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Abbreviated abstract:The five factors are summarized by the risk premium, the size of
companies, the Book-to-Market ratio, profitability, and investment. In this way and focusing on
the Brazilian stock market, this paper aims to analyze the impact of the risk premium on the
excess returns from several portfolios under several specifications. Considering that the
distributional behavior of the estimated models shows evidence against the Gaussian pattern,
we proposed the usage of the GAMLSS (Generalized Additive Models for Location, Scale, and
Shape), which allow exploring several random patterns to stock returns.
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Data and portfolio analysis
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The factors' risk premiums are described 
bellow:

CAPM 
SMB (small minus big);
HML (high minus low B/M);
RMW (robust minus weak OP);
CMA (conservative minus aggressive 
INV)

In this paper we modeled excess returns in the Brazilian financial market using a broad class of 
models that encompasses a large number of probability laws: the GAMLSS class. 
In particular, we investigate the role played by risk premiums in the five-factor model.
We show that models based on the Gaussian law do not fully capture the data dynamics and, as a 
result, display evidence of model misspecification.

Methods
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The risk premiums of the five factors are computed using the portfolios assembled based on monthly 
returns.

GAMLSS models are semiparametric regression models that require a parametric distribution 
assumption for the response variable.
The GAMLSS framework includes a wide range of statistical distributions that can be used to model 
the variable of interest, including continuous and discrete distributions with different levels of 
asymmetry and kurtosis.
Let be independent variables, each , for , having probability density 
function , where .

The vector of parameters in Equation

are estimated within the GAMLSS framework by maximizing the penalized log-likelihood function which 

for our proposal is simplified by 

Results and Conclusions
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Worm-Plot: Standard 
Linear Regression

Worm-Plot: GAMLSS

Using the data-
.

The diagnostic plots showed no evidence of incorrect model specification for such models.
This is indicative that excess returns in the Brazilian financial data do not follow the Gaussian law, and that models that use it as 
the underlying data generating process may fail to capture the true data dynamics.


