounted for in the combination of
administrative and survey data, but for the totality of household sector and the net national
income, which prove to be critical for the trend of inequality.

The contributions of this paper are threefold. First, we document micro-macro gaps for
the Uruguayan case based on recently-published national accounts data, showing decreasing
gaps between tax-survey data and national accounts estimates, in contrast to what is found
for most Latin American Countries (Alvaredo et al. 2022). More specifically, we show that
this is the result of increased profit-distribution by firms, observed both in national accounts

1CEPALSTAT, Income Distribution Database (IDD), LIS, PovcalNet, Socio-Economic Database for Latin
America and the Caribbean (SEDLAC), “All the Ginis” (ATG), the World Income Inequality Database
(WIID), and the Standardized World Income Inequality Database (SWIID).
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and at the microdata firm level. This increase on reported dividends pushes the top income
shares in tax-survey data upwards, mirrored by decreasing undistributed profits, which off-
sets the surge in top income shares. This contributes to an understanding of the divergent
trends between national income distribution and micro-data-based inequality. Our detailed
account of the evolution of tax-survey income, household income, and national income
distribution supports the overall conclusion that inequality in Uruguay has decreased, a
conclusion further supported by national income estimates.

Second, our data allows us to account for capital incomes with significantly more pre-
cision than other studies for Latin America. By using detailed administrative microdata on
most capital incomes (including in particular dividends and rents), we do not need to rely
on survey adjustment methods which often produce divergent results (Blanchet et al. 2022;
Jenkins 2017; Alvaredo 2011), thus resulting in more straightforward and credible esti-
mates. Furthermore, the unusual owner-firm database we compiled for this paper allows us
to impute undistributed profits in an almost surgical way. This contrasts with other studies
for Latin America which rely on proxies based on corrected-survey data to impute this key
mass of incomes (see e.g. De Rosa et al. 2022).

Third, we provide estimates of income distribution across the different steps, document-
ing that the top 1% income share is up to 15-20% higher in the national income series
than what tax-survey estimates show. While the level of inequality is higher in the national
income series, its trend is actually decreasing, as opposed to the increasing pattern of the
tax-survey series. This is the results of imputing a decreasing share of undistributed profits
–which are by definition not accounted for in the tax-survey data. Moreover, the micro-
macro consistent income definitions allow us to perform two additional exercises. First,
we show that income growth was lower for top incomes groups, only once the totality of
national income is accounted for. Second, we compute effective tax rates, combining cor-
porate and individual income taxes (Saez and Zucman 2020). The strong concentration of
capital incomes, along with a dual income tax system, implies a loss of progressivity of
direct income taxes for very high-income groups at the household income level. However,
when firm owner data is used to impute corporate taxes, progressivity re-emerges at the
national income level.

The paper is organized as follows. Section 2 describes recent inequality trends and data
sources. In Section 3, our estimation procedure is presented, mapping and documenting
data gaps across sources. Distributional results are discussed in Section 4, and Section 5
concludes.

2 Background and data sources

2.1 Recent trends

Although in the European context Uruguay might be considered a relatively high-inequality
country, historically it has been among the least unequal countries in Latin America. After
decades of unstable economic growth and recurrent economic crisis, it sustained an aver-
age annual growth rate of about 4.7% between 2004 and 2016. This economic growth,
coupled with a series of relatively large labor market and tax and transfers system reforms
implemented by a center-left coalition in office from 2005 to 2020, resulted in a significant
decline in income inequality.

These reforms included a major increase in the minimum wage, the restoration of cen-
tralized collective wage bargaining, an expansion in both the coverage and the amount of
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noncontributory cash transfers schemes, and the introduction of progressive labor income
taxation (Amarante et al. 2014; Bucheli et al. 2013). Studies based on household surveys
have consistently shown that income inequality experienced a rapid decline between 2008
and 2012, illustrated by a fall of about 7 points in the Gini index (see Fig. 9 in the appendix),
followed by relative stagnation from 2013 to 2016 (Cornia 2014; Alvaredo and Gasparini
2015; Gasparini et al. 2018).

The use of tax data as an alternative database shows a decline in overall inequality mea-
sured by synthetic indexes such as the Gini or Theil, though less steeply and from a higher
level than in survey data. Conversely, in tax data, top income shares show stability and a
slight increase of about 15-16% between 2009 and 2016, but a drop from 11.6 to 8% in
survey data (Burdı́n et al. 2022).

2.2 Administrativemicro-data

2.2.1 Individual’s tax records

The incorporation of a dual income tax in 2008 allows us to obtain detailed tax micro-
data records for the period 2009-2016, which are the main data source for this study. This
high-quality database includes formal labor and capital incomes, as well as pensions. In
the case of labor income and pensions, the information comes from matched tax-social
security records, so it includes the whole universe of workers contributing to social security,
independent of whether they are net taxpayers or not. Comparisons to household surveys
and population projections show that income tax records account for approximately 75% of
the adult population and 80% of workers. In the latter case, the discrepancy corresponds to
informality (see Burdı́n et al. 2022 for details).

Most sources of labor incomes and pensions are taxed by a progressive scheme (Impuesto
a la Renta de las Personas Fı́sicas, IRPF-II and Impuesto de Asistencia a la Seguridad
Social, IASS). Taxable sources of labor income include wages, salaries, commissions, over-
time payments, vacation payments, annual leave, end of the year payments, and any other
payments received from employers. Unemployment, illness and maternity subsidies, acci-
dent insurance, unemployment benefits, and child allowances are excluded from taxable
income.2

The dual scheme of taxation also includes a flat personal capital income tax (Impuesto a
la Renta de las Personas Fı́sicas, IRPF-I) with different tax rates according to the taxable
source (see Table 4).3 Capital incomes are divided into rents from real estate and leases,
and financial and profit rents. This second group includes all cash or in-kind rents coming
from bank deposits and other financial assets, business profits and utilities distributed by
those firms contributing to corporate income tax, and copyright, among others. Banks, real
estate agencies, and institutions in charge of payments are set as withholding agents in most
cases; if not, individuals must file a tax return. Capital gains, although available, are not
included. On top of being the standard procedure in the literature (Atkinson and Piketty
2007), they also present a very erratic evolution and, more importantly, unlike remaining

2The tax rates on personal income (IRPF and IASS) are shown in Table 4.
3In the case of capital income, it is exempt from taxation for those individuals who have housing rents whose
annual value is below USD 5.000 and public debt interest, gains obtained from private capitalization pension
accounts, and business profits distributed by firms with total annual revenue lower than USD 500.000 (4
million indexed units).
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incomes or even undistributed profits, which are flow variables, capital gains are closer to a
stock variable, insofar it represents an asset valorization.

For all sources of income, most taxes are collected on an individual basis, and house-
holds are not identified.4 For this reason, in this paper we use the individual as our unit of
analysis. We believe that this definition is the most accurate description of reality that we
can obtain given the data restrictions, but we should stress that it is insufficient. In particu-
lar, due to the nature of the tax records, we are not able to analyze household-level incomes
and their distributional consequences. However, Burdı́n et al. (2022) showed that per-capita
household and individual income inequality trends are very similar in the household survey
(although their levels are not), and also mirror the tax data inequality pattern.

The usual caveats of this type of data, namely tax evasion and avoidance, may affect dis-
tributive results (Atkinson et al. 2011). In particular, if higher income individuals, who have
access to more sophisticated ways of eluding taxation actually do so, tax-based inequality
estimates may be biased downward. Torregrosa-Hetland (2020) for instance find evidence
for Spain that indicates that evasion in capital incomes reaches up to 30-50%, and 20%
for self-employment incomes. Taking this potential bias into account, the results should be
considered a lower bound, especially regarding top income shares.5

2.2.2 Firm’s tax records

As a second source of information from tax records, in this paper we use microdata from
firms that pay corporate income tax (IRAE).6 The data includes the amount of total profits
firms report, which is equivalent to the sum of profits distributed, undistributed, and paid to
the rest of the world. A single firm identifier allows us to merge the universe of firms with
the micro-database of income earners, identifying from which firm each of the individuals
receives salaries and dividends.

However, the main challenge is to be able to allocate the results of the firms that are not
distributed as dividends, i.e. the undistributed profits. We use an ancillary social security
records database which identifies individuals that report being firm owners—i.e., partners
of limited companies and other firms, directors and owners of small enterprises between
2009 and 2015. We then use this register to identify firm owners in the merged firms-
individuals database. This entails assuming that owners receive salaries or dividends from
their firms, and that the owners of each firm are entitled to the same share of the firm’s prof-
its when more than one owner exists. The first one is a relatively safe assumption, but could
potentially exclude owners who did not receive incomes from the firms they own (hence
not appearing in the merged firms-individuals database). Regarding the second assumption,
results are unchanged if the share is assumed to be proportional to the amount of incomes
received by each individual.

We are able to identify the owners of 59-65% of firms with undistributed profits and
impute these profits to them (see Table 1, panel A). For the rest of the firms that report

4Joint taxation of couples is allowed but rather rare, less than 2% of total formal workers in 2016.
5The assumption used below for scaling incomes assumes that most of the error comes from underreporting
but not from individuals reporting zero incomes when they actually receive them, may imply a bias in the
opposite direction. However, we consider that the effect of this bias is limited (see Section 3.2).
6Firms with annual revenues above approximately USD 500.000 are obliged to present annual balance sheets
(around 60% of registered firms), and pay 25% of IRAE over their net operating surplus. Firms with annual
revenues under USD 500.000 pay a lump fixed tax. For this subset of firms, it is not possible to recover the
mass of undistributed profits, so they are not included in the national income series built from micro-data.
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profits and for which we did not identify a shareholder or owner, we implement a probit
model of the probability of ownership. Table 2 shows the marginal effects of this probit
model by year, including socio-demographic characteristics, sources of income, and ranking
in the overall income distribution. From the probability predicted by this model, we create
a new owner for each firm with positive undistributed profits.7 As robustness exercises,
we implement different alternatives for the imputation of undistributed profits for this sub-
group of firms. On the one hand, we impute this mass of income to the top wage earner in
each firm, and in a second alternative we create new individuals in our database whose only
source of income is the undistributed profits. As the estimates in the Fig. 18 in the appendix
show, the results are not affected by the assumption made for these imputations.

Table 1 presents descriptive statistics of the result of our firm-owners merge and our
preferred imputation procedure. The number of firms with positive results, and the number
of individuals receiving undistributed profits, increases towards the end of the period. Based
on our preferred alternative, only 14% of the total recipients of undistributed profits do not
belong to our matched firm-owners and hence were newly created for the imputation of
this income. The average income received by these individuals is significantly higher than
the average of our matched owners (panel D vs. panel C). However, the average income
of matched owners is affected by a low number of firms that compose a large part of the
recipients, while the difference in the median and other statistics is considerably smaller.

In short, the matched firms-individuals data allows us to allocate the undistributed profits
from micro data to individuals in the tax-survey database, for whom we already have all
remaining formal and informal income sources. The possibility of identifying owners in
matched firms-individuals data is very rare, giving us the opportunity to contrast the results
obtained by this more precise approach with usual imputation methods in this literature
(WIL 2021).

2.3 Household surveys

The second source of micro-data comes from household surveys (Encuestas Continuas de
Hogares, ECH) for the entire period (2009-2016). These surveys collect information on
socioeconomic variables and personal income for each member of the household. After-
tax labor income includes cash and in-kind earnings for salaried workers, self-employed,
and business owners. Information is separately recorded for the main occupation and addi-
tional ones. Salaried workers are also asked whether they contribute to the social security
system, information which is used to identify informal earnings from this data source.
Transfer income is collected for each individual, and survey questions disclose their ori-
gin (public/private, domestic/foreign) and the type of benefit: pensions (retirement and
survival), contributory and noncontributory child allowances, unemployment insurance,
accident compensation, or other benefits.

Except for profit withdrawal in the case of the self-employed and business owners, capital
income is reported for the household as a whole, and hence, individual information cannot
be recovered. In these cases, we split incomes equally among the adult members of the
household to maintain our individual-based analysis. Interest, dividends, rents, benefits,
and the imputed value of owner-occupied rental income are gathered in separate questions.

7The median owners on the merged of firms/owners database is 1, which justifies this assumption. We repli-
cate the estimations creating a number of owners as the average number of owners in the firms (approximately
3 per firm), without relevant changes on main results.
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Table 1 Summary Statistics of undistributed profits recipients: matched and imputed individuals (probit
model)

2009 2010 2011 2012 2013 2014 2015 2016

Panel A: Total recipients of undistributed profits (firms)

Number of firms 17,043 17,869 19,399 20,724 20,994 21,916 21,687 20,834

Matched recipients 11,115 11,730 12,438 12,921 13,032 13,170 12,869 12,279

Imputed recipients* 5,928 6,139 6,961 7,803 7,962 8,746 8,818 8,555

Matched recipients (%) 65.2% 65.6% 64.1% 62.3% 62.1% 60.1% 59.3% 58.9%

Panel B: Total recipients of undistributed profits (individuals)

Number of recipients 43,966 45,676 50,435 52,526 53,540 55,435 58,809 60,672

Mean income (USD) 101,913 144,614 136,564 150,571 174,775 184,326 163,446 120,768

p25 2,049 2,664 3,383 3,665 4,167 4,142 3,725 3,431

p50 9,494 11,921 14,804 14,645 15,868 16,196 13,851 12,752

p75 37,445 46,042 53,480 55,281 58,972 61,416 49,985 45,694

Panel C: Matched recipients of undistributed profits (individuals)

Number of recipients 38,038 39,537 43,474 44,723 45,578 46,689 49,991 52,117

Mean income (USD) 70,684 95,996 100,914 117,344 119,182 132,343 105,530 74,069

p25 1,632 2,148 2,920 3,262 3,359 3,708 3,112 2,854

p50 8,970 11,271 13,690 13,093 14,805 14,178 11,967 10,972

p75 37,693 46,417 51,218 52,933 56,333 54,966 43,385 41,278

Panel D: Imputed recipients of undistributed profits (individuals)

Number of recipients 5,928 6,139 6,961 7,803 7,962 8,746 8,818 8,555

Mean income (USD) 302,302 457,727 359,209 341,016 493,015 461,824 491,780 405,258

p25 4,556 5,676 7,295 7,149 8,401 8,666 8,592 8,265

p50 12,324 15,706 21,306 21,556 25,493 28,270 26,975 25,524

p75 36,729 44,215 68,302 71,385 84,014 99,845 101,360 90,808

Note. Own estimates based on firm tax data and individual tax records (DGI). The table presents the impu-
tation method of undistributed profits based on matched owners-firms. Panel A depicts the total number of
firms who report positive undistributed profits. Panel B displays individuals who receive undistributed profit
in our final base. Panel C shows only the individuals for whom it was possible to match firms with individ-
uals, while panel D includes the imputed undistributed profits from the probit model. Amounts in current
dollars, at the average exchange rate of each year

Capital income sources are reported on an annual basis; only the imputed value of owner-
occupied housing is gathered for the month previous to interview.

2.4 National accounts

National accounts estimates are provided by the Uruguayan Central Bank (BCU) and have
very recently improved from a very low baseline. Uruguay’s national accounts present esti-
mates of gross national income based on the expenditure and production approaches, but not
on the income approach, except for the newly available estimates for 2012 and 2016. Before
this, the last time BCU updated the income generation account was 2005, and estimates by
institutional sector have not been available since the late 1990s.
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Thus, the full national accounts for these two years are the key macro-data inputs for
our analysis. They present an adequate (though far from perfect) level of detail required to
match and scale income concepts from tax-survey data to household sector incomes (see
Section 3.2), and then on to national income. For years other than 2012 and 2016, a sta-
ble share of income components (both income sources and institutional sectors) is assumed,
i.e., a simple backward interpolation is performed. Results do not change under alterna-
tive imputation procedures, given the relative stability of the estimates across both years.
Incomes are presented gross of consumption of fixed capital, and therefore gross incomes
were adjusted based on Mexican and Chilean data (i.e., share of Consumption of Fixed Cap-
ital, by income component and institutional sector, taken from Wid.World) to produce a net
national income series.

3 Estimation steps

We estimate and compare inequality series based on (i) a combination of personal tax and
survey data (tax-survey series hereafter), equivalent to the totality of income captured by
these micro-data sources; (ii) a household income inequality series; and a (iii) national
income inequality series (with a robustness check). These steps are depicted in Fig. 1.

By construction, aggregate incomes from the first step are conceptually equivalent to
household sector incomes from the second step, with differences resulting from a measure-
ment mismatch. In contrast, incomes from the third step are not supposed to be captured
by tax-survey data, as they are accrued by other institutional sectors (government or cor-
porate sector). Aggregate incomes corresponding to each series are depicted in Fig. 10 in

Fig. 1 Overview of the Method. Note. Own elaboration. Step 1 represents the construction of the combined
tax-survey income series; Step 2 scales up to national accounts’ household sector; while Step 3 uses owners-
firm’s administrative records to impute undistributed profits reported by firms, and scale remaining incomes
proportionally to match national income. This third step is also computed –as a robustness check– based on
national account’s estimates of undistributed profits, imputed based on a proxy of capital incomes, i.e. the
distribution of dividends plus interest from deposits
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Table 2 Marginal effects of the probit model of owning a firm, by year

(1) (2) (3) (4) (5) (6) (7)

Marginal effect 2009 2010 2011 2012 2013 2014 2015

Male -0.001*** − 0.000 − 0.000 0.000 0.000 0.000 0.000

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Age 0.000*** 0.000*** 0.000*** 0.000*** 0.000*** 0.000*** 0.000**

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Wage earner − 0.105*** − 0.096*** − 0.102*** − 0.094*** − 0.081*** − 0.082*** − 0.071***

(0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003)

Capital recipient − 0.014*** − 0.016*** − 0.017*** − 0.021*** − 0.020*** − 0.022*** − 0.012***

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)

Pensioner 0.043*** 0.053*** 0.049*** 0.068*** 0.065*** 0.059*** 0.058***

(0.005) (0.005) (0.005) (0.005) (0.005) (0.005) (0.005)

Dividends recipient − 0.005** − 0.018*** − 0.023*** − 0.020*** − 0.015*** − 0.016*** − 0.014***

(0.002) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)

Log of wages 0.004*** 0.004*** 0.004*** 0.003*** 0.003*** 0.002*** 0.002***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Log of capital incomes 0.003*** 0.004*** 0.004*** 0.004*** 0.004*** 0.005*** 0.004***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Log of pensions − 0.005*** − 0.006*** − 0.006*** − 0.008*** − 0.008*** − 0.007*** − 0.006***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Income percentile − 0.000*** − 0.000*** − 0.000*** − 0.000*** − 0.000*** − 0.000*** − 0.000***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Top 10 0.012*** 0.011*** 0.009*** 0.007*** 0.008*** 0.006*** 0.007***

(0.001) (0.001) (0.001) (0.001) (0.001) (0.000) (0.000)

Top 1 0.014*** 0.014*** 0.014*** 0.016*** 0.018*** 0.018*** 0.016***

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)

Observations 1,128,717 1,144,457 1,237,391 1,211,516 1,264,499 1,291,868 1,330,784

Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1

Note. Own estimates based on firm’s tax data and individual tax records (DGI). The table presents the
marginal effects of a probit model of the probability of owning a firm, by year. Our ancillary database do
not include information on the category of owners in 2016, so we use the marginal effects of 2015 for the
imputation of that year

the appendix. The ratio of household income to net national income is relatively stable and
close to 87-89%8, which contrasts with the increasing share of the tax-survey income both
in national income (almost 10 percentage points) and as a share of household income. In
the following subsections, we address the estimation of each of these steps, discussing the
reliability of the data and pondering alternatives.

8In the unadjusted national accounts, which are gross of consumption of fixed capital, the household sector
represents 81 and 82% of gross national income for 2012 and 2016 respectively.
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3.1 Tax-survey series

The starting point for this analysis is the tax-survey data base, which is a combination of
tax, social security, and household survey data. The matched tax-social security micro-data
accounts for over three quarters of the adult population, providing detailed data on total for-
mal labor, pension, and capital incomes. Thus, on top of the typical avoidance and evasion
caveats of tax data discussed in Section 2.2.1, there are three additional issues with this
dataset: (i) it does not include individuals with purely informal income or with no income
are all; (ii) formal incomes from the low income earners who are captured in the tax data
are underreported (Flachaire et al. 2022); (iii) some formal income earners in the tax data
may simultaneously earn informal incomes. To deal with them separately, we proceed in the
same way as Burdı́n et al. (2022) and implement three adjustments to this database to build
a series that is representative of the population as a whole and includes all income sources.9

First, individuals who lack income or who receive incomes from purely informal sources
in the household survey are appended to the administrative database. The addition of this
population to tax-social security database may not result in a total population that exactly
matches census-based population projections. Thus, it is re-weighted assuming that indi-
viduals without earnings are correctly captured by the survey, and therefore only adjusting
pure informal income earners. The re-weighting adjusts the added population about -30%
on average. Second, to adjust for underreporting in the tax data, which is particularly high
in the first two deciles of the income distribution –up to the median–, we use the ratios from
a sub-sample of survey-tax matched households (Flachaire et al. 2022).10 This procedure
increases formal incomes of about the bottom 50% of the tax distribution. Third, corrections
for simultaneous formal/informal income earners come from the household survey, using
income thresholds from tax records, i.e. taking the ratio of informal-to-formal incomes in
each formal income bracket in the survey, and applying those ratios to the formal incomes
from the tax records.

For this article, we also add to this dataset all remaining informal and untaxed incomes
that are not included in the fiscal income series but that are part of household income in the
national accounts. To impute these sources of income, we use household surveys, matching
both databases according to the position of individuals by income in the databases. Among
the main income sources included in this step are cash transfers to households and owner-
occupied rental income. Given the lower concentration of these sources with respect to the
distribution of total income, the series obtained in this step show lower levels of inequality
than those presented in Burdı́n et al. (2022).

3.2 Household income series

In order to account for all the sources considered in household sector incomes, the first step
is to group tax-survey incomes in categories that match conceptually with national accounts
definitions. This is done in Table 3, in which incomes are grouped in five categories: salaried
work (wages), housing rent, investment income, non-salaried work (mixed), and benefits.
Income components do not match exactly, especially in the cases of investment income

9For a full discussion of alternative methodological decisions, please see the original article Burdı́n et al.
(2022).
10As mentioned above, there may also be underrporting in the tax data for higher income earners due to
avoidance or evasion, even if not visible in the comparison with the survey. The implicit assumption is that
tax data adequately captures higher incomes groups, but results are likely to be upwardly biased.
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Table 3 Mapping households’ income-concepts across data sets

Tax-survey Household sector
national accounts

Observations

Investment
income

dividends (per-
sonal tax data),
interest (sur-
vey), owner
withdrawals
(firm tax data)

D4 = D41 +
D49 (property
income)

Dividends (D42)
included in D49,
but also rent of
natural resources
(D45) and invest-
ment incomes
from insurance,
pensions, and
investment funds
(D44)

Wages Formal (tax)
and informal
(survey) wages

D1-D61 (compen-
sation of employees
minus net social
contributions)

Housing rent Rent of owner
occupiers (sur-
vey) + rental
income (tax)

B2 (operating
surplus)

Includes rental
income from
non-dwellings

Mixed Self-employed
income (survey +
tax)

B3 (mixed income) Does not include
rental income from
non-dwellings

Benefits Pensions (tax) D62 (social benefits)

Note. Own elaboration based on similar table in Alvaredo et al. (2022). The first column depicts broad
income concepts. The second and third describe their equivalents in the Tax-Survey data and their codes in
SNA (along the SNA term for each). D4, D1-D61, B2, B3 and D62 are incomes received by household sector,
named S14 in the SNA terminology. The fourth column lists incomes that do not exactly match. Sources:
based on (United Nations 2009) and (OECD 2013). All incomes are gross of capital depreciation

and non-salaried work, for which mismatch is higher (for a full discussion, see (Alvaredo
et al. 2022)). Nevertheless, at that level of aggregation, the correspondence is high and it is
therefore possible to compare incomes from both sources.

In the case of investment incomes, household sector aggregate income is likely to
include rent of natural resources and investment income from insurance, pensions, and
investment funds, which do not match incomes in the tax-survey database. Tax-survey hous-
ing rent includes rental income from non-dwellings, which should be included in mixed
incomes. Pensions and wages, on the other hand, can be conceptually linked without major
mismatches.

Figure 2 reports the scaling factors for each type of income, i.e., the factor by which
tax-survey incomes should be multiplied in order to yield SNA-household incomes. Most
scaling factors are close to one, which means that tax-survey and household sector aggre-
gates are of the same orders of magnitude. In the case of mixed incomes, the scaling factor
is around 1.5 and gets close to 2 for some years, while in the case of rents, tax-survey data
represents a higher value than its household income correlate. However, the scaling fac-
tor that stands out is that of investment income, which starts the period at 7-8, and slowly
decreases thereafter until it stabilizes close to 3-4.

Large gaps between micro-data from administrative records or surveys and macro aggre-
gates from national accounts are not rare in the developing world (Deaton 2005). Assuming
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Fig. 2 Scaling factors, 2009-2016. Note. Scaling factors of tax-survey data vs household aggregates based
on Table 3. Own estimates based on tax-survey data (DGI-ECH) and National Accounts 2012, 2016 (BCU).
A scaling factor higher than 1 shows that the National Account’s household income aggregate is larger than
its counterpart in the tax-survey data. All incomes from national accounts are net of depreciation, based on
Wid.World data for other Latin American Countries. See point estimates in Table 5 in the appendix

national accounts as the benchmark, such gaps could be entirely driven by underreporting
in surveys and administrative records, and also by tax evasion and avoidance. However, it
may also be the case that national accounts themselves are not accurately estimated, which
is not easy to assess given the relative opacity of this source. Thus, we take a more agnos-
tic stand and simply acknowledge these gaps and try to bridge them, presenting at the same
time series with and without scaling.

Given the heterogeneity of scaling patterns across income sources, alternative adjust-
ments were performed. For all but investment income, tax-survey incomes were adjusted
by the corresponding scaling factor, so that aggregates are, by construction, equivalent to
household sector incomes. The implicit assumption is that the gap is mainly explained by
underreporting, i.e. that it does not result from individuals reporting zero incomes when
they actually receive them. This assumption may overstate inequality if in some income cat-
egories the latter mechanism is at play, which was found to be true in the case of transfer
programs in the United States (Meyer et al. 2015). However, given the broad income con-
cepts from Table 3 –with the exception of investment incomes–, it is less likely that income
recipients who report zero income in all of each concept sub-categories are found, thus
reducing the potential bias of the assumption.

However, in the case of investment income, scaling it up would entail dramatically
increasing the incomes earned by relatively few individuals, given its extreme gap. Thus, an
alternative imputation procedure was implemented: the gap between tax-survey and national
accounts investment income is imputed based on a proxy of capital ownership. We built
this proxy from the set of capital income recipients from our tax-survey database, excluding
owner occupied housing rent, but including total incomes reported in the household survey
by firm-owners. This represents a conservative criterion in terms of the distributive impact
of this imputation, as depicted in Fig. 11 in the appendix. The result of this procedure is to
scale up the macro-aggregate by the same scaling factor, but imputing smaller incomes to a
larger number of individuals, thus avoiding artificially increasing income concentration.
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3.3 National income series

Of the incomes not included in household sector series, the most important one both quanti-
tatively and for its distributional impact is undistributed profits, i.e., the net operating surplus
of private financial and non-financial corporations. These incomes are one of the income
sources of firm owners, who can decide to maintain them within the firm or to distribute
them as dividends, due to tax incentives and other reasons. In the Uruguayan case, as divi-
dends are taxed (see Section 2.2.1), firm owners may decide to keep part of their profits at
the firm level as a form of untaxed savings.11

Undistributed profits are income flows in the Hicksian sense, since they can make own-
ers wealthier (WIL 2021). Moreover, accounting for these incomes may compensate for the
possible change in the series of tax-survey incomes caused by firm owners’ decisions about
the allocation of income, i.e., between keeping incomes at the firm level or distributing
them as dividends. This is particularly relevant in the Uruguayan case, where only a small
number of firms distribute dividends (De Rosa et al. 2018), resulting in a level of undis-
tributed profits that is in the upper bound of available Latin American estimates (De Rosa
et al. 2022).12 In the remainder of this section, we discuss two alternative procedures to esti-
mate the quantity of undistributed profits and, more importantly, to impute these profits to
individuals.

Undistributed profits can be directly calculated based on firm tax records, which are
equivalent to their aggregate accounting surplus (i.e., before any tax-related adjustments),
net of distributed profits and capital incomes paid to the rest of the world. Aggregate dis-
tributed profits are calculated based on individual tax records, while capital income to the
rest of the world is computed based on the balance of payments (see Fig. 17 in the appendix,
more on this below). Figure 3 compares both alternative undistributed profit aggregates in
terms of national income, showing that the tax record-based aggregate is 1-3 percentage
points higher. It is worth noting, however, that in years with observed national accounts
estimates (2012 and 2016), the results are very similar.

In this alternative, we distribute this mass of undistributed dividends from the identi-
fication of firm owners from the social security microdata, as described in Section 2.2.2.
The possibility of matching owners with firms allows us to build a national income series
based fundamentally on micro-data, which is quite uncommon even for developed coun-
tries. Some precedents, which achieved estimates of top incomes by incorporating retained
profits by the firms, highlight the importance of this source in determining the levels, and in
many cases the evolution, of inequality based on these indicators (Fairfield and Jorratt De
Luis 2016; Alstadsæter et al. 2017; Kopczuk and Zwick 2020; Wolfson et al. 2016).

Most of previous works imputed the mass of undistributed profits reported on the
National Accounts from capital income observed in the tax-survey base. We implement
this procedure constructing an alternative National Income series derived directly from the
SNA, to test the impact on the levels and evolution of inequality of the usual assumptions

11Moreover, owners sometimes use bank accounts shared by owners and firms, out of which owners can
withdraw money. This procedure, which is registered as an asset for the firm and a liability for the owner, is
a tax avoidance mechanism used by firm owners. See details in Burdı́n et al. (2022).
12In most countries, the share of undistributed profits is between 4-10% WIL (2021), and there is evidence
that it is growing Flores (2018). The reasons for this difference are beyond the scope of this study, which has
the more modest aim of analyzing its distributional impact. Explanations may include dividends being taxed
in Uruguay (which is not the necessarily case in all remaining Latin American countries) and there were no
real penalties for not distributing profits up to 2016, since the personal income tax was relatively new in the
period under analysis.
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Fig. 3 Undistributed profits imputation: alternatives. Note. Own estimates based on firm tax data (DGI),
National Accounts 2012, 2016 (BCU), and Balance of Payments (BCU). Undistributed profits calculated
based on national accounts are equivalent to B5n-S11/12 (net undistributed profits of the corporate sector).
We use information from BCU for 2012 and 2016, and we extrapolate the rest of the series from these two
points (alternative ways of extrapolating do not affect the results). Undistributed profits computed based on
firms’ tax files are computed directly based on the micro-data provided by DGI, after subtracting rents paid
to the rest of the world by the private sector (from Balance of Payments). All incomes from national accounts
are net of depreciation, based on Wid.World data for other Latin American Countries (undistributed profits
from firms’ tax files are already net of depreciation)

based on taxable capital (WIL 2021). On this alternative series, these undistributed profits
are imputed following the same criterion used to scale up investment income in Section 3.2,
i.e., using a proxy of capital ownership based on tax and survey data (see Fig. 11 in the
appendix). In our case, as in the rest of Latin American countries (Alvaredo et al. 2022),
given the very low share of dividends and remaining investment income in tax-survey data,
the choice of the imputation method is crucial in explaining the results obtained.

The share of SNA’s undistributed profits and the remaining residual incomes are depicted
in Fig. 14 in the appendix. The bulk of the incomes to be imputed are from undistributed
profits, while the gap to reach net national income is only 1-2%. This residual income is
imputed proportionally to individuals, so by construction, it has no distributional impact.
Undistributed profits, on the other hand, represent 10-12% of national income and one
fourth of total capital income, which amounts to 38-39% of national income, as shown in
Fig. 13 in the appendix.13 The figure also includes the amount of investment income cap-
tured in the tax-survey micro-database as a reference. The first thing to note is that the
shares of both investment income and undistributed profits decrease throughout the period,
which is partially offset by an increase in the operating surplus of households (i.e., owner-
occupied rental income). It is important to note that the share of investment income in the
tax-survey database is increasing throughout the period, but still represents less than a third
of the total investment income of national accounts at the end of the period.

13The overall functional distribution of income is presented in Fig. 12 in the appendix. It depicts house-
hold incomes from Table 3, as well as private undistributed profits and other incomes, particularly public
undistributed profits. The figure shows the labor-capital split based on a simple 70-30% mixed-incomes dis-
tribution rule, which allocates income to labor and capital (WIL 2021). The labor share represents 61-62%
of national income, of which 54-55% represents the wages component. It is worth pointing out that this is
the share of net national income, including taxes net of subsidies.
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4 Results

4.1 The evolution of income distribution

The evolution of pre-tax income shares in the three imputation steps is depicted in Fig. 4,
i.e., the tax-survey, household sector, and national income series detailed in Sections 3.1
to 3.3. The national income series is based on our preferred method of imputation for the
mass of undistributed profits using the individual/firm matched micro-database for owner
identification. In turn, in all cases we show as a reference the results based on national
accounts data for private net undistributed profits.

The first thing to note is that at each imputation step, period-average inequality increases,
as both scaling up to household sector income and allocating undistributed profits increase
the relative importance of capital income, regardless of the way it is imputed. Recalling
the scaling factors from Fig. 2, capital income is scaled up in greater proportion than other
incomes and is imputed based on the distribution of dividends and interest (Fig. 11 in the
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Fig. 4 Pre-tax income shares by imputation step, 2009-2016. Note. Own elaboration based on tax records,
household surveys, and national accounts (see point estimates in Table 6 in the appendix). irst step estimates
(Tax-survey series) are the result of the combination of tax data and household surveys. Second step esti-
mates (Household sector series) include imputed undistributed profits and taxes, and in third step estimates
(National series) incomes are scaled up to National Income aggregates by income source. National series
uses the micro database of firm owners, and our preferred imputation method (based on a probit model, see
Section 2.2.2). We also depicts the series based on SNA as robustness. All estimates refer to pre-tax personal
income distribution. Top 1, 10, middle 40 (p51-90) and bottom 50%’s shares depicted in panels a, b, c and d
respectively
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appendix), which allocates it to top 10 and especially the top 1%. Our preferred national
income series which allocates undistributed profits to individuals who report firm ownership
(or to individuals created for firms with no matched owners), results in higher concentration
levels than the SNA series. This difference is not ot only as a result of the imputation rule,
but also because the quantity of firm-based net undistributed profits is 1-2 points higher on
average (Fig. 3). Moreover, it is interesting to note that the effect of these alternatives is
only visible when considering the top 1%’s share, where the top share is around 5 percent-
age points higher in the owner-firm matched series, but less so in the remaining ones, and
virtually undetectable when considering the overall Gini index (see Fig. 15 in the appendix).

Aside from the importance of the alternative imputation procedure used for undistributed
profits, another dimension of the series deserves to be highlighted. Although it is true that
inequality trends appear to be rather similar across all imputation steps, while tax-survey and
household series stay remarkably close, national income series present a slightly different
trend. In fact, as depicted in Table 6 in the appendix, while the top 1%’s share increases for
the tax-survey series between 2009 and 2016 (from 12.6% to 13.9%), it remains relatively
stable in the household income series, and it decreases in the national income series (from
26.2 to 24.0%). The origin of this changing trend is discussed in Section 4.2.

4.2 The effect of (un)distributed profits on inequality

The increasing trend of the top 1%’s share in tax-survey data, unaffected by undistributed
profits, is consistent with similar estimates from Burdı́n et al. (2022), which were based
on the same data and imputation procedures. However, the increase in the top 1%’s share
by the end of the period in the tax-survey series is somewhat neutralized by the imputation
of undistributed profits in the third step. The explanation lies in the changing size of the
undistributed profits vis á vis the quantity of distributed profits. As dividends are taxed, they
appear in an individual’s tax records, pushing top incomes’ shares upwards; however, this
increase is mirrored by a decrease in undistributed profits. Therefore, when undistributed
profits are imputed, the top 1%’s increasing share is offset and even slightly reversed. This
finding highlights the importance of considering both distributed and undistributed profits
in inequality analysis, since what may appear to be a surge in inequality may only reflect a
change in the decisions of firm managers to either distribute dividends or keep them at the
firm level.

To dig into this increase in the share of capital income captured in the tax-survey data,
we present pre-tax profits produced at the firm level and their distribution into distributed
profits (the bulk of investment income), undistributed profits, and profits distributed abroad.
This last component is taken from the Balance of Payments and is depicted in Fig. 17 in
the appendix. Although it is not, by definition, a component of net national income, it is
informative for how firm profits are split between the country and the rest of the world.
Profits sent abroad represent close to 10% of net national income, while distributed profits
represents less than half of total profits. In Fig. 5, distributed and undistributed profits are
portrayed, as well as the ratio between the two, using SNA data and tax data, i.e., undis-
tributed profits from firm tax records and dividends from individual tax records. Despite
different levels, which result from the previously discussed large gap between dividends
observed in individual tax data and investment income from national accounts, both data
sources indicate that throughout the period, firms have increased their distributional share.

Thus, Figs. 5 and 16 in the appendix indicate that two effects are at play: (i) firms
increased their share of distributed profits; and (ii) a higher share of dividends is captured
in the tax-survey data. These two combined effects result in the increase in tax-survey top

553



M. De Rosa, J. Vilá
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Fig. 5 Distributed and undistributed profits by source, 2009-2016. Note. Own estimates based on firm tax
data (DGI), tax-survey data (ECH-DGI), National Accounts 2012, 2016 (BCU), and Balance of Payments
(BCU). Both panels depict distributed and undistributed profits, as well as their ratios. In panel a, undis-
tributed profits are equivalent to B5n-S11/12 (net undistributed profits of the corporate sector), while in panel
b they come from balance sheets net of private capital incomes paid to the rest of the world (based on Balance
of Payments). Distributed profits from panel a come from investment incomes excluding interest received by
households (D41-S14 in SNA, see Table 3), while in panel b they represent aggregate dividends from indi-
vidual tax records. All incomes from national accounts are net of depreciation, based on Wid.World data for
other Latin American Countries (undistributed profits from panel b are already net of depreciation)

income shares shown in Figure 4 and documented by Burdı́n et al. (2022). The increase in
the distributional share of the firms also lowers the undistributed profits to be allocated in
the national income series, decreasing the gap between the different series towards the end
of the period.

The incorporation of undistributed profits into this last step also has implications for the
composition of income in the upper tail of the distribution. Figure 6 shows the income com-
position of the top 1% in the three estimation steps, while the composition for the other
income groups is included in Figs. 19, 20 and 21 of the appendix. Between the first two esti-
mation steps, the top 1% experienced significant growth in its share of investment income,
explained by the large percentage of this income not observed in the tax-survey database. A
similar increase is observed in the top 10% of the income distribution. On the other hand,
the strong concentration of undistributed profits implies a clear change in the income com-
position of the top 1% in the national income series. Depending on the imputation method,
this source of income represents between 25 and 40% of the total income of the top 1%.
At this step, capital income (investment income + rents + undistributed profits) represents
at least two thirds of total income for this group. Finally, the downturn in the quantity of
undistributed profits in the micro-database towards the end of the period is also evident in
its decline as a share of the total income of the top 1%.

4.3 The distribution of growth

One of the most important advantages of this exercise is that in the last estimation step, the
national income series provide full micro-macro consistency. This is relevant, in particular,
for the analysis of growth and its distribution, since growth is typically measured in macroe-
conomic terms while inequality is analyzed from a microeconomic perspective. Thus, our
national income inequality series allow us to analyze growth and inequality consistently.
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Fig. 6 Top 1% income composition, 2009-2016. Note. Own elaboration based on tax records, household
surveys, and national accounts. First step estimates (panel a) are the result of the combination of tax data and
household surveys. Second step estimates (panel b) include imputed undistributed profits and taxes, and in
third step estimates (panels c and d), incomes are scaled up to National Income aggregates by income source.
Panel c uses the micro database of firm owners, and our preferred imputation method (based on a probit
model, see Section 2.2.2). Panel d shows the series based on SNA as robustness

Figure 7 depicts the growth incidence curves, i.e., the growth rate by percentile over
the 2009-2016 period, for the three imputation steps (panels a, b, c) and the robustness
national income series (panel d). Broadly speaking, the slopes of the curves are negative,
meaning that income grew faster for the bottom 50% and the lower half of the middle 40%
(51st to 90th percentile) than it did for top earners, hence fueling the decrease in inequality.
This negative slope is less pronounced in the tax-survey-based series (panel a) compared
to the series from the other two steps. Up to the sixth decile, real income growth is above
40% in real terms, which is consistent with the fact that both economic growth and the
wage policy resulted in job creation and rapid labor income growth at the bottom of the
distribution. Income growth falls thereafter, with the exception of the top 10%, which shows
heterogeneous trends.

On the tax-survey income series the spike in growth for the top 1% is noticeable, which
is consistent with the increase in the income share of this group towards the end of the
period. In the rest of the series (panels b and c), this increase is less pronounced, but it is
also observed in other percentiles of the distribution within the top 10%. The fall in the trend
in the national income series is mostly due to the reduction in the quantity of undistributed
profits towards the end of the period. Figure 22 in the appendix shows the same growth
incidence curves for the national income series but for the period 2009-2015. In this case,
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Fig. 7 Growth Incidence Curves (GIC) by imputation step, 2009-2016. Note. Own elaboration based on tax
records, household surveys, and national accounts. First step estimates (panel a) are the result of the com-
bination of tax data and household surveys. Second step estimates (panel b) include imputed undistributed
profits and taxes, and in third step estimates (panels c and d), incomes are scaled up to National Income
aggregates by income source. Panel c uses the micro database of firm owners, and our preferred imputation
method (based on a probit model, see Section 2.2.2). Panel d shows the series based on SNA as robustness

the trend reverses, with the top 1% having the largest growth within the highest percentiles.
Therefore, changes in the aggregate of undistributed profits can generate significant annual
variations in the right tail of the distribution, resulting in noisy estimates.

4.4 Effective direct tax rates

The blurry line dividing firms and their owners has consequences for income, but also for
taxes paid as observed in the tax records, and therefore also for the effective tax rates esti-
mated using these sources of information. Thus, our three-step estimation procedure allows
us to calculate effective tax rates while accounting for differences that may emerge from
these imputation decisions. Corporate taxes were imputed following the same criteria as
undistributed profits. In this way, the different income taxes on individual incomes (taxes
on both labor and capital) are combined with the corporate tax (see Saez and Zucman 2020
for similar procedures).

Figure 8 shows the effective tax rates paid by income fractile for the three steps and the
two alternatives corresponding to the national income series for 2016. Given the concen-
tration of capital income and undistributed profits, we provide greater detail for the top 10
and 1%. The progressiveness of income taxes implies an effective rate close to zero up to
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Fig. 8 Effective tax rates, 2016. Note. Own elaboration based on tax records, household surveys, and national
accounts. First step estimates are the result of the combination of tax data and household surveys. Second
step estimates include imputed undistributed profits and taxes, and in third step estimates, incomes are scaled
up to National Income aggregates by income source. National series uses the micro database of firm owners,
and our preferred imputation method (based on a probit model, see Section 2.2.2). We also depicts the series
based on SNA as robustness. All estimates refer to pre-tax personal income distribution. Investment income
(panel a) is included in total capital incomes (panel b). Panel d (total incomes) is the sum of panels b and c,
plus all remaining incomes

the median income (panel d of Fig. 8), with an increasing incidence of taxes throughout the
distribution at least up to the top 1% in all estimates.

Series comparisons indicate that the scaled-up household income series, which scales
incomes but not taxes since they are reported in tax records and assumed to be an accurate
depiction of total revenue, results in a reduction in the average effective rate from 13 to 8%
for the top 1%. The inclusion of corporate income tax (CIT) entails an increase in effective
rates to levels similar to those corresponding to the tax-survey series. This last step implies
the incorporation of highly concentrated income, which is in turn taxed at a flat rate of 25%.
The effect of the introduction of taxes on the corporate sector is more evident in the series
for capital income (panel a of Fig. 8), and in particular in our preferred national income
series, which translates into a growing effective rate even in the highest income fractiles.

However, this result should be considered an upper bound of progressivity, insofar the
implicit incidence assumption of this exercise is that all CIT is payed by firm owners. Evi-
dence in turn suggests that a significant fraction may actually be paid by workers. Causal
estimates show that workers bear half of the tax burden in Germany (Dwenger et al. 2019)
as well as other European countries (Arulampalam et al. 2012) and between 35% (Suárez
Serrato and Zidar 2016) and 60% (Liu and Altshuler 2013) in the United States.
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Finally, in all the series, a reduction in effective rates is observed in the right tail of the
distribution. The combination of a dual income tax system that taxes capital at lower average
rates than labor along with the concentration of capital income in the top 1% results in a
reduction in average taxes for the top income groups. The drop is evident in the top 0.1%,
particularly for the tax-survey series. The regressiveness of the set of taxes at the very top of
the distribution is similar to that found by Saez and Zucman (2020) for 2008 in the United
States, explained by the ability of high-income individuals to avoid personal income taxes
and obtain their income from direct participation in their firms.

5 Concluding remarks

In this paper, we highlight the difficulty of assessing inequality trends, not only as a result
of the challenges inherent in combining different data sources to close measurement gaps,
but also stemming from what can actually be observed and how economic decisions affect
it. We tackle these challenges using a rare combination of survey, social security, personal
income tax, and corporate tax micro-data, combined with national accounts. We presented
distributive estimates for the Uruguayan case based on this unique data in three different
steps: tax-survey series, household income series, and national income series in order to
document their differences.

Thus, this article points out the need to consider different income aggregates, and to track
changes in inequality based on both what we can see in our tax records and surveys, and
what remains hidden within firms and, more generally, within national income as a whole.
We have shown that the imputation of these incomes does not have a mechanical effect on
inequality trends, and may change our understanding of their evolution. However, imputing
undistributed profits has massive effects on the level of income inequality, which implies
that income concentration could be considerably underestimated, hence calling for more
ambitious redistributive policies.

Appendix

Table 4 Income categories and tax rates of IASS and IRPF (cat. I and II)

Panel a) IRPF: Labor income

2009-2011 2012-2016

Annual income in BPC Tax rate Annual income in BPC Tax rate

0 - 84 0% 0-84 0%
84 - 120 10% 84 - 120 10%
120 - 180 15% 120 - 180 15%
180 - 600 20% 180 - 600 20%
600 - 1200 22% 600 - 900 22%
1200 or more 25% 900-1380 25%
– – 1380 or more 30%

Panel b) IASS: Pensions

Annual income in BPC Tax rate
0 - 96 0%
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Table 4 (continued)

Panel a) IRPF: Labor income

2009-2011 2012-2016

96 - 180 10%
180-600 20%
600 or more 25%

Panel c) IRPF: Capital income

Capital income category Tax rate
Interest on bank deposits in Uruguayan currency or UI (one year length or less) 3%
Interest on bank deposits in Uruguayan currency or UI (one year length or less) 3%
Interest, obligations and other securities ( 3 years or more length) 5%
Copyrights 7%
Profits, dividends and benefits 7%
Sports rights 12%
Participation certificates (issued by financial trusts) 7%
Remaining financial and mobiliary capital 12%
Real-estate capital 12%
Capital gains 12%
Dividends or benefits from IRAE contributors 7%
Imputed rents by non-resident entities 12%

Note. Own elaboration based on DGI

Table 5 Scaling factors,
2009-2016 Year Wages Rents Inv. Income Mixed Soc. ben & Pen.

2009 1,09 0,81 6,58 2,36 1,31

2010 1,08 0,85 6,94 2,11 1,27

2011 0,97 0,80 5,29 2,30 1,39

2012 0,99 0,79 4,42 2,26 1,22

2013 0,87 0,92 3,73 2,42 1,24

2014 0,94 0,90 3,54 2,52 1,25

2015 0,90 0,90 3,46 2,81 1,22

2016 0,91 0,98 3,15 2,46 1,22

Note. Own elaboration based on
tax records, household surveys,
and national accounts. See Note
of Fig. 2

Table 6 Income shares, 2009-2016

Tax-survey Hous. Sector National Inc. Nat. Inc. (SNA)

Panel A: Top 1%

2009 12.6% 17.5% 26.2% 21.7%

2010 12.6% 16.7% 25.8% 20.4%

2011 12.5% 17.8% 26.4% 22.0%

2012 12.3% 16.9% 26.0% 20.7%

2013 11.9% 15.6% 24.4% 18.5%
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Table 6 (continued)

Tax-survey Hous. Sector National Inc. Nat. Inc. (SNA)

2014 12.4% 15.9% 24.6% 18.6%

2015 12.7% 16.8% 26.2% 19.6%

2016 13.9% 17.7% 24.0% 20.4%

Panel B: Top 10% (p91-100)

2009 40.5% 46.4% 52.9% 51.9%

2010 40.3% 45.9% 52.6% 51.6%

2011 38.6% 44.8% 51.5% 50.6%

2012 38.6% 44.2% 51.1% 49.7%

2013 37.9% 43.3% 50.0% 47.8%

2014 37.9% 43.4% 50.0% 47.7%

2015 37.5% 43.4% 50.6% 47.8%

2016 38.9% 44.2% 49.1% 48.6%

Panel C: Middle 40% (p51-90)

2009 44.8% 40.6% 35.8% 36.7%

2010 44.9% 40.9% 35.9% 36.9%

2011 45.4% 40.6% 35.8% 36.6%

2012 45.2% 41.2% 36.1% 37.3%

2013 45.2% 40.9% 36.1% 38.0%

2014 45.0% 41.0% 36.2% 38.0%

2015 45.2% 40.7% 35.5% 37.8%

2016 44.8% 40.5% 37.0% 37.5%

Panel D: Bottom 50% (p1-50)

2009 14.7% 12.9% 11.3% 11.4%

2010 14.7% 13.1% 11.5% 11.6%

2011 16.0% 14.5% 12.7% 12.8%

2012 16.3% 14.7% 12.8% 13.0%

2013 16.9% 15.7% 13.8% 14.2%

2014 17.0% 15.7% 13.8% 14.2%

2015 17.3% 15.9% 13.9% 14.5%

2016 16.3% 15.3% 13.9% 13.9%

Note. Own elaboration based on tax records, household surveys, and national accounts. First step estimates
are the result of the combination of tax data and household surveys (tax-survey series). Second step estimates
include imputed undistributed profits and taxes (Household sector series), and in third step estimates, incomes
are scaled up to National Income aggregates by income source. National series uses the micro database of
firm owners, and our preferred imputation method (based on a probit model, see Section 2.2.2). We also
depicts the series based on SNA as robustness. All estimates refer to pre-tax personal income distribution
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Fig. 16 Firm’s profits by alternative, 2009-2016. Note. Own estimates based on firm tax data (DGI), tax-
survey data (ECH-DGI), National Accounts 2012, 2016 (BCU), and Balance of Payments (BCU). Both
panels depict observed dividends observed in tax-survey data, investment incomes of households excluding
interest, undistributed profits and capital incomes sent abroad (computed based on Balance of Payments). All
but undistributed profits are equivalent in both panels. In Panel a, undistributed profits are calculated based
on national accounts, while Panel b presents undistributed profits computed based on firms’ tax files. All
incomes from national accounts are net of depreciation, based on Wid.World data for other Latin American
Countries (undistributed profits from panel b are already net of depreciation)
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Fig. 18 Pre-tax income shares of National Income by imputation method, 2009-2016. Note. Own elabora-
tion based on tax records, household surveys, and national accounts. All estimates refer to pre-tax personal
income distribution. Top 1, 10, middle 40 (p51-90) and bottom 50%’s shares depicted in panels a, b, c and
d respectively.The 5 series show alternatives for the allocation of undistributed profits. Our preferred series
uses the matched base of individuals/firms to identify owners, and for the firms for which this identifica-
tion is not posible, imputes through a probit model (probit series). The new individuals and new individuals
(avg) series creates new perceivers for the unmatched firms (1 individual per firm or the average number of
individuals per firm of the matched base). The top firm series allocates the non-distributed dividends to the
recipient of the highest income of the firm, while the last alternative uses the SNA for the imputation. For
more details see Section 2.2.2
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Fig. 19 Top 10% income composition, 2009-2016. Note. Own elaboration based on tax records, household
surveys, and national accounts. First step estimates (panel a) are the result of the combination of tax data and
household surveys. Second step estimates (panel b) include imputed undistributed profits and taxes, and in
third step estimates (panels c and d), incomes are scaled up to National Income aggregates by income source.
Panel c uses the micro database of firm owners, and our preferred imputation method (based on a probit
model, see Section 2.2.2). Panel d shows the series based on SNA as robustness
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Fig. 20 Middle 40% income composition, 2009-2016. Note. Own elaboration based on tax records, house-
hold surveys, and national accounts. First step estimates (panel a) are the result of the combination of tax
data and household surveys. Second step estimates (panel b) include imputed undistributed profits and taxes,
and in third step estimates (panels c and d), incomes are scaled up to National Income aggregates by income
source. Panel c uses the micro database of firm owners, and our preferred imputation method (based on a
probit model, see Section 2.2.2). Panel d shows the series based on SNA as robustness
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Fig. 21 Bottom 50% income composition, 2009-2016. Note. Own elaboration based on tax records, house-
hold surveys, and national accounts. First step estimates (panel a) are the result of the combination of tax
data and household surveys. Second step estimates (panel b) include imputed undistributed profits and taxes,
and in third step estimates (panels c and d), incomes are scaled up to National Income aggregates by income
source. Panel c uses the micro database of firm owners, and our preferred imputation method (based on a
probit model, see Section 2.2.2). Panel d shows the series based on SNA as robustness
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Fig. 22 Growth Incidence Curves (GIC), 2009-2015. Note. Own elaboration based on tax records, household
surveys, and national accounts. Preferred imputation method for undistributed profit based on micro database
of firm owners and on a probit model (see Section 2.2.2). All estimates refer to pre-tax personal income
distribution
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invaluable help and comments received during this research. Any errors remain our own.

Data Availability Social Security and Tax micro-data (both for individuals and firms) are not available since
they were provided to Instituto de Economı́a-Universidad de la República by the uruguayan tax authority
Dirección General Impositiva under a non-sharing with third parties agreement. These data may be requested
directly to Dirección General Impositiva.

Survey and National Accounts data is publicly available at Instituto Nacional de Estadı́sticas and Banco
Central del Uruguay web-pages, and may be downloaded directly without any specific authorization.
Survey data: https://www.ine.gub.uy/encuesta-continua-de-hogares1.
National Accounts data: https://www.bcu.gub.uy/Estadisticas-e-Indicadores/Paginas/Cuentas-Nacionales-e-
Internacionales.aspx.

Declarations

Conflict of Interests The authors have no competing interests to declare that are relevant to the content of
this article.

References

Alstadsæter, A., Jacob, M., Kopczuk, W., Telle, K.: Accounting for business income in measuring top income
shares. In: Proceedings. Annual Conference on Taxation and Minutes of the Annual Meeting of the
National Tax Association, volume 110, pp. 1–39. JSTOR (2017)

570

https://www.ine.gub.uy/encuesta-continua-de-hogares1
https://www.bcu.gub.uy/Estadisticas-e-Indicadores/Paginas/Cuentas-Nacionales-e-Internacionales.aspx
https://www.bcu.gub.uy/Estadisticas-e-Indicadores/Paginas/Cuentas-Nacionales-e-Internacionales.aspx


Beyond tax-survey combination

Altimir, O.: Income distribution statistics in latin america and their reliability. Rev. Income Wealth 33(2),
111–155 (1987)

Alvaredo, F.: A note on the relationship between top income shares and the gini coefficient. Econ. Lett.
110(3), 274–277 (2011)

Alvaredo, F., De Rosa, M., Flores Beale, I., Morgan, M., et al: The inequality (or the growth) we measure:
data gaps and the distribution of incomes. CEPR discussion papers (2022)

Alvaredo, F., Gasparini, L.: Recent trends in inequality and poverty in developing countries. In: Atkinson,
A., Bourguignon, F. (eds.) Handbook of Income Distribution, vol. 2, pp. 697–805. Elsevier (2015)

Amarante, V., Colafranceschi, M., Vigorito, A.: Uruguay’s Income Inequality and Political Regimes over the
Period 1981–2010. In: Cornia, A. (ed.) Falling Inequality in Latin America. Policy Changes and Lessons,
WIDER Studies in Development Economics. Oxford University Press (2014)

Arulampalam, W., Devereux, M.P., Maffini, G.: The direct incidence of corporate income tax on wages. Eur.
Econ. Rev. 56(6), 1038–1054 (2012)

Atkinson, A.B., Piketty, T.: Top incomes over the twentieth century: a contrast between continental european
and english-speaking countries. oup Oxford (2007)

Atkinson, A.B., Piketty, T., Saez, E.: Top incomes in the long run of history. J. Econ. Lit. 49(1), 3–71 (2011)
Blanchet, T., Chancel, L., Gethin, A.: How unequal is europe? evidence from distributional national accounts,

1980-2017. WID. world Working Paper, vol. 6 (2019)
Blanchet, T., Flores, I., Morgan, M.: The weight of the rich: improving surveys using tax data. J. Econ.

Inequal. 20(1), 119–150 (2022)
Bourguignon, F.: Appraising income inequality databases in latin america. J. Econ. Inequal. 13(4), 557–578

(2015)
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De Rosa, M., Sinisclachi, S., Vilá, J., Vigorito, A., Willebald, H.: La evolución de las remuneraciones lab-

orales y la distribución del ingreso en Uruguay; futuro en foco Cuadernos Sobre Desarrollo Humano:
Montevideo, Uruguay (2018)

Deaton, A.: Measuring poverty in a growing world (or measuring growth in a poor world). Rev. Econ. Stat.
87(1), 1–19 (2005)

Dwenger, N., Steiner, V., Rattenhuber, P.: Sharing the burden? empirical evidence on corporate tax incidence.
German Econ. Rev. 20(4), e107–e140 (2019)

Fairfield, T., Jorratt De Luis, M.: Top income shares, business profits, and effective tax rates in contemporary
c hile. Rev. Income Wealth 62, S120–S144 (2016)

Ferreira, F.H., Lustig, N., Teles, D.: Appraising cross-national income inequality databases: an introduction.
J. Econ. Inequality 13(4), 497–526 (2015)

Flachaire, E., Lustig, N., Vigorito, A.: Underreporting of top incomes and inequality: a comparison of
correction methods using simulations and linked survey and tax data. Rev. Income Wealth (2022)

Flores, I.: Income under the carpet: what gets lost between the measure of capital shares and inequality. http://
precog.iiitd.edu.in/people/anupama (2018)

Garbinti, B., Goupille-Lebret, J., Piketty, T.: Income inequality in france, 1900–2014: evidence from
distributional national accounts (dina). J. Public Econ. 162, 63–77 (2018)

Gasparini, L., Bracco, J., Galeano, L., Pistorio, M.: Desigualdad en paı́ses en desarrollo:¿ ajustando las
expectativas? Documentos de Trabajo del CEDLAS (2018)

Goolsbee, A.: What happens when you tax the rich? evidence from executive compensation. J. Polit. Econ.
108(2), 352–378 (2000)

Jenkins, S.P.: Pareto models, top incomes and recent trends in uk income inequality. Economica 84(334),
261–289 (2017)

Kopczuk, W., Zwick, E.: Business incomes at the top. J. Econ. Perspectives 34(4), 27–51 (2020)
Liu, L., Altshuler, R.: Measuring the burden of the corporate income tax under imperfect competition. Natl.

Tax J. 66(1), 215–237 (2013)
Lustig, N., et al.: The missing rich in household surveys: causes and correction approaches technical report,

Tulane University, Department of Economics (2019)

571

http://precog.iiitd.edu.in/people/anupama
http://precog.iiitd.edu.in/people/anupama


M. De Rosa, J. Vilá
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