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	 ABSTRACT

Purpose: This study sought to examine the extent to which the internet 
it is utilized as a tool for the disclosure of corporate information, facili-
tating the transparency of companies in relation to their stakeholders. 
Originality/gap/relevance/implications: This study differs from previous 
as it fills a gap in the literature to relate a disclosure measure on the 
internet with the risk and return of companies in Latin America, since 
this literature is only possible to identify studies that analyze these 
variables independently or with respect to other factors.
Key methodological aspects: The sample included 758 companies listed 
on four major exchanges in Latin America (Argentina, Chile, Brazil and 
Mexico), and its disclosure level was quantified and its relationship with 
risk and return were verified by Tobit regressions. 
Summary of key results: The results show that it is possible to observe 
that the issue of ADRs, the size and liquidity affect the relationship bet-
ween disclosure, risk and return. Also, the disclosure has advanced in 
the region over the years, especially in Brazil. However, no significant 
differences were identified between the countries, to the point of impact 
relations with the risk and return of companies. 
Key considerations/conclusions: The main contributions are the expan-
sion of evidence on these variables, relating them to each other in emer-
ging markets.

	 KEYWORDS

Disclosure. Index. Information. Capital market. Latin America.

	 1. 	INTRODUCTION

Corporate disclosure is defined by Bushman, Piotroski and Smith (2004) 
as the set of relevant and reliable information disclosed periodically by cor-
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porations, including their financial situation, investment opportunities, cor-
porate governance and market risk. According to Chong and Lopez-de-Sila-
nes (2007), the demands of capital market for higher disclosure levels gained 
momentum especially after the financial scandals of the early 2000s, invol-
ving large corporations, like Enron and WorldCom, which motivated diffe-
rent discussions about its content and its regulation. 

Consequently, Aksu and Kosedag (2006) indicate that these events 
triggered unprecedented government intervention in the US capital market, 
the largest in the world, resulting in the enactment of Sarbanes-Oxley Act. 
This move was followed by several countries which started to restructure 
their own laws and regulations to ensure the implementation of the best 
corporate governance practices and got the required disclosure level to moni-
tor the activities of managers and the performance of corporations, thus offe-
ring greater protection to investors (Aksu & Kosedag, 2006). In this context, 
Latin American countries tend to have low legal protection to shareholders 
and weak enforcement of laws (low enforceability), which consists of an 
opportunity for companies to differentiate themselves by adopting different 
practices of corporate governance and disclosure (Garay & Gonzalez, 2008).

With regard to corporate disclosure, Bushman et al. (2004) point out 
that it depends on the channel through which the information is disclosed, 
since this channel can contribute to greater availability of information, 
increasing the economic effect of information. For Orens, Aerts and Cormier 
(2010), with the advancement of communication technologies, the use of 
the internet as an information dissemination tool has gained a new dimen-
sion and importance in the relationship of firms with investors. This is also 
highlighted by Garay et al. (2013), who note that, until the beginning of XXI 
century, the dissemination of corporate information was conducted mainly 
through physical reports, which often made the speediness of its presenta-
tion unsatisfactory and its accessibility not equal for all investors, favoring 
the existence of information asymmetry. With the advent of the disclosure 
through the internet, such problems have been minimized.

In this context, it is possible to observe that it is relevant to the analysis 
of other information dissemination media, in addition to traditional means 
(Ettredge, Richardson, & Scholz, 2002; Geerings, Bollen, & Hassink, 2003; 
Bollen, Hassink, & Bozic, 2006; Gandia, 2008; Orens et al., 2010). However, 
most of this research has focused on the analysis of the information disclo-
sed and its effects, regardless of the mode being used for disclosure, which 
is ratified by Garay et al. (2013). In parallel, Gandia (2008) states that eco-
nomic crises have increased the interest of regulators in regulating not only 
the content, but also the way the information is disclosed
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Added to that, the relevance of this issue is justified because of its rela-
tionship with risk and return of companies. Garay et al. (2013) identify 
empirically this relationship, affirming that the better the disclosure, the 
lower the information asymmetry and hence the risk of the company. Thus, 
this study aims to analyze the relationship between the disclosure of infor-
mation published through the Internet, the risk of information, and the 
return of business in Latin America.

The focus on Latin American countries becomes relevant as emerging 
countries have an additional motivation to improve their disclosure process, 
as they seek to attract an increasing number of investors who consider trans-
parency as one of the most significant indicators in their decision making, 
which has the power to positively impact company’s value (Hermalin & 
Weisbach, 2012). This study differs from previous ones as it fills a gap in the 
literature by relating a disclosure measure on the internet with the risk and 
return of companies in Latin America, since in this literature is only possib-
le to identify studies that analyze such variables independently or in relation 
to other factors. Their relations and the effects of external factors that may 
affect such relationships are analyzed.

From its main results, it is possible to verify, through the comparison 
with the evidence of Garay et al. (2013), that there is advance signals in the 
level of disclosure of these companies. The relation of this disclosure with risk 
was only negative and significant among the companies with American Depo-
sitory Receipts (ADRs) traded in US, while the relationship of the disclosure 
with return was only positive and significant for companies with greater mar-
ket liquidity. Thus, it stands out as one of the main contributions of this study 
is the signaling of its evidences, not only for academics, but also for investors 
and regulatory bodies, of which effectively are the effects disclosure expansion 
on the internet over the risk and return of Latin American companies.

	 2. 	THEORETICAL BASIS

2.1.	 Market efficiency and agency conflicts

The Efficient Market Hypothesis (EMH) assumes that in an efficient 
market asset’s prices provide accurate signals for the allocation of capital 
(Fama, 1970). However, Fama (1991) relaxes this assumption by stating 
that those prices are influenced by various types of information depending 
on the market context, the relevance of information and timing that they 
take to be incorporated by the market.
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In this market, Jensen and Meckling (1976) emphasize that the separa-
tion of ownership and company’s management created space to the agency 
conflict in which owners often are dependent on the information disclosed 
by the company management to monitor the return on investment. Further, 
based on La Porta et al. (1998), it is possible to observe that in Latin Ameri-
can countries, where the property is commonly concentrated in the hands of 
a few shareholders (controllers), this issue gives rise to an information 
asymmetry between controlling and minority shareholders.

In this sense, seeking to protect investors and improve the functioning 
of their capital markets, each country has developed a legal framework to 
minimize the effects of agency conflicts. However, La Porta et al. (1998) 
point out that this protection may vary significantly between countries arou-
nd the world, because it is strongly related to the origin of the right of each 
country. Countries of Anglo-Saxon origin, such as the US and Britain, have 
their legal structure based on common law, which provides greater protec-
tion to investors and ensures a strong law enforcement, creating an environ-
ment conducive to spraying company stock. On the other hand, Latin Ame-
rican countries have a legal framework based on civil law, which tends to 
have low shareholder protection and weak enforcement of laws. In this sce-
nario, information asymmetry opportunities expand.

2.2.	 Disclosure relationship with risk and return

According to Patel, Balic and Bwakira (2002), in countries with low 
legal protection the disclosure plays an important role as it can partially 
compensate low protection to investors generating a positive impact on the 
market value and in the company return. In this sense, Bushman et al. (2004) 
point out that corporate disclosure can be defined as the set of relevant and 
reliable information disclosed by corporations periodically covering their 
financial situation, investment opportunities, corporate governance and 
market risk. However, the disclosure cannot be confused with information, 
since its meaning is broader, referring to the widespread dissemination 
(Murcia & Santos, 2009).

In terms of return measurement, in the literature it can be found a num-
ber of indicators. For Love (2011) and Perez (1995), the performance analy-
sis of companies can be divided into operational performance, market value 
and share return. However, it is necessary to divide them into financial 
returns and economic returns. Based on the latter, return indicators are 
pointed out as Return on Assets (ROA), Return on Equity (ROE), Total 
Return to Shareholders (TRS) and Return to Creditors (RC). According to 
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Love (2011), these indicators sets provide information about the revenue 
generation capacity by the company under different criteria. In Latin Ameri-
ca, studies that relate disclosure to companies returns are scarce, but there 
is evidence that their relationship with company’s value is positive (Lefort, 
2005; Chong & Lopez-de-Silanes, 2007; Garay & Gonzalez, 2008).

With the development of markets in Latin America, the discussions 
about informational efficiency also gain feature, especially as regards the use 
of inside information. As the misuse of inside information may cause inves-
tors to avoid investing in these markets due to fear of being harmed (Mar-
tins & Paulo, 2014), it is relevant to consider whether the use of the internet 
as a means of corporate information dissemination has contributed to 
expand company’s disclosure and, consequently, to reduce information 
asymmetry.

Martins and Paulo (2014) point out that among the main risk factors for 
a company is the information risk, derived from the information asymmetry 
between market participants. For them, different studies have sought to 
measure the existence of information asymmetry and, as information risk 
cannot be measured directly, it has been utilized different proxies, such as 
market-to-book, volatility, intangibility and beta. Yet, as the existence of 
more information on the market tends to reduce this asymmetry, it is possi-
ble to expect a negative relation of disclosure with company’s information 
risk (Ettredge et al., 2002; Martins & Paulo, 2014).

However, when financial performance measures are not favorable to the 
companies, Ettredge et al. (2002) note that they tend to select the informa-
tion disclosed by reducing their voluntary disclosure. This meets what Bol-
len et al. (2006) claim once managers tend to be concerned with maintaining 
competitiveness and consciously not using all the disclosure of options offe-
red by the Internet, seeking to protect their competitive advantage. They 
also point out that companies with higher financial returns (ROA and ROE) 
tend to build their websites in order to give greater emphasis to its good 
performance, promoting a greater volume of information than required by 
regulators. Therefore, it is possible to expect a positive relationship of dis-
closure with the return (Bollen et al., 2006; Garay et al., 2013). On the other 
hand, both TRS and RC are related to capital risk (own or third party), so it 
is reasonable to expect a negative relationship of disclosure with these mea-
sures (Verrecchia, 2001; Botosan & Plumlee, 2002).

With respect to the means of disclosure, a tool that has played a key role 
is the internet, especially in the frequency and speediness with which infor-
mation is shared with investors. In finance literature, it is possible to iden-
tify its importance as a channel of communication between companies and 
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investors (Ettredge et al., 2002; Geerings et al., 2003; Gandia, 2008). Howe-
ver, the vast majority of studies focused in Latin America do not consider 
the use of the Internet as a means of disclosure. Being one of the few with 
this approach, Garay et al. (2013) emphasize that higher levels of disclosure 
in this region tend to be positively associated with obtaining better opera-
ting performance, since most transparent companies tend to be better 
evaluated by the market.

	 3. 	METHODOLOGICAL STEPS

In order to measure the disclosure, a common method used is the cons-
truction of indexes, once by quantifying the disclosure enables the esta-
blishment of models that seek to identify its relation to risk and return fac-
tors (Feyitimi, 2014). In studies that consider the internet as a means of 
disclosing information, it is necessary to restrict data collection period to a 
short period of time to mitigate potential unavailability of information or 
significant changes derived from the internet itself (Deller, Stubenrath, & 
Weber, 1999).

Additionally, it is important to consider that data collection related to 
layouts or company’s websites updates, identifying information (disclosu-
re) available in these websites cannot be made retroactively, which means, 
it can only be done in a certain moment in time (at the present). Thus, the 
collection of information on the sites was restricted to 2015 (related to 
the financial data of 2014), not being possible to collect retroactively 
information as we do not have access to previous layouts of companies 
websites.

Thus, the collection of data was based on three sources: (i) Thompson 
Reuters for all financial data; (ii) companies’ websites, in the Investor Rela-
tions section; and (iii) JP Morgan website for ADRs data issuing. It is note-
worthy that country’s data negotiated company’s stock were considered 
the, whether a subsidiary or headquarters. Cross listings were disregarded. 
Thus, the population covered all companies listed on the BCBA (Argentina), 
on the BM&FBOVESPA (Brazil), the BCS (Chile) and the BMV (Mexico). 
Only companies that presented all the necessary data for analysis were con-
sidered, being excluded investment funds. At the end, remained in 858 non-
-financial companies, among which it was not possible to identify the web-
site of 100 of them. Thus, the sample analyzed concerned of 758 companies, 
distributed as follows: 81 companies in Argentina (11% of the sample); 358 
in Brazil (47%); 187 in Chile (25%); and 132 in Mexico (17%).
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3.1.	 Definition of variables

To measure the disclosure of companies, we chose to use the model 
developed and tested by Garay et al. (2013), through the Internet-based Cor-
porate Disclosure Index (ICDI) as a variation of Geerings et al. (2003) index, 
applied to emerging markets with the addition of corporate governance ele-
ments. In this sense, it is not the focus of this study to propose amendments 
or question the ICDI, which is composed of 33 elements divided into 5 sec-
tions (as Chart 1). Thus, the existence of each of these elements has been 
verified, assigning value 1 (one) when it is identified on the company web-
site or 0 (zero) otherwise.

With regard to risk, the proxies used were: Market-to-Book (MB), which 
measures the asymmetry of information from the future expectations of 
shareholders regarding investments (Diamond & Verrecchia, 1991); Volati-
lity, representing the changes in prices of the company’s shares (Martins & 
Paulo, 2014), taking the logarithm of the change in share price, day by day, 
closing at the end of 260 days the annual standard deviation; Intangibility, 
because the information asymmetry tends to be higher in companies that 
have a higher volume of intangible assets (Kang & Gray, 2011); and Beta, 
that corresponds to the systematic risk part that cannot be diversified (Mar-
tins & Paulo, 2014), measured with monthly data of the last 5 years.

To measure the return of the companies, it was also used as proxies: 
ROA, identifying how much return each asset generated for the company 
(Love, 2011); ROE, indicating how much return a company generated com-
pared to the capital invested in it by its shareholders (Love, 2011); TRS, 
representing the ability the company has to generate shareholder value 
(Perez, 1995); and RC, since the improvement of the disclosure reduces the 
cost of third part capital, which represents a return to the lender (Verrec-
chia, 2001; Botosan & Plumlee, 2002). All data were obtained in the Thomp-
son Reuters database, and their calculations are summarized in Chart 1.

Chart 1

DESCRIPTION OF THE EXPLANATORY VARIABLES

Variables Calculation
Expected 

Relationship
Reference

Market-to-
Book

MBit = MVit /BVit Negative
Clarke and Shastri (2000); Diamond 
and Verrecchia (1991).

(continue)
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Chart 1 (conclusion)

DESCRIPTION OF THE EXPLANATORY VARIABLES

Variables Calculation
Expected 

Relationship
Reference

Volatility
Si  – Sm    

2

n  χ  PPA
Volatit = Negative

Halov and Heider (2011); Murcia 
et al. (2011); Martins and Paulo 
(2014).

Intangibility INTit = IAit / TAit Negative
Barth and Kasznik (1999); Kang 
and Gray (2011).

Beta βi = 
 cov((R it ),(Rmt )

           σ 2(Rmt )
Negative

Amorim (2010); Martins  
(2012).

Return on 
Asset

ROAit = NPit / TA(it–1) Positive
Barber and Lyon (1996); Ettredge 
et al. (2002); Lefort (2005); Leal 
and Carvalhal-da-Silva (2005); 
Bollen et al. (2006); Gandia (2008); 
Garay et al. (2013). 

Return on 
Equity

ROEit = NPit / (E(it–1) – NPit) Positive

Total 
Return to 
Shareholders

TRSit  =  
 Divit –1  +  Pit – Pit –1

               Pit – 1           Pit – 1

Positive
Ross, Westerfield and Jaffe (2002); 
Perez (1995).

Return to 
Creditors

RCit = IEit /OLit Positive
Botosan and Plumlee (2002);  
Hail (2002); Verrecchia  
(2001).

Notes: MV stands for market value; BV stands for book value; Si is the logarithm of share price; Sm is the average 
of Si; n is the number of days; PPA is the trading amount in the period; IA stands for intangible asset; TA stands 
for total assets; Ri represents the return of share; Rm is the market return; NP stands for net profit; E refers to 
liquid equity; Div is dividends; P is the share price; IE stands for interest expenses; and OL stands for onerous 
liability. 

Source: Elaborated by the authors.

Whereas external factors can affect the relationship between disclosure, 
risk and return, control variables were defined that make up the analyzed 
model based on Lefort (2005) and Garay et al. (2013), as follows: the issue 
of American Depository Receipt (ADR), the company’s size, market liqui-
dity of its shares and the country of the company.

The dummy issue of ADR is based on the fact that the regulation impo-
sed on the US market demands for companies to disclose a greater amount 
of information to the public than the ones of Latin American markets (Garay 
et al., 2013), leading companies to have a higher degree of disclosure to 
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companies that only trade locally. The company size was considered as lar-
ger firms tend to have higher degree of disclosure, since the cost of prepara-
tion is proportionally smaller than for smaller companies (Ettredge et al., 
2002, Geerings et al., 2003; Gandia, 2008). This variable was represented by 
a dummy that took value 1 (one) when the total assets amount of company 
was greater than or equal to the median of the sample for each country sepa-
rately, and 0 (zero) otherwise. 

In terms of liquidity, it was considered that companies whose shares are 
most traded in the market tend to have higher disclosure, because it is assu-
med that their capital is pulverized among a greater number of shareholders 
(Botosan & Plumlee, 2002; Dantas et al., 2005). In this study, liquidity was 
identified by the average trading volume of shares. Finally, it was considered 
as a dummy the country where each company operates since the protection 
of shareholders can vary between countries (La Porta et al., 1998).

3.2. 	Regression models

To estimate the regression in samples with censored dependent variable, 
the Minimum method Square Ordinaries (OLS) cannot be used, since the 
parameters may become biased and inconsistent due to the absence of infor-
mation of some observations or because the censorship of the observed data 
(Long, 1997). For this reason, estimates were made by Tobit models, whose 
base is OLS, but it assumes a normal distribution truncated or censored, mak-
ing it more efficient to estimate the relationship between a truncated depen-
dent variable or censured and other explanatory variables, as Equation 1.

ICDIit = γ1 – γ2 MBit-1 – γ3 Volatit –1 – γ4 INTit –1 – γ5 Betait –1 + γ6 ROAit –1 + γ7 ROEit –1

                          – γ8 TRSit –1 – γ9 RCit –1 + γ10 ADRit –1 + γ11 SIZEit –1 + γ12 LIQit –1 + uit

(1)

Where, for every company i in the period t, γ1, ... , n are the estimated 
parameters, MBit-1 is the Market-to-Book index, Volatit –1 is the volatility of 
the most negotiated shares, INTit –1 is the intangibility, Betait –1 the risk beta, 
ROAit –1 is the return on asset, ROEit –1 is the return on equity, RTAit –1 is the 
total return to shareholders, RCit –1 is the return to creditors, ADRit –1 is the 
issue of American Depository Receipts, SIZEit –1 is the company size mea-
sured by the logarithm of total asset, LIQit –1 is the share liquidity in the stock 
market measured by the logarithm of the average negotiation volume of the 
most traded share and ut is the error term. Thus, the models were estimated 
with the available data for each variable.
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	 4. 	RESULTS

4.1. 	Descriptive analysis

The results of the index data collection for each of the 33 ICDI items are 
shown in Table 1. In Section I, there was the highest percentage of com-
pliance with the disclosure items (79.5%) considering the sample as a 
whole. The item that had the lowest average percentage of disclosure was 
the “Environmental and/or social reports”. A possible explanation for this is 
that this report is relatively younger than the other traditional financial 
reports listed in this section.

Table 1

INTERNET-BASED CORPORATE DISCLOSURE INDEX (ICDI),  
PER COUNTRY (%) – 2014

Items Argentina Brazil Chile Mexico Total
Panel A: Section I

1. Balance Sheet 71.6 96.4 91.4 90.2 91.4

2. Balance Sheet for previous years 71.6 96.1 86.1 87.9 89.6

3. Income Statement 70.4 96.4 91.4 90.2 91.3

4. Income Statement for previous years 70.4 96.1 86.1 87.9 89.4

5. Interim reports and periodicals 63.0 95.5 70.1 90.2 84.8

6. Explanatory notes 69.1 96.4 91.4 90.2 91.2

7. Cash Flow Statement 65.4 96.4 90.9 89.4 90.5

8. Cash Flow Statement for previous years 65.4 96.1 86.1 87.1 88.8

9. Environmental and/or social reports 21.0 24.3 31.0 37.1 27.8

10. Corporate report for previous years 58.0 32.4 86.1 48.5 51.2

11. Financial data time series 69.1 95.5 85.0 87.9 88.8

12. Selective accounting data 44.4 66.2 83.4 73.5 69.4

      Section I Mean 61.6 82.3 81.6 80.0 79.5

Panel B: Section II

13. Press Release 54.3 86.0 74.9 78.8 78.6

14. Financial calendar 17.3 66.2 13.9 29.5 41.6

15. Current stock market price 22.2 53.9 34.8 45.5 44.5

16. Organizational structure 40.7 56.4 84.5 37.9 58.3

(continue)
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Table 1 (conclusion)

INTERNET-BASED CORPORATE DISCLOSURE INDEX (ICDI),  
PER COUNTRY (%) – 2014

Items Argentina Brazil Chile Mexico Total
Panel B: Section II

17. Composition of the board of directors 46.9 76.0 90.4 62.9 74.0

18. External links of interest to investors 32.1 31.8 43.9 28.0 34.2

19. Updated information every 24 hours 17.3 53.4 15.0 47.0 39.1

      Section II Mean 32.8 60.5 51.0 47.1 52.9

Panel C: Section III

20. Links for its accounting information 67.9 96.1 90.4 89.4 90.5

21. Annual reports in PDF 64.2 96.1 90.4 90.2 90.2

22. Processable financial data 2.5 42.5 9.6 4.5 23.5

23. Financial data in XBRL format 0.0 0.0 0.5 0.8 0.3

24. Web page in more than one language 61.7 70.7 35.3 76.5 62.0

25. Web page has its own search engine 34.6 79.1 47.1 44.7 60.4

26. Web page allows cookies 14.8 44.4 3.7 33.3 29.3

      Section III Mean 35.1 61.3 39.6 48.5 50.9

Panel D: Section IV

27. Web page offers an email address  
   exclusively for investors

24.7 72.1 38.5 58.3 56.3

28. Shareholders emails can be provided  
   for the company’s directory 

53.1 76.3 51.3 46.2 62.4

29. Has a FAQs section 11.1 46.6 16.6 22.7 31.3

30. Allows the investor to request  
   additional information

77.8 76.0 90.4 43.9 74.1

      Section IV Mean 41.7 67.7 49.2 42.8 56.0

Panel E: Section V

31. Allows real time participation in  
   meetings of the board of directors 

16.0 53.4 9.6 28.8 34.3

32. Offers access to document (audio or  
   video) of previous meetings

21.0 94.7 79.7 28.0 71.5

33. Offers access to presentations (audio  
   or video) of previous meetings

21.0 58.4 31.6 42.4 45.0

      Section II Mean 19.3 68.8 40.3 33.1 50.3

Total ICDI Mean 43.6 70.2 58.5 57.6 62.3

Source: Elaborated by the authors.
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In Sections II and III (52.9% and 50.9%) we to note that the items that 
showed the lowest averages are related to the exploitation of the Internet as 
a disclosure tool. The results of Sections IV and V (56.0% and 50.3%) were 
strongly supported by Brazilian companies, since they represent 47.0% of 
the total sample and complied with more than 60.0% of the items in each 
section. Apart from Brazilian companies, the average of Section IV would be 
reduced to 44.6% and in Section V to 30.9%.

Considering all 33 items, the companies in the sample, on average, 
attended 62.3% of the total disclosure, a little more than 20 percentage 
points than the amount observed by Garay et al. (2013) in 2010 (41.0%). In 
Garay et al. (2013), Brazil has also obtained the lead in the ICDI (55.0%), 
and was followed by Mexico (50.0%), Chile (38.0%) and to a lesser degree 
of disclosure by Argentina (34.0%). In addition, it was performed an analy-
sis of the ICDI results by sector, but they did not identify strong differences 
between them.

Additionally, an analysis of the ICDI results was performed considering 
the selected control variables. About 18.3% of the sample have ADRs and, 
as expected, the average ICDI of them (76.4%) is higher than those that 
have not (59.1%). Making an analysis by company size, larger companies 
have released more information (72.5%) than smaller ones (54%), as expec-
ted in the literature (Geerings et al., 2003; Bollen et al., 2006). This confirms 
the importance of considering the size as a control variable in this analysis.

This same analysis was performed considering the share liquidity of the 
companies. As identified in the literature (Vanstraelen, Zarzerski, & Robb, 
2003; Bollen et al., 2006), companies with greater liquidity in each country 
reported higher degree of compliance with ICDI items (76.4%), indicating 
better disclosure than other companies (64.0%). Table 2 shows the descrip-
tive statistics of the risk, return and control variables.

Table 2

DESCRIPTIVE STATISTICS OF INDEPENDENT AND CONTROL 
VARIABLES – 2014

Variables Mean Media
Standard 
Deviation Min Max Observations

Market-to- 
   Book* 0.9 0.5 3.3 0.0 76.3 669
Volatility* 37.8 33.2 30.4 0.0 309.3 655

(continue)
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Table 2 (conclusion)

DESCRIPTIVE STATISTICS OF INDEPENDENT AND CONTROL 
VARIABLES – 2014

Variables Mean Media
Standard 
Deviation Min Max Observations

Intangibility** 7.8 1.3 15.4 -7.0 89.1 594
Beta* 0.6 0.5 0.5 -2.3 2.8 572

ROA** -3.4 3.5 133.2 -3294.3 291.9 705
ROE** 11.7 11.0 97.1 -1691.3 862.1 705
TRS** 19.1 -7.2 172.4 -89.5 2783.9 567
RC** 146.5 7.6 2738.7 -1.3 64112.7 551

Size 20.4 20.6 2.3 8.4 27.0 720
Liquidity 12.0 12.4 3.1 0.0 19.8 480
ADR 0.2 0.0 0.4 0.0 1.00 758

Notes: The variables that have * as reported as index and the ones that have ** in percentage.

Source: Elaborated by the authors.

Among the risk variables, the volatility presented the highest average 
(37.8), followed by Intangibility (7.8%). As for the return, it can be note that 
the highest average was the return to creditors (146.5%), followed by Total 
Return to Shareholders (19.1%). Nonetheless, it can be seen that the standard 
deviations of all variables are high, which is reflected in the gaps between the 
minimum and maximum values. In the last column, it was highlighted the 
number of observations for each variable, varying according to data availability.

4.2. 	Relationship analysis

To assess the degree of relationship between the variables, it was analy-
zed multicollinearity possible indicia by correlation matrix and the variance 
inflation factor (VIF). Considering the absence of normal distribution in the 
variables, the Spearman correlation showed that the highest correlation was 
observed between ROA and ROE (0.675), indicating no multicollinearity 
problem. The latter was ratified by the maximum VIF found (1.36). It can be 
observed that the chi-square statistic of the estimated model is significant at 
1% level (115.90), indicating its robustness to the analysis of pre-establi-
shed relations, which is ratified by its Log Likelihood -1,575.08. The signifi-
cance of the constant indicates that there are other variables not included in 
the model, which can affect the ICDI’s relations with the risk and the return 
of the companies, according to Table 3. 
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As regards the analysis of ICDI’s relationship with the risk and the 
return of the companies, to our knowledge, no previous study identified 
such a relationship in Latin America, even in Brazil. On the one hand, this 
indicates the degree of originality of this study and, on the other, makes it 
difficult to compare their results. Thus, the findings are related to correlated 
studies, especially in the case of companies’ disclosure (general).

In its results, the marginal effects of the ICDI can only be verified for 
three of the eight proxies for risk and return, as showed statistically signifi-
cant relationships. Among them, the strongest relationship with the ICDI 
was the Market-to-Book ratio (-2.01), indicating that the improvement of 
company’s disclosure tends to generate a reduction in the information risk. 
As this proxy is able to capture the information asymmetry and market 
expectation of company’s appreciation or depreciation, it was expected a 
negative relationship between this variable and the ICDI (Aslan, Easley, Hvi-
dkjaer, & O’Hara, 2001), which was confirmed in this study. 

Table 3

TOBIT REGRESSION BETWEEN ICDI AND RISK AND RETURN  
VARIABLES - 2014

Variable Coefficient Standard Error Z Statistic

Constant 59.44 2.32 25.56***

Market-to-Book -2.01 1.06 -1.88*

Volatility 0.02 0.03 0.65

Intangibility 0.14 0.05 2.59***

Beta 2.16 1.86 1.16

ROA 0.11 0.09 1.31

ROE 0.00 0.01 0.20

TRS -0.00 0.00 -1.56

RC -0.01 0.00 -3.16***

ADR 5.94 2.08 2.85***

Size 6.43 2.02 3.17***

Liquidity 8.22 2.15 3.82***

Chi-Square 115.90 p-value 0.000***

Log. Like. -1575.08 Akaike 3176.16

Schwarz 3227.14 Hannan-Quinn 3196.40

Notes: *** is significant at 1% and * at 10%.

Source: Elaborated by the authors.
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Intangibility presented a positive (0.14) and significant relation with 
the ICDI, contrary to expectations. This result may be related to the additio-
nal outreach effort Latin American companies with higher intangibles have 
to create greater confidence in investors and attract more capital (Gandia, 
2003; Lefort, 2005; Garay et al., 2013). As Beta and Volatility have not pre-
sented significant relationships, it was not possible to make inferences about 
its relations with companies’ disclosure in the internet. 

Among the return variables, only the return to creditors (-0.01) showed 
a significant relationship with the ICDI, suggesting that for the total sample, 
the disclosure of companies did not affect company’s return on total assets 
(ROA) for equity (ROE) or shareholders (TRS). The relation found between 
the ICDI and RC was negative, as expected since, based on the literature, the 
higher degree of disclosure leads to a lower cost of debt, which leads the len-
der to require lower return to their capital (Verrecchia, 2001; Botosan & 
Plumlee, 2002).

As for the control variables (ADR, Size and Liquidity), they showed 
positive and significant relationships, as expected, indicating that they have 
the ability to change the observed relationships. To analyze the influence of 
each control variable on the sample in question were carried out estimations 
for the set of proxies (risk and return), whose results are presented in Tables 
4 and 5. 

Table 4 gathers the results for analysis of ICDI with the risk proxies, 
considering each control variable. With control by ADR, it is clear that 
Intangibility and Beta maintained statistical significance, but their relations 
are reversed to negative (-0.21 and -12.39), indicating that the disclosure on 
the Internet was effective in reducing the risk only in companies with ADRs 
traded on the New York Stock Exchange (NYSE). This result is in line with 
the literature, since it is expected that companies that do not issue ADRs 
only disclose information in compliance with the requirements of national 
legislation, which are lower than those required by the US market (Lefort, 
2005; Garay et al., 2013; Martins & Paulo, 2014). 

With regard to the control based on companies’ size, it was observed 
that among the companies that have total assets smaller than the median of 
their country of origin, there was a positive and significant relationship of 
the ICDI with Intangibility (0.17) and Beta (7.65), suggesting that with the 
increase in the disclosure, these variables also expand. Among the compa-
nies that have total assets greater than the median of their country, only MB 
(2.88) showed a significant relationship, however positive. 

This result goes against the literature, which expects that larger compa-
nies use the internet more intensively to disclore information than smaller 
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companies and thus reduce their risk (Ettredge et al., 2002; Geerings et al., 
2003; Bollen et al., 2006; Gandia, 2008). However, considering that larger 
companies disclose more information and, therefore, attract a larger number 
of investors, increasing the liquidity of its assets, this can lead to a reduction 
in volatility and change the sign of the relationship between disclosure and 
Market-to-Book (Diamond & Verrecchia, 1991).

Table 4

ICDI REGRESSION X RISK VARIABLES WITH CONTROL BY ADR,  
TAM AND LIQ - 2014

Variable
Control by ADR Control by Size Control by Liquidity

Coefficie. Z Stat. Coefficie. Z Stat. Coefficie. Z Stat.

Constant 59.51 31.47*** 55.50 24,74*** 57,92 30,56***

Market-to-Book -1.36 -1.60 -1.45 -1,47 -1,90 -2,07**

Volatility -0.01 -0.41 0.02 0,59 0,02 0,73

Intangibility 0.26 4.10*** 0.17 1,89* 0,21 2,75***

Beta 9.44 5.36*** 7.65 2,92*** 6,43 3,06***

D(ADR) 15.37 2.82***

D*Market- 
   to-Book 2.24 1.04

D*Volatility 0.12 1.36

D*Intangibility -0.21 -1.70*

D*Beta -12.39 -2.88***

D(Size) 10.63 2,89***

D*Market- 
   to-Book 2.88 1,80*

D*Volatility 0.08 1,30

D*Intangibility -0.00 -0,00

D*Beta -4.77 -1,40

D(Liquidity) 20,64 4,21***

D*Market-to- 
   Book 1,36 0,80

D*Volatility 0,03 0,43

D*Intangibility -0,13 -1,24

D*Beta -10,18 -2,75

(continue)
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Table 4 (conclusion)

ICDI REGRESSION X RISK VARIABLES WITH CONTROL BY ADR,  
TAM AND LIQ - 2014

Variable
Control by ADR Control by Size Control by Liquidity

Coefficie. Z Stat. Coefficie. Z Stat. Coefficie. Z Stat.

Chi-Square 96.70*** 118.56*** 128.06***

Log. Like. -2113.01 -2104.05 -2100.27

Schwarz 4294.16 4276.23 4268.69

Akaike 4248.02 4230.09 4222.55

Hannan-Quinn 4266.14 4248.21 4240.67

Notes: *** is significant at 1%, ** at 5% and * at 10%.

Source: Elaborated by the authors.

When the control is performed based on the liquidity of shares, it was 
found that among companies with lower volume of liquidity the Intangibi-
lity (0.21) and beta (6.43) also showed a positive and significant relationship 
with ICDI, contrary to expectations. In addition, Market-to-Book (-1.90) 
showed a negative and significant relationship with the ICDI, indicating that 
the higher the disclosure, the lower the risk would be captured by this indi-
cator. In addition, the greatest value of the logarithm Likelihood (-2100.27) 
and the lowest values of the adjustment criteria (Schwarz = 4268.49, Akai-
ke = 4222.55 and Hannan-Quinn = 4240.67), it is observed that the model 
with better adjustment was the one with the liquidity control.

These results are in line with previous studies, which claim that it is 
reasonable to expect that stocks with higher liquidity indicate a higher 
spread capital, which, in turn, demands higher levels of disclosure (Botosan 
& Plumlee, 2002; Dantas et al., 2005). Despite the control by liquidity pre-
sent a statistical significance, all the results obtained from companies with 
liquidity above the median of their country were not statistically significant, 
suggesting that, in the 2014 sample, there is no direct relationship between 
risk proxies and disclosure of information in the internet among companies 
with more liquid stocks.

It is noteworthy that in the three estimates considering the dummy 
variables for both risk in Table 4, as the three estimates with the controls for 
the return proxies in Table 5, the models showed a significance of 1% in the 
chi-square statistic test indicating that the analysis of the predetermined 
relationships have strength. 
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Table 5

ICDI REGRESSION X RETURN VARIABLES WITH CONTROL BY ADR,  
TAM AND LIQ - 2014

Variable
Control by ADR Control by Size Control by Liquidity

Coefficie. Z Stat. Coefficie. Z Stat. Coefficie. Z Stat.

Constant 65.50 58.57*** 61.48 44,71*** 63,78 54,27***

ROA 0.09 1.26 0.11 1,63 0,00 0,02

ROE 0.01 0.95 0.01 0,66 -0,00 -0,20

TRS -0.00 -1.53 -0.04 -3,04*** -0,03 -2,65***

RC 0.00 0.51 0.00 0,88 -0,01 -2,27**

D(ADR) 11.41 5.09***

D*ROA 0.21 0.89

D*ROE -0.02 -0.57

D*TRS 0.00 0.18

D*RC -0.00 -0.31

D(Size) 13.54 6,96***

D*ROA -0.14 -0,79

D*ROE -0.01 -0,49

D*TRS 0.03 2,55**

D*RC -0.01 -2,46**

D(Liquidity) 11,31 5,53***

D*ROA 0,34 1,85*

D*ROE 0,00 0,29

D*TRS 0,02 1,83

D*RC 0,01 2,29**

Chi-Square 41.76*** 75.71*** 88.92***

Log. Like. -1984.27 -1969.24 -1963.64

Schwarz 4035.91 4005.86 3994.66

Akaike 3990.54 3960.49 3949.29

Hannan-Quinn 4008.41 3978.36 3967.16

Notes: *** is significant at 1%, ** at 5% and * at 10%.

Source: Elaborated by the authors.

Regarding the return of proxies, in Table 5, although the ADR dummy 
presented a statistical significance, the relationships found were not signifi-
cant, suggesting that the dissemination of information over the Internet did 
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not directly impact the return of companies in the sample considered. This 
result was also found in earlier papers (Ettredge et al., 2002; Bollen et al., 
2006; Gandia, 2008).

Considering the size dummy, the TRS showed a significant relationship 
that turned positive with the inclusion of the dummy (0.03), which indica-
tes that, for larger companies, information disclosure increase on the Inter-
net extends the Total Return to shareholders, in line with the literature 
(Verrecchia, 2001). In addition, among the largest companies, RC (-0.01) 
showed a negative and significant relationship, as expected (Verrecchia, 
2001; Botosan & Plumlee, 2002).

In the estimates including the dummy liquidity, among the least liquid 
companies it can be observed a negative and significant relationship of ICDI 
with TRS (-0.03) and RC (-0.01), which means that a higher level of disclosu-
re would lead to a reduction in the return to creditors and shareholders. 
However, when considering only the most liquid companies, these rela-
tionships have changed and TRS (0.02) and RC (0.01) present positive and 
significant relationships with ICDI. This result shows that, based on these 
two proxies, only among companies with less liquidity the disclosure on the 
Internet was effective in reducing returns to shareholders and creditors, since 
the risk of these companies is reduced with greater disclosure, which is in line 
with the literature, that stands that companies with less liquid stocks get 
lower returns – the inverse is also true (Botosan & Plumlee, 2002; Dantas et 
al., 2005). In addition, the model with control by liquidity again showed bet-
ter adjustment, with a higher logarithm Likelihood (-1963.64) and minor cri-
teria of Schwarz (3994.66), Akaike (3949.29) and Hannan-Quinn (3967.16).

To deepen the understanding of risk and return relationships in Latin 
America is very important to analyze them segregated by country. Table 6 
shows the estimates considering the proxies for risk, with control by coun-
try. The dummy for the country Argentina presented significance in the 
regression with the risk proxies, however, showed a negative relationship, 
which means that when the company is located in Argentina, it implies a 
lower level of disclosure. With the inclusion of this dummy, Market-to-
-Book was the only variable that showed a statistically significant rela-
tionship with ICDI (-4.04), indicating that the increased disclosure tends to 
reduce the risk measured by this variable. The relationship found was in 
line with the literature, which states that greater disclosure has the ability 
to reduce the risk (Aslan et al., 2001). However, the other relationships 
were not significant.

Although the dummy for Brazil report a positive and significant rela-
tionship with ICDI, which indicates that the fact that the company is located 
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in Brazil implies greater disclosure on the Internet, when considered only 
Brazilian companies, statistical significant relationships are not found. Thus, 
one cannot say that an expansion of the disclosure on the Internet can redu-
ce the risk of companies exclusively in Brazil. Like Argentina, Chile dummy 
showed a significant negative relationship with ICDI, but with its inclusion 
there was no statistical significant relationships, suggesting that the increa-
sed disclosure in Chilean companies do not have the power to reduce the 
risk of companies. This same result was found for Mexican companies, the 
fact that the company is based in Mexico does not influence the level of dis-
closure on the Internet. 

It could be also verified that all models were significant by chi-square 
test, confirming its strength, and that the model estimated for Brazil sho-
wed better adjustment, with higher logarithm Likelihood (-2080.25) and 
minor information criteria of Schwarz (4228.64), Akaike (4182.50) and 
Hannan-Quinn (4200.62).

In Table 7 the estimation results are presented, on a consolidated basis, 
between the proxies for return and control by country. Despite the dummies 
for Argentina, Brazil and Chile maintain significant relationships with ICDI, 
none of the relationships found with the inclusion of the control for these cou-
ntries presented a statistical significance. This implies that one cannot say that 
an increase in the dissemination of information between companies located in 
these three countries produces an increase in the return of the companies. 

In the estimation that considers the control for Mexico, although the 
dummy did not present statistical significance, that is, the company’s loca-
tion in Mexico do not impact the level of disclosure, significant relationships 
were found. The ROA (0.60) showed a positive relationship, so as Mexican 
companies expand their degree of disclosure on the Internet, the return on 
assets also increases in line with the investigated literature (Ettredge et al., 
2002; Bollen et al., 2006; Gandia, 2008).

In addition, the return to creditors showed a negative correlation (-1.71), 
in which a greater degree of disclosure would lead to a lower cost of debt 
and, consequently, lower returns to creditors (Verrecchia, 2001; Botosan & 
Plumlee, 2002). Thus, as the vast majority of interactions with dummy by 
country, both for risk and return proxies, did not present statistical signifi-
cance, it cannot be said that there are differences between countries, 
although Argentina and Chile have shown negative and significant relations 
with ICDI, Brazil a positive and significant and Mexico have not obtained 
significant relationship with ICDI.

Finally, it appears that all models were significant by chi-square test, 
confirming its strength, and that the model estimated for Brazil had the 
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higher logarithm Likelihood (-1956.41) and the lowest information criteria 
of Schwarz (3980.19), Akaike (3934.82) and Hannan-Quinn (3952.69).

	 5. 	FINAL CONSIDERATIONS

It can be observed that to interfere effectively in relationships and 
minimize the risk the disclosure should be elevated to the accuracy of 
developed markets, such as the North American one, where it requires 
greater level of disclosure in the issuance of ADRs, which coincides with 
the studied literature. Additionally, the results suggest that the increased 
disclosure only has a positive impact on the return if the companies also 
present high liquidity in the trading of its shares. In this sense, there is a 
risk reduction among companies with greater disclosure and increased 
returns among the companies with higher liquidity, which confirms the 
need from companies an additional effort to disclose more and better 
information.

Among the key factors that may influence the relationship of disclosure 
with the risk and the return in Latin America, it is reasonable to assume that 
are the country risk and low legal protection of countries. Therefore, it is 
possible to consider that investors in this region may prefer more liquid 
stocks because they have higher possibility to unload their positions more 
quickly in instability or insecurity situations. This effect appears to be simi-
lar for all countries, because despite the different relationships found bet-
ween the dummies by country and ICDI, it cannot be said that the disclosu-
re effect shows significant differences between countries in the impact with 
the risk and the return of companies. 

It is worth nothing that these results are limited to companies analyzed 
during the studied period. Therefore, they cannot be generalized, since they 
have limitations on the sample and the period, which are unique to this type 
of study. However, such limitations do not invalidate, considering their fin-
dings and their contributions, which are useful to the academia as they 
expand the isolated evidences on disclosure, risk and return, relating them 
to each other, providing deeper inferences in this discussion, besides being 
useful to the market, serving as a support to investors in their investment 
decisions in Latin American markets. 

Finally, it stands out the limitations of the study, such as the inability to 
perform retroactive analysis when considering the Internet as a dissemina-
tion channel, because it does not have historical information on companies’ 
websites. Yet, as future research, it stands out the important role of helping 
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to build a database enabling comparative analysis of longer data series, 
expanding the vision of development of this disclosure tool and its impact 
on the risk and the return in this region.

	 ANÁLISE DA RELAÇÃO ENTRE DISCLOSURE NA 
INTERNET, RISCO E RETORNO EM COMPANHIAS 
LATINO-AMERICANAS

	 RESUMO

Objetivo: Este estudo buscou analisar as relações entre a disclosure de 
informações divulgadas na internet, o risco de informação e o retorno 
das empresas na América Latina. 
Originalidade/lacuna/relevância/implicações: Este estudo se diferencia 
dos anteriores já que preenche uma lacuna na literatura ao relacionar 
uma medida de disclosure na internet com o risco e o retorno das empre-
sas na América Latina, uma vez que nessa literatura só é possível iden-
tificar estudos que analisam tais variáveis de forma independente ou 
com relação a outros fatores. 
Principais aspectos metodológicos: A amostra contou com 758 empresas 
listadas nas quatro principais bolsas latino-americanas (Argentina, Chile, 
Brasil e México) que tiveram seu nível de disclosure quantificado e verifi-
cadas as relações com o risco e o retorno por meio de regressões Tobit. 
Síntese dos principais resultados: Os resultados evidenciam que é pos-
sível observar que a emissão de ADR, o tamanho e a liquidez afetam as 
relações entre disclosure, risco e retorno. Ainda, que a disclosure na região 
tem avançado ao longo dos anos, com destaque para o Brasil. Porém, 
não foram identificadas diferenças significantes entre os países, ao 
ponto de impactar as relações com o risco e o retorno das empresas. 
Principais considerações/conclusões: Suas principais contribuições são a 
ampliação das evidências sobre essas variáveis, relacionando-as entre si 
em mercados emergentes.

	 PALAVRAS-CHAVE

Disclosure. Índice. Informação. Mercado de capitais. América Latina.
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	 ANÁLISIS DE LA RELACIÓN ENTRE LA DIVULGACIÓN 
EN INTERNET, RISCO Y RETORNO EN EMPRESAS DE 
AMÉRICA LATINA

	 RESUMEN

Objetivo: Este estudio investiga la relación entre la divulgación de la 
información divulgada en Internet, el riesgo de información y retorno de 
las compañías en América Latina. 
Originalidad/laguna/relevancia/implicaciones: Este estudio difiere de los 
anteriores, ya que llena un vacío en la literatura por relacionar una medi-
da de divulgación en el Internet con el riesgo y el retorno de las empre-
sas en América Latina, una vez que en esta literatura sólo es posible 
identificar estudios que analizan estas variables de forma independiente 
o con respecto a otros factores.
Principales aspectos metodológicos: Su muestra incluyó 758 empresas 
que figuran en los cuatro principales mercados de valores de América 
Latina (Argentina, Chile, Brasil y México) que tuvieron su nivel de dis-
closure cuantificada y verificadas las relaciones con el riesgo y el retorno 
a través de regresiones Tobit. 
Síntesis de los principales resultados: Los resultados muestran que es 
posible observar que la emisión de ADR, el tamaño y la liquidez afec-
tan las relaciones entre disclosure, riesgo y retorno. Además, la disclosu-
re ha avanzado en la región en los últimos años, especialmente en Bra-
sil. Sin embargo, no hubo diferencias significativas entre los países, 
hasta el punto de impactar las relaciones con el riesgo y el retorno de 
las empresas.
Principales consideraciones/conclusiones: Sus principales contribucio-
nes son la expansión de evidencias sobre estas variables, relacionándo-
los entre sí en los mercados emergentes.

	 PALABRAS CLAVE

Disclosure. Índice. Información. Mercado de capitales. América Latina.
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