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ABSTRACT

The aim of this paper is to calculate average effective macroeconomic tax rates levied on
consumption, labor income, and capital income for the Brazilian economy using data on tax
revenue and national accounts for the period from 2000 to 2022. We follow the methodology
proposed by Mendoza, Razin & Tesar (1994) , and other that is based ond the adjust on income
distribution proposed by Gollin (2002). Both allows estimating those tax rates consistently with
the distortionary taxation faced by the representative agent in a general equilibrium framework.
We apply temporal disaggregation techniques in order to get those tax rates also on quarterly
basis. The results show that taxation in Brazil burdens especially labor income and consumption.
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1. INTRODUCTION

Public finance and macroeconomic analysis emphasize the importance of taxation in the
options available to economic policymakers. Changes in taxation are a powerful tool not only
in the execution but also in the evaluation and implications of a given policy on other macro-
economic aggregates. In addition, taxation imposed on income-generating factors and indirect
taxation on goods and services constitute a set of constraints affecting not only the choices of
policy planners, but also the intertemporal choice of the representative agent in the structure of
dynamic stochastic general equilibrium (DSGE) models.

The bases of taxation are consumption and factor income. Consumption tax leads the
representative agent in the economy to substitute an excessively taxed good for another that is
different from his optimal choice. Income tax, on the other hand, affects the decisions of econo-
mic agents between work and leisure. The higher the income tax, the lower the incentive for the
worker and, consequently, the lower the labor supply. Taxes on wealth and income also affect
the return on economic activities, which causes capital shifts between federal entities, while tax
incentives accentuate the large imbalances that exist between the states of the federation. By
altering the choices of economic agents, distortive taxation also generates efficiency losses in
the allocation of resources, reducing the well-being of society. Advances in the adequate me-
asurement of aggregate taxation help to improve general equilibrium models, which serve as
laboratories for deciding on policies that minimize economic distortions.

The existing literature proposes different strategies for combining tax codes, tax collec-
tion, and data on income distribution among the generating factors. The seminal work by Araui-
jo Neto and Souza (2003) calculated the average tax rates on consumption, labor income, and
capital income for Brazil from 1975 to 1999. The results revealed that consumption taxation
is predominant, while low capital taxation would suggest the existence of tax substitution, a
theory according to which countries that tax consumption and labor income more heavily tend
to tax capital income less.

Azevedo and Fasolo (2015) estimated time series for effective tax rates on consumption
and factors of production in Brazil. According to the authors, the estimated tax burden shows
a positive trend over time, with a slight interruption during the 2009 recession. In addition, the
authors conducted studies relating the estimated effective rates and their relationship to the real
business cycle. The time horizon analyzed covers the period 1999-2014. Regarding the level

of rates, taxation on capital is lower relative to consumption and labor. However, the diﬂ"erence4
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is not as pronounced as in Aratjo Neto and Souza (2003). This is because the authors treat the
income of self-employed workers as labor income.

Almeida et al. (2017) estimated quarterly time series for effective tax rates on consump-
tion and production factors in Brazil for the period from 1997 to 2013. The authors' work
differs from that of Azevedo and Fasolo (2015) due to the use of methods of temporal disaggre-
gation of annual series without corresponding high-frequency periods. Nevertheless, the results
obtained show that taxation in Brazil mainly burdens labor and capital income compared to
consumption taxation. It could be said that the divergence in the level of tax rates relative to
the work of Azevedo and Fasolo (2015), which analyzes the same time horizon, is the wage bill
created by Almeida et al. (2017), resulting from the product of the average wage of formally
registered employees and the employed population. In addition, the authors followed Mendon-
za et al. (1994) and Aratjo Neto and Souza (2003) using property income and the operating
surplus of producing families as capital income.

It is also worth considering works such as that of Lledo (2005). In this case, the author
does not seek to estimate a time series for tax rates, but only to calibrate a general equilibrium
model that studies the tax system under fiscal adjustment. In his work, the author considers that
the income of self-employed workers is the result of labor income and that the operating surplus
is capital income in the economy. Nevertheless, as in Azevedo and Fasolo (2015), the high tax
burden on formal workers is automatically diluted, and greater equity in the taxation of factors
is observed.

Finally, according to the brief literature review, there are two assumptions that directly
interfere with the estimation of tax rates in the economy. The first concerns the categorization of
the tax. For example, while Azevedo and Fasolo (2015) consider the IOF to be a consumption
reducer, Almeida et al. (2017) consider it a capital accumulation reducer' . In addition to the
categorization of taxes, however, the researcher must also consider the tax base. After all, when
statistics are sought for a general equilibrium model, it must be considered that all producing/
consuming families hold all the capital in the economy. That said, this study aims to estimate
the tax rates on factors and consumption in the Brazilian economy in the period from 2000Q1
to 2022Q4. Nevertheless, two rates will be derived for labor and capital income. One of them
reproduces the methodology of Mendonza et al. (1994), while the other estimates taxes on labor

and capital income derived from an alternative functional income distribution. In particular, the

1 And, after all, neither of them is wrong. Imagine an agent who used their overdraft limit to consume. In
this case, the IOF does indeed apply to consumption. Now consider an agent who redeemed the capital invested
in x to invest in y. In this case, the tax applies to the agent's capital gains.

5
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study incorporates the contributions of Gollin (2002), adjusting effective taxation in order to
define a tax burden on the income of self-employed workers and not only on wages and salaries.

In addition to this introduction, the article is divided as follows. The next section reports
on the theory of functional income distribution according to Gollin's (2002) adjustments. The
third section is dedicated to describing the data and the methodology used to calculate the afo-
rementioned tax rates. The fourth section presents and analyzes the results obtained. The fifth
section concludes the study and highlights the implications and policy suggestions. The sixth

and final section presents the bibliographical references.

2. FUNCTIONAL INCOME DISTRIBUTION AND THE EFFECTIVE TAX RATE
ON LABOR INCOME

Before formally defining the effective tax rate on labor income, here is some evidence
that justifies a different concept of labor income from the conventional one used in the National
Accounts

As is well known in national accounting, the operating surplus of the economy, as its
name suggests, is accounted for as the difference between the product generated by the factors
and the remuneration of employees and self-employed workers. In the seminal work by Men-
donza et al. (1994), the authors systematized a methodology to obtain very consistent tax rates
for OECD countries, where economies are formalized and the income of self-employed worke-
rs has a much lower relative weight on output. When attempting to reproduce this methodology
for emerging countries such as Brazil, the result is high taxation on formal wage earners in
contrast to low taxation on capital, as demonstrated by Aratjo Neto and Souza (2003).

The functional distribution of income, however, seeks to capture more structural charac-
teristics of an economy. The type of income received by each individual will depend on how
they fit into the production process and how the total income will be divided between surplus
(interest, rent, profits) and the worker's salary. Nothing prevents, however, the coexistence wi-
thin the same economic space of indeterminate forms such as subsistence production and preca-
rious service activities, typically performed by self-employed workers. In addition, the portion
of "labor" income attributed to employers, which among all subgroups is by far the best paid
according to the PNADC, could very well represent a share of human capital as described by
Lucas (1988). In fact, senior public officials and senior corporate executives would also be bet-

ter classified in this category. Given the binary nature of the functional distribution of income6
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in most DSGE models, however, it is necessary to characterize this range of income also in a
binary manner, between capital or labor income.

In addition to wages paid and operating surplus, the income of self-employed workers is
the only dubious portion in determining factor cost output according to the System of National
Accounts (SNA). Gollin (2002) proposed adjustments to this amount of income so that the
factor share would remain constant over time. According to Gollin (2002): "economic models
assume that the shares of labor and capital in income should be identical over time and space.
But while the time series for industrialized countries appear to be consistent with this hypothe-
sis, cross-sectional data seem to contradict it." In his article, Gollin (2002) suggests that better
treatment of the information would point to similar factor shares between high- and low-inco-
me countries. In particular, the article focuses on the differences in the share of self-employed
workers in income generation observed between countries. For Gollin (2002), the income from
self-employment is incorrectly treated as capital income. When, therefore, income shares are
corrected to reflect this aspect, the enormous differences in the share of labor in income obser-
ved between poor and rich countries become much smaller.

As Considera and Pessoa (2013) observe, the agreed income distribution crystallizes a po-
sitive relationship between the share of labor compensation in income and the per capita income
of various countries. This also suggests that the share of labor income in total income would rise
with economic growth. This observation, however, contradicts one of Kaldor's (1961) "stylized
facts," rendering inconsistent models in which the share of factors in income remains constant.

The fact to be highlighted is that, when statistics are corrected, taking into account the
differences between the participation rates of self-employed workers in the production process,
there is relative stability in the share of capital in income between countries, whether rich or
poor. Nevertheless, using Gollin's (2002) adjustments, it is possible to obtain the taxation of
income-generating factors with the adjusted distribution? . Furthermore, when identifying labor
income with the income received by formal workers, taxation on labor income is overestimated
to the same extent that taxation on capital income is underestimated.

Gollin (2002) proposes three methodologies to correct the functional distribution of in-
come: 1) treat all self-employed income as labor remuneration; ii) treat self-employed income
as proportionally divided between labor and capital; and iii) attribute to the self-employed a
labor income similar to the average income of an employee in the economy. Evidently, all three

alternatives increase the share of labor in income relative to the conventional calculation, where

2 Taxation on consumption and general income remains unchanged.
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the income of the self-employed is attributed entirely to capital. However, contrary to the con-
ventional calculation, the three results also show significant stability in the share of capital in
income between countries, whether they are richer or poorer. In other words, there is no longer
a systematic relationship between the share of capital in income and the level of economic de-
velopment between countries.

Gollin's (2002) adjustments, therefore, have a direct impact on labor tax rates. Although
formal workers and employers face high labor costs, these costs do not reflect the average taxes
on formal and informal workers in the economy. Using PNADC data, formal work has an ave-
rage share of 54% of the total number of employed persons during 2012-2022. In other words, it
is unreasonable to assume that the income of 46% of those employed comes from capital gains.
However, since multiplying the number of employed persons by the average income produces
a wage bill that exceeds the sum of wages and gross mixed income (RMB), the best way to
reconcile the average tax rate for the factors is to use one of the adjustments.

Table 1° below has four columns: the first shows the year of the survey, the second shows
the conventional adjustment, which consists of dividing Workers' Remuneration by PIBCF
(product at factor cost, excluding the surplus generated by Public Administrations APU and
Non-Profit Institutions IFSFL), the third shows adjustment 1, which consists of the ratio betwe-
en the sum of workers' remuneration and the RMB divided by the PIBCF, and the fourth shows
adjustment 2, which consists of the ratio defined by dividing workers' remuneration by the sum

of this remuneration and the operating surplus:

3 The source of all data and their respective links can be found in 6.1 reference for data.



P (\
TeESOURONACIONAL

Table 1 - Functional Distribution of Income
Years Conv Al 1 Aj.2
20000 4699 6183 55.18%
20 47.96 6218 5591
SO 4715 .83 R A
2003 46.52 | 6OB1% | 54.28
2004 a6.74 549,685 53.79
005 a7.H2% | 60.54 54.79
2006 48.55 606 55.23
2007 48.73 .56 25.27
2008 4964 6113 56.08
2009 51.31 61.91 57.3%
2010 5043 | 6079 | 5628
2011 531.04 61.08 30,73
2014 ol /U FERLL af. B4
03 G206 | 62.46% | 5810
2014 S2.04 b2.15 3185
A5 5339 | 6337 59.11
M6 53.32 63.38 59,218
iy 5316 6312 55.04
2013 52.55 62.58 58.41
M9 5137 6142 LR.23%
2020 49.99 5091 SL.50
0z 47.35 56.74 5126
PLIFY 46.91 3h. 21 51.72

Average 49.90 | 61.15 56.21
Dp 241 1.80 413

Finally, the adjustments calculated above show that when wages are added to the RMB,
the trend of growth in the share of labor in income disappears. This trend was quite evident in
the conventional adjustment prior to the 2014-2016 recession. The volatility of the labor share
also decreases with the adjustment, and the behavior of the adjusted functional income distribu-

tion appears to be consistent with the stylized facts described by Kaldor (1961).

2.1. The Adjustment In Factor Income And The Construction Of Series For The Tax

Base

The construction of a robust database for both labor factor income and capital factor inco-
me necessarily depends on obtaining a high-frequency series for wages paid between 2000Q1-
2022Q4. Thus, the series made available by the IBGE for the period were used, so that the
database consists mainly of: PMEA (Monthly Employment Survey, old methodology), PME
(Monthly Employment Survey), PNAD (National Household Sample Survey), and PNADC
(Continuous National Household Sample Survey).

The first step in the analysis was to observe how the annual growth rate of the PNAD9
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wage bill evolved in relation to the growth rate of the PME wage bill. To this end, the nomi-
nal growth rate of wages paid observed in the PNAD between September (when the survey is
conducted) throughout the years 2000 and 2012 was calculated. Next, the growth rate of wages
paid to workers (with formal employment contracts) was observed, added to the wages of em-
ployees and civil servants in the PME. The database is monthly, but the variation in this for-
malized wage bill between September 2000 and 2012 is very close to the annual PNAD growth
rate, qualifying it as a consistent indicator for the breakdown of the low-frequency series.
Regressions were performed using the methodologies described in Appendix A, and al-
though the results obtained were satisfactory, the best fit was chosen as a proxy for the PNAD
wage series. Finally, to complement the remaining years of the proxy series, the wage growth
rate in the PNADC was used. As before, the PNADC data refer to workers with formal employ-
ment contracts and civil servants. The series were chained in March 2012 and evolved until
December 2022. Both the growth and the level of the series were so close to the figures obser-
ved in the national accounts that, initially, it was intended to use the chained series. However,
in order to refine the adjustment, temporal disaggregation techniques were used and the series
were calibrated so that the average of the indicator in that year corresponded to the variable

observed in the national accounts.

Tablo 2 - Wagn Incoms Dats
STy Farigd Cimsaription Seamaron
Todal parproll [reglstered employess] 2000001 -2002:3 SMAE |Forener) IBGE
Tl syl [registered empleyess ol sarvants) 2002:03-2012:9 SR M) IBGE
Tiohal payroll SO 2 FLAD EEGLE
Growih Total Wags BB [lormal) L 09-2003: 12 PRIAL | Coevtiniasiss | IBGE
saldariny Paicl A0 2003 £l BGE

Source: Prepaced by tha Al

After obtaining the high-frequency wages, it was not difficult to accumulate them quar-
terly in order to obtain the quarterly series. It could be said that this series would be a consistent
statistic for the formal labor market. But what about informal work? What would be the appro-
priate adjustment? For mixed income, Jones (2002) and Leeper Plante and Traum (2010) sug-
gested simply dividing it in half, assigning 50% to each factor of production. This adjustment
is very close to the second adjustment by Gollin (2002). Therefore, even though it is a natural
adjustment given the variation in the composition of the product each year, the second adjust-
ment was chosen instead of the average or the total incorporation of mixed income.

The second adjustment signals when there have been marginal increases in wages, and
although the behavior of one market does not necessarily depend on the other, the weighted

mixed income tends not to compromise the process that generates the wage series. Finally, the10
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Labor Income for each year becomes:

RFL, o rMB, (1)

YL =58P+
' RFT. + EQ,

Equation (1) states that Labor Income in year i, YL, is equal to the sum of wages paid in
year i plus the product resulting from the adjustment to gross mixed income. Where RFT, is the
income from the labor factor (Wages Paid (SP)+ Employer Social Contributions (CSE')) and
in the denominator EQ, is the operating surplus of households added to the surplus of compa-
nies (Financial and Non-Financial). Similarly, capital income can be obtained according to the

following equation:

EQ

YK = E0 4 w
) HFET + EQ)

RME 2)

In equation (2), YK is the income from labor in year i and the other variables are already
categorized

Finally, with the variables qualified and the income breakdown methodology exposed.
Using the derived wages as proposed above, the CSE, and the RMB obtained in the integrated
economic accounts CEL, SCN ref.2010, it was possible to disaggregate the variables quarterly
in order to compose labor income.

The matrix for the decomposition of capital income is the product at basic prices, the
index already deflated and seasonally adjusted. This variable was chosen because wages, quar-
terly moving average, have already been automatically adjusted. The difference between GDP
at basic prices and GDP at factor cost is OILS (other taxes net of subsidies), which, added to
the other EO adjustments described in the text, constitutes a negligible amount in relation to
GDP, with little capacity to interfere in the process generating the time series. Thus, after disa-
ggregating the product at factor cost defined in the text, it was sufficient to reduce this amount
by labor income, which is the sum of wages and employers' contributions, to obtain surplus
income, which is capital income.

In accordance with the discussion developed throughout the text, Figure 1 shows wages
and employers' social contributions which, together with a small portion relating to mixed in-
come, constitute labor income. Nevertheless, capital income arises from the difference between

PIBCF and labor income.

11
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Graph 1 Primary Income
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Figure 2 below shows the evolution of capital and labor income during the period. From
2000 to 2005, labor income grew less than capital income, reflecting the period of adjustment
and consolidation of the real economy. From 2005 to 2014, due to product expansion and the
reduction in the unemployment rate, the wage bill grew at a faster pace, increasing the gap
between labor and capital income. Finally, the great recession in the period 2014-2016 caused
an increase in factor unemployment, and both incomes fell and were unable to recover until the
end of the health crisis in 2021.

Some points should be highlighted: capital income reflects the impact of the American
crisis, but the labor market does not. This is due to the characteristics of the labor market,
which, due to labor legislation, is extremely rigid. This lack of flexibility also prolongs the
economic cycle; after the layoffs during the 2014-2016 recession, the country stagnated, and
entrepreneurs only began hiring again after the pandemic, when labor income began to grow

again after more than six years of stagnation.

12
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Graph 2 — Derived Income
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3. DEFINITION OF EFFECTIVE TAX RATES

Following Mendonza et al. (1994), Araujo Neto and Souza (2003), and Almeida et al.
(2017), the OECD's standardized four-digit coding was used to simplify the empirical definition
of effective tax rates in the Brazilian economy *. Tax collection data were aggregated using the

following OECD four-digit code standard:

1100 — Taxation on the income, profits, and capital gains of individuals;
1200 — Taxation on the income, profits, and capital gains of corporations;
2000 — Social contributions;

2200 — Employer contributions to social security;

3000 — Payroll and labor force taxation;

4100 — Taxation on real estate property;

4400 — Taxation of financial and capital transactions;

5110 — Taxation on goods and services in general;

5121 — Specific taxation.

4 When necessary, the coding used by the National Treasury Secretary in the annual CTB (Tax Burden of
Brazil) publication was also used.

13
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Of the items described above, item 1100 consists of taxes on income that cannot be distin-
guished between capital and labor, such as Personal Income Tax (IRPF), Income Tax withheld
at source — Remittances abroad (IRRF Remittances abroad) and Income Tax withheld at source
— Other Income (IRRF — Other Income). Item 1200 refers to taxation on capital income and
contains information on the following taxes: Corporate Income Tax (IRPJ), Social Contribution
on Net Income (CSLL), and Withholding Income Tax — Capital (IRRF — Capital).

Employers' contributions, item 2200, consist of contributions to the RGPS (general social
security regime) and private pension schemes, the Civil Servant Asset Formation Program (PA-
SEP), the length-of-service guarantee fund (FGTS) and Imputed Social Contributions, which
consist of the difference between social benefits paid by the government directly to its em-
ployees (beneficiaries of the Civil Servant Social Security Plan - PSS) in the form of retirement
pensions, pensions, etc., and contributions received in the form of PSS, military pensions, civil
mutual aid funds, etc.

Code 3000 comprises payroll taxes such as PIS charged on payroll® and education salary
contributions and the S system (Sesi, Sesc, Senai, and Senac), in addition to other deductions
related to union dues; contributions to maritime and aviation education; rural contributions; and
contributions to the PMDF/BMDF health fund.

Code 2000 comprises all social contributions from employees and families, OECD hea-
ding 2100, employer contributions (2200), self-employed contributions (2300), and social con-
tribution supplements (2400)°.

Heading 4100 (Property taxes) comprises the following taxes: Urban Property Tax (IPTU),
Motor Vehicle Property Tax (IPVA), Rural Property Tax (ITR), Real Estate Transfer Tax (ITBI),
and Tax on Transfer of Property Causa Mortis and Donation (ITCMD).

Item 4400 (Taxation of financial and capital transactions) includes the following taxes:
Provisional Contribution on Financial Transactions (CPMF) and Tax on Financial Operations
(IOF).

Item 5110 (Taxation on goods and services in general) includes the following taxes: Im-
port and Export of Goods and Services, Contribution on Intervention in the Economic Domain
(CIDE), Contribution for Social Security Financing (COFINS); Tax on Industrialized Products
(IPT), Import Taxes (II), Social Integration Program (PIS)” , as well as the Tax on the Circula-

5 Que difere do PIS sobre o faturamento conforme definido pela Receita Federal plan INC03, onde sdo
separados a incidéncia dos tributos sobre a Renda, Saldrios, Consumo, Movimentacdo Financeira e Bens de capi-
tal, ver apéndice.

6 As rubricas 2100, 2300, 2400 equivalem aos codigos D.613/614 nas CEI, contas econdmicas integradas.

14
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tion of Goods and Services (ICMS) and Services Tax (ISS). Code 5121, specific taxation, refers
to the IPI levied on automobiles, beverages, and tobacco; the ICMS on fuels and electricity, the
CIDE on fuels, in addition to federal taxes, other state and municipal taxes.

Finally, the national account data used in this research were:

C — Household consumption;

G — Government Consumption (Government Spending) at the federal, state, and munici-
pal levels;

GW — Compensation of employees paid by government service providers;

Y, — Labor Income?;

Y, — Capital Income;

PEI — Household Property Income’

OSPUE — Operating Surplus of Producing Households

OS — Gross Operating Surplus

Where household consumption (C) corresponds to the actual final consumption of hou-
seholds, described as household consumption expenditure plus consumption through social
transfers in kind from public administration units or non-profit institutions serving households.
In other words, it is the actual consumption of households recorded in the Integrated Economic
Accounts (CEI). Government consumption or government spending (G) corresponds to the
final effective consumption of public administrations.

The heading GW corresponds to compensation of employees paid by government service
providers, while labor income Y, and capital income Y, have already been defined above.

PEI is the property income of households and companies, while OSPUE is the income
of producing households, also defined as RMB gross mixed income'’. Furthermore, OS is the
surplus of households, financial and non-financial companies, excluding the surplus of the Go-

vernment and non-profit institutions IFSL.

7 In SCN 2010, the calculation of PIS no longer includes employer contributions. The tax is now levied
on company revenues, code 4100.04. See tax burden in Brazil, STN.
8 Labor income YL includes employers' social contributions, as the CSE consists of social security contri-

butions and FGTS, which is nothing more than today's work performed in exchange for a payment or a stream of
payments in the future.

9 As in General Equilibrium models, households own all capital and property in the economy; this means
that the property income of financial and non-financial companies is considered household income. The property
income of the Government and IFSLs is excluded.

10 It should be noted that the operating surplus of households is the rental income imputed to resident
tenants. In other words, although the nomenclature is similar, the concepts are distinct.
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3.1. Aliquota Tributaria Efetiva Média sobre a Renda Geral

The average effective tax rate on total income is the first step in obtaining the tax rate on
labor income and capital income. The tax rate must be constructed because tax collection data
generally do not differentiate between individuals' labor income and capital income. Therefore,
it is necessary to divide these sources of income for taxation purposes. Thus, the tax rate on

general income is given by:

e =—120 100 (3)
Y, + W,
1100
Ly = = L0
s FPEF+0O85PUE + W )

The tax rate levied on the representative agent's general income is given by the ratio be-
tween the tax revenue actually collected from income tax (which corresponds to the difference
between individuals' income before and after taxation) and taxable income''. In equation (3),
the denominator presents wages adjusted to incorporate RMB'? added to capital income (Y, ). In
equation (4), capital income defined by Mendonza et al. (1994) is added to wages.

The table below describes the data'®, frequency, and source of the series used to construct

the tax rate on general income:

Bots 3 - Tsiis o6 SR IO

Sevins Pericd Description Source

IRFF 2000:01-2022:9 Tax Rvonun Withisoddings 5TH
IREF - Mon-Aesidents LOETL-2002 204 Tax Rovernes Leirschans 5TH
IREF = Othen 2000:01-2022:4 Taa Reverue Extractom 5TH
Satartes Fakd Jrie e ek R Irtegrated Economic Acoounts IBGE
FLT IS Intagrated [oonomis Aooournts B0
CFEPLIE SO0 20T Irvbagrated Economa: Aroounts IEGE

Souncs: Prepared by Tha Authaor

3.2. Average Effective Tax Rate on Labor Income

According to what has been proposed so far, we have a clear definition of income that

results in the product at factor cost. Nevertheless, these magnitudes provide a proportional di-

11 Most self-employed workers do not have their income taxed or do not contribute to social security,
which is one of the main causes of the imbalance in public accounts.

12 Adjusted wages should not be confused with labor income, which includes employer contributions.
13 The data for 2022 from the national accounts are projections.
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vision of general income, and the tax rate on labor income can be written as:

RS ?+ 2000+3000 5)
W, +2200

Ty

Wl+2
r_ﬁr"""{ )+ IZHII+3[II[I["Jxlm
' W+ 2200 (6)

It should be noted that, in equation (6), labor income ignores the income of self-employed
workers. Nevertheless, as Almeida et al. (2017) point out, this calculation should incorporate
all social security contributions, as well as other payroll deductions as part of the revenue from
labor income, in addition to correcting the tax base by including the social security contribution
paid by employers in the denominator of the equation.

Table 4 below describes the data, frequency, and source of the series used to construct the

tax rate on labor income:

Takia 4 - Taxai o Labar

Saries Peried Dascrighon Source
RGPS 200000 - 3034 Tak Rrwaniss ENTraLiiong ETH
Pis/PASER 200G -0 Tax Rervenos Extractions 5TH
Education Salary 20000 =304 Tak Ravanics EXiracrions 5T
BRAF-Work 200001 -J0F 1A Collaction of Fedural Rewanus SRF
FaTS L0 E- I TS Grags Revenue Callastian BFEARATA
5 Syanem 20003033 Symaptic Tables IBGE
Public fermant Contritutions H00-3003 Symaptis Tahles FRGE
Eriplaipss CovtriButiand 2000-103] Intaprated Feanoms: Aooaiingi IRGE
P55 2000303 Tax Rl i EXTFRLTIONS SRF

Source: Prapaced by the Authos

3.3. Average Effective Tax Rate on Capital Income

Like the labor tax rate, the average effective tax rate on capital income is calculated based
on the portion of total income that is levied on individuals' capital: 7, .Y, . Therefore, the average

tax rate on capital income is given by:

Y. + 1200 + 4100 + 4400
O L 2 r’ « 100 (7)

i

PEI + OSPUE)+1200 + 4100 + 4400
. =l )+ %100
A (8)

The denominator of equation (7) has already been derived above. The denominator of the17
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second equation (8), however, does not represent only the surplus of households and compa-
nies. It also includes the income of self-employed workers and excludes the surplus of public
administrations and non-profit institutions.

Table 5 describes the data, frequency, and source of the series used to construct the tax

rate on capital income:

Tabls 5 - Taxes oo the

Sarim Pariod Duscription Scurce

CPRMF HO00:01-2022:4 Tan Rarverase Withholdings 5N
HOF B00:01-2022:4 Tax Beweniss Extractions TN
(1T 200001202214 Tak Fonvt s Extrmeriana £TH
AR 2000:01-2022:4 Tax Foeve s Extractions 5TH
FRRF-Capital B0 20224 Tax Bewenie Extractions 5T
P F000:01-2022:4 Feceral Rvenue Collection SRF
R 2000:01-2022:4 Federal Amvenue Collection SRF
Export Tax P000:01-2022:4 Feeral Ruvenaun Colloctian LRF
el 2000-20232 Syroph Tables B
s 2000-20232 Symoptic Tables IBE
P 2000-2021 Syroptic Tablas 1B
Oiparating Surphu 2O00-2023 CEl IBGE

Source: Prepamed by 1he Buthes

3.4. Average Effective Tax Rate on Consumption Income

The average tax rate on final consumption corresponds to the difference between the post-
-tax consumer price and the pre-tax price at which firms offer the good. Thus, the average effec-

tive tax rate levied on the representative agent's consumption in percentage terms is given by:

5110+ 5121

T = ¥
S O+G=0Gy =5110-5121

1000 9)
The numerator of equation 9 represents the revenue from indirect taxes and specific taxes
levied on goods and services purchased by consumers. By definition, indirect taxation repre-
sents the difference between the nominal value of aggregate consumption at pre-tax and post-
-tax prices. As for the denominator, C represents the effective final consumption of households
and G- G, the effective final consumption of the government (i.e., government consumption
minus the remuneration of civil servants G ) while items 5110 and 5121 remove the value of in-
direct taxation from the denominator. The denominator, therefore, is the basis for consumption
taxation, which is a pre-tax value of consumption, measured as the value of post-tax consump-

tion expenditure minus indirect consumption tax revenue.
It is worth noting here that although there is empirical evidence that the IOF and

CPMF are passed on to consumers, according to the OECD, the tax on financial transactions,18
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code 4400, is levied on property. In addition, the STN has a specific account for taxes and con-
tributions on current transactions: account 5000. Given the lack of definition, taxes on financial
transactions were defined by the international reference standard; that is, accounted for as taxes
levied on capital.

Table 6 describes the data, frequency, and source of the series used to construct the con-

sumption tax rate:

Table § - Conmumption Taxas
Sarii Parlod

P JO00:0H - kA Tax BEovanuws Extractions T
Reripaat Tax 000l -F0 T Tax Ravaniiss Extractiani N
LM FiE R A rlErin rre ] Gross Aevenua SLFRAL
COFING SOOI Tax Kavwaniss EXtractians TN
L% 0002 Symsopis Tablas BGE
Household Consumption A000C0E-IrEd SCHT BGE
AR L ST 0000 -0 4 TCMT FBGE
Governament Worker Compensation [GW] 2000-H23 TRU BGE
CIDE 2000l 034 Tax Rawaniss Extractiani TN
[Pi5/PASEP 2000204 Tax Raswaniss Extractions 5N
P15 Cansurmiphign - 02 ETH 2022 TN
Thinsd - Sirwleds and Poboe Powss 2000 CTE 2022 ETN

Sosrce: Prepared by ik Author

4. RESULTS OF THE ANALYSIS

4.1. Tax Rate on Consumption

Taxation on consumption accounts for most of the tax revenue in Brazil. On average, the
composition of taxes in the period 2000:1-2022:4 was 47.19% ICMS, 24.07% Cofins, 6.57%
IPI, 5.74% ISS, 5.03% PIS, 3.90% Import Tax, and 3% Federal and State Fees. CIDE collec-
tion began in 2002, was interrupted in 2012, and then resumed in 2015. As a result, there were
minor changes in the composition of tax revenue.

According to the graphical analysis, consumption taxes grew above GDP from 2000 to
2008. There was a significant reduction and a rapid recovery in the 2008-2009 recession, and
from 2014 onwards, they fell and remained stagnant. The behavior of tax revenue during the
two shocks allows us to conclude that consumption taxes are more sensitive to the economic
cycle than GDP. This elasticity is evident in the pandemic, when tax revenue fell much more
than GDP at the height of the shutdown. The graph below describes the effective tax rate on
consumption between 2000:1 and 2022:4:

14 The OECD classification of taxes and interpretative guide
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GRAPH 3 — Tax Rate on Consumption
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4.2 Tax Rate on Capital

On average, the composition of taxes on capital in the period 2000:1-2022:4 was 32.64%
IRPJ, 18.16% CSLL, 13.56% IRRF, 8.72% IPTU, 8.4% IPVA, 7.68% IOF, 3.67% ITBI-IT-
CMD, 0.3% ITR, and 0.02% Export Tax. While it was in force, the CPMF accounted for more
than 15% of capital taxes. With the abolition of the tax, part of the revenue was offset by a
substantial increase in the IOF; however, income tax has always accounted for the largest share
of revenue.

Graph 4 below shows rapid growth in capital taxes until the 2008 international crisis,

when there was a significant drop. In the following years, the same level was maintained until

a further decline during the pandemic.
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GRAPH 4 — Capital Tax Rate"
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4.3 Tax Rate on Labor

Taxation on labor constitutes the second largest part of tax revenue in Brazil after con-
sumption. On average, the composition of taxes in the period 2000:1-2022:4 was 17.38% IRRF,
13.71% Civil Servant Contributions'¢, 47.63% contributions to the RGPS, 14.83% FGTS,
1.38% PASEP contributions, and 5.06% other payroll taxes.

According to the graphical analysis, taxes on labor grew above GDP throughout the pe-
riod. Compared to other factors, tax collection on labor was less affected by the 2008-2009
recession and, after peaking in 2014, declined during the 2014-16 recession. The reduction in
taxes on labor accompanied the decline in employment, but at a lower level. A similar pheno-
menon was repeated during the pandemic, although the government helped to maintain formal
jobs by reducing social security contributions for some sectors, as well as through programs

such as PRONAMPE'",

15 The data in the graph were seasonally adjusted using the Census X13 program.

16 There are three databases with statistics on tax collection: FGV, STN, and SCN. Starting in 2010, in
particular, the contribution of civil servants in the SCN began to diverge from the other databases. In this study,
the tax rate on labor follows the statistics observed in the SCN.

17 Informal workers, especially the self-employed, were the most affected by the great recession of 2014-
2016 and during the pandemic. Hence the importance of Brazil Aid in amortizing the shock initiated by the
health crisis.
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CHART 5 — Labor Tax Rate
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4.4 Statistics

Table 7 below presents the descriptive statistics of the series estimated in this study. Co-
lumn 1 presents the series of the tax burden on labor following the methodology of Mendoza et
al. (1994). In this case, labor income is restricted to wages and salaries and, therefore, the de-
nominator is smaller than the adjustment proposed by Gollin (2002). The percentage difference
between the two methodologies, averages of columns 1 and 2, results in 3pp. The third row of
Table 7 presents statistics on the tax burden on capital following the methodology of Mendonza
et al. In this case, the rates differ by 4 pp, with the higher average resulting from the partial

reduction of self-employed income in the denominator of the rate.
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‘whle 7 - fpathiies on the 0 and

Deseriptive Statistics s Tl Tha TG It RGE RGKI
AeeTage 268535 | 240755 162830 182656 27,1406 L3410 11433
Standard error 01002 01247 0. 1655 1812 02288 10,0350 o.0387
Median 26773 | 241548 16.1538 180734 2TB0A5 L3083 1.0ra52
Standard deviation {.9606 1.1564 1.5385 1.7381 21945 0.3356 [ i
Curinss 15204 DuGO] 021638 LU P -0.4354 .4614 -0 254y
Amymmetry L1591 F <0, Falld AL LIRS Q.45 /H LLEFE (18- -]
Interaal 66314 £.1716 T.EAES B.E4IS 101127 13621 1.5789
Minimam 235680 | 2L2EM 125538 14.1357 2 LB LS 3411
Maximum 202004 | Ze.4520 20,5532 2349733 31,9351 2138 2.1300
Toia AT | 221507 | 149849 | 1bED.44 2551.14 133.37 10524
Contagem G200 0000 | 920000 | 920000 L0000 920000 300
Highestl) 292004 | Ze.d530 03932 119733 31,9331 4,139 L1200
hinor{l) 225650 | 20.2804 13.5535 14.1357 218204 0777 05411
Confidence lewel {9508 ) 015849 2478 3288 {3559 {4546 BOBFS OMES

Source: Prepared by the awthor

The consumption tax rate has the highest average among all tax rates and, to a lesser
extent, the phenomenon of tax substitution is repeated as in Aratjo Neto and Souza (2003).
Regarding the volatility of the series, it is easier to understand the magnitude of this statistic,
knowing that the volatility of the GDP growth rate at basic prices has a standard deviation of
1.65%. Consequently, only taxes on capital, Gollin's adjustment (2002), and taxes on consump-
tion are more volatile th'®. The other series are within expectations, with volatility around 1%.

Regarding the distribution of the series, the only one that approaches normality is the
TLM, but the normality hypothesis was tested and rejected for all series. Furthermore, only the
first series is mesocuritic, the others are platykuritic (flat), and none of them are symmetric.
Nevertheless, in order to compare the series generation process, without seasonal adjustment, a
standard routine developed by Victor Gomez (2019) was used, which, through a series of tests,
arimaeasy, identifies both the regular pattern of the series and the seasonal pattern.

In the table below, (pr, dr, qr) defines a regular ARIMA process, where pr refers to the
regular autoregressive process, qr to the moving average process, and dr to the degree of inte-
gration of the series, while (ps, ds, gs) are their seasonal counterparts in the categorization of
the multiplicative process: (pr,dr, gr) (ps, ds, qs) _freq.

That said, the labor, capital, and consumption series are not stationary. The consumption
series differs from the others in that it does not have a seasonal component. The other series
have strong seasonality, reflecting tax collection in the fourth quarter. It should also be noted

that the adjustment in labor income with marginal increases from gross mixed income changes

18 The series on general income are not commented on, as they are part of labor income and capital, as
proposed above.
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the level, but not the process generating the series. The AR(1) statistics in the regular process
and the MA(4) component in the seasonal process have very similar statistics, suggesting that
there was no significant change in the process generating the rates on capital and labor, regar-

dless of the methodology used.

Table B - Series Generating Process

LM TLEE e TEG TC
phdnar] e ol e { L0u3 L. 1] 4 13,0.5 0,351 4 1.3, 50,50 4 paa | eoaand | omdn | om
LE L) 14 T HE=T 1] B s 0138 33151 0aEds 41573 Odpas 4.340F | L
(TEFET trabi B34 LT L EITE T G | -apire | S A, TS ® "
RALEL} it 23163 1. 3653

Source: Prepared by the author

5. CONCLUSIONS AND POLICY IMPLICATIONS

Average macroeconomic effective tax rates have been widely used in international literature
in empirical economic analyses to approximate taxes that distort fundamental economic decisions,
mainly related to employment, savings, and investment. The Brazilian tax system, in turn, has several
rates, taxes, and contributions; some with fixed rates, others that depend on income level and family
characteristics, making it necessary to calculate the average tax rates faced by the agent (Almeida et
al. (2017)).

The objective of this study was to calculate these tax rates related to consumption, labor inco-
me, and capital income, using tax collection and national accounts data for the period from 2000 to
2022, following the methodology proposed by Mendonza et al. (1994) and an alternative following
one of the adjustments in the functional distribution of income proposed by Gollin (2002).

By comparing the two methodologies, we sought to distribute more equitably the burden ari-
sing from the distortion resulting from the taxation of capital and labor income. In terms of policy
implications, the results indicated that the government has placed a heavier burden on formal labor
income and consumption. Tax rates on formal labor income are increased by the growing volume of
social contributions (and indirectly social security) on the gross tax burden. It should be noted that if
the tax burden on payroll could be extended to the income of informal workers in the economy, the ef-
fective tax rate on labor would be lower. The inclusion of informal workers, therefore, automatically
translates into a reduction in tax distortions.

Alternatively, it should be noted that, regardless of the methodology used, a higher tax rate on
labor income can alter incentives and the leisure-work trade-off, as well as increase the cost to com-
panies of hiring workers, encouraging informality in the labor market.

Regarding the tax rate on capital, there is a well-established macroeconomic interpretation:24
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Chamley (1986) apud Ljungqvist and Sargent (2004) demonstrates that if there is a steady-state equi-
librium, the optimal fiscal policy is to set a tax rate on capital equal to zero. This stems from the fact
that theoretical models and empirical analysis indicate that capital taxation has the greatest impact on
social welfare by distorting companies' investment decisions. Therefore, when part of the income of
self-employed workers is interpreted as labor income, the distortions caused by the reduced capital
tax rate in the conventional adjustment decrease, allowing researchers to more accurately measure the
loss resulting from this type of taxation.

As in Aratjo Neto and Souza (2003), this study corroborates the tax substitution thesis insofar
as the effective tax rate on household consumption is the highest. The consumption tax is regressive,
harming the poorest households. It is noteworthy that the income tax withheld at source from wage
earners is higher, in aggregate terms, than the tax actually collected from individuals. As the tax rate
on the highest income bracket is significant, the study suggests that there is considerable tax avoi-
dance. Some property taxes, such as the ITR (land and property tax) or inheritance tax (ITCMD), are
also extremely low. In short, in addition to the distortions observed in the literature, the Brazilian tax
burden is regressive, full of subsidies to interest groups, and, ultimately, those who earn less pay more

taxes proportionally.
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6.1 Data

Extractions from Tax Revenues National Treasury — STN
https://www.tesourotransparente.gov.br/temas/estatisticas-fiscais-e-planejamento/estatisticas-
-fiscais-do-governo-geral

SCN — System of National Accounts
https://www.ibge.gov.br/estatisticas/economicas/industria/9052-sistema-de-contas-nacionais-
-brasil.html

IBGE - Statistics and Research

https://sidra.ibge.gov.br/acervo#/S/Q

SRF — Federal Revenue Collection (States, monthly)
https://www.gov.br/receitafederal/pt-br/centrais-de-conteudo/publicacoes/relatorios/arrecada-
cao-federal

IPEADATA — General Data

http://www.ipeadata.gov.br/Default.aspx

*Data from PMEA, monthly employment survey from 2000 to 2002, and gross ICMS were

downloaded from IPEADATA
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APPENDIX A

Quantitative economic analysis is based on data, and some of this data is only available
annually. However, it is essential to obtain data from national accounts on a monthly or quarterly
basis. The process of deriving high-frequency data (quarterly, monthly) from low-frequency data
(annual) is known as temporal disaggregation.

There is a wide variety of methodologies that use temporal disaggregation. Among the
univariate adjustment methods are those proposed by Denton (1971) and Ginsburgh (1973) apud
Quilis (2013).

In addition to these, Wei and Stram (1990), Guerrero (1990), and Guerrero and Martinez
apud Quilis (2013) combine ARIMA model techniques with the use of high-frequency series in
order to overcome some arbitrariness in the choice of the process that generates errors in high-
-frequency variables. Nevertheless, in structural models such as that proposed by Monch and
Uhlig (2005), the components of the time series are obtained through the Kalman filter, while
Proietti (2004) and Santos-Cardoso (2001) apud Quilis (2013) propose dynamic models based
on the cointegration of variables.

In this study, we used methods derived from the methodology introduced by Chow-Lin
(1971) and refined by Bournay and Laroque (1979), Fernandez (1981), and Litterman (1983)
apud Quilis (2013). The choice of methodology was based on the following reasons: 1) The
sample is quite large, minimizing arbitrariness; 2) Some of the disaggregated series are better
adjusted with the addition of more than one indicator; 3) Disaggregation is based on raw data in
order to preserve the seasonality of the series. 4) The three methodologies are easily applicable

and the results are directly comparable.

HERE IS A BRIEF DIGRESSION ON THE MODELS USED.
»,=Y,,1s defined as high-frequency data at time 7. Similarly y, =y, is low-frequency data
at time ¢. In order to relate high- and low-frequency data, a temporal aggregation matrix is used.

For example, quarterly data converted to annual data:

11 1 00000
00001 11 10

D .
000000000 . . I,

Such that:
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Litterman (1983) explicitly assumes that the process u,  has an initial point 7 = 0 such that
Au o = W= 0. Fernandez assumes that 8 = 0 and, therefore, u » would behave like a random
walk. Chow and Lin postulate that the errors are stationary and random.

Example: Disaggregation of annual GDP at market prices as a function of quarterly GDP

at basic prices in the period 1996Q1-2022Q4
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In fact, as observed in the graphical analysis, the SSC method seems to present the greatest
deviation from GDP. However, the sigma statistic, which consists of the root of the deviations of
GDP observations from the observations of the extrapolated variables divided by the sample size

n and the number of estimated parameters k; presents the lowest score, or the best fit.

[\ ~
o= I H"-r_-;['rh -
”_k".,IZ{ P X

The SSC methodology also presents the lowest AIC and SIC statistics, suggesting a better
fit of the model according to the table below:
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Comparison of Time Series Disaggregation Mathods
| Method Al sac Sgma
Chari-LaA -5 705 -5.5654 0O0a1E
Fernardes -5.9747 “5.8TET 000021
Litterman SO008 L Ly oo
Lo -1 6495 -3 50585 0.00006

In the graphical analysis, however, all methodologies prove to be satisfactory. Finally, as
the sample size of the analysis is close to 100 observations, it can be concluded, given the low
scores presented in all methodologies, that with the correct indicators, the disaggregation metho-

dology does not compromise the quality of the work.

DISAGGREGATED VARIABLES
Indicators: 1. GDP Basic Prices, 2. PME (Old methodology), 3. PME, 4. PNAD, 5. PNADC, 6. GDP Factor
Costs, 7. Wages Paid 8. YL, 9. CSE, 10. YK, 11. RMB, 12. Property Income, 13. RGPS, 14. CPSS, 15. PASEP, 16.

PIS/PASEP, 17. Education Salary, 18. GDP Services, 19 GDP Market Prices

Table 9 - Disaggregated Variables
Variable Indicator Correlations™ Method
GDP-Factors 1 oy rates: 0L9TH Lattermuan
Salanes Pasd 235 vor mles: 008007 Loiterman
CEE T yov rabes: 08422 Litterman
YL 711 voy rabes: 09733 Litterman
Incoma Propasty G, 10 11 vo rates; (a6t s Lifterman
05 6,10, 12 oy rafes: (L9458 Lattemian
PASEP 15 voy rabes: 08905 Lafterman
Franrroll 17 voy rates: 08057 Litterman
155 118,19 voy rates: 07951 Literman
Taxes Other Taxes 1.1419 woy rales, O 4623 Lafterman
CPEE (States Munscipalibies) 13, 14, 16 vy rabes: 04562 Litterman
Property Tax 118,19 oy mles: (L6931 Luiterman

Souarce; Prepared by the author
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APPENDIX B
Tabvels 10 - Aliguotas Tributirkas Bletivas (Mendors & Gollin
G RG | ARG

T | MG | TeMd | MG | TRM | G | RGM | TC TRI_ | TG | Tamd | ThG | TeMd | G | M | TC
204 | 244 | 197 | 168 | OB 239 | 264 | 125 | 158 | 1.2 05

HT1| B 9 9 ) 2 |07 AEs |20ATE] 3 2 # 5 4 §i03 A
WF | 23] 140 | 123 | 14 MG | 9% | 187 | 164 | 1.3 P

| JIOD T2 | 4 ] Fi F) 4 112812333 12011T4) 8 [ 5 4 1 §1.08 1
04 | 239 | 135 | 117 | 04 250 | 2rT (233 | 206 | 09 FL

T3] & ] B 4 g | 079 23.97 (2012711 5 Fd | ! J JOB3| 4
235 | 275 | 147 | 127 | Q3 249 | 274 | 169 | 152 | 1B 9.5

M T4| & 4 & 2 0 |03 ) 2598 201272 1 1 2 9 0§ a5 3
d14 | 249 | 1346 | 151 | 08 4.2 | 268 | 138 | 125 | 1.2 8.3

JO1T1] 4 5 B 9 3 | 070 ) Mas {2012 TE 1 9 9 0 4 §1.09 1
1.7 | 251 | 162 | 141 | 15 201 | 299 | Ted | 145 | L3 8.0

HHILEL] L ] > 4 1 | Lib | b33 | 2012040 O e b 4 o § L18 =
419 | 253 | 1bd | 143 | 11 238 | 265 | 2LE | 182 ) 10O 8.3

00173 9 5 B 1 9 | 083 )2665 [20137T1] 3 2 1 7 | o Joss| 4
%3 (292 | 163 | 142 | 03 4.1 [ 266 [ 166 | 148 | 18 289

2001T4| & 3 4 [ 7 lo6a 2o |201372] 2 2 g 8 ] 4 6] 3
122 | 254 | 231 | 203 | 0D 218 | 253 | 139 ) 125 | 1.2 284

H2T1] 5 5 i 5 9 | 054 ) 2646 [213TI] & P 9 1 4 111 1
218 | 247 | 1.1 | 153 | 1.3 255 | 286 | 183 | 163 | 14 9.7

W02T12| & & 1 3 | 6 |o7a)avos|2mita] 5 £ 4 3 J12R] 1
1225 [2m6 | 191 |70 |12 731 | 256 [ 203 | k0 |10 1785

JO0ITI| 4 i 5 1 3 1068 ] ME0 200471 EJ 4 | B o § 054 i
259 | 295 | 139 | 153 | 1.0 219 | 253 | 164 | 147 | L7 6.7

T4 4 i B 4 8 | 060 ) 2B57 |2014T2) 2 o ] 5 5 Ji56]| 4
1.9 | 253 | 109 | 182 | 0.9 231 | 255 | 144 | 150 | 1.3 264

FILER DY B 2 1 3 | b | A040 | 2004 13 3 A 3 ] 0 | 1.14 2
<18 ) 452 | 158 | 165 | 1.3 db.1 | 288 | 162 | 145 | 1.2 6.4

LT B { 3 ! A4 | 3 | 25.50 | 2004 T4 i d F3 [ 6 [110) 0O
g | 2ua | 152 | 140 |09 ol are | 228 [ 292 | 10 PN

20037T3] 5 4 H 1 & | 080 | 2704 J2ousTi| o 2 5 1 7 |oss] s
160 | 301 | 172 | 150 | 09 %1 | 274|275 [ 159 | 2.0 66

2EETA] G 1 2 Q B |02 | X jasT2l O 4 & 2 7 [iex] 2
130 | 254 | 322 | 153 | OB 0| 231153 | 1537 | 1.2 267

JTI] G 4 ki 5 3 | 0AD | 976 | S TS 1 9 9 9 7 lioa) 0
443 1 355 | 100 ] 142 ] 1.3 dbd | 293 | 169 | 152 | 1. 3.

dEETE] B 1 4 4 A S = T ) 3 1 3 3 9 [laer) 3
b | 248 | 162 | 144 | 0.9 FL R T LR e 235

AT B 1 f 2 G | 081 | 3097 |06 TL| O 3 5 9 2 | 0.B% 1
153 | 289 | 171 ) 151 | 0.9 M4 ) 261174 | 158 | 1.8 2510

AnpaTa) T o 5 G D | 0E3 | MRS IMeTE| O 7 B 2 0 | 144 8
40 ) 52 | 2.3 | 1EF | O 418 | 2% | 152 | 156 | 1.2 24.3

25T1] 4 0 1 1 8 | 06l | 3104 | 200673 [ 9 3 3 7 9 [105] &
i1 ) 350 | 202 | 173 | 14 259 | 285 | 203 | 1930 | 1.3 238

200572] 1 2 5 7 | % 117 | 3068 |2oweTa| S 3 5 7 g |1i2] s
124 | 255 [ 176 | 155 | 1.1 127 | w1 | 232 | 206 |12 M7

XS T3] 8 ! 5 3 A | DEd | S5 § A0S T ) 1 1 1] 4 | 1.0 !
159 | X4 | 204 ) 18D | 0.9 238 | 260 | 168 | 152 | 1.9 244

ETA] 6 4 2 2 & | 073 | F.0 | 207 T2 b 3 G 4 1 |16 9
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&b | 256 | 223 | 196 | OL.F 48 | 252 | 150 | 134 | 1.3 4.9

HHBT1] 4 i} 8 f 8 | o4 | S0 A0S TS E| F4 3 4 1 1116 L]
232359215191 | 1.5 2585 | B0 175 | 156 | 14 274

HOET2| O & 8 T 3 118 | 2920 | 2007 14 1 9 s 5 0 | i1m 4
BIWT 1TSS | 15T | 11 P O e W e R O 6.5

HOBETE] O 1 I ] 4 | OEF | 0T T 1 =S 5] ! 8 11.19 B
&7.5 | 309 | 161 | 161 | Lk £33 | 256 | 1¥0 | 152 | L% 26:5

HOGTA| 2 5 1 & 0 | B4 | 3016 | 2008 T2 1 G 0 4 5 | 1.81 7
2.8 | 5.7 | 2486 | 2000 | OB 4489 | 224 | 147 | 132 | 1.5 441

S5 T1 1 4 E] q 1 LA | JR. 5 | OEH T3 ) E] a9 3 1 1.44 L
AL | AE ] A0 1RO | 1k dad | MBA | 1R 14% | 1.6 Jah

FLLACMIS -] 1 3 0 3 L&y | 25 20 | SO0E 14 1 1] 4 U 1160 ke
e | 65| 184 | 164 | 1.2 Ma | 0237014 6.5

HOFTA] & £ 2 & 8 | 059 | 3025 | 09T i 3 7 0 2 1132 4
dob | 290 | 285 | 200 | 14 M ARE | 155 | 142 | D 1

LML 14 ! 4 ) ! 1 10 | 3l SO0 12 o 3] 0 g g |15 i
a0 | 269 | 231 | 204 | 1O 239 | 264 | 16 | 146 | 14 5.2

| JIOBTL| @ 3 G 5 5 | k83 | 30.94 | H0L9 T3 3 | 8 0 g | 1.42 L
b | 63189 | 1740 | 1.6 441 299 1 164 145 | 1.7 5.4

SOOE T4 4 4 L] 4 5 1.3 | 31.45 | 200% 14 E & ] 5 5 1./1 1
234 | 261 | 172 | 155 | 1.3 2.1 | 267 | 222 | 19.7 | 14 25.7

MHOETR] 2 b2 £ 4 0 [ 1.06 | 31.9% § N0 T1 q i 1 o 4 | 1.44 q
Mad | 294 | 190 | 169 | 1.3 196 | 208 | 140 | 125 | 4.7 J1LE

HOETA] 1 1 5 0 3 100 | 3181 | 200072 4 8 0 3 4 | 1.73 K
23,1 | 356 | 234 | 206 | 10 M7 74115 | 104 | 15 7l

2003 T 3 8 5 7 7o 0E4 | FEGT | I0G0TE] 1 ¥ 4 g g | 163 0
£2.7 | 250 | 1&1 | 162 | L5 90 | 319 | 1536 | 124 | 1B 270

2008 T2 1 G 8 g & 1.4 | 2797 | 2020 T4 4 1 0 2 0 | 187 £
224 | 248 | 152 | 137 | 1.2 M4 269|190 | 175 | 13 B3

JOATE] 4 G 1 1] i 1.00 | X357 J302iT1| O 4 b 5 4 | 136 3
b | 291 | 184 | 16k | 1.3 4.3 | dbb | 162 | 1489 | 21 A3

NATL ] B ] | & 5 101 | 0,15 2021 72| B . 7 5 0 | 210 7
da.F | 250 ] 19% | 1/4H | OH a0 | 58 | 168 | 152 | 1.7 LR

L 0 - Fi k| . fO LAY | ARAY ) SOET TS 1 d ] i 3 | 1&f 3
dd4 | 268 | 16 | 151 | 16 de.0 | 309 | 18] | 166 | 18 P

FLU I ! 1] ¥ b 1549 | SHbyd | SO061 T4 Fi L] ] 5 4 | 1.80 F]
da.r | L6599 | 153 | 1348 | 1.1 2959 | &40 40 | &40 | 18 JHEH

JOAF T3 5 [4] ¥ ] 2 L | 2RA6 | J22 11 k' kd 4 Fi q 133 Fi
75| 303175 | 158 | 1.2 HO ) 270 | 07 | 190 ) 24 273

ADTE] & 8 7 & G 108 | 2025 302272 O £ b 5 4 | 212 3
5| 271 24 ) 15.2| 10 M3 %4 | 180 | 165 | 14 273

2011 11 ] 3 [ i 1 (54 | MhsF ) A0id T2 ] 1 9 -] B 141 ]
2. | 265 | 181 | 165 | 1.7 78 | 301 | 189 | 1.3 | 16 256

FL R 4 4 1 7 147 | F9.96 JJ02IT4]| 7 4 I g 4 | 1&2 7

Faonte; Elaborada pelo anior
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