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Abstract

This study examines whether the stock prices reflet the relevant information on the companies current and
potential credit ratings. This investigation was carried out from the construct of stock price synchronicity, that is,
the more the stock prices reflect the specific information of a certain company, the less the synchronicity of these
prices in relation to the market general information tends to be. It would imply that the stock prices tend to be
more informative on the companies potential in generating future economic benefit and on their risk levels. For
carrying out this study, information on the companies which have their shares listed at the Brazilian Stock
Exchange (Brazil, Stock Exchange and Over-the-counter — B3) from 2010 to 2015 were analyzed. The results
obtained point that the stock prices not only embody information on the alterations of the companies’s current
credit ratings regarding the upgrade, but also reflect, with certain antecipation, the potential credit ratings.
Nevertheless, the results indicate that not every credit rating class is associated with relevant information for the
capital market.
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1. Introduction

The risk-rating agencies, through the disclosure of the companiescredit ratings, signal for different types of
economic agents, such as investors and creditors, past and prospective information on the economic and financial
performance of these organizations (Alissa, Bonsall, Koharki, & Penn, 2013). Thus, the credit ratings would be
important implications for the companies and, in this line, Galil and Soffer (2011) highlight that risk—rating
agencies are financial information source and that the ratings are used in risk management and in the
management and formation of investment portfolios. Another example is that the credit risk impact on the
managers” decision regarding the companies capital structure (Hung, Banerjee, & Meng, 2017; Kisgen, 2006;
Pan, Lin, Lee & Ho, 2015), access to the credit market (Tang, 2009), stock price quotations for the innitial public
offerings in the capital market (IPO- Initial Public Offering) (An & Chan, 2008), among other aspects.

Moreover, the credit ratings are criticized for not capturing, necessarily, the potential risks associated with the
generation of the companies” future economic benefits. Besides, the review of the rating level by the risk-rating
agencies is usually slow, and does not timely embody the companies characteristics in this risk-rating process
(Driss, Massoud, & Roberts, in press). Furthermore, Stolper (2009) highlights that many times it is argued that
the credit rating agencies have incentives to atribute inflated ratings (optimism later reported by Jollineau, Tanlu
and Winn (2014) and Fracassi, Petry and Tate (2016) as well).

For the capital market, this kind of gap between the companies current and potential ratings represents a relevant
matter to be examined. On the other hand, the investment on shares can follow specific rules according to the
ratings taken by the companies. Some investment funds, for instance, restrict the allocation of funds in
companies which are not rated with speculative grade by the risk-rating agencies. On the other hand, when
considering that the capital market is informationally efficient, in order to incorporate all the relevant
information almost instantaneously, as advocated by Fama (1970), the stock prices may reflect the companies”
potential ratings. Cantor (2004), however, highlighted that a great literature has explored the relationship
between the ratings, the spreads of securities and the stock prices and pointed out that: i) negative rating events
(announcement of downgrade, for instance) lead to statistically significant movements in the prices or in the
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spreads; ii) positive rating events lead to smaller and less significant movements in the prices or in the spreads;
and, that iii) despite the fact that the rating events cause significant price changes, these changes are, usually,
economically insignificant.

One of the ways to examine whether the stock prices reflect the companies current and potential is through the
synchronicity constructo. According to Roll (1988), the stock prices are formed by a set of specific information
of the company and more general information, arising from the market as a whole. The more the stock prices
embody the companies specific information to the detriment of market information, the better the quality of the
stock prices would be in reflecting the companies potential in generating future economic benefits and their risks.
Thus, the stock prices would present low synchronicity with the market.

That said, the present study aims to answer the following question: are the synchronicity levels of the stock
prices traded at the Brazilian Stock Exchange - (B3) associated with the companies current and potential ratings?

For the conduct of the study, quarterly information on the companies credit ratings from two risk-rating agencies:
Standard & Poor’s (S&P) and Moody’s was used. Additionally, accounting and market information of the
companies under study was collected. The period of analysis goes from 2010 to 2015.

An important characteristic of the sample of the present study is that it considers just the Brazilian scenario. It
can lead to less generalization of the results; however, the results tend to be more robust since there is the control
of matter which involves the efficiency level of capital market, regulatory environment, ownership rights and
economic (micro and macroeconomic) conditions in the Brazilian context in a more suitable way.

The data were analyzed by means of panel data linear regressions. The results obtained evinced: i) the positive
alterations of the companiesratings (upgrades) are negatively associated with the synchronicity levels of the
stock prices. This result was found for the companies rated by the agencies as investment grade; ii) no significant
results were found when there are negative alterations of the companiesratings (downgrades) with the
synchronicity levels of the stock prices and; iii) the stock prices tend to embody information regarding the
companies potential ratings.

A plausible explanation for the result related to the credit ratings upgrades is that the market would be pricing the
business decisions regarding the objectives traced by them to reach better classification in the ratings. In regard
of the downgrades, the investors may assume that this kind of credit ratings alteration does not pertain to a
persistent situation for a certain company. Finally, there were evidences that the capital market, through the
information brought by the stock prices, can provide additional information on the companies ratings (potential
ratings) compared to the current ratings.

The results reached in the present study bring important contributions to the investors and risk-rating agencies.
For the current and potential investors, it may bring useful information regarding the role performed by the
companies’credit ratings as informational asymmetry reducer. For instance, Hung et al. (2017) point that a
greater informational asymmetry (between managers and investors) may generate incentives so that the
companies'managers raise the level of financial leverage in prior periods, but which are close to, the
announcement of rating downgrade. For the risk-rating agencies, the results obtained may be useful in
identifying whether the credit ratings result in relevant information to the several economic agents regarding the
decision-making process.

This paper is divided in five sections. The first one refers to this introduction. The second and third ones are,
respectively, the theoretical foundation and the methodological aspects. The presentation and analysis of the
results take place in the fourth section. The final considerations are presented in the fifth section.

2. Theoretical Foundation
2.1 Current and Potential Credit Ratings

According to Hovakimian, Kayhan and Titman (2009), the credit rating can be defined as an ordinal scale which
seeks to evince the probability of non-payment of financial liabilities (default) for a specific credit borrower. For
Bolton, Freixas and Shapiro (2012), the credit ratings represent an important risk measure of the companies,
mainly for the less sophisticated financial market participants regarding the collection and analysis of relevant
information. Whereas, for Galil and Soffer (2011), the ratings help in the risk management and the formation of
investment portfolios and for Antdnio et al. (2019) the rating represent a judgment of the credit analysts and
rating agencies of certain companies accompanied by them.

Even though the companies credit risk measurement is subjected to criticism: the risk-rating process would be
biased for emerging countries compared to the United States of America (Luitel, Vanpée, & Moor, 2016); the
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exaggerated optimism and pessimism of the credit analysts impact the credit ratings level (Fracassi et al., 2016);
the ownership concentration (large shareholders) of risk-rating companies may be a factor which influences their
timely decisions (Kedia, Rajgopal, & Zhou, 2017); the credit ratings reviews are not timely (Hung et al., 2017),
among other criticisms.

A desirable characteristic for the companiesratings scale is that it should envisage all the relevant information
on the default probability, that is, future alterations of credit ratings should not be associated with publicly
available information (Hovakimian et al., 2009). Also according to Hovakimian et al. (2009), the risk-rating
agencies tend to procrastinate the companies ratings update up to the moment the risk profile is clear. In this
context, the credit ratings may be correlated to observable variables of the companies economic and/or financial
performance. There would be, therefore, a distinction between current and potential credit ratings.

As an example of this relationship between the current and potential credit ratings, the study of Alissa et al.
(2013) sought tho identify how the discretion of the managers in the acknowledgment and measurement of
accounting information influenced the alterations in credit ratings. The authors found evidences of manipulation
of the accounting results for the companies with greater differences between the current and potential ratings.
Graham and Harvey (2001) study point rising financial costs for the companies in which the current credit
ratings do not converge to their potential credit ratings along the time. Hung et al. (2017) state that the
companies'managers (insiders) have incentives in adjusting the level of the capital structure, since they have
privileged information of the credit ratings alterations compared to the investors (outsiders).

Nevertheless, a question presented is whether the credit ratings, current or potential, are priced in the capital
market. That is, if this kind of information interact in the formation of investors“expectations regarding the
companies’potential in generating future economic benefits and their risks. This matter will be examined by the
synchronicity construct.

2.2 Synchronicity

According to Roll (1988), the stock prices are formed both by the companies’s specific information and the
market information as a whole. If the stock prices reflect a greater amount of specific information in detriment to
market information, the better the informational quality of the stock prices (low synchronicity) tends to be. Thus,
empirical works have demonstrated that several factors would be related to the stock price synchronicity levels
(SPSL).

Morck, Yeung, and Yu (2000) suggest that the SPSL tend to be greater for the less developed countries compared
to the developed ones. The authors attribute such result to the low protection levels to the ownership rights seen
in less developed markets.

The study developed by Jin and Myers (2006), carried out from a 40-country sample from 1990 to 2001, found
evidences that corporate governance measures are negatively related to the SPSL. On the other hand, Fernandes
and Ferreira (2008) found evidences of a lower synchronicity level for the companies which trade their shares
both in the domestic and North American markets, through the American Depositary Receipts (ADRs). This
result was robust only for the sample of countries rated as developed.

Kim and Shi (2012) and Wang and Wu’s (2015) studies relate the SPSL to the adoption of the international
accounting standards of the International Financial Reporting Standards (IFRS) and suggest that the IFRS
adoption brought more relevant accounting information in the investors’decision-making process, which
contributes to the reduction in the SPSL.

Elshandidy (2014) and Hasan, Song and Wachtel (2014) understand that the SPSL can be used as a measure of
the development of financial markets in less developed countries. An example of that is China, which has been
persistently decreasing the SPSL in the recent years. Marcet (2017) points that the SPSL for the Latin America
countries (LA) tend to be higher for the companies which are analyzed by a very restricted group of foreign
analysts who cover these countries. Also in the context of LA, Figlioli and Lima (2019) identified that the
average SPSL tends to rise in periods of market turmoil, which culminates in a noisy process of stock price
formation during financials crises or economic recessions.

In the Brazilian scope, the high concentration of the companies voting capital which trade their shares in the
exchange market, the low legal enforcement and ownership rights, as pointed by Lopes (2006) and Ghio and
Verona (2015), can be factors which restrict the magnitude of the companiesrelevant information and which
could be reflected on the stock prices. Thus, it is still not clear whether the companies credit ratings are priced in
whole or just marginally by the capital market, specially for the companies which are in less developed countries
(Hammami & Babhri, 2016; Salvador, 2017).
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2.3 Study Hypotheses

The present study has tested the SPSL with three current and potential credit ratings of the companies. In order to
do so, three hypotheses were developed, described next in their alternative form:

Hypothesis 1 (H;): the companies positive credit ratings alterations (upgrades) are negatively related to the
SPSL.

Hypothesis 2 (H,): the companiesnegative credit ratings alterations (downgrades) are negatively related to the
SPSL.

Hypothesis 3 (H3): the companiespotential credit ratings are negatively related to the SPSL.

The Hypotheses 1 and 2 (H1 and H2) tested whether the SPSL embody information of the companies’s current
credit ratings alterations (upgrades and downgrades). The Hypothesis 3 (H3) tested whether the SPSL embody
relevant information regarding the companies potential credit ratings.

For the Hypotheses 1 to 3, an inverse relationship between the SPSL and the current and potential credit ratings
was expected. The explanation for this inverse relationship is that if current or potential credit ratings are
relevant information for investor decision-making, stock prices tend to reflect such information to the detriment
of more general market information, which implies a reduction in SPSL levels. In this sense, these results would
bring evidences that the stock prices embody the companies probabilities of default.

3. Method
3.1 Data Collection and Sample

The data necessary for carrying out this study were collected from two distinct sources: the database of the
Thomson Reuters™ information system and Economatica® . In the Thomson Reuters™ database, information
regarding the companies credit ratings was collected. These ratings result from the risk-rating agencies Standard
& Poor’s (S&P) and Moody’s. In the Economatica® database, accounting and market information of the
companies under study was gathered. Moreover, the data collected were in a quarterly basis and they refer to the
2010-2015 period.

For the composition of the sample, data exclusion criteria was used: i) the information for the periods when there
were not all the necessary data for the conduction of the statistical and econometric tests was not considered; ii)
the periods in which certain company presented negative net equity were eliminated, since the results of the
present study are based on the assumption of the companies continuity (going concern); iii) the representative
data of the financial sector were purged; iv) for the companies which have more than one kind of stock listed at
the B3 (common and preferred), only the information of the stocks with higher negotiability level within the
period of analysis (2010 to 2015) was considered. This procedure aimed to avoid duplication of information on a
same company in composing the sample and; v) the outliers were purged from the sample by the leverage
statistics, as proposed in Cameron and Trivedi (2010).

With the data exclusion procedure, the sample remained with the total of 828 observations and, still, included 14
sectors of the companies economic activity. Table 1 presents the structure of the sample.

Table 1. Sample structure according to the companies economic activity

Sector Observations Simple Frequency Accumulated Frequency
1-Agriculture and Fishing 18 2.17% 2.17%
2-Food and Beverages 126 15.22% 17.39%
3-Commerce 36 4.35% 21.74%
4-Construction 108 13.04% 34.78%
5-Mining 36 4.35% 39.13%
6-Others 126 15.22% 54.35%
7-Pulp and Paper 54 6.52% 60.87%
8-Extraction of Oil and Gas 36 4.35% 65.22%
9-Chemical 36 4.35% 69.57%
10-Steelmaking and Metallurgy 72 8.70% 78.26%
11-Software and Data 18 2.17% 80.43%
12-Telecommunication 36 4.35% 84.78%
13-Transportation 90 10.87% 95.65%
14-Automobiles and Parts 36 4.35% 100.00%

Total 828 - -

Source: Elaborated by the authors.
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3.2 Econometric Modeling

The SPSL construct was operationalized by means of a market model. This kind of econometric model relates
the representative returns of the market portfolio and the returns related to the companies™ economic activity
sector (independent variables) to the share returns (dependent variable). Nevertheless, the development of this
econometric modeling followed Chan and Hammeed (2006) recommendations. For the authors, the SPSL
calculation must embody, in regard of the emerging countries, just representative information of the market
portfolio. For these countries, there would be a high sectorial concentration, which restricts the use, in the market
model, of information pertinent to the companies’economic activity sector. This econometric modeling was
defined as follows:

Rit =a+ ﬁlRMt + gt (1)
In which: R;: stock return i for the period t; RM;: market protfolio return for the period t. The Ibovespa
benchmark returns as representative of the market portfolio returns and; &,: error term.
For each quarter and stock analyzed, the results of the market model (Model 1) were obtained by means of linear
regressions. Afterwards, a logistical transformation of the coefficients of determination (R?) obtained in Model 1,

as proposed by Morck et al. (2000) and Chan and Hameed (2006) was performed. This formulation is, thus,
defined:

. R%
Sinc;; = In <1_Ri2t) (2
in which: Sincit: stock price synchronicity i for the period t; In Napier’s logarithm and; R?it coefficient of
determination for the company i in the period t.

For the calculation of the companies” potential credit ratings a set of variables, aiming to measure the probability
a certain company takes on the investment grade was used. This procedure allowed to identify the
companies different probabilities of taking on the investment grade, even within a single credit rating level
(current). Thus, a Probit model in panel data was used. This formulation is defined as follows:

RatingPot;; = a + B, Xir + & 3)

in which: RatingPot;;: binary variable representative of the potential credit rating for the company i in the period t.
It takes on the value 1 for the credit ratings rated as investment grade by the risk-rating agencies (S&P and
Mood’s). It takes on the value O for the other observations; X;.: variable vector for the company i in the period t
and; &,: error term.

The independent variables used in the Model 3 (X;;) were based on the works of Alissa et al. (2013), Hovakimian
et al. (2009), Brito, Assaf and Corrar (2009) and Balios, Thomadakis and Tsipouri (2016) and are presented in
Table 2.

Table 2. Variables used in the calculation of the probabilities of the potential credit ratings

Variable Description Formula
. Apl_Financgp
Apl_Financce Short-term Investments In (T)
. . AC — PC
NWC Net Working Capital In ( )
AT
) DPR¢p
DPRcp Short-term Debts to related parties In (T)
. DPR,»
DPRyp Long-term Debts to related parties ln( AT )
. . . Empcp + Financep
Emp_Financcp Short-term Loans and Financing In (T
Em + Financ
Emp_Financep Long-term Loans and Financing In (%)
. o Fcx_Op
Fcx_Op Cash flow generated by operating activities ln( Y )
Imob Fixed Assets l (ImOb)
"\"ar
. . . LAJIR
LAJIR_DF Capacity of payment of Financial costs In ( OF )
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~ DIV
DIV_ACAO Dividend h _—
_AC ividend per share Quant Acdes
MV Market value of the companiesnet equity In(MV)

In: Naiper’s logarithm; Apl_Financcp: short-term investments; AC: working capital; PC: current liabilities; DPRc,: short-term debts to related
parties; DPRyp: long-term debts to related parties; Empcp: short-term loans; Empyp: long-term loans; Financce: short-term financing; Finance:
long-term financing; Fcx_op: cash flow generated by operating activities; Imob: fixed assets; LAJIR: earnings before interests and taxes; DF:
financial costs; DIV: dividend per share; Quant_Agdes: number of outstanding shares; VM: market value of the companiesnet equity and;
AT: average total assets.

Source: Elaborated by the authors.

Afterwards, the Hypotheses 1, 2 and 3 (H;, H, and H3) were tested using the variable Sincit (Model 2) and, also,
by the probabilities obtained by means of the Model 3, which refer to the companies analyzed taking on the
investment grade. For the tests of the hypotheses 1 and 2, the Logit model in panel, which separated the results
according to the types of the alterations of the companies” credit ratings (upgrades and downgrades), was used.
This econometric model is defined as:

ALTgar;, = a + BiSincy + BoSinc X GI + BsProbabg,,, + ByBeta;, + BsPricep;, +
BeROI;: + B,Crisis + &; (@)

in which: ALT_RAT: by variable representative of the credit ratings alterations of the company i in the period t.
It takes on the value 1 for upgrades and downgrades (these types of alterations were assessed separately). It takes
on the value 0 for the periods in which there were no alterations in the credit ratings; Sincit: synchronicity level
of the price of the stock i for the period t; Gl: binary variable which takes on value 1 for the credit ratings of the
companies rated as investment grade. It takes on value 0 for the other observations; Probab_Gl;: probability of
the credit rating for the company i for the period t in taking on the investment grade; Betait: market beta
coefficient for the company i in the period t. The market beta coefficient was calculated for a three-month period;
Price_PL;: ratio between the stock price and the net equity per share; ROIl;: average return on investment of
company i for the period t; Crisis: binary variable which takes on the value 1 for the observations which refer to
the years 2014 and 2015 It takes on the value O for the other observations and; &;: error term.

For the model 4, it was expected that the coefficients B; and ,, which are related to the SPSL, present negative
sign and statistical significance, both for the upgrades and downgrades. This result would bring evidences that
the capital market, by means of SPSL reduction, captures the alterations in the companiescredit ratings.
Regarding the upgrades, coefficients which positive signs for the variables Probab_Glit, Price_PLit and ROlit
and coefficients with negative signs for the variables Beta;; and Crisis were expected. Regarding the downgrades,
coefficients with signs opposite to the ones of the upgrades were expected. A remark for the Model 4 was the use
of the variable Crisis, which sought to capture periods of greater turbulence in the Brazilian financial markets.
According to data made available by the Instituto Brasileiro de Geografia e Estat&tica (IBGE, 2017), there was
strong contraction of the Gross Domestic Product (GDP) for the 2014-2015 period.

Regarding the test of the Hypothesis 3, the variable Probab_Glit was taken as dependent variable and examined
from a Tobit model. The use of the Tobit model is justified due to the fact that the probabilities obtained in
Model 3 are limited to the value range from 0 to 1. This econometric model is defined as:

Probabg;,, = a + ySincy + B;Sinc;; X GI + Bs3Beta;, + ByPricepy;, + PsROI; +
BeConcent_AC;; + B,Intang;; + &; ()

in which: Probab_Glit: probability of the credit rating of company i for the period t in taking on the investment
grade; Sincit: synchronicity level of the price of the stock i for the period t; Gl: binary variable which takes on
value 1 for the credit ratings of the companies rated as investment grade. It takes on value O for the other
observations; Beta;: market beta coefficient for the company i in the period t. The market beta coefficient was
calculated for a three-month period; Price_PLit: ratio between the stock price and the net equity per share; ROlit:
average return on investment of company i and for the period t; Concent_ACit: concentration level of the voting
capital of company i for the period t. For the calculation of this variable, the average accumulated participation
of the main three shareholders in the companies’voting capital was considered; Intangit: percentage of the
intangible assets in relation to the total assets. For this variable, the logarithmic scale was used and; &;: error
term.

For the model 5, it was expected that the coefficients 3; and B,, which are related to the SPSL, presented
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coefficient with negative sign and statistical significance. It would indicate that the stock prices embody
information on the companiespotential credit ratings. Moreover, the results can point that the capital markets
can foresee the ratings alterations. For the variables Betait and Concent_ACit coefficients with negative signs
were expected. For the other variables of the Model 5, coefficients with positive signs were expected.

4. Presentation and Discussion of the Results
The descriptive statistics of the variables used in the present study are presented in Table 3.

Table 3. Descriptive statistics

Panel A: Variables used in Model 3: potential credit ratings calculation

Coefficient of Variation

Variables Average Standard Deviation
Absolute Value
Apl_Financce -3.632 1.505 0.414
NwC -2.197 0.969 0.441
DPRcp -6.162 1.783 0.289
DPR.p -6.934 2.393 0.345
Emp_Financcp -2.889 0.830 0.287
Emp_Financ.p -1.546 0.679 0.439
Fex_Op -2.942 0.965 0.328
Imob -2.063 1.662 0.806
LAJIR_DF 2.611 10.762 4.122
DIV_AGCAO 1.262 3.140 2.488
MV 15.562 1.591 0.102

Panel B: variables used in Models 4 and 5

Coefficient of Variation

Variables Average Standard Deviation
Absolute Value

Concent_AC; 0.523 0.203 0.388
Crisis 0.273 - -
Intangic -2.412 1.683 0.698
Price_PL; 0.472 0.928 1.966
Probab_Gl; 0.242 0.391 1.616
ROl 0.083 0.154 1.855
Sinci -0.560 2.392 4271
Panel C: other information
Credit Ratings (investment grade) 21.48% of the observations
Credit Ratings de crédito (speculative grade) 78.52% of the observations

Apl_Financcp: short-term investments; NWC: net working capital; DPR,: short-term debts to related parties; DPR.p: long-term debts to
related parties; Emp_Financce: short-term loans and financings; Fcx_op: cash flow generated by operating activities; Imob: fixed assets;
LAJIR_DF: ratio between earnings before interests and taxes and financial costs; DIV_AG A O: dividend per share; MV: companies net equit
market value; Concent_AC;: level of ownership concentration; Crisis: period of economic-financial crisis in the Brazilian scenario; Intang:
percentage of the intangible assets compared with the total assets; Price_PLj: ratio between the price per share and the net equity per share;
Probab_Gl;: probability of the credit rating of company i for the period t in taking on investment grade; ROI;: average return on
investment of the company i for the period t and; Sinci: synchronicity level of the price of the stock i for the period t.

It was observed by means of Table 3 that the variable LAJIR_DF presented the greatest coefficient of variation
(CV) among the variables used in Model 3 (Panel A). On the other hand, the MV variable presented the lowest
CV. It was identified that the variable Sinc; (Panel B), which measures the stock price synchronicity levels,
present a relatively high CV, that is 4.271. Nonetheless, this characteristic of dispersion of the variable Sinc;
possibly do not leads to bias in the analysis, since robust models regarding the nonnormality and
heteroscedasticity of the data (Probit, Logit and Tobit models). Table 3 also indicates that 21.48% of the
observations concerns the credit ratings rated as investment grade and 78.52% were rated as speculative grade
(Panel C).

Next, the results obtained for Model 3 (table 4) are presented.
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Table 4. Results for Model 3: potential credit ratings

Variables Expected signs for the coefficients Coefficients
MV ) 6.497***
DIV_ACAO ) 1.569***
Emp_Financce ) -1.495**
NwWC ) 1.407**

Constant ? -111.077***

Observations 828
Wald chi 2(4) 69.23***

***Significant at 1%,; **Significant at 5%; *Significant at 10%.

MV: market value of the companiesnet equity; DIV_AGA O: dividends per share; Emp_Financce: short-term loans and financings and;
NWC: net working capital.

Source: Elaborated by the authors.

The results presented in Table 4 point that just the variables MV, DIV_AGA O, Emp_FinancCP and NWC are
associated with the potential credit ratings (the results for the other variables were not tabulated). The variables
MV and DIV_AGAO are tied, respectively, to the companies’size and distribution policies. The variables
Emp_FinancCP and NWC regard the short-term financial balance levels. Nevertheless, this result suggests that
the credit ratings are associated with the observable accounting and market variables, that is, there are innitial
evidences that the ratings do not fully embody the companies economic and financial foundations.

An additional analysis related the levels of current and potential credit ratings. This analysis was conducted from
Figure 1.
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Figure 1. Current and potential credit ratings

1: Caal (Moddy’s) and CCC+(S&P); 2: B3 (Moddy’s) and B-(S&P); 3: B2 (Moddy’s) and B(S&P); 4: Bl (Moddy’s) and B+(S&P); 5: Ba3
(Moddy’s) and BB-(S&P); 6: Ba2 (Moddy’s) and BB(S&P); 7: Bal (Moddy’s) and BB+(S&P); 8: Baa3 (Moddy’s) and BBB-(S&P); 9: Baa2
(Moddy’s) and BBB(S&P); 10: Baal (Moddy’s) and BBB+(S&P) and; 11: A3 (Moddy’s) and A-(S&P).

Source: Elaborated by the authors.

Through Figure 1, it can be observed that the probabilities of the companies in taking on investment grade are
positively linked to the current credit ratings. Nevertheless, these probabilites are not equal between the rating
classes. For instance, there are evidences of a greater probability that the companies which already have
investment grade (from the rating class 8 in Figure 1), remain in this level. Moreover, it was possible to identify
that even within each rating class there is a substantial variability regarding the potential credit ratings. This
result coroborates the idea that the credit ratings can be, in greater or lower level, foreseen from information
publicly available, as suggested by Hovakimian et al. (2009).

Following, the results for Model 4 are presented.
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Table 5. Results for Model 4

Panel A- Upgrade

Variables Expected signs for the coefficients Coefficients
Constant ? -1.3955***
sinc; ) 0.0538
Sinci x Gl ) -0.1781**
Probab_Glj ) 0.3970*
Betay ) -0.1779*
Price_PLj ) 0.4300%*
ROI; ) -0.0062
Crisis ) 0.3194
Panel B- Downgrade

Variables Expected signs for the coefficients Coefficients
Constant ? -0.5280**
Sinci ) 0.2006
Sincit x Gl ) 0.0924
Probab_Gl;; ) -3.2950%***
Betay ) 0.1871%*
Price_PL; ) 0.5592%**
ROl ) -0.2938***
Crisis (+) 1.8613***
Panel C- Model adjustment measures

Observations 828

Statistics chi2(14) 260.28

Probability chi2 0.000%***

Pseudo R? 0.1908

***Significant at 1%; ** Significant at 5%; * Significant at 10%.

Sinc;i:: synchronicity level of the price of the stock i for the period t; Gl: binary variable which takes on the value 1 for the credit ratings of
the companies rated with investment grade. It takes the value O for the other observations; Probab_Gl;: probability of the credit rating of the
company i for the period t in taking on the investment grade; Beta;:: market beta coefficient for the company i in the period t. The market beta
coefficient was calculated for a three-month period; Price_PL;: ratio between the stock price and the net equity per share; ROl;: average
return on investment of the company i for the period t; Crisis: binary variable which takes on the value 1 for the observations regarding the
years 2014 and 2015.

Source: Elaborated by the authors.

The results found for Model 4 point that the stock prices signal alterations in the companiescredit ratings in
upgrade conditions. For these positive rating alterations, the coefficient $2 (Sinci x GI) of Model 4 presented
negative sign and statistical significance at 1%. The results obtained evince a negative association between the
SPSL and the credit ratings for the companies with investment grade. A possible explanation for this result is that
companies with investment grade tend to provide, to the market, a greater amount of and higher-quality relevant
information for decision-making compared to companies rated as speculative investment.

Moreover, it was identified that the variable Betait presented negative coefficient and statistical significance at
10%, indicating that greater levels of systematic market risks are associated negatively to the upgrades of the
ratings. On the other hand, the variable Price_PLit presented positive coefficient and statistical significance,
which suggests that the expectations of the companies future growth may be positively associated with the
ratings alterations.

Regarding the downgrades, significant results which evince that the stock prices reflect these negative alterations
of the ratings were not found. Thus, the coefficients of the variables related to the SPSL did not show to be
different from zero. A plausible explanation for that is that the investors can recognize that these downgrades do
not set up as a permanent situation for the companies. Still regarding the downgrades, it was identified that the
coefficient of the variables Probab_Glit and ROIit presented negative sign and statistical significance, whereas
the variables Betay, Price PLit and Crisis presented positive sign for their coefficients and statistical
significance.

Overall, the results obtained in Model 4 support this study’s Hypothesis 1 regarding the upgrades. In contrast, no
elements which could support the Hypothesis 2 were found.
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Finally, the results for Model 5 are presented.

Table 6. Results for Model 5

Variables Expected coefficient signs Coefficients
Constant ? 0.6086***
Sinci ) 0.0133
Sinci x Gl ) -0.0395***
Betay ) -0.3587***
Price_PLi +) 0.0181
ROl ) 0.0097***
Concent_ACj ) -0.5125%**
Intangic (+) 0.0048
Observations 828
Statistics chi2 266.48***
Pseudo R? 49.59%

***Significant at 1%; ** Significant at 5%; * Significant at10%.

Sinci:: synchronicity level of the price of the stock i for the period t; GI: binary variable which takes on value 1 for the credit ratings of the
companies rated as investment grade. It takes value O for the other observations. Betay: market beta coefficient for the company i in the
period t. The market beta coefficient was calculated for a three-month period; Price_PL: ratio between the price per share and the net equity
per share; ROI;: average return on investment of the company i for the period t; Concent_AC;: concentration level of the voting capital of
company i for the period t. For the calculation of this variable, the average accumulated participation of the three main shareholders in the
voting capital was considered and; Intangi:: percentage of the intangible assets in relation to the total assets. For this variable, the logarithm
scale was used.

Source: Elaborated by the authors.

For the Model 5, evinces that the SPSL were negatively associated with the companiespotential credit ratings.
This result was significant for the companies rated as investment grade. Thus, the capital market may be a more
suitable source of information on the alterations of the companiesratings compared to the risk-rating agencies.
Studies such as Driss et al. (in press), Alissa et al. (2013) and Hovakimian et al. (2009) indicate that the review
of the credit ratings levels by the risk-rating agencies takes place very slowly, which would imply that the ratings
may not suitably embody the default probability of credit borrowers. Moreover, it was identified that the
variables Beta;, Concent_ ACit (negative relationship) and ROlit (positive relationship) presented statistical
associations with the companies potential credit ratings.

With the results found in Model 5, there were evidences which support the Hypothesis 3.
4.1 Additional Tests

As a means of validation of the results reached in the present study, a metric which refers to the informativeness
levels of the stock prices was elaborated. This metric was based on the work of Jin and Myers (2006) and was
defined in the following way:

Ryt — Rfy = a + B1(RM; — Rf) + B2(RMy_y — Rf;_1) + PB3Crisis + ' dummyqecror+ & (6)

in which: Rit: return of the stock i for the period t; Rft and Rft-1: risk-free rate for the periods t and t-1,
respectively. The interest rate of the Interbank Deposit Certificate (CDI) was used as representative of the
risk-free rate; RMt and RMt-1: return of the market portfolio for the periods t and t-1, respectively, and the
returns of the Ibovespa index were used as representatives of the market portfolio returns; Crisis: binary variable
which takes on value 1 for the observations regarding the years 2014-2015. It takes on value O for the other
observations; dummysector: binary variables representative of the companies” economic activity sector and; «;:
error term.

For the estimate of the coefficients of Model 6, the regression technique with panel data from the random effects
was used. Moreover, the error term (e.) of Model 6 represents a proxy variable in the measurement of the stock
price informativeness in reflecting the companies specific information. Afterwards, it was examined whether the
stock prices bring relevant information regarding the companies“potential ratings under study. Therefore, a Tobit
model, which is defined as follows, was used:
Probabg;;, = a + piInfy + BaInfey + BsInfi_; + Bulnf_z + BsInfi_4 + BsBeta;, + B;Pricep,;, +
BsROI;; + ByConcent_AC;, + BioIntang;; + & (7
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in which: Probab_Glit; probability of the credit rating of the company i for the period t in taking on the
investment grade; Inft, Inft-1, Inft-2, Inft-3 and Inft-4; stock price informativess. The variable Inft does not
present lag in the period, whereas the variables Inft-1, Inft-2, Inft-3 and Inft-4 present, respectively, lags of 1 to 4
periods; Beta;;: market beta coefficient for the company i in the period t. It is worth to highlight that the market
beta coefficient was calculated for a three-month period; Price_PLit: ratio between the stock price and the net
equity per share; ROIlit: average return on investment of company i for the period t; Concent ACit:
concentration level of the voting capital of the company i for the period t. For the calculation of this variable, the
average accumulated participation of the three main shareholders was considered; Intangit: percentage of the
intangible assets in relation to the total assets. For this variable, the logarithm scale was used and; &,: error term.

For the Model 7, it was expected that the variables Inft, Inft-1, Inft-2, Inft-3 and Inft-4 presented coefficients
with positive sign and statistical significance. This result would indicate that the stock prices embody relevant
information regarding the companiespotential credit ratings. Moreover, it indicates that the capital market may
reflect, with some antecipation, these types of credit ratings. The control variables (Betay, Price_PLit, ROIit,
Concent_ACit and Intang;) which were used in Model 7 aimed to examine the factors associated with the
companies’potential credit ratings. Nevertheless, it was assumed that such control variables are not entirely
reflected in the variables which represent the informativeness of the stock prices (Inft, Inft-1, Inft-2, Inft-3 and
Inft-4). For the variables Beta;; and Concent_ACit coefficients with negative sign were expected, while for the
variables Price_PLit, ROIit and Intang;, coefficients with positive sign were expected.

First, the results obtained in Model 6 are presented.

Table 7. Results for Model 6

Variables Expected coefficient signs Coefficients Robust Standard Error
Constant + 0.0359*** 0.0081
(RM;- Rf) + 0.8740%** 0.0454
(RM¢1- Rfi) + 0.1661*** 0.0391
Crisis - -0.0459*** 0.0126
Binary variables for sector Yes
Panel data Random Effects
Observations 828
Probability chi2 (qui-square) 0.000***
R? Overall 0.3651

***Significant at 1%; ** Significant at 5%; * Significant at 10%.

Rft e Rft-1: risk-free rate for the periods t and t-1, respectively. The interest rate of the Interbank Deposit Certificate (CDI) was used as
representative of the risk-free rate; RMt and RMt-1: return of the market portfolio for the periods t and t-1, respectively, and the returns of
the Ibovespa index were used as representatives of the market portfolio returns; Crisis: binary variable which takes on value 1 for the
observations regarding the years 2014-2915, It takes on value 0 for the other observations; dummysector: binary variables representative of
the companies” economic activity sector and; €. error term.

Source: Elaborated by the authors.

Model 6 presented statistically significant chi2 (qui-square) probability, indicating the model adjustment of the
data used. The model’s explanatory power is 36.5%. The coefficient of the variables presented the expected sign
and statistical significance, at 1%. For the Model 6, a reduction of the market premiums for the 2014-2015
period, which correspond to periods of crisis for the Brazilian financial market, was identified. Afterwards, the
error term of the Model 6 was used in the development of the stock price informativeness variable (Inf). These
results are presented next.
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Table 8. Results for Model 7

Variables Expected Full Sample Coefficients Investment Grade Coefficients ~ Speculative Grade Coefficients
coefficient signs (Standard Error) (Standard Error) (Standard Error)
0.5182*** 1.1485*** 0.1161**
Constant +
(0.0735) (0.1364) (0.0517)
Inf N 0.2266** 0.5143** 0.1237*
' (0.1032) (0.2013) (0.0750)
Inf N 0.2535** 0.4256** 0.1990%***
o (0.1059) (0.2030) (0.0747)
Inf N 0.0700 0.4508** 0.0636
v (0.1192) (0.2114) (0.0831)
Inf N -0.0036 -0.0268 0.0182
v (0.1162) (0.2331) (0.0803)
Inf N -0.0101 0.0140 -0.0985
“ (0.1215) (0.2493) (0.0852)
Betz -0.0227 0.0381 -0.0160
" (0.0140) (0.0291) (0.102)
. 0.0779*** 0.1336*** -0.0288
Price_PLi +
- (0.0268) (0.0475) (0.0211)
RO N 0.0158*** 0.0142*** 0.0092***
" (0.0024) (0.0038) (0.0017)
-0.3899*** -0.9095*** -0.0382
Concent_ACj -
(0.1017) (0.2059) (0.0713)
0.0543*** 0.0916*** 0.0162*
Intangic +
(0.0118) (0.0217) (0.0083)
Observations 828 178 650
Statistics chi2 85.97*** 48.54*** 56.31***
Pseudo R? 0.1531 0.1835 0.0547

*** Significant at 1%; ** Significant at 5%; * Significant at 10%.

Infy, Infeq, Infi,, Infes e Infiq: stock price informativeness. The variable Inf; does not present period lag, whereas the variables Inf., Inf;,, Infi.3
and Inf.4 present, respectively, lags from 1 to 4 periods; Betay:: market beta coefficient for the company i in the period t. The market beta
coefficient was calculated for a three-month period; Price_PL;: ratio between the stock price and the net equity per share; ROl;: average return
on investment of the company i for the period t; Concent_AC;: concentration level of the voting capital of the company i for the period t. For the
calculation of this variable, the average accumulated participation of the companies’three main shareholders was considered; Intang;:
percentage of the intangible assets in relation to the total assets. For this variable, the logarithm scale was used.

Source: Elaborated by the authors.

The results presented in Table 8 indicate a statistically significant and positive relationship between the share
price informativeness levels and the companies potential credit ratings. Nonetheless, the results did not show
to be equivalent when segregating the companies rated as investment grade and speculative grade. Regarding the
sample of the companies rated as investment grade, the variables Inft, Inft-1, Inft-2 are statistically significant at
5%. Regarding the companies rated as speculative grade, it was identified that the variables Inft and Inft-1 are
statistically significant at 10% and 1%, respectively. Nevertheless, the Wald test was carried out and it indicated
that the coefficients for the variable Inf are statistically different at 1% for those two credit ratings. To elucidate
this matter, Figure 2 presents the estimated coefficients for the variables Inft, Inft-1, Inft-2, Inft-3 and Inft-4.

As Figure 2 evinces, the stock prices may convey relevant information on the companies potential credit ratings,
specially for those rated as investment grade. Thus, the results found for the share price informativeness metric
(Inf) corroborate the results found for the stock price synchronicity metric (Sinc).
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Figure 2. Stock price informativeness in relation to potential credit ratings

Inf: stock price informativeness
Source: Elaborated by the authors.

An important economic implication for the results, as presented in Figure 2, is that the capital market can
become a kind of market monitor, regarding the stock price informativeness, whose quality is worse to the
companies rated as speculative grade than to investment grade ones. This would be a plausible explanation for
the oppotunistic action of the companies 'managers concerning the practices of result management (Alissa et al.,
2013), financial leverage levels (Hung et al., 2017), aspects of corporate governance (Ham & Koharki, 2016),
among other aspects.

Another matter which was examined was whether the inferences carried out from the results reached are biased
by identification problems, in terms of the relationship between the variables related to the information levels
reflected on the stock prices (Sinc and Inf) and the companies credit ratings. Thus, the Granger causality test for
panel data was used, based on the recommendations of Dumitrescu and Hurlin (2012). The results are presented
in Table 9.

Table 9. Granger causality test in panel data

Causality Direction Causality Direction
Statistics SPSL—Ratings Ratings—SPSL
(11ag) (1 lag)
W-bar 0.3666 1.2720
Z-bar -2.6115%** 1.1217
Z-bar tilde -2.5293** 0.5200

*** Significant at level of 1%; ** Significant at level of 5%; * Significant at level of 10%.
SPSL.: stock price synchronicity levels; Ratings: the companiescredit ratings levels.
Source: Elaborated by the authors.

The results of the Granger causality test indicated that the SPSL influence the companiescurrent credit ratings.
The results did not evince an inverse relationship. From this, there are no evidences of identification problems
between the variables analyzed.

5. Final Considerations

It seems to be a matter open to endless discussions to the consideration that credit ratings bring relevant and
timely information on decision-making of the economic agents in the financial markets. The companies credit
ratings reviewing process by the risk-rating agencies tend to be slow and not to embody all the relevant
information on the companies“default probabilities. These characteristics of the credit ratings can be exarcebated
for less developed countries, which generally present an informational environment of less transparency, low
levels of legal enforcement and ownership rights when compared to developed markets.

Nonetheless, the results reached by the present study point that the stock prices can signal, with some
antecipation, the credit ratings alterations. This effect was detected by lower SPSL associated with alterations
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(upgrade and downgrade) in the current credit ratings. The stock prices would tend to reflect the potential credit
ratings as well.

Another characteristic of the results found between the SPSL and the credit ratings is that they are associated
with companies rated as investment grade. This fact points that not all the credit risk ratings present relevant
informational content for the decision-making of stock investors. It is worth highlighting that the result
robustness was additionally tested from additional tests such as informativeness and Granger causality for panel
data.

The generalization of this study’s results must be seen with caution, mainly when countries which present
substantial differences regarding the informational environment, as it is observed in the Brazilian scenario, are
taken into account. Another limitation of the study is the consideration that the relationship between credit
ratings and SPSL is monotonic (strictly negative). This question of the monotonicity of SPSL with respect to
company specific-information permeates a rich academic debate, as can be seen in the work of Kelly (2014),
Xing and Anderson (2011), among others.

For future researches, it would be interesting to investigate how the mechanism of stock price formation
embodies relevant information on the companies credit ratings during recession and financial crisis periods. It is
also interesting to compare how the stocks of peer firms reflect credit rating information. The issues are quite
incipient not only in the Brazilian scenario, but for undeveloped and emerging markets.
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