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Resumo

Moreira, Rodrigo Pinto; Veiga, Álvaro. Modelo de Regressão
Loǵıstica com Transição Suave Estruturado por Árvore
(STLR-Tree). Rio de Janeiro, 2008. 82p. Dissertação de Mestrado
— Departamento de Engenharia Elétrica, Pontif́ıcia Universidade
Católica do Rio de Janeiro.

Este trabalho tem como objetivo principal adaptar o modelo STR-Tree, o

qual é a combinação de um modelo Smooth Transition Regression com Clas-

sification and Regression Tree (CART), a fim de utilizá-lo em Classificação.

Para isto algumas alterações foram realizadas em sua forma estrutural e

na estimação. Devido ao fato de estarmos fazendo classificação de variáveis

dependentes binárias, se faz necessária a utilização das técnicas empregadas

em Regressão Loǵıstica, dessa forma a estimação dos parâmetros da parte

linear passa a ser feita por Máxima Verossimilhança. Assim o modelo, que

é paramétrico não-linear e estruturado por árvore de decisão, onde cada

nó terminal representa um regime os quais têm seus parâmetros estimados

da mesma forma que em uma Regressão Loǵıstica, é denominado Smooth

Transition Logistic Regression Tree (STLR-Tree). A inclusão dos regimes,

determinada pela divisão dos nós da árvore, é feita baseada em testes do

tipo Multiplicadores de Lagrange, que em sua forma para o caso Gaussiano

utiliza a Soma dos Quadrados dos Reśıduos em suas estat́ısticas de teste,

aqui é substitúıda pela Função Desvio (Deviance), que é equivalente para o

caso dos modelos não Gaussianos, cuja distribuição da variável dependente

pertença à famı́lia exponencial. Na aplicação a dados reais selecionou-se dois

conjuntos das variáveis explicativas de cada uma das duas bases utilizadas,

que resultaram nas melhores taxas de acerto, verificadas através de Tabelas

de Classificação (Matrizes de Confusão). Esses conjuntos de variáveis foram

usados com outros métodos de classificação existentes, são eles: General-

ized Additive Models (GAM), Regressão Loǵıstica, Redes Neurais, Análise

Discriminante, k-Nearest Neighbor (k-NN) e Classification and Regression

Trees (CART).

Palavras–chave
Modelos não-lineares estruturados por árvore. Classificação.

Regressão Loǵıstica. Árvores de Classificação e Regressão (CART).



Abstract

Moreira, Rodrigo Pinto; Veiga, Álvaro. Smooth Transition Lo-
gistic Regression Model Tree. Rio de Janeiro, 2008. 82p. MsC
Thesis — Departament of Electric Engineering, Pontif́ıcia Univer-
sidade Católica do Rio de Janeiro.

The main goal of this work is to adapt the STR-Tree model, which is the

combination of a Smooth Transition with Regression model with Classifica-

tion and Regression Tree (CART), in order to use it in Classification. Some

changes were made in its structural form and in the estimation. Due to the

fact we are doing binary dependent variables classification, is necessary to

use the techniques employed in Logistic Regression, so the estimation of the

linear part will be made by Maximum Likelihood. Thus the model, which

is nonlinear parametric and structured by a decision tree, where each ter-

minal node represents a regime that have their parameters estimated in the

same way as in a Logistic Regression, is called Smooth Transition Logistic

Regression Tree (STLR-Tree). The inclusion of the regimes, determined by

the splitting of the tree´s nodes, is based on Lagrange Multipliers tests,

which for the Gaussian cases uses the Residual Sum-of-squares in their test

statistic, here are replaced by the Deviance function, which is equivalent to

the case of non-Gaussian models, that has the distribution of the depen-

dent variable in the exponential family. After applying the model in two

datasets chosen from the bibliography comparing with other methods of

classification such as: Generalized Additive Models (GAM), Logistic Regres-

sion, Neural Networks, Discriminant Analyses, k-Nearest Neighbor (k-NN)

and Classification and Regression Trees (CART). It can be seen, verifying

in the Classification Tables (Confusion Matrices) that STLR-Tree showed

the second best result for the overall rate of correct classification in three of

the four applications shown, being in all of them, behind only from GAM.

Keywords
Tree structured nonlinear models. Classification. Logistic Regression.

Classifications and Regression Trees (CART).
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