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Abstract

Purpose – This article analyzes fundamental indexation in Brazil 
relative to the IBrX 100 and selected stock funds in the period between 
June 2003 and May 2015. This strategy relies on weights based on 
fundamental indicators and not on market prices.

Design/methodology/approach – Fundamental indices built with the 
IBrX 100 stocks were weighted according to fundamental indicators. 
The fundamental weighting method sets the weight of each stock as 
proportional to a previously determined fundament value. This article 
also considers an ordinal weighting.

Findings – The results indicate that fundamental indices do not display 
positive and statistically significant returns and alphas after adjusting 
a five risk factor model and transaction costs. The ordinal weighting 
suggests that fundamental indicator outliers do not drive results. The 
evidence also suggests that fundamental indices might perform better 
in bear markets. 

Originality/value – In general, fundamental indices behave like value 
stocks and do not present abnormal returns. This is consistent with 
the absence of fundamental index products in the Brazilian market.

Keywords – active portfolio management, passive portfolio 
management, fundamental indexation, stock funds. 
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1 Introduction

Portfolios weighted by the market value 
of stocks will not necessarily lead to an efficient 
relationship between risk and return. Haugen and 
Baker (1991), for example, showed that there are 
alternatives that lead to the same expected returns, 
but with lower volatility. Markowitz (2005) 
argues that even if the restrictions of long and 
short positions in the real world were taken into 
account, the market portfolio, often represented 
by a stock index weighted by market value, will 
not be efficient. Passive management usually seeks 
to imitate one of these indices. 

Alternatives for building and weighting 
passive portfolios, therefore, have been offered. 
Arnott, Hsu, and Moore (2005) proposed 
portfolios weighted according to the fundamental 
indicators of companies and not on the basis of 
market prices. They claim that the traditional 
weighting by market value method is sub-optimal 
because prices may introduce noise and not fully 
reflect the fundamentals of the companies. The 
form of weighting proposed by these authors 
considers that the weight of each stock will be its 
proportion in the total value of the fundamental 
indicator selected. Assuming, for example, that the 
fundamental indicator selected is the company’s 
revenue, whose amount is R$ 10 million, and 
the sum of the revenue of the companies being 
considered is R$ 100 million, the weight of this 
asset in the fundamental index (or portfolio) 
would be 10 percent in the period. 

The objective of this article is to apply the 
fundamental indexation of Arnott et al. (2005) to 
the Brazilian market and check whether it leads 
to an excess return in relation to indexation by 
market value, between June 2003 and May 2015. 
The article is the first to address fundamental 
indexation exclusively in Brazil. It examines 
whether fundamental indexation generates 
abnormal risk-adjusted returns according to the 
Capital Asset Pricing Model (CAPM) and a five-
factor model, which is an extension from Fama 
and French (1993). The article also contributes to 

extending the method proposed by Arnott et al. 
(2005) and employs an alternative weighting of 
the fundamental indices to mitigate the effects of 
extreme values on the weights. Finally, a contrast 
is made between the fundamental indices and 
actively managed stock mutual funds considering 
their behavior in periods of market highs and 
lows. 

Fundamental indexation may be relevant 
to the investment fund industry in Brazil, which 
has been growing substantially. The Brazilian 
Association Financial and Capital Markets 
Entities (ANBIMA) (2016) reported that the 
assets under management (AUM) of investment 
funds for the 12 months before February 2016 
exceeded R$ 3 trillion in contrast with R$ 400 
billion in 1996. Despite this, indexed (passive) 
stock funds represent a much smaller portion 
of the total AUM of stock funds than those of 
actively managed stock funds. Data from February 
2016 from ANBIMA showed that less than two 
percent of the AUM of stock funds was made 
up of indexed stock funds. On the other hand, 
according to the Investment Company Institute 
(ICI) (2016), indexed stock funds in the US 
continue to grow and accounted for about 22 
percent of the mutual fund industry there in 
2015. It was not possible to identify Brazilian 
indexed stock funds that adopt fundamental 
indexation, but stock funds that consider this 
type of weighting may be interesting products. 

The theme of fundamental indexation in 
Brazil is also relevant because of the difficulty for 
managers to achieve a better yield than that of the 
yields from Interfinancial Certificates of Deposit 
(CDI) (Dana, 2015). Since the beginning of 
the Real Plan (July 1994) until May 2015, CDI 
performance was 3,626.15 percent in comparison 
with 2,269.94 percent for the main stock index 
in Brazil, the Ibovespa. Some international 
financial crises that occurred in the period also 
contributed to increasing the difficulty of stocks 
outperforming the fixed income market in Brazil. 

The results reported here show that only 
the portfolio built according to the fundamental 
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index based on free cash flow showed superior 
performance to the index weighted by market 
value (IBrX 100), and even then, only when the 
CAPM alpha is considered. When a five-factor 
model is considered, this result disappears, 
corroborating with international authors that 
claim that results favorable to fundamental indices 
are nothing more than evidence of a value stock 
premium. This article continues with a review of 
the literature, followed by details of the sample 
and methodology, a discussion of the results, and 
the conclusions. 

2 Literature Review 

2.1 Initial evidence in the US 

Arnott et al. (2005), Treynor (2005), 
Hsu (2006), Hsu and Campollo (2006), and 
Arnott and Hsu (2008) reported that market 
value weighting might lead to sub-optimization 
of the risk-return ratio of a portfolio because 
stock prices are very volatile in relation to their 
fundamentals. Siegel (2015) argued that stock 
prices are susceptible to trades that are not related 
to the fundamental values of companies, but result 
from the activity of traders related to “liquidity” 
or “noise”, who buy and sell shares influenced by 
tax reasons, to rebalance portfolios, or for other 
personal reasons and, therefore, are not necessarily 
the best estimate of the value of firms. The author 
called this condition the Noisy Market Hypothesis 
(NMH). 

Arnott et al. (2005) proposed fundamental 
indexation whose selection, weighting, and 
rebalancing disregard the market value weighting. 
This strategy sets out that the weight of each 
asset in a portfolio is determined according to 
some fundamental index of the company, such as 
sales, dividends, cash flow, and earnings, among 
others. The objective of the authors was to deviate 
from weighting according to market prices, 
maintaining, however, the positive attributes of 
market value passive indexation, such as a low 
turnover when rebalancing the portfolios once a 
year, and liquidity, even though admittedly lower 

(Arnott, Hsu, & Moore, 2005; Arnott & West, 
2006; Hsu & Campollo, 2006). 

Arnott et al. (2005) argued that portfolios 
built according to fundamental indicators tend 
to have higher returns and less volatility than 
those weighted according to market value. These 
portfolios, represented by fundamental indices, 
would maintain the main benefits of a passive 
strategy, such as exposure to companies of higher 
market value, concentration in stocks with good 
liquidity (which reduces transaction costs), 
betas similar or lower than those of the indices 
weighted by market value, and a high correlation 
with the market. The authors built fundamental 
indices for the US stock market based on revenue, 
shareholders’ equity, gross sales, dividends, cash 
flow, and number of employees, in addition to 
building an equally weighted aggregate index 
with all these measures except for gross revenues 
and the company’s number of employees. The 
rebalancing of the portfolio occurred once a year. 
On average, the portfolios built outperformed 
the S&P 500 by 1.97% per year, with the same 
volatility for the period between 1964 and 2002. 

Also in the US, Chen, Chen, and Basset 
(2007) estimated the fundamental weights 
of assets by means of a median of weights 
according to the historical market values of 1000 
companies between 1962 and 2003, without 
employing their accounting information, such 
as in Arnott et al. (2005). The authors argue that 
this information changes slowly and that prices 
always converge to the fair price in accordance 
with the fundamentals. The results indicated the 
superiority of fundamental indexation. Amenc, 
Goltz, Lodh, and Martellini (2012) calculated the 
excess return from minimum variance portfolios, 
of the maximum Sharpe ratio, equally weighted 
portfolios, and ones based on fundamental 
indexation, in relation to the S&P 500 between 
2003 and 2011. They showed that all these 
strategies were winners at some time, but it was 
not possible to argue that fundamental indexation 
is better. 
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2.2 Studies in other countries 

Fundamental indexation has also been 
tested in other countries. Estrada (2008) mixed 
fundamental indexation with international 
diversification through a global fundamental 
index of dividends considering 16 markets that 
represented just over 90 percent of world market 
capitalization. The author compared it to an index 
based on the market value for the period between 
1974 and 2005 and found an excess return at an 
average annual rate of 1.9% and a better return-
to-risk ratio in favor of fundamental indexation. 
Hsu and Campollo (2006) created fundamental 
indices for 23 developed countries and a global 
one for the period from 1984 to 2004, finding 
superior results for the average of the fundamental 
indices of 2.8% p.a. and for the global one 
of 3.5% p.a. in relation to the corresponding 
indices computed by Morgan Stanley Capital 
International (MSCI), which are weighted by 
market value. 

Walkshäusl and Lobe (2010) created 
a global fundamental index considering 50 
countries, of which 22 were emerging and 28 
developed, and fundamental indices for each 
country in the period from 1982 to 2008. The 
aggregate index of each country was formed 
by the same allocations in four individual 
fundamental indices calculated with the value of 
shareholders’ equity, cash flow, dividends, and 
sales. The authors found superior performance 
for the global fundamental index and for the 
fundamental indices of each country in relation 
to the index based on market value. However, this 
result was less prominent for the indices of each 
country after carrying out the Ledoit and Wolf 
(2008) bootstrapping procedure in the robustness 
tests. The authors found more positive results for 
fundamental indexation in developed countries 
than in emerging ones. This evidence was contrary 
to expected because the likelihood of prices not 
converging to the fundamentals would be greater 
in emerging markets, where volatility also tends to 
be higher. Brazil was part of the authors’ sample 
beginning in 1999 and with 88 shares. The 

monthly results of the Brazilian aggregate index 
showed a difference of return in relation to the 
index weighted by market capitalization of only 
0.31% p.a., with no statistical significance for the 
difference between the Sharpe ratios. 

Hemminki and Puttonen (2008) examined 
the benefits of fundamental indexation in the 
euro zone. The 50 companies with the best 
fundamentals were selected every year based on 
the DJ Euro Stoxx Total Market Index, which 
represented approximately 95 percent of the value 
of the free floating shares of the twelve countries 
in the euro zone at the time. The authors built five 
portfolios indexed according to the fundamentals 
and an additional one equally weighted by each 
one of them and they found results consistent 
with those of Arnott et al. (2005) for the period 
from 1996 to 2006, but with less significance. The 
authors mention the shorter period as a possible 
explanation for this fact. 

Finally, Mar, Bird, Casavecchia, and 
Yeung (2009) studied fundamental indexation 
in Australia in the period from 1995 to 2006 
by means of four fundamental indices and one 
composite index aggregating these four. The 
aggregate index outperformed the index weighted 
by market value by 1.93% p.a., but had a lower 
performance in 1997 and 1998 during the 
Internet bubble. Basu and Forbes (2014) also 
analyzed the Australian stock market for the 
period between April 1985 and March 2010. The 
returns of the fundamental indices were all higher 
in relation to the market value weighted index 
with a similar or lower volatility. The aggregate 
fundamental index, for example, outperformed 
the market value weighted one by 3.5% p.a., with 
lower volatility. 

2.3 Criticism of fundamental indexation 

The main criticisms relate to higher 
transaction costs due to the lower liquidity and 
higher turnover of the portfolio, the subjective 
choices of the fundamentals considered for the 
selection and weighting of assets, and it being 
a disguised form of a value stock strategy or 



365

 Rev. Bras. Gest. Neg. São Paulo v.20 n.3 jul-set. 2018  p.361-377

Fundamental Indexation in Brazil: a competitive strategy?  

an active strategy claiming to be passive (Blitz 
& Swinkels, 2008; Ferri, 2014). Perold (2007) 
criticizes the assertion that indices weighted by 
market value will present inferior results relative to 
those of fundamental indices without the investor 
knowing the fair price of stocks. According to 
the author, the NMH reports that the investor 
is not sure about the fair price and only knows 
the market value; however, the proponents of 
fundamental indexation implicitly consider that 
the investor knows the fair value of the assets 
and, therefore, conclude that indices weighted 
by the market value lead to lower performance. 
Perold (2007) and Graham (2012) say that, 
disregarding the knowledge of fair value and if 
the error is random, there is no way to know 
whether a stock is overvalued or not. Portfolios 
weighted by market value, therefore, would 
not necessarily be inferior to those weighted by 
means of fundamental indices. According to 
Kaplan (2008), the advocates of fundamental 
indexation affirm that the weights of assets based 
on fundamentals are not biased estimators of the 
weights, considering the fair value of each asset, 
and that the errors are statistically independent 
of the market value. However, according to 
the author, this argument is inconsistent since 
the sources of errors and uncertainties are also 
determinants of the market value. Finally, Blitz 
and Swinkels (2008) argue that quantitative 
strategies to optimize the return-to-risk ratio can 
outperform fundamental indices. 

3 Sample and Methodology 

3.1 Stock and stock fund samples 

The sample for this article is made up of 
the companies present in the IBrX 100 in June of 
each year and the analysis period was from June 
2003 to May 2015 (12 years or 144 months). 
The IBrX 100 was the index selected because 
it is weighted by the market value of the free 
floating shares (BM&FBovespa, 2015a). This 
type of index is the main object of criticism of 
Arnott et al. (2005), in addition to containing 

more shares than the Ibovespa. Furthermore, it 
should be noted that the Ibovespa was weighted 
according to the market liquidity of the stocks up 
to December 2013, when limits were introduced 
to prevent certain companies from being included 
or having a weight greater than 20 percent of 
the index or twice the weight that they would 
have with the former weighting criterion. At this 
point the weighting began to be calculated by 
the free floating shares’ market value, subject to 
these limits, which do not exist in the IBrX 100 
(BM&FBovespa, 2015b). Thus, the Ibovespa does 
not fully correspond to market value indexation. 
Despite these differences, the correlation between 
the monthly returns of the Ibovespa and IBrX 
100 was 97 percent in the sample period. Finally, 
it is worth noting that the prices collected for 
the stocks were those adjusted to cash and stock 
dividends, rights offers, etc. in the Economatica 
database. 

The year 2003 was chosen as the beginning 
of the sample because it represents the beginning 
of a period of significant increases in trading 
volume in the stock exchange, which may imply 
less distortion in stock prices due to liquidity 
problems. According to Mendonça, Galvão, and 
Loures (2011), there was an increase of 1,253% 
in the trading volume of the Ibovespa in the 
first seven years of President Lula’s government. 
The year 2003 also marked the beginning of a 
downward trajectory of country risk, resulting in 
a greater inflow of foreign capital and an increase 
in the number of contracts traded on the futures 
market, suggesting more market development. 

In addition to the comparison with the 
IBrX 100, the paper compares portfolios built 
according to the fundamental indicators, the 
fundamental indices, with actively managed 
Brazilian stock funds. On August 19, 2015, 
the following criteria were adopted to select the 
stock funds in the Quantum/Axis system based 
on the ANBIMA criteria: (i) classification as 
“IBOVESPA Active Shares” and “IBrX 100 Active 
Shares”; (ii) available to investors in general, i.e., 
not exclusive funds or intended only for qualified 
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investors; (iii) stock fund inception prior to June 
2003; and (iv) in operation until May 2015. These 
filters selected 42 stock funds, the list of which has 
been omitted due to limited space, but is available 
from the authors. 

3.2 Calculation of the fundamental 
indices 

The methodology of this article derives 
from Arnott et al. (2005) and Basu and Forbes 
(2014). Fundamental portfolios or indices were 
calculated based on fundamental indicators 
employed by these authors: net revenue, 
shareholders’ equity, dividends, operating 
cash flow, and net cash flow. The number of 
employees and net payout (dividends added to 
stock repurchases and subtracted from the cash 
received from issues) used by Arnott et al. (2005) 
were not considered because of insufficient data. 
All fundamental indicator amounts were obtained 
from the Bloomberg system for December 31 of 
each year and were measured in Brazilian reais. 
The Appendix presents the definition of each one 
of them as well as their code in the Bloomberg 
database for the purposes of replicating the 
procedure. 

The fundamental indices with the stocks 
in the IBrX 100 were formed at the end of June 
of each year of the sample. This month was 
chosen because at this time of the year companies 
have already disclosed their financial statements 
for the previous year required for obtaining 
the fundamental indicators and weighting. If 
a company had more than one kind of stock 
(common and preferred), only the most liquid 
one was included in the fundamental index. 

The weight of the stocks in each 
fundamental index was determined using the 
same method as in Arnott et al. (2005), depicted 
in Equation 1, where wk,i is the weight of each 
stock i in the fundamental index calculated 
for the fundamental indicator k, and Fk,i is the 
value of the fundamental indicator k for stock 
i. N is the total number of stocks included in 
the fundamental index. This calculation was 
carried out for each year, but the time subscript 

was omitted in Equation 1. A value of zero was 
assigned to the negative fundamental indicators. 
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                                  (1)

An alternative weighting aims to verify 
the effect of extreme and negative values of the 
fundamental indicators on the weights calculated 
with Equation 1. The stocks were sorted in 
ascending order according to each fundamental 
indicator, assigning the rank of 1 to the smallest 
fundamental indicator. In this case, the negative 
amounts of the fundamental indicators were kept 
instead of being equaled to zero. The stock with 
the lowest revenue was assigned the value 1, for 
example. The weight of each stock was calculated 
as its rank number divided by the sum of the ranks 
of all shares from 1 up to the highest, as depicted 
in Equation 2, where owk,i is the ordinal weight of 
each stock, and Ok,i is the rank or ordinal of stock 
i according to fundamental indicator k.  
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The rebalancing took place once a year 
and was done in the month of June of each year 
using the amounts of the fundamental indicators 
at the end of the previous year. A new portfolio 
(fundamental index) was formed considering the 
shares included in the IBrX 100 for that month. 
Thus, shares that left the IBrX 100 were not 
included while those that became a part of the 
IBrX 100 were. 

3.3 Calculation of returns and models 

The monthly returns of the fundamental 
indices were estimated based on the monthly 
returns of each stock included in the portfolio and 
the weight assigned to it either by Equation 1 or by 
Equation 2. The initial value of each fundamental 
index was set at 100 points. The initial value of 
each stock i in the fundamental index k is equal 
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to wk,i × 100. Next, the theoretical quantity Qk,i 
= (wk,i × 100)/Pi,1 was determined, which is the 
division of the initial value (in points) of each 
stock by its closing price on the day prior to 
building the fundamental index. This theoretical 
quantity remains constant during the sample 
year between the beginning of June and the end 
of May of the following year. At the end of each 
month t of the sample year, the closing price of 
each stock i of the fundamental index k (Pk,i,t) on 
this day was multiplied by Qk,i. The sum of these 
products leads to the fundamental index value for 
the end of month t (Vk,t). Equation 3 shows the 
calculation of this amount. The monthly return 
of the fundamental index k is Rk,t = Vk,t/Vk,t-1 - 1. 
At the beginning of June of the following year the 
procedure for calculating the new weights and 
theoretical quantities is repeated, as well as the 
process of calculating the end-of-month amounts 
of the fundamental index. 
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Furthermore, to present the results, the 
annualized geometric average of the returns 
was calculated as in Equation 4, using the 144 
months of the sample period and the annualized 
volatility (standard deviation) according to 
Equation 5, where  is the arithmetic average of the 
144 monthly returns of each index. The Sharpe 
ratio (SR) was calculated according to Equation 
6, where  is the arithmetic average of the 144 
monthly CDI rates. The CDI was chosen because 
it is the standard benchmark for the opportunity 
cost of investors and is often included in the 
monthly performance reports of investment 
funds in the country, in addition to behaving 
in a very similar way to the rate for government 
securities (SELIC). The CDI rate is also subject 
to less government control, bearing in mind that 
there are targets for the SELIC rate depending 
on the economic policy in vogue. Furthermore, 
Sharpe (1994) states that the return of any asset 
or portfolio can be used for calculating the excess 
return in the numerator of the SR. 
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The Jensen’s alpha (1968) indicates if 
the fundamental indexation offers abnormal 
returns, considering the market risk to which the 
portfolio is exposed. It was estimated according 
to the author’s original proposal (Equation 7) 
and also with the three-factor model from Fama 
and French (1993), extended with two additional 
factors proposed by Carhart (1997) and Keene 
and Peterson (2007), respectively, and tested 
in Brazil by Machado and Medeiros (2011) 
(Equation 8). In Equation 7, Rk,t is the return in 
month t of the fundamental index analyzed, CDIt 
is the monthly return of the CDI, and RM,t is the 
monthly return of the IBrX 100. 
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The values of the additional factors of 
Equation 8 were obtained from the Brazilian 
Center of Research in Finance of the Department 
of Economics of the University of São Paulo, 
which calculates them based on selected Brazilian 
stocks and whose website describes in detail the 
methodology for obtaining each factor (www.
nefin.com.br). 

Briefly, the portfolios that represent the 
four additional factors to the CAPM are estimated 
annually. The small-minus-big (SMB) factor 
results from the sorting and division of all selected 
stocks into three groups according to their market 
value at the end of December of the previous year. 
The SMB monthly returns are the differences 
between the monthly returns of the equally 
weighted portfolio of stocks from the small (S) 
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and big (B) market value groups, excluding the 
middle group. Similarly, the eligible stocks are 
sorted and divided into three groups according to 
the ratio between their book and market values 
(book-to-market ratio) from June of the previous 
year in January of each year in order to calculate 
the high-minus-low (HML) factor. The HML 
monthly returns are the differences between the 
monthly returns of the equally weighted portfolio 
of stocks from the high (H) and low (L) book-
to-market groups. The winners-minus-losers 
(WML) factor is estimated in each month t by 
sorting and dividing the sampled stocks into 
three groups according to the return accumulated 

between months t-12 and t-2. The WML monthly 
returns are the differences between the monthly 
returns of the equally weighted portfolio of stocks 
from the group of highest (W) and lowest (L) 
past return. Finally, the illiquid-minus-liquid 
(IML) factor is calculated monthly by sorting 
and dividing the eligible stocks into three groups 
according to the 12-month moving average 
of a measure of illiquidity. The IML monthly 
return is the difference between the return of 
the equally weighted portfolio of the less liquid 
shares (I) and that of the most liquid shares (L). 
More details about the factors can be found on 
the aforementioned website (www.nefin.com.br). 
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Pesquisa em Finanças do Departamento de Economia da Universidade de São Paulo, que os 
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metodologia de obtenção de cada fator com detalhes (www.nefin.com.br).  

Sucintamente, as carteiras que representam os quatro fatores adicionais ao do CAPM 

são estimadas anualmente. O fator small-minus-big (SMB) resulta da ordenação e divisão de 

todas as ações selecionadas em três grupos de acordo com seu valor de mercado ao final de 

dezembro do ano anterior. Os retornos mensais de SMB são as diferenças entre os retornos 

mensais da carteira igualmente ponderada de ações dos grupos de valor de mercado pequeno 

(S) e grande (B). De forma análoga, as ações elegíveis são ordenadas e divididas em três 

grupos de acordo com a razão entre seu valor patrimonial e o valor de mercado (book-to-

market ratio) de junho do ano anterior em janeiro de cada ano para o cálculo do fator high-

minus-low (HML). Os retornos mensais de HML são as diferenças entre os retornos mensais 
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4 Resultados  

 
4.1 Resultados principais  

 
A Tabela 1 apresenta as estatísticas descritivas para os índices fundamentalistas. Seus 

retornos médios geométricos anualizados são maiores do que os do IBrX 100, à exceção do 

índice ponderado pelo valor patrimonial. Contudo, somente o índice fundamentalista 

                       (8)

4 Results 

4.1 Main results 

Table 1 presents the descriptive statistics 
for the fundamental indices. Their annualized 
geometric average returns are higher than those 
of the IBrX 100 except for the index weighted 
by shareholders’ book equity. However, only the 
fundamental index calculated with free cash flow, 
weighted according to the method of Arnott et al. 
(2005) as shown in Equation 1, presents an excess 
return in relation to the IBrX 100, with statistical 
significance at a level of ten percent. The same 

index was also the only one to present a SR in 
relation to the CDI with statistical significance 
at the same level. The annual volatility of the 
fundamental indices does not stand out from 
that calculated for the IBrX-100. The ordinal 
weighting depicted by Equation 2 does not show 
distinct results and suggests that extreme and 
negative values of the fundamental indicators do 
not affect the results obtained with the original 
weighting of Arnott et al. (2005). The Ibovespa 
has a negative, but not significant excess return 
in relation to the IBrX 100. 
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Table 1 
Descriptive Statistics of the Indices 

Index Method

Annual 
Geom. 
Return 

(%) 

Annual 
Vol. (%) SR

Excess
Annual 
Return

(%)

Average 
Monthly
Return 

(%)

Median
Monthly 
 Return

(%)

Minimum
Monthly

Return (%)

Maximum
Monthly 

Return (%)

Div 1 16.95 20.10 0.09 0.66 1.48 1.43 -19.20 15.30

2 18.58 19.60 0.11 2.21 1.59 1.34 -18.74 16.09

FCFlow 1 21.54 21.71 0.14* 5.73* 1.83 2.05 -15.99 15.86

2 18.19 18.65 0.10 1.59 1.55 1.14 -18.51 13.93

OpCF 1 17.81 22.04 0.09 2.03 1.58 1.75 -21.05 15.35

2 17.41 18.88 0.09 0.86 1.49 1.18 -18.30 14.29

OpProfit 1 17.31 22.21 0.09 1.55 1.54 1.65 -22.45 17.97

2 17.39 19.29 0.09 0.92 1.50 1.11 -18.69 15.86

Revenue 1 17.70 22.03 0.09 1.91 1.57 1.72 -22.23 17.39

2 17.78 19.65 0.10 1.40 1.53 1.33 -18.97 15.10

BV 1 13.95 22.61 0.05 -1.79 1.31 1.21 -20.61 17.09

2 15.98 19.63 0.07 -0.44 1.40 1.06 -19.61 14.36

Composite 1 17.62 21.42 0.09 1.67 1.55 1.56 -20.24 15.32

2 17.57 19.22 0.09 1.09 1.51 1.12 -18.80 14.94

IBrX100 – 15.84 21.94 0.07 – 1.43 1.56 -25.11 18.34

Ibovespa – 12.08 22.79 0.03 -3.63 1.17 1.08 -24.80 15.56

Note. The statistics refer to the 144 monthly returns between June 2003 and May 2015. “Index” is one of the fundamental 
indices, the IBrX 100, or the Ibovespa. The fundamental indices were weighted according to the fundamental indicators 
dividends (Div), operating cash flow (OpCF), free cash flow (FCFlow), operating profit (OpProfit), net revenues (Revenue), 
and book value (BV), all measured in the currency of the country and defined in the Appendix. Method 1 corresponds to 
the weighting by Equation 1 (Arnott et al, 2005) and Method 2 corresponds to the weighting by Equation 2 (ordinal). The 
annual geometric return was defined in Equation 4. The annual volatility was defined by Equation 5. The Sharpe Ratio (SR) 
in relation to the CDI was defined by Equation 6. The excess return was calculated as the difference between the annualized 
monthly average return of each index minus the annualized monthly average return from the IBrX 100. Sharpe (1994) 
shows that the SR multiplied by the square root of the number of observations provides a t-statistic for the significance of 
the SR in Equation 6. * denotes 10% significance and ** denotes 5%, measured by a bilateral t-test. 

The composite (or aggregate) fundamental 
indices shown in Table 1 are portfolios formed 
by the equal weighting of the fundamental 
indices calculated according to each one of the 
fundamental indicators individually. There is no 
statistical significance for their excess returns in 
relation to the IBrX 100. It can be concluded 
that the evidence in Table 1 indicates that the 
fundamental indexation proposal by Arnott et al. 
(2005) did not outperform the index weighted by 
the market value of the free floating stocks that 
comprise it during the 12 years of the sample. This 
result also contrasts with those that indicate better 

performance for fundamental indexation in other 
countries (Basu & Forbes, 2014; Mar et al., 2009; 
Estrada, 2008; Hemminki & Puttonen, 2008; 
Hsu & Campollo, 2006), but is consistent with 
those that were not conclusive about this (Ferri, 
2014; Amenc, Goltz, Lodh, & Martellini, 2012; 
Walkshäusl & Lobe, 2010; Blitz & Swinkels, 
2008). 

Table 2 shows the results for the alpha 
estimated according to the CAPM and five-
factor models according to Equations 7 and 8, 
respectively.  
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Table 2 
Analysis of the alpha of the Fundamental Indices 

CAPM 5-Factor Model

Index M α 
(% pa)

β R2 α 
(% pa)

β h s w i R2 F

Div
1 1.18 0.89 0.94 0.34 0.92 0.14** -0.11** 0.04 0.09 0.95 533
2 2.85 0.82 0.86 1.95 0.82 0.11** 0.13 0.07 0.02 0.87 195

FCFlow
1 5.43** 0.91 0.83 3.50 0.93 0.15** -0.02 0.11** 0.02 0.84 156
2 2.62 0.77 0.82 1.60 0.74 0.12** 0.22** 0.09* -0.02 0.86 172

OpCF
1 1.89 0.97 0.93 1.08 0.99 0.15** -0.04 0.04 0.06 0.94 473
2 1.89 0.79 0.84 1.10 0.77 0.14** 0.18** 0.07 0.00 0.87 191

OpProfit
1 1.37 0.99 0.96 0.57 1.01 0.13** -0.02 0.05* 0.06 0.97 893
2 1.81 0.81 0.86 0.96 0.79 0.12** 0.18** 0.07 -0.03 0.88 210

Revenue
1 1.76 0.98 0.95 1.06 0.98 0.16** 0.03 0.03 0.00 0.96 671
2 2.16 0.82 0.85 1.41 0.80 0.17** 0.21** 0.06 -0.05 0.88 211

BV
1 -1.37 0.97 0.89 -1.28 0.98 0.27** -0.01 -0.03 0.03 0.91 301
2 0.55 0.83 0.86 0.17 0.80 0.18** 0.18** 0.03 -0.04 0.89 232

Composite
1 1.70 0.95 0.95 0.87 0.97 0.17** -0.03 0.04 0.04 0.96 678
2 1.98 0.81 0.85 1.20 0.79 0.14** 0.18** 0.07 -0.02 0.88 211

Note. The models were estimated with the 144 monthly returns between June 2003 and May 2015. “Index” is one of the 
fundamental indices that were weighted according to the fundamental indicators dividends (Div), operating cash flow 
(OpCF), free cash flow (FCFlow), operating profit (OpProfit), net revenues (Revenue), and book value (BV), all measured 
in the currency of the country and defined in the Appendix. “M” is the method of weighting, whose value of 1 corresponds 
to Equation 1 (Arnott et al, 2005) and 2 corresponds to Equation 2 (ordinal). The CAPM model was estimated according 
to Equation 7 and the five-factor model as in Equation 8. The alphas were annualized for presentation purposes in the 
form (1+ α)12-1. The two models were estimated with robust errors to correct the heteroskedasticity and autocorrelation 
in the residuals according to the Newey-West method. 
* denotes 10% significance and ** denotes 5%, measured by a bilateral t-test. All betas, in both models, are significant at 
the level of five percent and all F statistics are significant at the one percent level, thus the asterisks were omitted to save 
space. No alpha for the five-factor model is significant at the level of 10 percent or less. 

Only the fundamental index weighted 
according to free cash flow in the original form 
presented statistical significance at the level of 
five percent for the alpha estimated according to 
the CAPM. However, this significance disappears 
with the five-factor model. This result suggests 
that any merit for fundamental indexation in 
Brazil is probably due to the effect of value stocks 
captured by the coefficient of the HML risk factor 
in Equation 8, which is notably positive and 
statistically significant for all fundamental indices. 
In addition, there seems to be a size effect, but to a 
lesser degree. This evidence is consistent with the 
criticism of Ferri (2014) and Walkshäusl and Lobe 
(2010). The results reported, as has already been 

pointed out, do not support the evidence in favor 
of fundamental indexation presented by other 
authors in other countries, but are consistent with 
the lack of favorable evidence about fundamental 
indices in Brazil presented in Walkshäusl and 
Lobe (2010). 

4.2 Comparison with the stock funds 

 Table 3 presents a summary of the 
comparative analysis of the fundamental index, 
built according to free cash flow in the original 
form, with the 42 selected stock funds. This 
comparison is carried out because this fundamental 
index was the only one to present statistically 
significant performance in the previous tests. 
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The stock funds showed an annualized volatility 
similar to the fundamental index, but always at a 
higher level. Santiago and Leal (2015) affirm that 
stock funds usually have a lower volatility than 
equally weighted portfolios, but this was not the 
case in relation to fundamental indexation. On 
the other hand, the fundamental index based on 
free cash flow with the weighting suggested by 
Arnott et al. (2005) showed an annualized return 
greater than the best stock fund in the sample. 

The groups of stock funds listed in Table 3 do 
not present positive and statistically significant 
excess returns and alphas. It is worth highlighting 
that the stock funds selected are surviving funds 
because they would have to be in operation 
throughout the entire sample period. It would not 
be surprising if surviving stock funds presented 
outstanding performance, but this was not the 
case for the majority of the stock funds selected, 
which are open to investors in general. 

Table 3  
Fundamental Index and Stock Funds 

Fundamental Index or 
stock funds or IBrX 100

Annual
Return
(% p.a.)

Annual
Volatility (%) SR Excess Return

(% p.a.)
Alpha

(% p.a.) Beta R2

FCFlow 21.54 21.71 0.14* 5.73* 5.43** 0.91 0.83

Best stock fund 19.66 23.82 0.11 4.44 3.76 1.01 0.86

5 Best stock funds 18.55 22.31 0.10 2.86 2.51 0.99 0.95

10 Best stock funds 17.42 22.26 0.09 1.69 1.51 0.99 0.95

15 Best stock funds 16.29 22.16 0.08 0.51 0.51 0.99 0.96

20 Best stock funds 15.49 21.98 0.07 -0.36 -0.19 0.98 0.95

25 Best stock funds 14.68 21.94 0.06 -1.20 -0.91 0.98 0.96

30 Best stock funds 13.71 21.95 0.05 -2.18 -1.76 0.98 0.96

35 Best stock funds 12.86 21.91 0.04 -3.06** -2.50** 0.98 0.96

All stock funds 11.76 21.94 0.02 -4.16** -3.45** 0.98 0.96

IBrX 100 15.84 21.94 0.07 - - - -

Note. The analysis refers to the 144 months between June 2003 and May 2015. The annual return is the geometric mean of 
the annualized monthly returns according to Equation 4. The annual volatility is the annualized monthly standard deviation 
as depicted by Equation 5. The SR, or Sharpe Ratio, was calculated according to Equation 6. Equal weights were used for 
each stock fund in the groups of stock funds. The excess return is the annualized monthly average return of the stock fund 
or fundamental index minus the annualized monthly average return of the IBrX 100. The t-test performed was two-tailed 
for the significance of the difference between these two averages. The alpha presented refers to the one estimated by CAPM, 
as depicted in Equation 7. The Jensen’s alpha (1968) is annualized in the form (1+α)12-1 for presentation purposes. The 
best stock funds were classified according to their SR. 
* and ** denote statistical significance at the level of ten and five percent, respectively. All betas are significant and, therefore, 
this notation has been omitted for them. 

The results in Table 3 indicate that the 
fundamental index weighted by free cash flow in 
the original form of Arnott et al. (2005) presented 
the best performance, even when compared 
to the best surviving stock fund in the period 
analyzed. This is portrayed by means of the 
higher return, lower volatility, higher alpha, and 
lower correlation with the IBrX 100. Of course, 
this result should be interpreted considering the 

appropriate limitations arising from the sample. It 
can also be noted that the results for the alphas of 
the stock funds are consistent with those presented 
by other Brazilian authors that highlight that less 
than five percent of the stock funds have positive 
and statistically significant alphas (Castro & 
Minardi, 2009; Laes & Silva, 2014). 

Table 4 ascertains whether there is different 
behavior between times of stock market highs 
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and stock market lows. The decision was made 
to present the results for the composite indices 
because they represent an equally weighted 
portfolio of all fundamental indices analyzed 
here. The table shows the proportion of times 
that each composite fundamental index or stock 
fund outperformed the IBrX 100 in each range 
of performance for this index in the sample 
period. This proportion increases in the lower 
IBrX 100 performance bands, and is high in 
negative performance ranges. This effect is even 
more noticeable with the fundamental indices 
weighted in the ordinal form (Equation 2). These 

results are in line with those found by Basu and 
Forbes (2014) and indicate that fundamental 
indexation can offer better performance in low 
market periods. This defensive characteristic of 
fundamental indexation supports, once again, the 
conjecture that it is nothing more than a value 
stocks strategy that would be better in times of 
lower growth in the stock market (Ferri, 2014). 
The results for the actively managed stock funds 
were not so clear, possibly because they pursue 
varied investment strategies and some of them 
have characteristics closer to growth strategies and 
others closer to value stocks. 

Table 4  
Monthly comparison of fundamental indices and stock funds with the IBrX 100 

Return Range of 
IBrX 100

No. months of IBrX 
100 in the return 

range

Composite 
 Fund. Index

(1)

Composite  
Fund. Index

(2)

Best Stock 
Fund All Stock Funds

> 10% 10 20% 20% 50% 40%

5 to 10% 32 47% 25% 53% 44%

 0 to 5% 45 56% 44% 58% 29%

-5% to 0% 38 66% 76% 63% 47%

-10% to -5% 15 53% 67% 60% 33%

< -10% 4 50% 100% 75% 75%

Note. The percentages indicate the proportion of months in each range of returns that a composite fundamental index 
or stock fund outperformed the IBrX 100. “Composite Fund. Index (1)” is the composite fundamental index weighted 
according to the method of Arnott et al. (2005), as shown in Equation 1. “Composite Fund. Index (2)” is the composite 
fundamental index weighted according to the ordinal method, as shown in Equation 2. The sample of stock funds consists 
of 42 funds surviving during the entire sample period and intended for investors in general.  

4.3 Additional tests

The tests performed in Tables 1 and 2 were 
repeated for fundamental indices weighted based 
on the average of the last two and three years for 
each fundamental indicator. The evidence was 
similar, and the results are not reported, but are 
available from the authors. Arnott et al. (2005) 
suggested the use of averages of the fundamental 
indicators as an alternative. 

Transaction costs can also affect some 
results and therefore were an object of analysis in 
this study. Santiago and Leal (2015) estimated the 
transaction costs for 1/N portfolios rebalanced 
once a year at around 400 basis points per year, 

equivalent to 33 basis points per month. These 
costs include the income tax rate of 15 percent, 
brokerage, services tax, charges, and custody fee. 
In this analysis, therefore, the gross monthly 
return of the fundamental indices was reduced 
by the total transaction cost, estimated at 33 basis 
points per month. 

The IBrX 100 is an index and, of course, 
there is no transaction costs embedded in its 
calculation. For the purposes of comparison 
with the net returns of the fundamental indices 
estimated in the form described above, an 
investment in the IBrX 100 was subjected to a 
management fee of 0.5 percent a year and to the 
rate of 15 percent for income tax, which would 
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reflect an IBrX 100 indexed stock fund. This leads 
to a monthly average transaction cost of 26 basis 
points (15 percent times the monthly average 
return of the IBrX 100 in the period analyzed 
of 1.43 percent plus the management fee of 
0.5/12 percent per month). In the case of stock 
funds, only the 15 percent rate of income tax was 
deducted from monthly returns because they are 
already net of management fees. Mathematically, 
the monthly net return of a fundamental index 
or the IBrX 100 was calculated as being equal 
to the monthly gross return minus 0.33 or 0.26 
percentage points, respectively. As for the stock 
funds, their monthly gross return was multiplied 
by one minus the 15 percent rate of income tax. 

The mean tests of Table 1 and the estimates 
of the CAPM alphas from Table 2 were repeated 
for the net returns. Any statistical significance 
before transaction costs disappeared for both 
the differences of means and for the alphas. 
Although the performance of the fundamental 
indices continues to be better than that of the 
stock funds, the difference between net monthly 
average returns of the fundamental index based 
on free cash flow and that of the best stock fund 
is not significant. In general, the little significance 
observed in some tests does not persist when 
transaction costs are considered. Therefore, there 
was no need to apply the five-factor model to the 
net returns. Just to illustrate, the annual geometric 
average return of the fundamental index weighted 
by net cash flow in the original form was 21.54% 
before transaction costs and 17.54% after them. 
The same measurement for the best stock fund 
went from 19.66% to 16.71%. These results are 
not reported in this article, but are available from 
the authors. 

5 Conclusions 

This article analyzed portfolios composed 
according to fundamental indexation in Brazil 
between June 2003 and May 2015 for companies 
present in the theoretical portfolio of the IBrX 
100. These portfolios, or fundamental indices, 
are weighted by weights calculated on the basis 

of selected fundamental indicators. Arnott et 
al. (2005) proposed the fundamental indicators 
used to build them and these include revenue, 
operating profit, dividends, book value, operating 
cash flow, and free cash flow, all measured in 
Brazilian currency. The weight of each stock in a 
fundamental index is the value of its fundamental 
indicator divided by the sum of the same 
indicator in all the companies that make up the 
fundamental index. An ordinal weighting was also 
employed to assess the impact of extreme values 
from the fundamental indicators on the weights. 

The performance of the fundamental 
indices was compared to that of the IBrX 100 and 
a sample of 42 stock funds surviving during the 
entire sample period and intended for investors 
in general. The results suggest that there is no 
outperformance of fundamental indices in 
relation to the IBrX 100 and to stock funds. 
Only the fundamental index built according to 
free cash flow showed statistical significance for 
the Jensen’s alpha and the average return, but this 
disappears when transaction costs are included or 
when estimating the alpha with a version of the 
Fama and French (1993) model extended to five 
risk factors. It was not possible to observe any 
significant result for the ordinal weighting. Finally, 
it should be noted that the fundamental indices 
achieved better performance than the IBrX 100 
more frequently in times of a bear stock market. 
This defensive behavior and the HML factor 
coefficient of the five-factor model is consistent 
with that of value stocks and lends support to the 
affirmation of Ferri (2014) that these indices end 
up behaving according to the factors of Fama and 
French (1993), being priced by this model and, 
therefore, not generating abnormal returns when 
adjusted to their risk factors. The lack of results 
clearly favoring fundamental indexation in Brazil 
is consistent with the fact that there are no funds 
that employ it in the country. It is clear that the 
results reported were obtained during a relatively 
short period of time and may even be contingent 
on the period analyzed. 
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As suggestions for future studies, more 
stocks could be included in the sample in 
addition to the components of the IBrX 100, 
and the number of stocks in each fundamental 
index could be limited to make implementation 
easier for a less sophisticated investor. Another 
suggestion would be to consider samples segregated 
according to the four different trading segments 
of the BM&FBovespa, which differ according 
to corporate governance and transparency 
requirements, or ones that are present in the 
Corporate Sustainability Index (ISE), in order 
to verify whether this differentiation according 
to the greater commitment to best corporate 
governance, social responsibility, and corporate 
sustainability practices is a relevant factor for 
building fundamental indices in the country. 
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APPENDIX

Definition of fundamental indicators (with respective Bloomberg codes)

Variable Definition (Bloomberg Code) 

Div Dividends. Includes dividends and interest on capital actually paid in cash, including common shares of the parent 
company and preferred shares of all consolidated companies (CF_DVD_PAID). 

OpProfit Operational profit. Net sales plus other operating profit minus cost of goods sold minus other operating losses (IS_
OPER_INC). 

FCFlow Free cash flow. Cash flow from operating activities minus total capital expenditure. Capital expenditure is the amount 
that the company spent on the purchase of tangible fixed assets (CF_FREE_CASH_FLOW) 

OpCF Operating cash flow. The total value of the cash flow generated by the operations of a company calculated as net profit 
plus depreciation and amortization plus other adjustments not related to cash flow plus changes in working capital 
(CF_CASH_FROM_OPER). 

Revenue Net revenue. Total operating income, minus various adjustments on gross sales such as returns, provisions, taxes 
withheld, insurance charges, sales taxes, and value added taxes (SALES_REV_TURN). 

BV Book value of equity. The total of the stock capital plus retained earnings (TOT_COMMON_EQY).

Notes:
¹  This article partially derives from the doctoral dissertation of Raphael Moses Roquete titled «Indexação fundamentalista 

aplicada ao Brasil», Federal University of Rio de Janeiro, The Coppead Graduate School of Business, Rio de Janeiro, 2017. 
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