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in theory, the Bayesian approach naturally provides the sequential update we need. However, Bayesian learning for complex models
involves posterior distributions that have no closed-form, making the sequential inferential process "not-so-easy” in practice. In addition,
standard Markov chain Monte Carlo methods do not allow sequential updating of the posterior distributions. This problem is solved by
employing Bayesian sequential methodologies, in particular, sequential Monte Carlo methods (SMC). These methods approximate the
target distribution using a set of simulated samples (particles) and their respective weights. This class of sequential methods was (and
in some sense still is) primarily developed for state-space models, where parameters/states are time-dependent. This is not the
situation in our joint modeling approach, where all parameters and/or hyperparameters are static in the sense that they do not change
in time. For this reason, we focus solely on SMC methods for models of static parameters. Hence, we propose the use of SMC methods
for Bayesian static parameter joint models of longitudinal and survival data in order to quickly update the posterior distribution of the
parameters, hyperparameters, and random effects. Our primary interest is to reduce the processing time of the inferential update after
obtaining new data and, consequently, speed up clinical decision-making. Our proposal is very general and can be easily applied to
most popular joint models framework. As an illustration, we apply our methodology to a Spanish dataset modeled by a joint approach
with competing risk events involving patients on mechanical ventilation in intensive care units.
Palavras-Chave: Bayesian inference; Joint modeling; Particle filter;

Censored Linear Mixed Models based on the Birnbaum-Saunders distribution: Bayesian MCMC
Implementation
Caio Lucidius Naberezny Azevedo; Cristian Villegas; Filidor Vilca-Labra

It is usual in data analysis the use of linear mixed effects models, when the responses are clustered around some random effects. This
paper is focused on the Bayesian inference for the log-Birnabuam-Saunders linear mixed (log-BSLM) models, previously defined in the
literature, under a frequentist point of view. The use of Markov chain Monte Carlo (MCMC) method is explored, which provides an
alternative to the marginal maximum likelihood approach, which depends on the approximation of the likelihood. We developed,
besides parameter estimation, residual analysis, influence diagnostics, model comparison and Bayesian prediction. We developed two
MCMC algorithms, with and without consider a certain acceleration procedure. Simulation studies are conducted, under different
scenarios of interest, where it is shown that the Bayesian approach, in general, provides better results than the frequentist one. In
addition, the algorithm with the acceleration procedure showed to be better, in terms of convergence, than the usual MCMC approach.
Also, a real data is analyzed, where is shown that our approach works properly. Finally, some directions toward some extensions are
discussed.

Palavras-Chave: Bimbaum-Saunders distribution; Log-linear models;; Bayesian inference; Mixed models; MCMC algorithms;

Comparacao entre os modelos de Cox e de fragilidade: uma aplicagdo em dados de um ensaio clinico em
hospitais brasileiros
Gabriela Soares Rech; Natalia Elis Giordani; Caroline Cabral Robinson; Silvana Schneider

Os métodos tradicionais de analise de sobrevivéncia ndo avaliam a dependéncia causada pela heterogeneidade nao observada e
consideram que as observacdes sdo independentes. Nesse sentido, sua aplicacdo torna-se limitada num contexto em que os dados
apresentam correlag&@o, como € o caso de ensaios clinicos multicéntricos. Assim, este trabalho teve como objetivo comparar os efeitos
fixos do modelo estimados via abordagem tradicional do modelo de Cox e via modelo de fragilidade, considerando diferentes
distribuicbes de probabilidade para o efeito aleatdrio e diferentes formas de estimar sua a variancia. Foram utilizados dados de tempo
até a conclus&o para o diagnostico de morte encefalica de 57 hospitais brasileiros participantes de um ensaio clinico. Os resultados
indicam que utilizar a abordagem usual do modelo de Cox resulta em efeitos fixos superestimados e que, independente da distribuicdo
de probabilidade do efeito aleatorio e método de estimacéo da sua variancia, os resultados do modelo de fragilidade s&o consistentes
entre si. Por fim, alerta-se aos pesquisadores da area, que nao desconsiderem em suas analises a estrutura de correlacio subjacente
aos seus dados, dado o impacto disso em suas conclusdes. Sugere-se para trabalhos futuros utilizar outras covariaveis, comparar as
fragilidades entre as regides brasileiras e realizar um estudo de simulagéo em dados gerados com as mesmas caracteristicas do
estudo sobre diagndstico de morte encefélica.

Palavras-Chave: Anédlise de Sobrevivéncia; Modelo de Fragilidade: Modelo de Cox; Ensaio clinico;

Determination of optimum medical cut points for continuous covariates in lifetime regression models
Tatiana Reis Icuma; Jorge Alberto Achcar; Edson Zangiacomi Martinez; Nasser Davarzani

ABSTRACT: The estimation of optimum cut points for covariates in lifetime regression models is of great interest under a medical view.
Usually the choice of covariate cut points is made in an arbitrary way following the clinical expert knowledge. Dichotomization
eliminates the need for the linearity assumption under a regression model, makes data summarization more efficient, allows for simple
interpretation using the impact of a binary covariate on an outcome that it is easier than the interpretation of a regression parameter
based on a change of one unit in a continuous covariate. Another great simplification: from the clinical approach, binary covariates give
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simple risk classification in terms of high versus low, simplify treatment recommendations and simplify the diagnostic criteria. In this
paper, we propose a simple and practical Bayesian approach which could be used to different lifetime distributions under AFT
(accelerated failure time models) modeling approach assuming censored or uncensored data to get optimum cut points with larger
prognostic effects. For the Bayesian approach, MCMC simulations are used to get estimation for the cut points under a square error
loss (SEL) function. The proposed methodology is illustrated with three medical lifetime data sets. Concluding remarks: Despite the loss
of information when using a dichotomizing of an independent variable under a regression modeling approach, these cut points are very
useful to better diagnosis in different medical situations. One of these applications is given when the medical doctors want to find cut
points in covariates which affect the lifetimes of the patients.
Palavras-Chave: cut points; Bayesian approach; accelerated failure time models;

Finite mixture modeling of censored and missing data using the multivariate skew-normal distribution
Francisco H. C. de Alencar; Christian E. Galarza; Larissa A. Matos; Victor H. Lachos

Finite mixture models have been widely used for the modeling and analysis of data from a heterogeneous population. Moreover, data of
this kind can be missing or subject to some upper and/or lower detection limits because of the restriction of experimental apparatus.
Another complication arises when measures of each popula- tion depart significantly from normality, for instance, asymmetric behavior.
For such data structures, we propose a robust model for censored and/or missing data based on finite mixtures of multivariate skew-
normal distributions. This approach allows us to model data with great flexibility, accommodating multimodality and skewness,
simultaneously, depending on the structure of the mixture components. We develop an analytically simple, yet efficient, EM-type
algorithm for conducting maximum likelihood estimation of the parameters. The algorithm has closed-form expressions at the E-step
that rely on formulas for the mean and variance of the truncated multi- variate skew-normal distributions. Further, a general information-
based method for approximating the asymptotic covariance matrix of the estimators is also presented. Results obtained from the
analysis of both simulated and real data sets are reported to demonstrate the effectiveness of the proposed methodology. The
proposed algorithm and methods are implemented in the new R package CensMixSkew.

Palavras-Chave: Censored data; Finite mixture models; Multivariate skew-normal distribution; Truncated distributions;

Flexible Joint Model for Longitudinal and Survival Data Using Bernstein Polynomials
Juliana Freitas de Mello e Silva ; Vinicius Diniz Mayrink ; Fabio Nogueira Demarqui

Joint model of longitudinal and survival data comes up with improvements in treating data with both mentioned characteristics. It
provides more accurate estimates. The main topic of the present work is to approximate the hazard function, which is a part of the
survival sub-model within the joint modelling approach, will be done thréugh the Bernstein Polynomials (BP) (Bernstein, 1812). The BP
were developed by Sergei Natanovich Bernstein. Using polynomials to approximate a function encompasses analytic advantages, once
they are easily written in the form of summation. Thus, as highlighted by Osman and Ghosh (2012), calculations such as derivatives
and gradients are much easier to obtain trough this structure. The goals of this work focus on jointly model longitudinal and survival
data using Bernstein Polynomial to approximate the unknown baseline hazard function.

Palavras-Chave: joint models; longitudinal data; survival data; Bemstein Polynomials;

Funcdes de sobrevivéncia e de risco para o modelo Weibull-Gama-Normal
Enio Junior Seidel; Vera Lucia Damasceno Tomazella: Afranio Marcio Corréa Vieira

Dados de tempos recorrentes podem ser estudados tanto por meio de Modelos Lineares Generalizados Mistos (MLGM) quanto por
meio da Andlise de Sobrevivéncia. Os modelos lineares generalizados mistos Exponencial-Gama-Normal e Weibull-Gama-Normal
foram propostos com a inclus@o de um efeito de fragilidade Gama e a inclusao de efeitos aleatérios normais, dado o aspecto
longitudinal dos dados de tempos recorrentes. No MLGM Weibull-Gama-Normal modela-se o tempo entre eventos, baseado na
verossimithanca completa, mas sem ter diretamente as funcdes de sobrevivéncia e risco, comumente utilizadas nos modelos de
Analise de Sobrevivéncia. Assim, o objetivo deste trabalho é obter as funcées de sobrevivéncia e de risco condicionadas ao efeito
aleatoério normal, a partir do MLGM Weibull-Gama-Normal, e aplica-las, para fins de exemplificagdo, na modelagem de dados de
tempos de recorréncia de casos de asma. Obtiveram-se as funcdes de sobrevivéncia e risco, condicionadas aos efeitos aleatérios
normais, a partir do modelo Weibull-Gama-Normal. Ou seja, foi possivel gerar as funcdes de sobrevivéncia e de risco a partir de um
modelo de regressao linear generalizado misto. Também, foram obtidas as curvas de sobrevivéncia e risco para cada paciente
asmatico, condicionado ao seu respectivo efeito aleatdrio individual.

Palavras-Chave: Anélise de Sobrevivéncia;, Tempo entre eventos; Dados longitudinais;

inferéncia para a Distribuicao Weibull baseada em Censura Tipo Il Progressiva
Eder Silva de Brito; Vera Lucia Damasceno Tomazella
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