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ABSTRACT

This research aimed to examine the extent to which the capitalization of internally generated
intangible assets provides a better prediction of stock returns in the Brazilian market.
Accounting for intangible assets as expenses has led to a decline in the relevance of accounting
information, demanding research to test the adaptation of accounting metrics for application in
risk and return models. International studies have been developed to test the effects of
capitalizing these assets, but this verification has not yet been carried out in Brazil. The
capitalization of internally generated intangible assets provided an accounting measure more
closely related to stock returns and also made it possible to select companies with better
fundamentals for value strategy. Thus, the study is relevant because it provides input for
discussions on the treatment given to internally generated intangible assets. The research
contributes to academia and market participants by providing an alternative measure of book
value that constitutes an improvement in the informational content generated by accounting.
The findings suggest that the capitalization of internally generated intangible assets improves
the predictive power and informational content of accounting. The sample consisted of
Brazilian companies listed on the B3 S.A. — Brasil Bolsa Balcéo, from 2011 to 2022. Intangible
assets reported as expenses were estimated and capitalized. The adjusted book-to-market (B/M)
ratio was used in cross-sectional return regressions and in the reconstruction of the value factor
in the five-factor model. The B/M adjusted for the capitalization of internally generated
intangible assets showed a greater correlation with stock returns than the original indicator. The
selection of value and growth stocks, using the adjusted B/M ratio, provided portfolios with
higher returns in the high minus low (HML) strategy and a better measure for the five-factor

This is a preprint of an accepted manuscript. This version has been peer-reviewed, accepted for
publication. It is currently undergoing final editing, and will be available under the DOI
https://doi.org/10.1590/1808-057x20252221.en

This article is derived from a doctoral thesis defended by author Julio Henrique Machado, under
the supervision of the author Fernando Caio Galdi, in 2024.

Study presented at the 24th USP International Conference on Accounting, Sdo Paulo, SP,
Brazil, July 2024.


https://orcid.org/0000-0003-4034-4134

SciELO Preprints - This document is a preprint and its current status is available at: https://doi.org/10.1590/SciELOPreprints.15361

model. The best results were obtained with a long position in value stocks using the adjusted
HML and a short position in growth stocks using the original HML.
Keywords: intangible assets, book-to-market, Fama and French, value investing, SG&A.
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1. INTRODUCTION

The current highly competitive business environment makes investments in intangible
assets important drivers of corporate value. In 2024, the intangible assets of the world's largest
companies reached $79.4 trillion, while 79% of that value is off the balance sheet (Brand
Finance, 2024). This may be because current regulations dictate that a large portion of internally
generated intangible assets must be treated as expenses [Comité de Pronunciamentos Contébeis
(CPC, 2010)]. This environment, in which market value may be predominantly based on assets
not reported on balance sheets, presents challenges to accounting in terms of correctly signaling
them.

The growing importance of uncapitalized intangible assets has generated criticism of
accounting standards, arguing that they have not adapted to the new reality, according to Barker
et al. (2021), Dichev (2017), and Lev (2019). The authors argue that treating investments in
intangible assets as expenses undermines the perception of future value creation by distorting
the accrual accounting by mixing current sales results with investments intended to generate
future benefits. Disregarding the accrual accounting diminishes the predictive power of profits
and their usefulness as a performance indicator, as it interferes with traditional indicators (return
on assets and return on equity) and indicators of the level of intangibility (Tobin's Q and market-
to-book). They also cite the incompatibility of analyzing companies in the same sector that have
different innovation strategies, which may involve the acquisition of intangible assets (recorded
on the balance sheet) or their creation (recorded in the income statement). Therefore, these
authors advocate for increased information provided by the capitalization of these assets,
improving matching through the amortization of these investments, or through greater
disclosures that provide a better understanding of the impact on future results.

The existence of intangible assets included in expenses has been demonstrated by
Enache and Srivastava (2018), Igbal et al. (2025), and Lev and Srivastava (2022), who found
that they provide future benefits. Given the current importance of these resources, the
aforementioned accounting limitation is one of the factors that explains the decline in the
statistical relationship between accounting information and stock prices (Dugar & Pozharny,
2022; Kanodia et al., 2004). The omission of these assets in the book value of shares generates
a demand to understand the resulting informational loss from this practice and to study
alternatives to mitigate it. These verifications can be made through adaptations of the book
value, given its popularization as a value anchor in the three-factor model for asset pricing by
Fama and French (1992, 1993). In a subsequent study, when proposing the five-factor model,
Fama and French (2015) realized that the value factor is losing predictive power, which was
corroborated by Eisfeldt et al. (2022), Lev and Srivastava (2022), and Park (2019, 2022). These
authors interpret that, as this measure was propagated when tangible assets were more
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significant, the shift to focusing on intangible assets has reduced its potential to represent
intrinsic value, causing mispricing, especially in intangible-intensive firms.

An investment strategy that can be harmed by this limitation is the value strategy. By
maintaining long-term positions in undervalued firms, the investor benefits when the market
perceives the mispricing and corrects prices. However, when considering book value as a
measure close to intrinsic value, its undervaluation can motivate erroneous classification
between value and growth stocks, compromising performance (value trap). Arnott et al. (2021)
criticize that this separation may be influenced by accounting treatment and not by the
fundamentals of the firms. Eisfeldt et al. (2022) and Lev and Srivastava (2022) demonstrated
that value investing returns in the United States of America decreased in line with the rise of
intangible assets. In Brazil, there is evidence in favor of this strategy compared to the Bovespa
Index (Domingues et al., 2022; Palazzo et al., 2018).

This context of the importance of intangible assets and the decline in the predictive
power of accounting information has motivated researches to reconstruct financial measures
with the capitalization of these assets included in selling, general, and administrative
expenditure (SG&A). Peters and Taylor (2017) found a positive relationship between these
assets and Tobin's Q, demonstrating that this index better reflects the value of firms when
intangible resources are included. Eisfeldt and Papanikolaou (2014) found that the
accumulation of expenses improved the prediction of stock returns. Studies such as Eisfeldt et
al. (2022), Igbal et al. (2025), Lev and Srivastava (2022), and Park (2022) have demonstrated
an improvement in the predictive power of book-to-market (B/M) when capitalizing internally
generated intangible assets.

Following international studies, this research addresses an alternative for improving
the informational content provided by accounting, through the capitalization of internally
generated intangible assets. Despite the efficiency of the five-factor model in explaining returns
in Brazil (Maciel et al., 2021; Siqueira et al., 2017), the adaptation of the value factor for
intangible assets has not yet been carried out in the national market, which is why this study
aims to fill this gap. This investigation becomes relevant given the institutional and
informational differences between the Brazilian and American markets, which interferes with
investments in intangible assets and incentives for disclosure. Brown et al. (2013) cite that
capital markets and the legal environment favor these assets and, therefore, they are more
valued in developed markets. Furthermore, international literature demonstrates that the
informational power of profits is reduced in countries where accounting and tax standards are
strongly linked, such as those with a civil law tradition. Watts (2003) states that, in these
locations, tax influences promote excessive conservatism by restricting the recognition of assets
in balance sheets. This is consistent with the Brazilian market, where conservatism has been
observed even after adopting International Financial Reporting Standards (IFRS) and fiscal
neutrality (Vale & Nakao, 2017). In this market, tax aspects may influence managers' judgment
in accounting for intangible assets as immediate expenses, confusing investors' view that there
are value-creating elements in the future included in the expenses.

These considerations prevent the conclusions obtained in the US from being applied
in Brazil without due verification, given the differences between the two markets, thus
configuring the need for this research. Therefore, this study also contributes to the advancement
of international literature by providing an understanding of the pricing of intangible assets in
an emerging market, useful evidence given the interconnection between global markets.

In this context, the objective of the research was to examine to what extent the
capitalization of internally generated intangible assets provides a better prediction of stock
returns. To this end, the book value was adjusted by the capitalization of these assets and
subsequently tested to see if it improves the predictive power of the B/M and the value factor.
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Previous studies have provided empirical support to conjecture that the impact of this change
in the equity value of the stock provides a value measure with greater informational content.

The academic contributions lie in supporting discussions about the status quo of the
accounting treatment of internally generated intangible assets and their reflections on the
informational power of accounting. Despite considerable debate surrounding these assets, the
literature lacks specific measures for their identification, as firms disclose these items in a
clustered manner with other expenses. Given this difficulty, the present study engages with
contemporary research challenges by estimating them econometrically, as proposed by Enache
and Srivastava (2018), contributing to advancing the scientific debate and motivating future
research. The evidence obtained supports the arguments of Dichev (2017) and Lev (2019) in
favor of disclosing financial reports based on the income approach, as it better aligns with the
dynamics of value creation, where the results have greater predictive power the closer the
accrual accounting regime is to the amortization of investments.

The practical contributions are aimed at investors, analysts, and regulatory bodies,
since, given the omission of these assets from balance sheets, there is a growing demand for
more relevant accounting information (Igbal et al., 2025). Investors can make better decisions
by understanding the impact of these assets on their investments and protect themselves from
value traps, avoiding choosing stocks with low B/M ratios, whose net asset values do not reflect
capital with greater strategic essentiality (Eisfeldt et al., 2022). Finally, it presents contributions
that help other participants understand the dynamics of the market with a strong participation
of intangible information (Aradjo et al., 2019). This is useful both for analysts, in better
substantiating their investment recommendations, and for regulatory bodies, in evaluating
increases in disclosures that better align with current informational demands.

2. THEORETICAL FRAMEWORK AND FORMULATION OF HYPOTHESES

Researchers have used the multifactorial models of Fama and French (1992, 1993,
2015) in studies on asset pricing. The authors consider five risk factors with high explanatory
power for stock returns: market premium, size, value, profitability, and investment, while the
last two were later additions. The authors demonstrated that the B/M ratio, used as a proxy for
value, is one of the strongest and most persistent predictors of returns. Its high explanatory
power is due to the consideration of past information, contained in the disclosed fundamentals,
and present information, reflected in investor expectations. This indicator is also used to classify
value stocks (for higher B/M) and growth stocks (for lower B/M) (Fama & French, 1992).
Through this separation, they were precursors of the high minus low (HML) strategy, which
consists of buying low-value stocks and selling high-value stocks, capturing assets with
undervalued or overvalued prices relative to fundamentals. The success of the strategy is based
on the difference between the returns of the two portfolios.

Fama and French (2015) confirmed the superiority of the five-factor model over the
three-factor model, as its variables explain a significant portion of the returns of the investment
portfolios. They proposed the five-factor model as follows:

Rit - th =a; + bLMKTt + SiSMBt + thMLt + T'iRMWt + CiCMAt + &t (1)

The equation contains the risk pricing factors for stocks: market (MKT), size (SMB),
value (HML), profitability (RMW), and investment (CMA), which were explained in topic 3.3.
The usefulness of this model, in value strategies, is defended by Domingues et al. (2022), given
its ability to explain returns independently of the value investing approach, as these approaches
also explore risk factors. Furthermore, in the Brazilian market, the five-factor model showed
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superior performance to the three-factor model, according to Maciel et al. (2021) and Siqueira
etal. (2017).

Given the high use of B/M, researchers and professionals have discussed the absence
of intangible assets in this indicator. Park (2019) demonstrated that the lack of these assets
contributes to the decrease in its predictive power. As a large part of these resources is treated
as an expense, they do not make up the equity value of the stock, making it necessary to
understand the effects of this signaling. Although only acquired intangible assets are
capitalized, a vast body of literature argues that internally generated assets impact long-term
value creation. For example, Dal Vesco and Damke (2024) demonstrated that the creation of
competitive advantage can be facilitated by human capital and cooperative networks. Given the
difficulty in identifying them, researchers have used metrics to estimate them through
regressions between revenues and expenses that identify portions of current spending that have
a greater relationship with future results. This portion estimated from expenses is used as a
proxy for intangible assets, which is related to future value creation (Enache & Srivastava,
2018; Lev & Srivastava, 2022; Machado & Galdi, 2023; Igbal et al., 2025). Market consensus
on this reality is also cited, as analysts incorporate intangible portions included in expenses in
their forecasts (Banker et al., 2019).

Another research line investigated whether the informational power of losses is
affected by the accounting practice of treating intangible assets as expenses. Gu et al. (2023)
and Srivastava (2023) demonstrated that when the loss is due to this practice, the informational
effect is different compared to the loss that actually occurs due to better performance. By
adjusting losses for investments in intangible assets, we obtained more informative results.

Given the importance of these assets, international studies have found improved
performance in the five-factor model when adding intangible assets treated as expenses to the
book value. For example, Lev and Srivastava (2022) made significant changes to the
classification of stocks, value, and growth by capitalizing these assets, as they improved the
identification of companies that are overvalued relative to their fundamentals. The effects of
the adjustment were stronger in growth stocks, as they are more related to intangible-intensive
sectors. Igbal et al. (2025) obtained a greater association between future returns and the adjusted
value factor, emphasizing that capitalization provided a better measure, especially in these
sectors. These authors considered intangible assets in two groups: knowledge capital, reflected
in research and development (R&D) activities, and organizational capital, including
administrative expenses. This approach was also used by Enache and Srivastava (2018) and
Machado and Galdi (2023) and is included in the present research, as described in section 3.2.

Eisfeldt et al. (2022) demonstrated that the value factor with intangible assets prices
as well as or better than the traditional method and provided higher returns in the American
market. This improvement in performance occurred mainly in more recent decades, when value
investing returns declined in the US. Amenc et al. (2020) tested alternative solutions to the book
value of shares, with the inclusion of other indicators that relate the share price to financial
fundamentals, such as sales, profits, and cash flows. The results showed that none of these
alternatives outperformed the value factor with the inclusion of intangible assets in the book
value of the share. Authors such as Arnott et al. (2021) and Park (2022) also obtained
improvements in the value factor with the capitalization of intangible assets. They demonstrated
significant differences for both future returns and the HML strategy. Li's (2021) study, applied
to the European and Asian markets, obtained results in line with the previous ones, applied to
the American market.

While studies on this topic are lacking in Brazil, there is evidence of the importance
of intangible assets, as they affect the quality of accounting information (Machado, 2023) and
are relevant to investors (Machado & Galdi, 2023; Pacheco & Rover, 2020). Therefore, the
following research hypotheses were formulated:
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Hla — The B/M, adjusted for the capitalization of internally generated intangible assets, has
greater explanatory power for equity returns than the traditional B/M.

H1lb — The B/M, adjusted for the capitalization of internally generated intangible assets,
provides improved performance of the value factor.

The results are expected to be consistent with those presented in the international
literature. Despite differences in the informational environment and market development, it is
expected that internally generated intangible assets will also impact equity returns and value
strategies in the Brazilian market, given their potential to generate future benefits for national
companies, as noted by Machado and Galdi (2023).

3. METHODOLOGY
3.1 Sample

The study sample consisted of companies listed on B3 S.A. — Brasil Bolsa Balcdo
throughout the entire period of validity of Technical Pronouncement CPC 04 (R1) (CPC, 2010),
a document that guides the accounting treatment of intangible assets, from 2011 to 2022. This
was done to analyze the informational effect of the continuous application of this
pronouncement. Initially, 402 companies were obtained, from which the following were
excluded: financial services, holdings and participations, judicial or extrajudicial recovery,
negative net worth, and firms that did not have listed capital during the analysis period.

Given the small number of listed companies, the information was considered at the
asset level, that is, firms with preferred and common shares were treated as two different assets.
Negative observations for estimates of internally generated intangible assets, namely Maint (Eq.
4) and Invest (Eq. 5), were excluded, as explained in the Organizational Capital Estimation
(InvestmentMainSG&A) topic, an exclusion also carried out by the authors who propose the
model (Enache & Srivastava, 2018). The capitalization of intangible assets caused some
observations with negative net worth to become positive, which were returned to the sample.
Observations with missing information in the database were excluded.

As the assembled portfolios were rebalanced in the months of June, as explained in
topic 3.3, the study included observations from July 2011 to June 2022, totaling 132 months.
Based on these filtering criteria, the sample consisted of 156 companies, 194 assets, and 15,762
observations, as shown in Table 1.

Table 1

Sample selection
Initial sample of companies 402
(-) Financial services (59)
(-) Holdings (35)
(-) Judicial and extrajudicial recovery (19)
(-) Negative Neth Worth (19)
(-) Companies without listed capital during the period (114)
= Total number of companies 156
(+) Companies with preferred shares 38
= Total number of assets 194
= Expected observations (194 assets x 132 months) 25.608
(-) Negative Maint and Invest (9.013)

(-) Missing values (932)
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(+) Change in Net Worth (negative < positive) 99
= Total observations 15.762
Source: Prepared by the authors.

The information from the Economatica® database was used and processed in
STATA® software version 17.0. The methodological sequence proceeded in the following
steps: (a) estimation and capitalization of internally generated intangible assets, altering the
book value of the shares and the value factor (sub-item 3.2); (b) calculation of indicators for
characterizing the shares in the risk factors and forming portfolios in each factor (sub-item 3.3);
and (c) cross-sectional return regression and in the five-factor model (sub-item 3.4).

3.2 Adjustments for Capitalization of Internally Generated Intangible Assets

Internally generated intangible assets were capitalized using the perpetual inventory
method, as described by Eisfeldt et al. (2022), Igbal et al. (2025), Li (2021), and Park (2022).
This method capitalizes investments in R&D (a proxy for knowledge capital) and the intangible
portion of SG&A expenses (a proxy for organizational capital). These investments are
significant in the Brazilian market, according to Machado and Galdi (2023). Capitalizing these
assets requires an estimate of useful life for amortization. Given the difficulty of precise
determination, estimates based on previous studies are used. Li (2021) and Peters and Taylor
(2017) defend this approach, stating that it generates results that do not differ significantly from
more complex procedures.

Since the equity value of the shares changes quarterly, internally generated intangible
assets were estimated considering balance updates on a quarterly basis. To regress the book
value with monthly returns, the values of intangible assets to be capitalized in the quarter were
equally distributed across the months that comprise it, until they are updated in the next quarter
with the next disclosure. The sequence that results in the adjustment of the book value, B/M,
and value factor is presented below.

3.2.1 Knowledge Capital (R&D) Estimation

Companies accumulate knowledge capital through investments in science and
technology. The innovations and advances achieved improve the quality of products and
services, contributing to long-term benefits. Thus, knowledge capital (K) was estimated as
follows, based on Igbal et al. (2025), Li (2021), and Park (2022):

Kit =1 —96;pgp) XKit—1+R&D ;; 2

Using the perpetual inventory method, the knowledge capital (K) of company i, in
period t, is determined by the previous balance of this capital (Kit1), discounted by the
amortization given by J, considering 15%, according to Igbal et al. (2025) and Li (2021), and
subsequently added to the investment in R&D of company i in t. A value of 0 was assigned to
the initial balance of the first observation. Using Eq. 2, the capitalized value at the end of the
period refers to the sum of the unamortized previous balance and current investments.

3.2.2 InvestmentMainSG&A
Intangible investment in organizational capital is difficult to measure because it is not

reported separately. Studies have attempted to overcome this limitation, either by considering
the total SG&A (Banker et al., 2019) or a fraction of general expenses, such as 20% (Ewens et
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al., 2021) and 30% (Eisfeldt & Papanikolaou, 2014; Peters & Taylor, 2017). However, some
criticisms prevent the use of these approaches in the present study. The separation of expenses,
according to Banker et al. (2019), may overestimate investments in intangible assets. And also,
the fractions obtained by Eisfeldt and Papanikolaou (2014), Ewens et al. (2021) and Peters and
Taylor (2017), in the USA, may be different in Brazil due to conjunctural aspects that impact
these investments and the informational environment that influences their recognition in the
result.

Given the diversity of metrics, the model proposed by Enache and Srivastava (2018),
used by Igbal et al. (2025) and Lev and Srivastava (2022) in the USA, and Machado and Galdi
(2023) in Brazil, was employed. This procedure consists of regressions to estimate the portion
of expenses that has the greatest relationship with future revenues. R&D expenses were
deducted from the total SG&A. In the remaining portion, called MainSG&A, the amounts
corresponding to period expenses (MaintenanceMainSG&A) and investments in intangible
assets (InvestmentMainSG&A) are estimated using three equations:

MainSG&A; = a;; + B¢ X Revenues;, + B, ;¢ (3)
X Dummy_Revenue_Decrease;; + B3 X Dummy_Loss;; + &,

MaintenanceMainSG&A; ; = Bl,i,t X Revenues;, 4
InvestmentMainSG&A; ; = MainSG&A; , — MaintenanceMainSG&A, 5)

Equation 3 regresses MainSG&A with current revenues (both scaled by total assets)
and dummy variables to control for sales decline (Dummy_Revenue Decrease) and loss
(Dummy_Loss). The separation between expenses and investments occurs in Egs. 4 and 5,
while, from the perspective of the information user, MaintenanceMainSG&A should be treated
as an expense because it matches current revenues, but InvestmentMainSG&A should be
capitalized because it matches future revenues. As it is an estimate, Enache and Srivastava
(2018) emphasize that it is not possible to accurately identify these assets. Thus, the main
limitation of the model lies in the fact that it does not account for unproductive expenses or
those that relate to both the current and future periods.

Using the perpetual inventory, organizational capital (O) was estimated as follows,
based on Igbal et al. (2025), Li (2021) and Park (2022):

Oit = (1 = 6;s68a) X 0;¢—1 + InvestmentMainSG&A ; (6)

This refers to the portion of general expenses related to the investment in organizational
capital of company i in t (InvestmentMainSG&Ai;), added to the previous balance of this
investment (Oit1) and discounted by the estimated amortization (6) of 20%, following Eisfeldt
et al. (2022), Park (2022) and Peters and Taylor (2017). A value of 0 was assigned to the initial
balance of organizational capital from the first observation. Thus, the organizational capital to
be capitalized refers to the unamortized balance from the previous period added to current
investments.

3.2.3 Value fator adjustment

The total intangible capital to be capitalized refers to the sum of knowledge capital
(K) (Eq. 2) and organizational capital (O) (Eg. 6), as Equation 7:
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Intan_Cap;, = K;y + Oy, (7)
Since Intan_Cap is a proxy for internally generated intangible assets to be capitalized,
it was considered by dividing it by the number of shares. Subsequently, the book value per share

was adjusted for intangible assets (BV'™) by adding the intangible capital to the original book
value (BV):

BVl-f?t = BV + Intan_Cap; , (8)

Finally, the new B/M (iB/M) was calculated using the ratio between the adjusted book
value and the market value of the shares:

iB/M;, = BVif?t/Mi,t ©)
The B/M adjusted for the capitalization of internally generated intangible assets was
used to reconstruct the value factor of the five-factor model, as Equation 1. This new factor was
named iHML, presented below along with the others.

3.3 Five-Factor Model

Table 2 presents the construction of the risk factors included in Equation 1:
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Table 2
Construction of risk factors

10

Panel A — Variables used for portfolio construction

Variable

Formula

Description

Size

VM;; = P X Ni¢

VM:;= market value of company i in period t; P; . = price of stock
i in period t; N; .= number of shares i in circulation in period t.

B/Mi: = book-to-market of company i in period t; PL; = Net

PL;
Book-to-market B/M;, = v Mlt Worth of company i in period t; VM; .= market value of company
bt i in period t.
N _ Lop;; Lucr;= profitability of company i in period t; Lopi: = operational
Profitability Luery, = PL;, profit of company i in t; PLi:= Net Worth of company i in t.
_ (AT — AT 1) Invi; = investment of company i in period t; AT, = total asseet of
Investment Inv;; = S _ . .
' ATy, company i in t; ATi 1) = total asset of company i in period t-1.
Panel B — Risk factors
Variable Formula Description
Value (HML) HML, = Ry, — Rp, Difference between the average returns of portfolios with high (-

H) and low (L) book-to-market in t.

Value adjusted for intangible assets (iHML)

IHML; = RiH,t - RiL,t

Difference between the average returns of portfolios with high
(iH) and low (iL) book-to-market ajusted for intangible assets
(iB/M) in period t.

Difference between the market value weighted average returns of

Market (MKT) MKT;: = Rmercadot — Repit the sample stocks and the monthly return of the Interbank Deposit
Certificate.
Size (SMB) SMB, = Rs; — R, Difference between the average returns of small (S) and big (B)

equity portfolios in t.

Profitability (RMW)

RMWt = RR,I’ - EW,t

Difference between average returns of portfolios of robust (R) and
weak (W) performing stocks in t.

Investment (CMA)

CMAt - RC,t - RA,t

Difference between average returns in portfolios with
conservative (C) and aggressive (A) investments in t.

Source: Adapted from Fama and French (1993, 2015) and Maciel et al. (2021).
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For portfolio construction, based on stock characteristics, we calculated the indicators
in Panel. According to the results for each stock, they were selected or discarded in the
construction of risk factors, as per Panel B. For the value factor, both HML based on the original
B/M and iHML based on the adjusted B/M, the stocks were separated into three groups
according to the percentiles of B/M and iB/M: 30% with lower values (low), 40% with median
values (medium), and 30% with higher values (high). The return factor is calculated by the
difference between the high and low portfolios. The market factor (MKT) was obtained by the
difference between the weighted average monthly returns (weighted by the monthly market
value) of all stocks in the sample in each year and the monthly return of the Interbank Deposit
Certificate. Regarding the other factors, RMW and CMA are separated in the same way as HML,
with observations showing values 30% higher and 30% lower, respectively, for profitability
and investment. For size (SMB), the separation occurred according to the median market value,
resulting in small (S) and big (B). The returns of the factors are obtained by the differences
between the two portfolios formed in each factor.

According to these criteria, portfolios were formed in June of each year, considering
their monthly returns from July of year t to June of t+1. This portfolio rebalancing procedure
provided a total of 120 portfolios. The monthly returns of the portfolios refer to the returns of
the assets weighted by their participation in the portfolio in t.

3.4 Statistical and Econometric Procedures

The variables were winsorized at 1% to eliminate the effects of extreme values. To
analyze whether iB/M is superior to B/M in predicting stock returns, we estimated Fama and
Macbeth (1973) cross-section regressions, given their wide use and acceptance in the literature.
Since returns are considered on a monthly basis, both iB/M and B/M were calculated on the
same basis according to the quarterly changes in book value. The regressions were estimated in
three stages, considering lags of 1, 2, and 3 months in the independent variables. As there was
no relevant difference in the coefficients, the results with a lag of 1 month were presented. The
White procedure was used to ensure that the standard errors are robust to heteroscedasticity.

To analyze the effect of intangible assets in the five-factor model, the value factor
adjusted for the capitalization of these assets was tested to verify whether it contributes to the
predictive power of the model. This was done through regression with the other factors, a
procedure called spanning regression, based on Arnott et al. (2021), Li (2021) and Park (2022).
The results pointed in this direction, with the intercept being positive and significant.

Finally, we estimated regressions using HML and iHML. The z-test was used to verify
if the difference between the coefficients is significant. This procedure, together with the Fama
and Macbeth (1973) regression, provided subsidies that support the research hypotheses. It is
important to highlight that the effect of COVID-19 was controlled using a dummy variable,
given the impact of this period on both stock returns and published figures, based on Bravo et
al. (2023), who demonstrated that, in this crisis, there was a higher incidence of impairment in
intangible assets than in fixed assets.

In addition, we performed tests to seek greater robustness. The Fama and MacBeth
(1973) regression was estimated, and the returns of the HML and iHML strategies were
calculated, considering the inclusion of financial institutions; for companies that have common
and preferred shares, only the most traded share was kept. Regressions were also estimated
using the risk factors published by the Center for Research in Finance of the Faculty of
Economics, Administration, Accounting and Actuarial Science of the University of S&o Paulo
(FEA/USP-Nefin). The results of both tests pointed to the same findings initially obtained.

4 ANALYSIS AND DISCUSSION
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4.1 Descriptive Statistics
Table 3 presents the descriptive statistics of the variabels.
Table 3

Descriptive Statistics
Av SD Coef.Var. Min Max

B/M 1.0279 0.9331  0.9078 0.0684 4.9708
iB/M 14921 1.4620 0.9798 0.1627 8.2874
K 0.0087 0.0262  3.0115 0.0000 0.1508
@) 0.1802 0.1747  0.9695 0.0000 0.8015
Intan_Cap 0.1900 0.1828  0.9621 0.0000 0.8564
VIr Merc 11.2000 3.0050 2.7273  38.0000 2.2800
Lucratividade 0.0518 0.1651  3.1873  -0.9268 0.6048
ret 0.0102 0.1139 11.1667 -0.2875 0.4139
ret-1 0.0113 0.1143 10.1150 -0.2878 0.4256
ret-2-12 0.1305 0.4430 3.3946  -0.6231 1.9539

B/M = book to market; iB/M = B/M adjusted for intangible asset capitalization; Intan_Cap =
intangible capital scaled by total assets; K = knowledge capital scaled by total assets;
Profitability = operating profit divided by shareholders’ equity; O = organizational capital
scaled by total assets; ret = monthly return on shares; ret-1 = return from the previous month;
ret-2-12 = return from the 2nd to the 12th previous month; VIr Merc = market value in millions
of reais (R$).

Source: Prepared by the authors.

It is noted that the capitalization of intangible assets provided a higher average iB/M
compared to B/M. As this indicator is one of the fundamentals for value and growth stocks, this
denotes that there may be a significant change in the classification of these assets. The proposed
adjustment causes iB/M to have a higher standard deviation by including intangible assets that
reflect heterogeneity and particularities of companies and sectors. This high dispersion is also
observed in the other variables related to intangible assets (K, O and Intan_Cap).

The Intan_Cap variable, which represents the intangible capital reported in the
income statement, has an average of R$ 0.19 for every R$ 1.00 of assets. In other words, the
volume of investment in internally generated intangible assets that were treated as expenses
was 19% of total assets. This volume is low compared to the amount close to 50% found by
Enache and Srivastava (2018) in the American market. This reflects characteristics of emerging
markets, where investments in innovation and knowledge are incipient compared to developed
markets. This can be observed in the Global Innovation Index (World Intellectual Property
Organization, 2022), which tracks innovation trends in countries. While the US ranked 2nd in
2022, Brazil was ranked 54th. Intangible capital is predominantly composed of organizational
capital, reaching 18% of total assets, higher than innovation capital, which accounts for less
than 1%. This is because, while all companies practice the first type of investment, a smaller
number invest in innovation and, even in these companies, expenditures on organizational
capital are higher. This reflects low investments in science and technology in Brazil.

On average, the assets in the sample yielded a return of 1.02% per month during the
study period. This value should be analyzed with caution, given the high fluctuation compared
to the other variables. The other returns also showed high dispersion, reflecting market
volatility.
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4.2 Hla Test: Association with Future Returns

To verify the explanatory power of internally generated intangible assets, the Fama
and MacBeth model (1973) was used. Table 4 shows the results considering B/M, iB/M, and
the decomposition of the intangible portion between innovation capital and organizational
capital.

Table 4
Fama and MacBeth (1973) regressions
Model with B/M  Model with iB/M

ret (1) 2) Model with decomposition of Intan_(

coef t coef t coef t-stat
stat sta

logB/M 0.0453***  3.23 0.0289** 2.03

logiB/M 0.0703*** 5.86

logK 0.1882** 1.99

logO 0.0534*** 5.06

logSize 0.0324%%* -5.92 0.0220%** -3.93 -0.0392*** -6.97

profit 0.0266*** 4.24 0.0287*** 4.61 0.0300*** 4.77

ret(t-1) -0.0113 -1.41 -0.0100 -1.24 -0.0133* -1.66

ret(t-12.t-2) 0.0136*** 589 0.0141*** 6.14 0.0124*** 5.35

Intercept 0.2020*** 541 0.1236*** 3.22 0.2382*** 6.26

Observations 15,762 15,762 15,762

R2 Adj 0.0269 0.0339 0.01

Hausman/effect 0.0000/F 0.0000/F 0.0000/F

Prob>F 0.0000 0.0000 0.0000

Wald 0.0000 0.0000 0.0000

z-stat -3.3637*** -

(1)  retie =aic+ Bric X logB /M + Baic X logSize; + Bz X profitys + Baic X
retie1 + Psie X retir_12,0-2 + ¢
(2)  retiyr =i+ Prie X 10giB/ My + Baie X logSize; + B3¢ X profit;, +
Bajic X 1e€tip1+ Bsie XTetir12,-2 + €t
3) reti; = Q¢ + Brie X 0gB /My + Boie X logKi e + B3ie X 10g0; ¢ + Paic X
logSizey ¢ + PBs,ie X profitic + Beit X T€lit—1 + Brie X retip_12,0-2 + Eix
Note: Z-test on the null hypothesis: 1 logiB/M=p 1 logB/M.
B/M = book to market; iB/M = B/M adjusted for intangible asset capitalization; logB/M =
natural logarithm of B/M; logiB/M = natural logarithm of B/M adjusted for intangible asset
capitalization; logK = natural logarithm of knowledge capital; logO = natural logarithm of
organizational capital; logSize = natural logarithm of market value; profit = operating profit
divided by shareholders' equity; ret = monthly return on equity; ret(t-1) = return from the
previous month; ret(t-12, t-2) = return from the 2nd to the 12th previous month.
*** = significant at 1%; ** = significant at 5%; * = significant at 10%.
Source: Prepared by the authors.

It is noted that B/M is positive and significant, corroborating evidence about its
predictive power for stock returns in the Brazilian market (Maciel et al., 2021). As this index is
one of the fundamentals for selecting value stocks, the positive sign denotes that value stocks
performed better than growth stocks in the period studied.
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The iB/M variable returned high significance and a higher coefficient compared to
B/M, as tested by the z-statistic. This demonstrates that the book value adjusted for intangible
assets better explains stock returns than the traditional measure, denoting an improvement in
the predictive power of accounting information. The capitalization of intangible assets brought
relevant informational content to B/M, increasing its association with returns. This result is in
agreement with Li (2021) and Park (2022), who also found improvements from this adjustment
when using Fama and MacBeth (1973) regressions.

In column 3, innovation capital (K) and organizational capital (O) returned statistical
significance of 5% and 1%, respectively, indicating that the latter has a greater contribution to
improving the predictive power of B/M. The lower significance for innovation may reflect that,
despite lower investments in this area, as demonstrated in the descriptive statistics, its disclosure
carries informational content and contributes to predictive power. It is evident that investors
attribute importance to this type of capital as an element that provides competitive advantage
and continuity of operations. This reinforces the need for R&D activities to continue to be
highlighted separately.

In all regressions, the coefficients obtained for the control variables were significant
and returned signals similar to the studies by Li (2021) and Park (2022). The positive signal for
profitability and 12-month lagged return demonstrates that operational performance and
momentum influence stock returns. Conversely, the 1-month lagged return and market value
returned a negative sign, reflecting short-term price reversals, as small caps tend to yield higher
returns than large caps.

To test the robustness of the results, the procedures described in Table 4 were
conducted with the inclusion of financial institutions, and for companies with more than one
type of shares, only the most traded was retained. The results pointed to the same conclusions,
as the significances remained.

In further analysis, the same regressions were estimated by level of intangibility. The
aim is to verify the effects of capitalization through the volume of intangible investment
reported as an expense and the volume already capitalized. Intangibility was used via the
income statement (Intangible_Capital/Total Assets) and via the balance sheet (Intangible
Assets/Total Assets). Two groups were formed in each verification by partitioning the
observations below and above the median of the indicators. The results are shown in Table 5.

Table 5
Fama and MacBeth (1973) regressions by level of intangibility
Panel A — Intangibility by Income Statement

High High

et Low Intan_Cap Low Intan_Cap Intan_Cap Intan_Cap
) (2

3 4)

coef s'; coef s;[é coef s; coef s':;\t
logB/M 0.0399* 1é8 0.0425%* 290

*x
logiB/M 0.0481** 2:'33 0'08,90 444
logSize 0.0282** 3.3 0.0242** 2.7 0.0439** 53 0.0274** 3.0
. 0.0341** 3.8 0.0350** 3.9 0.0199** 2.3 0.0219** 2.6
profit - 0 - 1 - 9 - 5
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ret (t-1) .0.0196* 17 -0.0195* 17 -0.0076 06 -0.0046 0.4
2 1 6 1
**x *x * % *%*
et(e1z 1) 002 362 0.0113 3(.)3 0.0141 4i4 0.0152 4{37
0.1809%* 3.0 0.1515** 2.4 02678** 49 0.1467** 24
Intercept - 1 * 4 * 6 N 5
Observations 7,881 7,881 7,881 7,881
R? Adj 0.007 0.008 0.0113 0.0134
rausma”/effec 0.0000/F 0.0000/F 0.0000/F 0.0000/F
Prob>F 0.0000 0.0000 0.0000 0.0000
Wald 0.0000 0.0000 0.0000 0.0000
Panel B — Intangibility by Balance Sheet
o Low AI/AT Low AI/AT High AI/AT High AIAT
(1) (2) (3) 4)
coef t coef t coef - Coef t
stat stat stat stat
*x
logB/M RO S8 0.0306*
*x **x
logiB/M 0.0892** 4.9 0.0721** 40
* 1 * 7
logSize -0.0204** 21  -00125 13 00413** 58 0.0285** 3.8
8 5 * 2 * 1
. 0.0204** 25 0.0230** 2.8 0.0298** 3.7 0.0314** 309
profit - 4 - 3 - 5 * 5
ret (t-1) 00098 08 -0.0093 08 -0.0165 14 -00139 1.2
5 1 5 3
*x *k **k **k
et(t12 1) 00128 440 0.0125 3%9 0.0131 35.97 0.0147 462
**k **k
Intercept 01071 47 0.0500 028 0.2765 > 0.1763 363
Observations 7,881 7,881 7,881 7,881
R? Adj 0.0091 0.0107 0.0105 0.0123
rausma”’effec 0.0000/F 0.0000/F 0.0000/F 0.0000/F
Prob>F 0.0000 0.0000 0.0000 0.0000
Wald 0.0000 0.0000 0.0000 0.0000
Z-stat -0.9308

(1) 3)retyr = ajr + Pric X logB/M; + P X logSize; + B3 X profit;,

+ Bait XTetir 1+ Bsit XT€tit_12,0—2 + Eit

2Q)) retiy = ajr + Brie X logiB/M; + ;¢ X logSize; + B3 X profit;,

+ Bait XTetir 1+ Bsit XT€tit_12,0—2 + Eit

Note: z-test on the null hypothesis: p_1 logiB/M=p 1 logB/M.
AI/AT = ratio between intangible assets and total assets; logB/M = natural logarithm of book
to market (B/M); logiB/M = natural logarithm of B/M adjusted for the capitalization of
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intangible assets; logSize = natural logarithm of market value; profit = operating profit divided
by shareholders' equity; ret = monthly return on equity; ret(t-1) = return of the previous month;
ret(t-12, t-2) = return from the 2nd to the 12th previous month.

*** = significant at 1%; ** = significant at 5%; * = significant at 10%.

Source: Prepared by the authors.

Panel A demonstrates greater significance for iB/M compared to B/M, both in
companies with low intangibility (columns 1 and 2) and in those with high intangibility
(columns 3 and 4), as measured by intangible investments treated as expenses. Thus, the
improvement in the predictive power of the indicator occurred in both groups. However, the
magnitude of the changes in coefficient and significance allows us to infer about the
informational content of intangible capital added to book value. The increase was more
pronounced in firms with high intangibility, which brought larger volumes of intangible capital
into capitalization. In companies that make smaller investments, the capitalization of smaller
volumes of intangible assets provided a smaller increase in B/M. This constitutes evidence that
the capitalization of these investments is not about including irrelevant information. The
comparison between the iB/M of columns 2 and 4 also points in this direction, considering that
the greater addition of intangible capital provided a greater increase in B/M.

Panel B demonstrates that, according to the level of intangibility via the balance sheet,
there was little increase from B/M to iB/M in firms that have few intangible assets recognized
in the asset section (columns 1 and 2). The difference is not significant, as it is not possible to
disagree with the equality hypothesis of the z-statistic. The smaller increase may be linked to
the volume of investments in intangible assets made by companies, regardless of whether they
are capitalized or treated as expenses. Considering that capitalized assets are more publicly
disclosed than those treated as expenses, the disclosure of a small portion in the asset section
may reflect that the company does not have a policy of making high investments in these
resources. This signal may lead investors to understand that intangible assets accounted for as
expenses are also not relevant in these companies. As income statement items are less publicly
disclosed and there is little clarification on strategic issues, this may contribute to a lack of
understanding on the part of participants.

Columns 3 and 4 of Panel B allow for the analysis of the effects of the proposed
capitalization on firms with larger volumes of intangible assets on their balance sheet. As in
previous regressions, iB/M showed greater significance compared to B/M. However, in this
group, the predictive power of B/M is lower, suggesting that there may be capitalized intangible
assets that are not related to strategic potential. Since there are differences in the characteristics
of identifiable (capitalized) and non-identifiable (treated as expenses) intangible assets, as
strategic essentiality is not reflected in the recognition criteria, these two groups may carry
different informational content. This could lead to intangible assets that have less impact on
revenue generation being capitalized; consequently, assets that poorly reflect strategic
orientation may be more prominently displayed. Studies along these lines include King et al.
(2023), who found that the market differentiates the pricing of intangible assets according to
their strategic potential, reflecting differences in informational content, and Pacheco and Rover
(2020), who demonstrated the vast nature of the items included in the intangible asset subgroup
of the balance sheet. According to these authors, in Brazil, this subgroup is dominated by
goodwill and concessions, with low participation of other strategic assets such as trademarks
and patents. Thus, it can be inferred that intangible assets reported in the income statement may
provide greater predictive power than those whose accounting regulations have required
capitalization. For example, investments related to innovation, employee training, and
advertising, treated as expenses, may have a greater impact on future cash flows than intangible
assets capitalized simply because they are identifiable, such as software. The results advocate
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in favor of capitalizing internally generated intangible assets, given that the adjusted B/M has
more significance in relation to stock returns than the original. This indicates that including
these assets in the equity value per share improves the predictive power of accounting
information. This finding was supported regardless of the level of intangibility, aligning with
H1la.

The evidence presented in Tables 4 and 5 is also in line with the studies by Gu et al.
(2023) and Srivastava (2023), who adjusted firms' losses by excluding intangible investments
reported in expenses. Just as these authors demonstrated that the reported results became more
informative after this adjustment, the evidence obtained here also demonstrates that there was
an increase in informational value in the book value after the capitalization of these assets. In
other words, the results of both studies suggest that treating internally generated intangible
assets as expenses impairs both the signaling of the result and the equity value of the share. This
constitutes an important challenge to be considered by academia and accounting professionals,
as the research results suggest that the current accounting treatment of these assets, essential
for competitive advantage and business continuity, is not correctly signaling investment
policies in these resources and, therefore, has presented less informative content.

4.3 H1b Test: HML/iIHML Strategies and Five-Factor Model
Due to changes in asset classifications and portfolio composition, there may be

significant differences in the returns of the value strategy. For verification, Table 6 presents the
risk, return, and performance results of the HML and iHML strategies.

Tabel 6
Comparison between HML and iHML strategies

Panel A — Risk and return

HML iHML
Value Growth HML Value Growth  iHML
(30%) H (30%) L (30%) iH  (30%) iL
E(R) 0.0230 0.0147 0.0089 0.0246 0.0139  0.0115
6 0.0976 0.0472 0.0911 0.0879 0.0452  0.0777
Sharpe 0.1642 0.1384 0.0225 0.1845 0.1241  0.0484
Panel B — Performance
y = HML y = iHML
) (2)

Coef. t-stat Coef. t-stat
HML 0.6828*** 171.77
iHML 0.9546*** 171.77
Intercept -0.0018*** -4.30 0.0051*** 14.09
R2 Adj 0.6518 0.6518

(1) HMLt :al+bllHMLt+€lt

(2) lHMLt = a; + blHMLt + Eit

*** = significant at 1%; ** = significant at 5%; * = significant at 10%.
Source: Prepared by the authors.

Panel A demonstrates that the return of the iIHML factor was 1.15% per month,
exceeding the return of HML (0.89%) and the overall sample described in Table 2 (1.02%). The
Sharpe ratio was also higher for this strategy, reflecting a better risk-return relationship, in line
with the studies by Arnott et al. (2021), Eisfeldt et al. (2022), and Li (2021). This demonstrates
that considering book value with capitalized intangible assets provides better foundations for
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investor decisions, providing a better assessment of their investments in order to obtain a higher
premium for the risk assumed.

The higher return of the iIHML strategy is due to the superior return of the high
portfolio and the lower return of the low portfolio. The value portfolio, formed by stocks
resulting from the adjustment of the book value, generated a return of 2.46% per month, higher
than the traditional value portfolio. This result is in accordance with Eisfeldt et al. (2022), who
interpret that a value portfolio formed through the capitalization of intangible assets can
perform better than a traditional one, by avoiding positions in firms whose book value of shares
does not reflect their fundamentals. This portfolio also provided a better risk-return ratio,
according to the Sharpe ratio result. This indicator in value stocks was, in both situations, higher
than in growth stocks, constituting a positive aspect in favor of the value strategy.

Regarding growth portfolios, the highest return was obtained by the portfolio formed
by the traditional B/M, with a return of 4.72%, with a better risk-return ratio than the portfolio
formed by the adjusted B/M. The comparison between the two strategies and the portfolios that
compose them demonstrates that better results were obtained with a long position in iHML
value stocks and a short position in HML growth stocks. These results were also obtained by
Eisfeldt et al. (2022) and Li (2021). The choices between high and low portfolios provided
better returns and association with the risk incurred according to the Sharpe ratio.

The return of the value portfolio adjusted for intangible assets denotes that these assets
can also be important for value investing strategies, as the capitalization of these resources made
it possible to select assets with better long-term performance. The highest returns in the
analyzed sample were obtained with a long position in firms with more intangible assets, which
may contain companies with better fundamentals than the long position of the traditional
strategy. These results suggest that intangible assets are important even in companies in
traditional sectors, commonly referred to as old economy sectors, which typically make up
value stock portfolios.

Panel B demonstrates the performance comparison between the two strategies through
regression of the two value factors, as proposed by Eisfeldt et al. (2022). The regression of
HML on iHML (column 1) returned a negative and significant alpha, denoting lower
performance of the first strategy. In contrast, the alpha coefficient of the regression containing
IHML as a dependent variable (column 2) is positive and significant, reflecting the superior
performance of this strategy, a result similar to that found by these authors when studying the
American market. This corroborates the superior performance of the value factor adjusted for
intangible assets demonstrated in Panel A. These results demonstrate that the value strategy,
based on the capitalization of internally generated intangible assets, performed significantly
better. This evidence supports H1b.

Given the better performance of iIHML, the five-factor model was regressed to test
whether this factor has greater pricing potential. The results are presented in Table 7.
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Table 7
Fama and French (2015) five-factor model
Five-factors with HML Five-factors with iHML Spannlgg. regression
Rii — Ry (1) @) y =IHML
3)
Coef. t stat Coef. t stat Coef. t stat
HML 0.0271*** 2.83
iHML 0.0716*** 6.07
MKT 0.8661*** 44,71 0.8460*** 43.67 0.5251*** 42.42
SMB 0.4093*** 25.69 0.3843*** 23.20 0.4093*** 38.27
RMW 0.2980*** 2.47 0.2901*** 2.41 -0.1238 -1.52
CMA 0.0095 0.94 0.0115 1.13 -0.0448*** -6.55
Intercept -0.0021*** -2.53 -0.0025*** -3.05 0.0081*** 14.41
R2 Adj 0.1712 0.1728 0.1834
Hausman/effect 0.0000/F 0.0000/F 0.0000/F
Prob>F 0.0000 0.0000 0.0000
Wald 0.0000 0.0000 0.0000
z-stat -3.1039***

Note: z-test for the null hypothesis: j;HML = B,iHML.

(1) Rit - th = 4 + blHMLt + SiMKTt + hISMBt + I'iRMWt + CiCMAt + Eit
(2) Rit - th = 4 + bllHMLt + SiMKTt + hISMBt + riRMWt + CiCMAt + Eit
(3) iHML;; = o; + b;MKT; + s;SMB, + r;RMW, + ¢;CMA, + ;;

R;.= returno f stock i in period t; Rg,= return of the risk-free asset in period t.
*** = significant at 1%; ** = significant at 5%; * = significant at 10%.
Source: Prepared by the authors.
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The intercept (ai) different from 0 means that the return variations are explained by the
model. The coefficients of the value factor were 0.02 for HML (column 1) and 0.07 for iHML
(column 2), a relevant difference given the significance of the z-test. The higher coefficient for
iIHML demonstrates that the capitalization of intangible assets improved the pricing of this risk
factor. The superior return generated by this strategy (Table 6) was maintained when controlling
for the other risk factors. The adjusted R? showed a small increase, from 17.12% to 17.28%,
demonstrating that the value factor adjusted for intangible assets prices as well as the original,
but generates higher returns and lower volatility, as shown in Table 6.

When regressing iHML with the other factors (spanning regression), a positive and
significant intercept was obtained, indicating that its use contributes to improving the five-
factor model. These results in favor of iHML reinforce H1b, as the use of B/M adjusted for
intangible assets led to the selection of stocks that provided better performance in the value
factor. These results are consistent with studies that served as empirical support for the present
research, such as Amenc et al. (2020), Arnott et al. (2021), Eisfeldt et al. (2022), Igbal et al.
(2025), Lev and Srivastava (2022), Li (2021) and Park (2022).

Since value strategy is based on long-term positions in firms with better fundamentals,
adding intangible assets to the book value of shares provides better support for selecting value
stocks. Because these investments are treated as expenses, generating returns in the long term,
the market may take time to perceive and price their potential for generating benefits, leading
to mispricing of these assets, as per Banker et al. (2019). These authors demonstrated
subsequent positive returns in firms with high levels of intangible assets included in expenses.
If SG&A expenses include expense components that reduce current profits and asset
components that generate value in the future, then profits of companies with high expense levels
tend to be underestimated due to conservative accounting treatment. If investors focus on profits
but fail to understand this effect, firms will be undervalued in the current period and will have
excessive returns when the market corrects prices. Therefore, capitalizing on intangible assets
emphasizes the value investing characteristic based on acquiring undervalued stocks with good
fundamentals, since long-term price corrections can be enhanced by these assets. Because
valuable companies tend to be undervalued and intangible assets are more sensitive to
mispricing, their capitalization improves the value factor by capturing improvements in
fundamentals, thus benefiting long-term investors during price corrections.

Overall, the factors value, market, size, and profitability are those that best explain
the variations in returns in the Brazilian market. The only variable that did not return
significance was CMA, indicating the absence of risk premiums associated with the investment
factor. When comparing the results of the value factors with the other factors, it is noted that
the former returned lower coefficients, which was also observed by Igbal et al. (2025). A
possible explanation lies in the decline in the relevance of accounting information for the
market. However, the inclusion of the value factor modified by the capitalization of intangible
assets caused a decrease in the coefficients of the other factors and a significant increase in the
IHML factor. This constitutes further evidence that the capitalization of intangible assets can
increase the predictive power of accounting information due to its greater association with
returns.

In robustness tests, both the risk, return, and performance analysis, conducted with
the inclusion of financial institutions and the exclusion of less-traded stocks for companies with
two types of assets, and the regression with the risk factors disclosed by Nefin, pointed to the
superiority of iB/M and iHML.

The evidence presented is relevant to the current discussion on the informational
content of internally generated intangible assets. Their relationship with stock returns
demonstrates a need for improvement in the accounting treatment of these resources. The non-
capitalization of investments in strategic assets that add value in the future can confuse users in
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prospects and expectations. Furthermore, even if they are not capitalized, their aggregated
disclosure along with other expenses hinders the understanding of their generation of future
benefits. Although the regulatory requirements for capitalization are not related to strategic
essentiality, improvements in disclosure levels are necessary so that these investments can be
more easily identified and, therefore, there is better signaling about the future potential of firms.

Although the focus of regulation is on the balance approach, the income approach is
more inherent to valuation because it facilitates projections. Profits are more useful for
estimating future performance the greater the matching of the accrual basis, which can be
improved by the capitalization and amortization of internally generated intangible assets. In this
context, the work had the innovation of bringing this discussion to the Brazilian scenario, using
the local market as a source of evidence. Future studies could advance this approach, providing
evidence to support or refute capitalization, as well as alternatives for separately disclosing
these assets in the income statement.

5. FINAL CONSIDERATIONS

The lack of disclosure about internally generated intangible assets can affect the
quality of accounting information. Since the book value of shares is one of the main predictors
of stock returns and is widely used for asset selection, its reporting without the inclusion of
resources essential to the business presents challenges for valuation. To contribute to this area,
this research relied on evidence from previous studies and proposed adjusting the book value
by capitalizing internally generated intangible assets, providing a more accurate B/M to explain
returns.

The econometric development demonstrated that the adjusted B/M has a greater
relationship with stock returns than the original indicator. This improvement occurred mainly
through the capitalization of organizational capital. These results demonstrate that the
capitalization of internally generated intangible assets provides greater predictive power for
accounting information, providing support for Hla. When studying the effects of the proposed
capitalization, according to the level of intangibility, it was observed that, in all cases, there was
an increase in the relationship between adjusted B/M and return on shares. This improvement
was more pronounced when there were larger volumes of intangible investments, both treated
as assets and as expenses. Additionally, it was observed that, in companies that already had
larger volumes of capitalized intangible assets, the original B/M has less explanatory power,
indicating that there may be capitalized intangible assets with low strategic potential. As
regulatory requirements do not distinguish strategic characteristics of assets, it is possible that
less essential assets are being capitalized, while those that most impact future benefits are being
treated as expenses and under less disclosure.

The intangible asset-based value strategy achieved returns that surpassed the
traditional strategy and the sample average, even showing a better risk-return ratio. This was
due to the better performance of the value portfolio formed by stocks with the book value
adjustment. As the traditional book value does not capture intangible assets essential to the
business, the adjustment made it possible to select companies with better fundamentals.

Finally, in the five-factor model, it was observed that the adjusted value factor has
greater potential to price stocks, corroborating international research and aligning with H1b.
This indicates that intangible assets are important value drivers in the Brazilian market, and
their capitalization can increase the relevance of accounting information, bringing greater utility
in predicting returns. If these assets improve the ability to explain returns, then they should be
included in pricing metrics.

The results align with a vast body of literature that criticizes the status quo of
intangible asset accounting and advocates for income-based accounting (Barker et al., 2021;
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Dichev, 2017; Lev, 2019). Since the matching provided by capitalization contributes to earnings
quality, more persistent and predictive earnings are expected. Conversely, reporting intangible
investments as expenses can lead to informational losses, particularly in intangible-intensive
firms. Thus, this research advances the literature on intangible assets, providing a
methodological approach and evidence that can motivate further studies aimed at understanding
the informational content of intangible assets, as well as alternatives for recognition and
disclosure.

In practical terms, the work helps to understand the relationship between intangible
assets and stock returns, constituting an analytical tool for investors focused on value investing,
so that they can estimate these assets and consider their impact on long-term investments. It
also contributes to analysts by assisting them in identifying them for inclusion in their future
prospects and better substantiating their recommendations. In cases of loss or negative equity,
the reported evidence can help to understand these disclosures, separating, in the result, losses
from operating activities from losses caused by accounting practices. Furthermore, it
contributes to accountants and regulatory bodies by providing evidence for discussions on
improvements in disclosures. These contributions are relevant in the knowledge era, in which
the high quality of accounting information should be an objective of accounting professionals
and a requirement of users.

Finally, it is important to consider the limitations of the study. Asset prices can be
influenced by macroeconomic and firm-specific events. Since the failure to consider these
aspects constitutes a limitation of the five-factor model, the occurrence of these events may not
have been captured by the model. Furthermore, the results estimated by the excess sensitivity
model for capturing intangible assets should be considered with caution, as they do not account
for unproductive investments and expenditures that generate current and future revenues.

In future research, it is recommended to test adaptations to the value stock filters. As
the value strategy was developed in the era of tangible assets, the selection criteria can be
updated according to the impacts of intangible assets on the fundamentals of firms. It is also
possible to research the informational effects of loss disclosures motivated by the accounting
treatment of intangible assets or by poor performance.

REFERENCES

Amenc, N., Goltz, F., & Luyten, B. (2020). Intangible capital and the value factor: Has your
value definition just expired? Journal of Portfolio Management, 46(7), 83-99.
https://doi.org/10.3905/jpm.2020.1.161

Araljo, B. A., Jr., Medeiros, O. R., Caldas, O. V., & Silva, C. A. T. (2019). Misvaluation e

viés comportamental no mercado de agGes brasileiro. Revista Contabilidade & Financas,
30(79), 107-122. https://doi.org/10.1590/1808-057x201805770

Arnott, R. D., Harvey, C. R., Kalesnik, V., & Linnainmaa J. T. (2021). Reports of value’s
death may be greatly exaggerated. Financial Analysts Journal, 77(1), 43-67.
https://doi.org/10.2139/ssrn.3488748

Banker, R. D., Huang, R., Natarajan, R., & Zhao, S. (2019). Market valuation of intangible
asset: Evidence on SG&A expenditure. The Accounting Review, 94(6), 61-90.
https://doi.org/10.2308/accr-52468

Barker, R., Lennard, A., Penman, S., & Teixeira, A. (2021). Accounting for intangible assets:
Suggested solutions. Accounting and Business Research, 52(6), 601-630.
https://doi.org/10.1080/00014788.2021.1938963

Brand Finance. (2024). Global Intangible Finance Tracker/GIFT™ — The annual review of
the world’s intangible value. https://brandirectory.com/reports/global-intangible-finance-
tracker-gift/2024


http://dx.doi.org/10.3905/jpm.2020.1.161
https://doi.org/10.1590/1808-057x201805770
https://doi.org/10.2139/ssrn.3488748
https://doi.org/10.2308/accr-52468
https://doi.org/10.1080/00014788.2021.1938963
https://brandirectory.com/reports/global-intangible-finance-tracker-gift/2024
https://brandirectory.com/reports/global-intangible-finance-tracker-gift/2024

SciELO Preprints - This document is a preprint and its current status is available at: https://doi.org/10.1590/SciELOPreprints.15361

23

Bravo, A. S., Santana, V. F., & Sarquis, R. W. (2023). A incidéncia de impairment de ativos
ndo circulantes diante da crise da covid-19. Revista Contabilidade & Financas, 34(93).
https://doi.org/10.1590/1808-057x20231775.pt

Brown, J. R., Martinsson, G., & Petersen, B. C. (2013). Law, stock markets and innovation.
The Journal of Finance, 68(4), 1517-1549. https://doi.org/10.1111/j0fi.12040

Comité de Pronunciamentos Contabeis. (2010). CPC 04 — (R1) Ativo intangivel.
https://www.cpc.org.br/CPC/Documentos-
Emitidos/Pronunciamentos/Pronunciamento?ld=35

Dal Vesco, D. G., & Damke, F. (2024). Tapping the power of cooperation: Unveiling the
impact of intangible capital on competitive advantage. Journal of Intellectual Capital,
25(5/6), 1285-1306. https://doi.org/10.1108/J1C-10-2023-0228

Dichev, 1. (2017). On the conceptual foundations of financial reporting. Accounting and
Business Research, 47, 617-632. https://doi.org/10.1080/00014788.2017.1299620

Domingues, C. H. S., Aronne, A., Pereira, F., & Magalhaes, F. (2022). Piotroski, Graham e
Greenblatt: Abordagem empirica do value investing no mercado acionario brasileiro.
Brazilian Business Review, 19(5), 475-491. https://doi.org/10.15728/bbr.2022.19.5.1.pt

Dugar, A., & Pozharny, J. (2022). Equity investing in the age of intangibles. Financial
Analysts Journal, 77(2), 20-42. https://doi.org/10.2139/ssrn.3770088

Eisfeldt, A. L., & Papanikolaou, D. (2014). The value and ownership of intangible capital.
American Economic Review, 104(5), 189-194. https://doi.org/10.1257/aer.104.5.189

Eisfeldt, A. L., Kim, E. T., & Papanikolaou, D. (2022). Intangible value. Critical Finance
Review, 11(2), 299-332. https://doi.org/10.2139/ssrn.3720983

Enache, L., & Srivastava, A. (2018). Should intangible investments be reported separately of
commingled with operating expenses? New evidence. Management Science, 64(7), 3446-
3468. https://doi.org/10.1287/mnsc.2017.2769

Ewens, M., Peters, R. H., & Wang, S. (2021). Measuring intangible capital with market prices
[Working Paper]. Social Science Research Network. https://ssrn.com/abstract=3287437

Fama, E. F. & MacBeth, J. (1973). Risk, return and equilibrium: Empirical Tests. Journal of
Political Economy, 81(3), 607-636. https://doi.org/10.1086/260061

Fama, E. F., & French, K. R. (1992). The cross-section of expected stock returns. Journal of
Finance, 47(2), 427-465. https://doi.org/10.1111/j.1540-6261.1992.tb04398.x

Fama, E. F., & French, K. R. (1993). Common risk factors in the returns on stocks and bonds.
Journal of Financial Economics, 33(1), 3-56. https://doi.org/10.1016/0304-
405X(93)90023-5

Fama, E. F., & French, K. R. (2015). A five-factor asset pricing model. Journal of Financial
Economics, 116(1), 1-22. https://doi.org/10.1016/j.jfineco.2014.10.010

Gu, F., Lev, B., & Zhu, C. (2023). All losses are not alike: Real versus accounting-driven
reported losses. Review of Accounting Studies, 28, 1141-1189.
https://doi.org/10.1007/s11142-023-09799-0

Igbal, A., Rajgopal, S., Srivastava, A., & Zhao, R. (2025). A better estimate of internally
generated intangible capital. Management Science, 71(1), 731-752.
https://doi.org/10.1287/mnsc.2022.01703

Kanodia, C., Sapra, H., & Venugopalan, R. (2004). Should intangibles be measured: What are
the economic trade-offs? Journal of Accounting Research, 42(1), 89-120.
https://doi.org/10.1111/j.1475-679X.2004.00130.x

King, Z., Linsmeier, T. J., Wangerin, D. D. (2023). Differences in the value relevance of
identifiable intangible assets. Review of Accounting Studies, 29.
https://doi.org/10.1007/s11142-023-09810-8

Lev, B. (2019). Ending the accounting-for-intangibles status quo. European Accounting
Review, 28(4), 713-736. https://doi.org/10.1080/09638180.2018.1521614


https://doi.org/10.1111/jofi.12040
https://www.cpc.org.br/CPC/Documentos-Emitidos/Pronunciamentos/Pronunciamento?Id=35
https://www.cpc.org.br/CPC/Documentos-Emitidos/Pronunciamentos/Pronunciamento?Id=35
https://doi.org/10.1108/JIC-10-2023-0228
https://doi.org/10.1080/00014788.2017.1299620
https://doi.org/10.2139/ssrn.3770088
https://doi.org/10.1287/mnsc.2017.2769
https://ssrn.com/abstract=3287437
https://doi.org/10.1086/260061
https://doi.org/10.1111/j.1540-6261.1992.tb04398.x
https://doi.org/10.1016/0304-405X(93)90023-5
https://doi.org/10.1016/0304-405X(93)90023-5
https://doi.org/10.1016/j.jfineco.2014.10.010
https://doi.org/10.1007/s11142-023-09810-8

SciELO Preprints - This document is a preprint and its current status is available at: https://doi.org/10.1590/SciELOPreprints.15361

24

Lev, B., & Srivastava, A. (2022). Explaining the recent failure of value investing. Critical
Finance Review, 11(2), 333-360. https://doi.org/10.1561/104.00000115

Li, F. (2021). Intangibles: The missing ingredient in book value [Working Paper]. Social

Science Research Network. https://doi.org/10.2139/ssrn.3686595

Machado, J. H. (2023). Ativos intangiveis e conservadorismo no mercado acionario brasileiro.
Journal of Education and Research in Accounting, 17(1), 26-44.
https://doi.org/10.17524/repec.v17i1.3164

Machado, J. H., & Galdi, F. C. (2023). Value relevance de ativos intangiveis gerados

internamente: evidéncias no mercado brasileiro. XVIl Congresso Anpcont, Sdo Paulo,
Brasil.
Maciel, C. F., Amaral, H. F., Correia, L. F., & Cavalcanti, J. M. M. (2021). Performance do
modelo de cinco fatores de Fama e French na precificacdo de anomalias no mercado
brasileiro. Revista Contemporanea de Contabilidade, 18(49), 145-161.
https://doi.org/10.5007/2175-8069.2021.e78962
Pacheco, J., & Rover, S. (2020). Relevancia da natureza dos ativos intangiveis das
companhias abertas para 0 mercado acionario brasileiro. Revista Universo Contabil, 16(2),
67-86. https://doi.org/10.4270/ruc.2020211

Palazzo, V., Savoia, J. R. F., Securato, J. R., & Bergmann, D. R. (2018). Analise de carteiras
de valor no mercado brasileiro. Revista Contabilidade & Financas, 29(78), 452-468.
https://doi.org/10.1590/rc&f.v29i78.150635
Park, H. (2019). Intangible assets and the book-to-market effect. European Financial
Management, 25(1), 207-236. https://doi.org/10.1111/eufm.12148

Park, H. (2022). An intangible-adjusted book-to-market ratio still predicts stock returns.
Critical Finance Review, 11(2), 265-297. https://doi.org/10.1561/104.00000100

Peters, R., & Taylor, L. A. (2017). Intangible capital and the investment-q relation. Journal of
Financial Economics, 123(2), 251-272. https://doi.org/10.1016/j.jfineco.2016.03.011

Siqueira, L. S., Amaral, H. F., & Correia, L. F. (2017). O efeito do risco de informacéo
assimétrica sobre o retorno de acdes negociadas na BM&FBOVESPA. Revista
Contabilidade & Financas, 28(75), 425-444. https://doi.org/10.1590/1808-057x201705230

Srivastava, A. (2023). Trivialization of the bottom line and losing relevance of losses. Review

of Accounting Studies, 28, 1190-1208. https://doi.org/10.2139/ssrn.4395985

Vale, J. P. S., & Nakao, S. H. (2017). Conservadorismo incondicional nas companhias abertas
brasileiras e o contexto da neutralidade tributaria. Revista Contabilidade & Finangas,
28(74), 197-212. https://doi.org/10.1590/1808-057x201702450

Watts, R. L. (2003). Conservatism in accounting. Part I: Explanations and implications.
Accounting Horizons, 17(3), 207-221. https://doi.org/10.2308/acch.2003.17.3.207

World Intellectual Property Organization. (2022). Global Innovation Index 2022.
https://www.wipo.int/en/web/global-innovation-index/2022/index

AUTHOR CONTRIBUTIONS

Julio Henrique Machado: conceptualization: (lead); data curation: (lead); formal analysis:
(lead); investigation: (lead); methodology: (lead); project administration: (lead); resources:
(lead); software: (lead); writing — original draft: (lead); writing — review and editing: (lead).
Fernando Galdi: conceptualization: (supporting); formal analysis: (supporting); investigation:
(supporting); methodology: (supporting); supervision: (lead); validation: (lead); writing —
original draft: (supporting); writing — review and editing: (lead).

CONFLICT OF INTEREST
The authors declare that there is no conflict of interest.


https://doi.org/10.1561/104.00000115
https://doi.org/10.2139/ssrn.3686595
https://doi.org/10.17524/repec.v17i1.3164
https://doi.org/10.5007/2175-8069.2021.e78962
https://doi.org/10.4270/ruc.2020211
https://doi.org/10.1590/rc&f.v29i78.150635
https://doi.org/10.1111/eufm.12148
https://econpapers.repec.org/scripts/redir.pf?u=https%3A%2F%2Fdoi.org%2F10.1016%252Fj.jfineco.2016.03.011;h=repec:eee:jfinec:v:123:y:2017:i:2:p:251-272
https://doi.org/10.1590/1808-057x201705230
https://doi.org/10.2139/ssrn.4395985
https://doi.org/10.1590/1808-057x201702450
http://dx.doi.org/10.2308/acch.2003.17.3.207
https://www.wipo.int/en/web/global-innovation-index/2022/index

SciELO Preprints - This document is a preprint and its current status is available at: https://doi.org/10.1590/SciELOPreprints.15361

25

DATA AVAILABILITY STATEMENT

The entire dataset supporting the results of this study can be made available upon request to the
authors.

GENERATIVE Al DISCLOSURE
The authors declare that no generative artificial intelligence was used in any stage of the
production of this manuscript (including research, writing, data analysis, formula generation,
or the creation of graphic elements).

FUNDING

Fernando Galdi thanks the following institution for funding this research project:

- National Council for Scientific and Technological Development (Conselho Nacional de
Desenvolvimento Cientifico e Tecnoldgico [CNPq]).



This preprint was submitted under the following conditions:

* The authors declare that the necessary Terms of Free and Informed Consent of participants or patients in
the research were obtained and are described in the manuscript, when applicable.

* The authors declare that the preparation of the manuscript followed the ethical norms of scientific
communication.

* The authors declare that they are aware that they are solely responsible for the content of the preprint and
that the deposit in SciELO Preprints does not mean any commitment on the part of SciELO, except its
preservation and dissemination.

* The authors declare that the data, applications, and other content underlying the manuscript are
referenced.

* The deposited manuscript is in PDF format.

* The authors declare that the research that originated the manuscript followed good ethical practices and
that the necessary approvals from research ethics committees, when applicable, are described in the
manuscript.

* The authors declare that once a manuscript is posted on the SciELO Preprints server, it can only be taken
down on request to the SciELO Preprints server Editorial Secretariat, who will post a retraction notice in its
place.

* The authors agree that the approved manuscript will be made available under a_Creative Commons CC-BY
license.

* The submitting author declares that the contributions of all authors and conflict of interest statement are
included explicitly and in specific sections of the manuscript.

* The authors declare that the manuscript was not deposited and/or previously made available on another
preprint server or published by a journal.

¢ |f the manuscript is being reviewed or being prepared for publishing but not yet published by a journal, the
authors declare that they have received authorization from the journal to make this deposit.

* The submitting author declares that all authors of the manuscript agree with the submission to SciELO
Preprints.



https://creativecommons.org/licenses/by/4.0/
http://www.tcpdf.org

