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Introduction

Knowledge of available indicators is necessary for decision-making in investing and financing the
productive projects and the trade-off risk-return for an optimal allocation of resources in an
economy. It is essential in, especially, financial resources shortage periods, one frequent situation
in many developing economies and, particulatly, in the Brazilian economy.

Economic policymakers and managers in emerging economies attempt to attract capital to
productive projects that develop their economies by providing greater employment opportunities
and social welfare. On the other hand, resource managers seek to invest and finance projects or
economic activities that can offer returns that compensate the risk assumed by allocating resources
in these economies as well as any investor attempt to obtain the most meaningful information
about their investment possibilities among investment options available in the international market.
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Investment and financing of productive projects or the production in economies occur
through the financial market, particularly the capital market. The productive projects provide the
necessary conditions for the economic development of national economies and to maintain jobs
and income growth in the capital market, the source of resources for investment and financing.
Therefore, a relevant advanced indicator of an economy is its capital market performance, whose
prime indicator is the stock market profitability index that reflects the expectations of economic
agents. From these stock market profitability indices, risks associated with productive projects,
national economies sectors, a national economy, and the global economy can be estimated. The
total risk of asset projects portfolio and its two components, the market risk and the idiosyncratic
or specific risk can be estimated through the assets or projects portfolio's returns and the market
portfolio returns. The finance theory studies investment and financing through appropriate
methodologies to observe the risk associated with productive activities or productive projects. This
theory was developed in the last seven decades from the portfolio optimization model, suggested
by Markowitz (1952), and the model's determination specifies the risk-return trade-off. Hence, the
risk quantification of a diversified portfolio can occur through the market model, presented in the
literature by Sharpe (1963) in one of the finance theory seminal works. The market model can be
represented by a stochastic model with an asset or an asset portfolio return as a response variable
and the market portfolio return as a regressor whose proxy can be obtained in each national
economy's stock market profitability indexes.

This way, each national economy provides an indicator representing the market portfolio
that encompasses the most productive projects: the indicator closest to a market portfolio of that
economy. It can be represented by the stock market profitability index of each of these economies.
In contrast, the indicator representing the global market portfolio or the world economy can be
obtained by a portfolio that gathers all national markets or a profitability index of that portfolio or
the global stock market. Some financial market institutions calculate and make profitability indices
for the national stock markets and the global stock market available. This way, one can build market
models for each national economy and, in particular, for the Brazilian economy.

The total risk of each economy integrated into the world economy can be estimated as well
as their components, the market risk, and the idiosyncratic risk. The market risk reflects the events
that affect each national economy, such as wars, climatic disasters, and pandemics. In contrast, the
idiosyncratic risk is associated with events that affect only a particular national economy or a
country, that is, the risk part that may produce a direct impact motivated by a specific economic
measure that affects a national economy. Therefore, the expectations of idiosyncratic risk indicate
how each economy is mainly affected by events that concern only a country or how each country
manages its productive projects and economic activity inherent problems. Hence, idiosyncratic risk
can be recognized as a relevant indicator for investors in general.

Another relevant parameter associated with the risk of economic activity in national
economies concerns the sovereign risk premium measured by country risk, whose main indicator
is the Emerging Markets Bond Index (EMBI+). This index quantifies the margin that international
investors consider a fair return for investing in productive projects or investing in bonds referenced
by productive projects developed in a given national economy.

Many types of research have been carried out on the idiosyncratic risk of investment
projects, investment project portfolios, or national economies in general. These studies are
differentiated by how this risk is estimated, such as the models used and estimation methods, and
the relationship or association of the indicators. It happens with the returns or with other indicators
of these investment projects or investment project portfolios. The same occurs in researches
related to sovereign risk or the premium associated with this risk. Further on, in this work, some
of these researches will be commented.

This work aims to estimate the idiosyncratic risk time series of the Brazilian economy and
verify its interaction with the EMBI+ Brazil, the Brazilian country risk indicator. It does so using
heteroscedastic conditional autoregressive models, autoregressive vector models with error
correction, respectively. This paper intends to provide an indicator for the risk associated with the
Brazilian economy as an alternative to country risk.
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In addition to this introduction, other sections are presented in this work as follows. Section
2 presents a brief of the research related to the topics discussed here, while Section 3 presents its
methodological approach. The sample or data employed that are presented in Section 4. And the
analysis of the results obtained is presented in Section 5. Finally, in Section 6 are the conclusion
and final comments of the work followed by the bibliographic references.

The stock profitability index is a proxy for a diversified portfolio for each of the economies
that make up the global economy, which allows estimating national and global economy volatilities.
Asset volatility or total risk of investment projects portfolios or an economy can be divided into
two parts. The first one is the market risk, which refers to the risk affecting the portfolio or all
economies inserted in the global market. The second one is the idiosyncratic risk, which can be
minimized with the diversification of the portfolio and recognized as an inherent risk to each
national economy inserted in the global economy. Idiosyncratic risk expectations describe how
each economy is particularly affected by events related to only a respective country. Each country
manages the problems related to its products and infrastructure projects that can provide well-
being.

From Sharpe (1963), many types of research have been carried out to determine the total
risk and its components. The market model estimation allows for determining the beta coefficient,
the primary indicator of market risk, and the idiosyncratic risk also called specific risk. In a
pioneering work, Rosenberg and McKibben (1973) search to make equity systematic and specific
risk predictions proposing stochastic models construction using the market model concept to
determine the beta coefficient and the idiosyncratic. Based on the work of Rosenberg and
McKibben (1973)-many types of research were developed to extend and improve the methods
employed. Fu (2009) sought to estimate the idiosyncratic risk and its relationship with the monthly
stock returns using the three-factor model suggested by Fama and French (1993) and the
Autoregressive Conditional Heteroscedasticity (ARCH) models family available in the finance
literature, developed from the seminal work by Engle (1982) and the work by Bollerslev (19806).
Angelidis and Tessaromatis (2008) observe that idiosyncratic risk has been neglected to the
detriment of a more considerable emphasis given to the systematic risk in determining the risk
premium, and Campbell, Hilscher, and Szilagyi (2008) emphasize the importance of assessing
idiosyncratic risk.

In general, market volatility increases in the periods leading up to crises and during periods
of crisis. In the recent period of the world economy and as noted by Kalra (2008) with the North
American subprime crisis, which started in the middle of 2007, and the decrease in the global
market credit supply: the global economy and in capital markets, in particular, was out of control.
Among the most recent studies that attempt to estimate idiosyncratic risk are Chang, Ko, Nakano,
and Ghon Rhee (2018), with data from the Japanese economy, Shi and Zhou (2019), with data
from the Chinese stock market, and Blitz, Hanauer, and Vidojevic (2020), which treats this risk as
an anomaly, can be mentioned. Works related to sanitary crises or epidemics and pandemics that
have occupied academic researchers with studies that seek to verify changes in the productive
projects, in productive projects portfolios, in economic sectors, and national economies risk,
should also be mentioned. Among these researches; Naidenova, Parshakov, and Shakina (2020),
which deals with idiosyncratic and systematic shocks caused by the Covid-19 Pandemic in the
financial markets, and the recent research by Atkenson (2020), by Barro, Ursua, and Weng (2020),
by Anderson, Heesterbeek, Klinkenberg, and Hollingsworth (2020), Mckibbin and Fernando
(2020), and Gourinchas (2020), on the influence of the crisis caused by the Covid-19 Pandemic in
the macroeconomic environment.

A prominent aspect of emerging economies is the level of accentuated indebtedness, in
particular external indebtedness. Since in several periods, there is a scarcity of resources requiring
external resources contribution. Hence, from the resource managers' point of view, all available
indicators are crucial for efficient allocation of resources in these economies and assisting
investment decision making. Among many parameters, investors and asset managers observe two
of the most relevant indicators across the risky bond markets: country risk and risk or total risk.
Total risk and country risk, which measure the stability of national economies through the ability
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to honor foreign debt payment, is one of the main parameters observed for the efficient allocation
of resources in the international market. Emerging markets have proven to be increasingly efficient
in terms of information, which should reveal associations between these parameters in the long
run. Although the country risk can be represented by the Emerging Markets Bond Index (EMBI+),
it does not present any problems regarding its determination since the prices of these securities can
be observed directly in the market for these securities.

In contrast, sovereign risk refers to the credit risk of transactions that involve the state and
is measured by credit rating or rating agencies such as Moody's, Fitch and Standard & Poort's. To
mention those of more relevance, country risk refers to the excess return required to invest in a
particular country, a risk premium, or margin which the EMBI+ indices can observe quotes for
each country or by the CDS - Credit Default Swap. Resource managers observe these indicators
for resource allocation. When the risk of a given market increases, investors seek to reduce the
total risk of their portfolios by reallocating assets, transferring resources from bonds linked to
emerging markets to developed markets in a movement called the flight to quality.

Many studies and researches have stimulated academic interest in lines of research that
involve sovereign risk and country risk, especially research related to the behavior of the EMBI+
and CDS' indexes in emerging countries. Some studies seek to relate these indices to
macroeconomic indicators using various methodologies, especially those that involve statistical
inference. The studies that can be mentioned are Kocsis (2013) which uses principal components
analysis to decompose market indicators as the EMBI+ and CDS of a representative sample of
national economies; Herrera et al. (2013), which links EMBI+ with other systematic risk factors in
the Mexican economy; Cristo & Gomez-Puig (2014) which presents evidence of the relationship
between EMBI+ and macroeconomic variables from seven Latin American countries using
autoregressive vector models with error correction mechanism and Alfaro, Medel, and Moreno
(2017) that studies the country risk behavior and other three variables involving volatility and
exchange rate of Latin American countries, through an autoregressive vector model. It should be
noted that Alfaro et al. (2017) carry out a particular study for the Chilean economy, including the
copper price in the international market, and point out that Alfaro et al. (2017) emphasize that:
among Latin American countries, EMBI+ is more relevant to Brazil than to other Latin American
countries.

Methods

In the construction and estimation of stochastic models necessary to achieve this work objectively,
it is crucial to verify some assumptions. This way the normality is a fundamental assumption. Thus,
the normality hypothesis test suggested by Jarque and Bera as described in Gujarati and Porter
(2011) or Wooldridge (2012) was used. Another fundamental assumption for this research refers
to stationarity. According to Gujarati and Porter (2011), it must be highlighted that nonstationarity
commonly causes spurious regressions even in large samples. The stationarity test used here was
the Dickey-Fuller Augmented (ADF). It is crucial to mention that the absence of stationarity can
be corrected through differentiation processes. Further details can be seen in Gujarati and Porter
(2011). Another fundamental statistical test for doing this work refers to the cointegration
hypotheses. According to the description presented in Enders (2010), the Johansen test was
selected to use among the cointegration tests available in the literature because of its suitability for
estimating the autoregressive vector model shown below. Besides that, other statistical hypotheses
tests inherent by the estimated models were performed.

For the conception of this research, the time series of country risk and idiosyncratic risk of
the Brazilian economy was initially elaborated. The country risk is represented by its leading
indicator EMBI+. It can be observed in the market, while the idiosyncratic risk determination is
estimated using the market model, a stochastic linear model that relates the return of an asset to
the return of the market portfolio.

The concept and determination of total risk and its components, systematic risk, and
idiosyncratic risk, were established based on the Single Index Model, or market model, proposed
by Sharpe (1963) that relates the returns of an asset portfolio and market portfolio returns that
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were previously mentioned. Within this scope of work, the risk asset portfolio is characterized by
the profitability index of the Brazilian stock market, represented by the MSCI Brazil index. In
contrast, the global stock market portfolio is characterized by the profitability index of the global
stock market, represented by the MSCI ACWorld stock index. These two indices are calculated by
the financial services company Morgan Stanley Capital Internacional (MSCI). They will be
discussed below in the section dealing with the data used in this work. The market model can be
described as follows:

Rt:a‘l'ﬁRMt‘l'et (1)

where: R, = return of the MSCI Brazil index in period t; and Ry = return on the ACWorld index
or global stock market portfolio in period t. From the market model, the conditional average and
conditional variance of the returns on financial assets that can be determined as follows

mean: E(R¢|Ry:) = a + B Ry 2)
variance: V(R¢|Rye) = B2V (Rye) + V(ep) 3)

The total risk, measured by the conditional variance, can be divided into market risk and
idiosyncratic risk according to the expression [3] above. The first installment represents a market
risk, while the second installment represents an idiosyncratic risk. The beta coefficient is the main
systematic risk indicator, while the market model stochastic terms variance determines the
idiosyncratic risk. The estimation of the beta coefficient takes place through econometric methods
applied to linear regression models, such as in the works by Scholes and Williams (1977) using a
univariate model and by (A. A. Salles, 2006) using a multivariate model. The estimation of
idiosyncratic risk can be done through stochastic volatility models such as the ARCH family
models, particularly the GARCH suggested by Engle (1982) and Bollerslev (19806), respectively.
The GARCH model, proposed by Bollerslev (1986), secks to assimilate a standard behavior in the
return series of financial assets. High values also follow large values in the following periods, not
necessarily in the same direction, following a predictable process. Once alpha and beta parameters
are more significant than zero, a GARCH model (p, q) can be described in its general form by the
expression:

of = ag + Z?=1 aetz—j + Z7=1ﬁ O-tz—j )

Hence, in addition to the ARCH and GARCH models, other well-known ARCH family
models such as IGARCH, EGARCH, and TGARCH were tested. The model selection ctiterion
suggested by Akaike, the AIC, which can be seen in Gujarati and Porter (2011)or Wooldridge
(2012), was used to select the ARCH family model. The model selected and used in this work to
estimate the idiosyncratic risk was a heteroscedastic regression model, where the stochastic terms
follow a GARCH (1, 1) model, that can be described as follows:

R, = a+ B Ry + e, e ~Student (0;07;v) 5)
of = ag + aef_+ fof, ©)

The estimation of the market model for the Brazilian market described above in [5] used the
sample of returns from profitability indexes of the MSCI Brazil and MSCI ACWorld markets.
Therefore, the idiosyncratic risk time series were obtained from this GARCH (1, 1) model results.

To achieve the purpose of this work, multivariate stochastic models were utilized in particular
bivariate models developed from the autoregressive vector models. Presented in the econometric
literature by Sims (1980), these models do not distinguish endogenous and exogenous variables
and allow for the study of the relationship between two or more stochastic variables, innovations,
ot shocks that one variable can transmit to another or other variables and verify the short and long-
run relationship between the variables involved. Also, one can verify the hypothesis of Granger
causality among the variables involved (see Granger (1969) and Sims (1972)). Considering two
variables of interest for this research, the idiosyncratic risk, from now on IDR, and the EMBI+
the VAR model can be described in its simplest form by the following system of equations:

Yo =PB1+ B2Yeo1 + P3Zi1 + €1t (7
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Ze = Py + PsZi_1 + PeYi1 + 2t ®)

where the variables Y, and Z, are stationary, and €, and € have an expected value equal to zero
and are orthogonal. In this work, the variable Y, represents the variable IDR while the variable Z;
the EMBI+ Brazil. If the cointegrating hypothesis between these variable's time series is not
rejected, the VAR model must be modified to VEC model or VECM. The VECM takes into
consideration the cointegration between these variables through the error correction mechanism
(ECM), a linear combination between Y, and Z, (see Salles and Almeida (2017)). This VECM model
can be described in its simplest form as follow:

Ye = B1+ B2ECM + B3Yi_y + PaZiq + &1t ©)
Zy = Ps+ BeECM + B7Z;_1 + PgYi-1 + &3t (10)

Results and Discussion

The primary data that formed the sample used in this work were collected on the Ipeadata website,
www.ipeadata.gov.br, for EMBI +, and on the Investing.com website for the profitability indices
of the Brazilian stock Market -- the MSCI Brazil Index -- and profitability of the global stock market
-- MSCI All-Country World Equity Index -- or simply MSCI ACWorld Index, calculated by the
financial services company Morgan Stanley Capital International (MSCI). These collected data were
transformed into close weekly data, that is, the latter trading day of the week covering the period
from June 7, 2009, to March 22, 2020, generating 564 weekly quotations of the equity market
indices collected.

The IDR time series was obtained by estimating the market model given by the expressions
shown in [5] with the stochastic terms adjusted to a Student t distribution with approximately 7
degrees of freedom. The mean, variance, and performance metrics of the estimates are shown
respectively in Table 1.

Table 1. The Brazilian IDR Model Estimation Results

Mean Equation
MSCI Bry= -0.0031 + 1.3442 ACWORD
se (0.0011) (0.0451)

Variance Equation
of= 00003 + 0.0838e?,; + 0.8927d% 4

se (0.0001) (0.0283) (0.0312)
R-Squared =0.4629 Std Error of Regression = 0.0313
Durbin-Watson Stat =1.8679 Sum Squared Resid = 0.5511
Student t Degree of Freedom=  6.71 Akaike Criterion =-4.2543

EMBI-Er

Figure 1. The Brazilian Country Risk
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Figure 2. The Brazilian Idiosyncratic Risk
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Figure 3. The Brazilian Indicator of the Country Risk and Idiosyncratic Risk Variations

From the EMBI+ and IDR time series estimates obtained, the VECM model for the
elaboration of this work was implemented. The behavior and evolution of these time series during
the studied period can be observed in the plots presented in Figures 1 and 2. Figure 3 presented
the plots of the evolution of the variation of these indicators in the period, showing their
interactions has some limitations.

Table 2. Statistical Summary of Time Series

EMBI+ IDR EMBI+ IDR

Statistics Quotes  Estimates Variations Variations
Mean 251.9751  0.0010 0.0009 0.0042
Median 239.0000  0.0008 0.0000 -0.0379
Maximum 554.0000  0.0037 0.3018 1.1756
Minimum 137.0000  0.0002 -0.1923 -0.1022
Std Deviation 72.5232 0.0006 0.0616 0.1265
Skewness 1.4714 1.4073 0.4388 3.9026
Kurtosis 5.9014 4.8734 4.8639 27.1381
Jarque-Bera test  400.6215  268.1563  99.5605 15096.96
(p value) (0.0000)  (0.0000) (0.0000) (0.0000)
ADF test -2.7425 -4.4010 -16.0360  -23.2816

(p value) (02198)  (0.0023)  (0.0000)  (0.0000)
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Table 2 presents a time series statistical summary used to obtain the research objective, that
is, to verify the iteration between the country risk and idiosyncratic risk of the Brazilian economy. To
estimate the autoregressive vector model, 563 observations of EMBI+ and IDR variations were used.
Table 2 presents two columns on the left showing a significant difference between the measures listed
in these columns. The volatility between them represents almost 50%. The normality hypothesis of
these time series presents similar and distant measures of asymmetry and kurtosis coefficients than
normal distribution coefficients which are confirmed by the Jarque-Bera test, which does not allow
acceptance of the normality hypothesis for these two-time series. The stationarity hypothesis for the
EMBI+ time series is not accepted, while for the IDR time series, this hypothesis is not rejected. The
time series summarized in Table 2 are in the last two columns on the right. These variations time
series were used in the autoregressive vector model implemented in this work. It is possible to
observe the different measures between these two columns, in particular in volatility time series,
which shows that the variation of the IDR is greater than that of the EMBI+. The two variation time
series of the two indicators do not allow rejection of the nonnormality hypothesis. Also, the
hypothesis of stationarity can not be rejected for the time series of the variations or returns of these
indicators, that is, the Brazilian country risk and its idiosyncratic risk. Stationarity is a fundamental
assumption for the implementation of autoregressive vector models.

Table 3. The VECM Model Estimation Results

Parameter Estimates Std Error Stat t P value
Bi -0.4843 0.0615 -7.8762 0.0000
B2 -0.4429 0.0581 -7.6306 0.0000
Bs -0.1547 0.0436 -3.5514 0.0004
B4 -0.1906 0.0269 -7.0892 0.0000
Bs -0.1016 0.0208 -4.8931 0.0000
Bs 1.3001 0.1243 10.4575 0.0000
87 -0.8218 0.1174 -7.0028 0.0000
Bs -0.3801 0.0881 -4.3156 0.0000
Bo -0.2393 0.0544 -4.4013 0.0000
Bro -0.1202 0.0420 -2.8638 0.0043
Determinant Residual Covariance (DRC)=  7.41e-05
Equation 1
rEMBI, = 1 "EMBI.; - 0,4942 rIDR.s ) + fo rEMBI.q + f5 rEMBIL.2+ f4 rIDR.s + S5 rIDR,..
R-Squared = 0.4825 Mean Dependent Variable = 0.0006
Adjusted R-Squared = 0.4787 Std Error of Dependent Variable = 0.0917
Std Error of Regression = 0.0662 Sum Squared Resid = 2.4338
Durbin-Watson Stat = 2.0874 Observations = 560
Equation 2
rIDR? = fs (rEMBI,.1 - 0,4942 rIDR.1 ) + 7 rEMBI.; + fs rEMBI,.2 + 9 rIDR,.1 + 10 IDR,.
R-Squared = 0.4368 Mean Dependent Variable = 0.0003
Adjusted R-Squared = 0.4327 Std Error of Dependent Variable = 0.1778
Std Error of Regression = 0.1339 Sum Squared Resid = 9.9481
Durbin-Watson Stat = 2.0829 Observations = 560

The autoregressive vectorial models, impulse response functions, and variance
decomposition were estimated to verify the short and long-run relationship between the EMBI+
and IDR variation time series. Initially, the cointegration test was performed to establish which
type of autoregressive vectorial model must be estimated. Depending on the cointegration test
results, the appropriate autoregressive vectorial model could be VAR or VECM. Thus, the
Johansen cointegration test was performed using the time series variations of the two indicators in
question. The results indicate that neither the trace statistics nor the eigenvalue statistics can reject
the cointegration hypothesis between EMBI+ and IDR variation time series. The EMBI+ and IDR
variations are hereafter referred to as tEMBI and rIDR. The cointegration function between these
two variables, confirming the existence of a long-term association between rEMBI and rIDR. The
Johansen cointegration test results indicate that the VECM model, or VAR model with error
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correction mechanisms, is the appropriate model to obtain necessary inferences that concern these
variables' interaction.

This way, the VECM model estimation proceeded. The two equations of the VECM model
estimates are shown in Table 3 in which the parameter estimated with standard errors, t statistics,
and p values were presented. These results allow inferring that all parameter estimates are
statistically significant and the model was estimated satisfactorily, which is confirmed with the
Residual Covariance Determinant (DRC) close to zero and an AIC close to -3.79. The other model
adjustment metrics and each of the autoregressive vector models with error correction can also be
seen in Table 3.

From these results, tests of significance of the error correction mechanisms coefficients f;
and fs were implemented and are shown in Table 2, which, with the non-rejection of the statistical
significance hypothesis, indicate the existence of a long-run relationship between rEMBI + and
rIDR. The Wald test the null hypothesis of these coefficients was not accepted as equal to zero,
which confirms the long-run relationship between the variables tEMBI + and rIDR.

For the short-run relationship, the significance of the coefficients indicates that this
hypothesis can not be rejected. Another important inference concerns the Granger causality test.
The Granger causality test hypothesis points out the no rejection of bidirectional causality between
the two indicators which is confirmed by the Wald test of exogeneity. There fore, it can be inferred
that there is interaction in the short and long run between the two variables.
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Figure 4. Impulse Response Function
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Figure 5. Variance Decomposition

Regarding the impulse response function between the variables, the plots indicated in
Figure 4 allow observing how and when the response happens or lag one variable shocks on the
other. That is, the responses of the variation of the country risk in the variation of the idiosyncratic
risk and the variation of the idiosyncratic risk in the variation of the country risk. Concerning the
variance decomposition of a variable into the other, the plot is presented in Figure 5. It can be
observed that the most extensive participation in the variable variances occurs with a lag close to
10 periods or weeks, both for EMBI+ and for IDR. As Brooks (2002) observes, variance
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decompositions "give the proportion of movements in the dependent variables that are due to their
own shocks, versus to the other variables." Additionally, Table 4 allows observing in each period
listed the proportion of the explanation of the variation or of the shocks of the idiosyncratic risk
due to the EMBI+ shocks and the proportion of the variation of the EMBI + due to the shocks
of the variation of the idiosyncratic risk. Table 4 presents the decomposition of variance for IDR
and EMBI+ time series.

The first four columns of the table show the variance decomposition of the idiosyncratic
risk, namely, the first column shows the period analyzed. The second column shows the standard
error of the forecast of the IDR, the third column the proportion of the variance due to shocks
the IDR wvariable itself. In contrast, the fourth column exhibits the proportion of the variation in
the explained IDR or due to EMBI+ shocks. This description could be repeated for the last four
columns of Table 4 that refer to the variance decomposition of the EMBI+. It can be observed
that after four weeks, approximately 25% of the variation of the EMBI+ explains the variation of
the IDR while 9% IDR explains the variation of the EMBI+. After 52 weeks, approximately 62%
of the variation of the EMBI+ explains the variation of the IDR, while approximately 26% IDR
explains the variation in EMBI+.

Table 4. Variance Decomposition -- IDR and EMBI+
Period Std Error IDR EMBI+ IDR Period* Std Error* EMBI+*EMBI+*  IDR*

1 0.1339 3.9973 96.0027 1 0.0662 100.0000 0.0000
2 0.1392 9.9604 90.0396 2 0.0668 99.0867 0.9133
3 0.1462 16.3381 83.6619 3 0.0720 96.0088 3.9912
4 0.1576 24.6203 75.3797 4 0.7740 90.8367 9.1633
8 0.1857 37.4914 62.5086 8 0.0913 85.4492 14.5508
12 0.2110 45.0191 54.9809 12 0.1039 82.1179 17.8821
24 0.2730 55.4279 44.5721 24 0.1346 77.5617 22.4383
36 0.3234 59.8583 40.1417 36 0.1596 75.6295 24.3706
52 0.3803 62.9030 37.0971 52 0.1877 74.3042 25.6958

*Variance Decomposition of EMBI+

The study results cannot be generalized because different developing countries and/or
country groups have different economic features. Furthermore, the model was specified to test the
links between only two variables. Therefore, introducing more growth factors may present different
results.

Conclusion

This work aimed to estimate a proxy for a time series of the Brazilian economy idiosyncratic risk
and compare the time series results obtained from the country risk measure EMBI+, which is most
widespread among resource managers in the international market.

The results show similarities or associations between the two indicators with interactions
in the short and long run. This way, the IDR proves to be a relevant indicator regarding the risk of
economic activities implemented within the scope of the Brazilian economy and can be useful in
evaluating investments in related projects. This indicator provides resource managers an alternative
for obtaining estimates of the expected return required by economic agents in financing and
investing in productive and infrastructure projects necessary for developing the Brazilian economy
that provides greater employability and acceptable social welfare. Thus the objectives of this work
were achieved.

Future research works on this theme, it is important to verify what happens in other
economies, which refer to the idiosyncratic risk behavior and the associations and interactions of
country risk indicator and idiosyncratic risk and their behavior in economies in general.
Furthermore, it is meant to highlight the use of other methodological approaches.
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