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Resumo

O objectivo principal da presente dissertagdo € avaliar a. aplicabilidade da
Extracgdo de Conhecimento em Bases de Dados a uma base de dados académica,
tomando como estudo de caso a Faculdade de Engenharia da Universidade do Porto.

A metodologia seguida consistiv na aplicagio de algumas técnicas de
prospeccio de dados (classificagio e andlise de ligagdes) aos dados relativos aos
ultimos cinco anos lectivos. A analise incidiu sobre as interdependéncias entre
disciplinas e o perfil dos alunos baseado no desempenho no primeiro ano.

A partir dos modelos gerados (arvores e regras de decisdo, e regras de
associagdo) conseguem-se verificar interdependéncias entre disciplinas e a
importincia relativa que estas tém no sucesso escolar de um ou mais anos,
fornecendo informaggo til para apoio aos 6rgos de gestdo em medidas correctivas,
como aconselthamento aos alunos, deteccio precoce de problemas de insucesso e

previsdes para os anos lectivos seguintes.

Palavras chave: Extrac¢io de Conhecimento de Bases de Dados, Prospecgio
de Dados, Bases de Dados, Classificagio, Arvores de
Decisdo, Regras de Decisdo, Andlise de Ligagdes, Regras

de Associagio.




Abstract

The main goal of the current dissertation is to evaluate the applicability of
Knowledge Discovery in Databases to an academic database, using as case study the
Faculdade de Engenharia da Universidade do Porto (Faculty of Engineering of the
University of Porto).

The followed methodology consisted in the application of some data mining
techniques (classification and link analysis) to the last five years data. The analysis
has been conducted on discipline interdependence and students profile based on first
year performance.

From the generated models (decision trees and rules, and association rules) it
is possible to verify interdependence between disciplines and the relative importance
that they have on the students' success of one or more years, what constitutes useful
information to support management in corrective tasks such as student counseling,

earlier detection of failure problems and predictions for the following years.

Keywords: Knowledge Discovery in Databases, Data Mining, Databases,
Classification, Decision Trees, Decision Rules, Link Analysis,

Association Rules.
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Capitulo 1

Introducio

Este capitulo contém uma motivagio do tema de dissertacdo, a definicio do

seu objectivo, metodologia seguida e estrutura do documento.

1.1. Consideracées gerais

Com o aparecimento dos primeiros computadores chegou também uma nova
forma de guardar informagiic inerente ao trabalho das organizages. Grandes
quantidades de dados organizados e guardados fisicamente em grandes arquivos
repletos de folhas de papel comecaram a ser substituidos por ficheiros em formato
digital, o que tornava a procura mais ficil e o armazenamento mais simples e
compacto.

Nos anos sessenta comegou a ser feita a utilizagio comercial das Bases de

Dados (BD). Mas foi nos anos setenta, com o aparecimento dos Sistemas de Gestiio

de Bases de Dados (SGBD) relacionais que foi dado o grande impulso. Estes-

sistemas gerem e manipulam conjuntos de dados estraturados, segundo um modelo
de dados assente na no¢io de relagfio e na teoria matematica de conjuntos. Estes
sistemas disponibilizam actualmente ainda outras funcionalidades como acesso
simultdneo, vistas, manutengio de integridade, etc... Para o conseguir, um SGBD
suporta linguagens de:
" e definigio de dados, para criagdo e alteragdo da estrutura da BD;
e consulta de dados, para consulta e processamento dos dados
armazenados;
¢ manipulacio de dados, para acrescentar dados novos e modificar os

existentes.

19




Capitulo 1 — Introdugdo 20

O grande sucesso dos SGBD relacionais assenta principalmente na
simplicidade do modelo relacional ¢ na generalizagio duma linguagem de
manipulagdo simples e eficiente, o SQL (Structured Query Language), que é
considerada a linguagem standard em BD. '

Com o passar do tempo, as organizagBes foram acumulando grandes
quantidades de dados. Estes dados, apos terem sido gerados e utilizados para
determinados fins especificos, eram vistos como contendo apenas informagdio
histérica, aparentemente de pouca utilidade. Mas a informagfio escondida no meio
dos grandes repositorios de dados pode ser de grande importancia para a
competitividade das organizacdes.

O conceito que hoje em dia as organizagdes tém das BD alterou-se
significativamente. Assim, o objectivo é ndo s6 que estas representem de uma forma
tdo exacta quanto possivel o meio em que estdo inseridas como também se pretende
obter delas mais e melhor informagdio. As perguntas que se pretendem ver
respondidas tornaram-se mais complexas. Em vez de se querer saber “quem foram os
clientes que compraram o produto X no ultimo més”, pretende-se saber “que outros
produtos compram habitualmente os clientes quando compram o produto X”.

Este tipo de questdes deu origem & area de Extracgio de Conhecimento de
Bases de Dados (ECBD), vulgarmente conhecida por uma das partes que a
compdem, a prospecgio de dados (Dara Mining).

A ECBD emergiu como uma nova disciplina, resultante de outras mais
antigas: bases de dados, analise de dados ¢ inteligéncia artificial. Pode-se dizer, num
sentido mais vasto, que a ECBD ¢ a aplicagio de técnicas de inteligéncia artificial e
de andlise de dados a grandes bases de dados.

Assim, partindo das experiéncias com alguns casos de pequena dimensio,
foram-se construindo alguns dos algoritmos mais conhecidos de inteligéncia
artificial: redes neuronais, algoritmos genéticos, algoritmos de geraco de regras de
associagdio, arvores e regras de decisfio, etc... Para testar estes algoritmos com um
mais vasto conjunto de dados, os grande repositorios de dados guardados nas

organizagles tornaram-se a matéria-prima ideal.
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1.2. Objectivos e enquadramento

O objectivo principal da presente dissertagdo é avaliar a adequacio do
emprego da ECBD a uma base de dados académica, tomando como estudo de caso
concreto a Faculdade de Engenharia da Universidade do Porto (FEUP). Apesar do
&mbito local em que se insere o estudo, as concluses tiradas poderfio ser aplicaveis a
outras escolas.

As bases de dados académicas contém, entre ouira informagdo, a relativa as
classificagdes obtidas nas diversas disciplinas dos cursos. Esta informagio esta
organizada em entidades (professores, alunos, cursos, disciplinas, eic...) e as ligacdes
entre estas (inscrigbes dos alunos em disciplinas, leccionagdo das disciplinas por
professores, etc...).

Com estes dados € possivel confirmar alguma informagfio importante. Por
exemplo, podem existir disciplinas cujo sucesso esta directamente relacionado com o
de outras. Algumas cadeiras, que sfo divididas em mais do que um semestre {por
exemplo, Matematica I, II, III e IV), estardo, em principio, bastante interligadas. No
entanto pode-se questionar até que ponto elas poderdo ser, ou ndo, dependentes entre
si. Esta informaciio poderd ser importante para a implementagio dum sistema de
precedéncias entre disciplinas interligadas. |

Uma outra perspectiva serd a de descobrir relagdes que ndio sfio, & partida,
previsiveis. Por exemplo, descobrir que uma disciplina de Inglés tera uma forte
interliga¢do com uma de Matemética, dificilmente estaria nas previsdes de qualquer
pessoa que se debrugasse sobre o problema. '

Assim, esta informago pode ser crucial para o desenvolvimento_ dos planos
curriculares e para uma rapida intervengio quando necessario. Tal como no mundo
empresarial € importante reagir imediatamente para evitar descidas dos indices de
produgfo ou dos lucros, também no mundo académico uma pronta intervengo pode

evitar descidas no rendimento e sucesso escolar dos alunos,
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1.3. Resultados atingidos

Nesta dissertacdio, conseguiu-se obter alguns resultados que comprovam a
adequaciio da aplicagio da ECBD a uma base de dados académica. As regras de
associagdo e as arvores e regras de decisdo geradas conseguem descrever padrdes nos
dados, de forma a que estes possam ser usados e interpretados pelo utilizador final.

Os modelos gerados podem ser aplicados nas mais diversas tarefas de
organizagdo e gestdo de qualquer instituigio académica. No seu todo, e devido ao
facto de serem de facil percepgdo para o utilizador final, podem ser considerados
como um sistema de apoio a decisio.

Existe, no entanto, um ponto a ressalvar. Quando temos uma hipdtese, e
utilizamos os algoritmos 4 nossa disposigio para confirma-la, conseguimos saber se &
ou nio valida. Quande aplicamos os algoritmos de modo a que sejam gerados
resultados que, 4 partida, n3o se sabe o que se pode esperar deles, poderemos estar a
descurar informag3o importante.

Assim, s6 se pode afirmar que se obtiveram resultados com informacio
importante, com consciéncia de que alguma informacio pode ainda estar por
descobrir no meio dos dados. Para além disso, alguns novos resultados poderfo ser
obtidos se, por exemplo, for introduzida nova informagiio que se venha a mostrar

necessaria,

1.4. Plano da dissertacdo

A presente dissertagdo encontra-se dividida em seis capitulos, onde se
descreve o trabalho desenvolvido, sendo dados alguns exemplos demonstrativos.

Apés o actual capitulo de introdugdo, teremos, no proximo capitulo, a
descrigio do estado da arte no momento actual em ECBD. Para além dos conceitos
fundamentais, descrevem-se algumas aplicagdes ao mundo real, os principais
algoritmos de prospec¢do de dados existentes e os tipos de ferramentas disponiveis

para auxiliar o processo de ECBD.
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No terceiro capitulo, descreve-se a aplicagio da ECBD a BD académica da
FEUP, incluindo as diversas fases como a preparagio dos dados, definigdo dos
objectivos a alcangar, a metodologia seguida e a aplicagio aos dados

No quarto capitulo, a analise baseia-se em &rvores e regras de decisio. No
quinto capitulo a analise recai sobre as regras de associacio.

Finalmente, no sexto e dltimo capitulo, apresentam-se as conclusdes finais,
faz-se uma discussio do trabalho realizado, referindo-se possiveis alternativas, bem
como sugestdes de trabalho futuro.

Em anexo sdo apresentados os modelos gerados nas andlises do primeiro ao
quinto ano. No anexo I apresentam-se as arvores e regras de derivagio geradas,
enquanto no anexo II temos a analise relativa a estes modelos. No anexo III
apresentam-se as regras de associagfio antes e apds a aplicacio do filtro
desenvolvido, com excepgdo na andlise do completo, onde sd se apresentam 0s

resultados apos o filiro.




Capitulo 2

Extraccio de Conhecimento em
Bases de Dados

Neste capitulo pretende-se desenvolver os principais tdpicos relacionados
com Extraccio de Conhecimento em Bases de Dados (ECBD) e Prospeccio de
Dados (Data Mining). A préxima seccio refere as principais diferencas entre estes
dois conceitos e a sua relagio com outros (Data Warehouse, OLAP, estatistica,
etc...). Na secclio 2.2 faz-se a apresentacdo de algumas das aplicacSes ac mundo real.
Na seccdo 2.3 descrevem-se alguns tipos de algoritmos e técnicas mais conhecidos
nesta area. Na secglio 2.4 descrevem-se alguns tipos de ferramentas de prospecciio de
dados disponiveis, descrevendo-se mais pormenorizadamente o Clementine, que vai

ser usado no problema estudado.

2.1. Consideracées gerais

Os conceitos ECBD e prospeccio de dados estdo intimamente ligados e sdo
muitas vezes confundidos. Podem-se distinguir estes dois conceitos da seguinte
forma: ECBD ¢ definido como todo o processo de descoberta util de conhecimento a
partir de dados, enquanto prospecgio de dados & uma das partes desse processo, que
consiste na aplicagdo de algoritmos especificos para a extracgio de padroes
(modelos) a partir de dados [Fayyad et al., 1996b].

Pode-se ver a ECBD como o processo de usar algoritmos de prospecgio de
dados para extrair conhecimento a partir dos dados, em conjunto com qualquer pré-
processamento, ensaio ou transformacfio dos mesmos. Prospeccio de dados, por sua
vez, € um passo no processo de ECBD, consistindo em alguns algoritmos que, sob

limitages de eficiéncia computacional aceitiveis, produzem uma enumeragio
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particular de-padres sobre o conjunto de dados [Fayyad et al., 1996]. Podem ver-se

0s varios passos na figura 2.1.

Figura 2.1 — Passos no processe de ECBD

Assim, pode-se enumerar um conjunto de passos bésicos no processo de
ECBD. Apos o desenvolvimento da compreensic do dominio aplicacional,
conhecimento anterior relevante e objectivos, ¢ criado um conjunto de dados alvo, a
partir da selecgdo de um conjunto de dados, ou de um subconjunto de variaveis ou
amostras de dados, onde se deve fazer a extracgio.

O passo seguinte consiste na limpeza de dados e pré-processamento, com
operacBes bésicas como remogiio de ruido e outliers. A transformagdo dos dados
consiste na redugdio e projecgdo dos mesmos, usando reducio de dimensdo, ou
métodos de transformagiio para reduzir o nimero efectivo de variaveis em
consideragio ou encontrar representagdes invariantes para os dados.

A partir daqui pode-se decidir qual o objectivo do processo de ECBD
(classificagdio, regressdo, agrupamentos, etc..) e escolher os algoritmos de
prospec¢io de dados a serem usados para procura de padrdes nos dados. Apos a sua
aplicagdo e interpretaciio dos padrGes encontrados, pode-se retornar a um dos passos
anteriores para mais iteragdes.

Finalmente, pode-se consolidar 0 conhecimento descoberto, incorporando-o
no desempenho do sistema, ou simplesmente documentando-o e apresentando-o a
partes interessadas, e ainda verificando ¢ resolvendo conflitos potenciais em relagio

a conhecimento anterior do utilizador ou extraido a partir dos dados.
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A maior parte da atencio ¢ centralizada no passo da prospecgio de dados. No
entanto, 0s outros passos assumem um papel preponderante para que este seja
realizado de forma eficiente. Por exemplo, em [Pyle, 1999], da-se particular énfase &
preparacio de dados, referindo que esta parte € muitas vezes esquecida, o que vai
influenciar negativamente o desempenho da ECBD.

Em [Cabena et al., 1998], refere-se que as técnicas mais populares suportadas
das ferramentas de prospecgdo de dados comerciais sdo, por ordem descendente:
visualizacdo, classificagio, modelagio com predigio, segmentacfio, descoberta de
associagoes e descoberta de padrdes sequenciais.

Por outro lado, também ¢ referido que o esforco a considerar na preparacio
de dados deve ser de aproximadamente 50%, estando a determinacio dos objectivos
de negocio a seguir, ¢ finalmente, aproximadamente ao mesmo nivel, as técnicas de
prospecgiio de dados e a analise de resultados e assimilagiio de conhecimento.

Na figura 2.2, pode-se ver o posicionamento ldgico, segundo os autores, das

varias camadas tecnologicas.

Figura 2.2 - Prospecgio de Dados e inteligéncia de negdcio
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Dois conceitos que aparecem muitas vezes ligados a ECBD e prospeccio de
dados sio os de armazenamento de dados (Data Warehousing) e Processamento
Analitico por Computador (On-Line Analyfical Processing), geralmente conhecido
pela sigla OLAP. Em [Fayyad et al., 1996b], Data Warehbusing ¢ definido como a
tarefa das organizagSes de coleccionar e limpar dados de transagdes, para torna-los
disponiveis para analise por computador e apoio i decisio. Neste contexto, OLAP
procura fornecer andlise de dados multidimensional, que é superior ao SQL
(Structured Query Language, lingnagem standard de manipulacio de dados mais
usada em varios Sistemas de Gestfo de Bases de Dados) no célculo de sumsrios e
quebras ao longo de varias dimensdes. Pode-se ainda acrescentar a constatacZo de o
processo de ECBD e OLAP serem vistos como duas facetas relacionadas de uma
nova geragdo de ferramentas de extraccio e gestdio de informagcio inteligentes
[Fayyad et al., 1996].

Outra das questdes que muitas vezes se coloca, principaimente a nivel
empresarial, ¢ qual a diferenca entre ECBD e estatistica. Por outras palavras, o que as
organizagdes querem saber é se vale a pena investir em ECBD e prospecgdo de
dados, uma vez que j4 tém nas suas organizagdes pessoas a trabathar na parte de
andlise de dados e estatistica. Segundo [Fayyad et al., 1996b], a estatistica tem muito
em comym com ECBD: a estatistica fornece uma linguagem e uma estrutura
(framework) para quantificar a incerteza quando se tenta inferir padrdes gerais a
partir duma amostra particular numa populagiio.

Em {Glymour et al., 1996], discute-se em pormenor a relacio existente e a
relevancia de alguns conceitos da estatistica para prospecgiio de dados. Prospecgio
de dados envolve quase sempre uma arquitectura de pesquisa que requer avaliacio de
hipoteses nas diversas fases da pesquisa, avaliagdo da saida resultante e o uso
apropriado dos resultados. A estatistica, apesar de ndio ter muito a oferecer na parte
de compreensdo das arquitecturas de pesquisa, pode ajudar na parte de avaliagio de
hipéteses ao longo da pesquisa, na avaliagio dos resultados e compreensdio do uso
apropriado dos resultados, sendo importante para a prospec¢do de dados, tendo em

conta a sua riqueza de procedimentos técnicos e resultados.
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2.2. Aplicacées de ECBD e prospeccdo de dados

Existem algumas aplicacSes que ja usam ECBD e prospeccio de dados. Nas
subsecgOes a seguir serfio referidas algumas delas, que se encontram descritos em
detalhe em [Fayyad et al., 1996], nas subsecgdes de 2.2.1 2 2.2.4, e em [Michalski et
al., 1998), nas subsecgdes de 2.2.5a 2.2.8.

2.21. Automacéo da analise e catalogagio de pesquisa do
espaco

A primeira aplicagdo usa técnicas de aprendizagem de classificagdio para
automaglo da redugdio e analise dum grande conjunto de dados astronémicos: The
Digital Palomar Observatory Sky Survey (POSS-II). Espera-se que o conjunto de 3
terabyfes em imagens contenham 2 mil milhdes de objectos. Para a analise cientifica
primaria destes dados, é necessario detectar, medir e classificar todos os objectos,
pelo que sera necessaria uma aproximagio automatizada.

O sistema SKICAT (Sky fmage Cataloging and Analysis Tool) integra
técniicas para processamento de imagem, classificacio de dados e gestio de bases de
dados. Os algoritmos de aprendizagem sdo treinados para classificar os objectos
detectados e podem classificar objectos, de classificacdo visual dificil, com grande
exactidio. Uma grande quantidade de ferramentas de andlise cientifica ¢ fornecida
para filtragem, manipulagio, impressdo e listagem dos dados.

No sistema SKICAT a aprendizagem desempenhou um papel importante,
resolvendo um problema dificil e significativo do ponto de vista cientifico. Os
principais beneficios desta aproximagéo séo:

¢ aumento de rapidez na redugio de dados;
¢ consisténcia da classificagdo;
* facilidade no acesso, andlise e criagio de nova informagio dum

conjunto de dados, de outro modo inatingivel.
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2.2.2. Selecgdo e relatérios sobre o que é interessante

Uma das areas mais promissoras de ECBD ¢ a analise automatica de desvios.
O sucesso nesta area depende da capacidade de identiﬁéag:ﬁo de alguns eventos
relevantes entre os vérios desvios potencialmente interessantes. A aproximacfo é
determinar o interesse de um desvio pelo beneficio potencial de uma acciio relevante.

Esta aproximagdo foi implementada no sistema KEFIR (Key Findings
Reporter), um sistema para descoberia e explicacdo de descobertas chave em bases
de dados grandes e em constante mudanca, estando correntemente a ser utilizado na
analise de dados de cuidados de saude.

O sistema faz uma escavagio automética através dos dados, ao longo de
dimensdes multiplas, para determinar os desvios mais interessantes de medidas
quantitativas especificas, relativas aos seus valores prévios e esperados. Os
desvios-chave s@io explicados a partir da sua relagio com outros desvios nos dados e,
quando apropriado, gera recomendagles para ac¢hes em resposta a estes desvios.

O sistema KEFIR usa um browser WWW, para apresentar as suas
descobertas mum relatério em hipertexto, usando linguagem natural e graficos de

gestio.

2.2.3. Modelagdo de incerteza subjectiva em anotacdo de
imagem '

Examina-se aqui o problema de lidar com o conceito subjectivo de verdade
no significado (ground truth) no contexto de descoberta de conhecimento de bases de
dados de imagens e, em particular, o problema de avaliar o desempenho relativo da
capacidade de deteccgiio dos peritos humanos face 4 dos algoritmos.

Na pratica, para aplicagbes de detecgio remota (remote-sensing), a aquisico
da verdade no significado ¢ muitas vezes demasiado cara ou fisicamente impossivel.
Em vez disso, tem muitas vezes que se confiar nas opinides subjectivas de peritos.
Estes examinam visualmente as imagens e fornecem descrigSes subjectivas que, na
sua esséncia, so estimativas com ruido da verdade no significado.

Neste contexto, foi apresentado um modelo probabilistico para explicar a

seguranca e tendéncia das descriges, e um esquema de maxima probabilidade para
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estimativa de pardmetros. O modelo estimado combina vérias opinides para alcangar
uma unica estimativa consensual.

Estas estimativas formam a base para comparagio do desempenho humano e
do algoritmo de deteccio na forma de caracteristicas de operagio do receptor
(Receiver Operation Characteristics, ROCs) modificado. Um dos problemas onde
esta aplicacdo foi testada foi a identificagiio de pequenos vulcSes a partir de imagens

de radar de Vénus.

2.2.4. Predi¢ao de retorno de investimento em titulos

A experiéncia com dados dos mercados de capitais sugere que o dominio
pode ser efectivamente modelado por regras de classificagio induzidas a partir de
dados histéricos disponiveis, para conseguir predigies lucrativas para investimento
em titulos. '

Algumas técnicas de classificagio, como a geragio de regra minimal
(R-MINI) e analise de caracteristica contextual, parecem suficientemente robustas
para extrair de forma consistente informagdo ttil a partir de dominios com ruido,
como os mercados financeiros.

Foram testados dados do conjunto S&P 500, sendo verificados os resultados
das correlagbes e gestdo de investimento simulado, baseado nas regras de
classificagdo geradas por R-MINI. Foi estudada a forma como as regras para
classificacio podem ser efectivamente usadas para predigio numérica e,

eventualmente, para uma politica de investimento.

2.2.5. Encontrar associagdes em colecgdes de texto

O sistema FACT (Finding Associations in Collections of T ext) foi concebido
para encontrar associagbes — padrdes de co-ocorréncia — entre palavras chave que
rotulam itens numa colecgdo de documentos de texto. FACT usa uma perspectiva de
descoberta de conhecimento centrada em interrogagdes, onde um pedido de
descoberta de associagdes ¢ visto como uma interrogacio sobre o conjunto implicito

de associagdes possiveis suportado por uma colecgiio de documentos.
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Para além disso, quando o conhecimento profundo sobre as palavras chave
que rotulam os documentos estd disponivel, FACT é capaz de usar esta informagéo
no seu processo de descoberta, permitindo ao utilizador a especificagdo de restrigdes
nos resultados desejados da interrogagio em termos de conhecimento profundo.
Além disso, a execucio duma interrogagio de descoberta de associagBes ¢é
estruturada para que as restrigdes do conhecimento profundo possam ser exploradas
na pesquisa dos resultados possiveis.

Em vez de pedir ao utilizador que especifique uma expressdo de interrogagio
explicita na lingnagem de interrogagio de descoberta de associagtes, FACT
apresenta ao utilizador um interface grifico para a linguagem, tendo esta uma
seméntica bem definida para as acgBes de descoberta executadas pelo utilizador

através do interface.

2.2.6. Aprendizagem de padrées em imagens

E possivel usar a aprendizagem de padrdes em imagens e sequéncias de
imagens, e usar os padrGes obtidos para interpretar novas imagens. Pode-se distinguir
trés pontos:

¢ interpretaclio seméntica de imagens a cor de cenas de exterior;
e detecgdo de explosivos (blasting caps) em imagens raio-x de
bagagens;

» reconhecimento de acgdes em sequéncias de imagens de video.

Os processos de formagio de imagens nesta area de problema, e a escolha de
espagos de representacio usado na aproximagio apresentada, sdo os grandes desafios
a ser actualmente estudados. Os resultados indicam a vantagem de aplicar

aprendizagem a vis3o.
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2.2.7. Investigacdo empirica do fenémeno da expressdo

musical

As técnicas de aprendizagem automatica sio também aplicadas ao estudo
dum fenémeno fundamental na miisica tonal: o desempenho musical expressivo.
Pode-se definir o desempenho expressivo como a arte de adaptar uma pega musical
tocando-a de forma ligeiramente diferente da pauta, variando continuamente certos
parametros. Por exemplo, pode-se aumentar ou diminuir a velocidade, crescimentos
altos ou suaves, coloca¢do de micro-pausas entre eventos, etc... Existem algoritmos
que induzem regras gerais de desempenho musical expressivo, a partir de exemplos
de desempenhos reais realizados por musicos.

Motivado pela compreensio que o conhecimento geral sobre muasica assume
um papel importante na forma como os seres humanos aprendem esta tarefz,
podem-se apresentar duas alternativas na aproximagfio & aprendizagem baseada em
conhecimento: aprendizagem ao nivel da nota ou ao nivel da estrutura. Em ambos os
casos, o conhecimento do dominio fornecido ao aprendiz é baseado nas teorias
estabelecidas da musica tonal.

Os resultados experimentais mostram que ambas as aproximacSes levam a
um melhoramento significativo dos resultados de aprendizagem, comparando com a

aprendizagem puramente indutiva.

2.2.8. WebWatcher: aprendizagem na World Wide Web

WebWatcher é um assistente de procura de informacéio na World Wide Web.
Este agente ajuda, de forma interactiva, os utilizadores a localizar a informagio
desejada usando conhecimento aprendido sobre quais as hiperligagSes que sdo mais
provaveis de conduzir 3 informagfo pretendida.
O estudo tem incidido sobre:
e organizar o WebWatcher para fornecer conselhos interactivos 2os
utilizadores, enquanto faz as pesquisas, com ou sem sucesso, a0s

dados de treino do algoritmo;
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¢ incorporar algoritmos de aprendizagem para automaticamente adquirir
conhecimento para seleccionar a hiperligacio apropriada, dados a
actual pagina Web vista pelo utilizador e o seu objectivo de

informac#o.

O algoritmo constréi, para cada pagina, ligacdo e objectivo, um vector com
aproximadamente quinhentos e trinta valores binarios relativamente a palavras,
incluindo:

e duzentos sobre palavras sublinhadas na hiperligacio;

e duzentos sobre palavras nas frases que contém a hiperligacao;

* cem sobre palavras nos cabegathos associados com a hiperligag3o;

¢ aproximadamente trinta sobre palavras usadas para definir o objectivo
do utilizador.

Este vector, de tamanho fixo, pode ser usado nos principais algoritmos de

aprendizagem automatica (arvores e regras de decisdo, regras de associagio, etc...).

2.3. Algoritmos e técnicas de prospeccédo de dados

Podem distinguir-se dois objectivos primarios de prospecgio de dados:
predigéo e descrigiio. A predicdo consiste no uso de varidveis ou campos da base de
dados para prever valores desconhecidos ou futuros de outras varidveis de interesse.
A descricdo destina-se a encontrar padrdes, de ficil interpretagio pelo utilizador
final, que caracterizem os dados [Fayyad et al., 1996].

Os objectivos de predi¢io e descrigio sdo alcangados usando as principais
técnicas de prospecgdo de dados: classificacBo, regressdo, andlise de ligagdes,
agrupamento (clustering), sumirio, modelagio de dependéncias e analise sequencial.

Os dois primeiros, classifica¢io e regressdo, consistem em determinar uma
fungdio que associe a um item um determinado valor. No caso da classificagfio, esse
valor serd um elemento de entre vérias classes pré-definidas, ao passo que na
regressdo se associa um valor de previsdo real.

A anilise de ligagSes determina relagBes entre campos numa tabela da base

de dados. Um exemplo sfio as regras de associagio [Agrawal, et al., 1993], que serfio
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descritas mais & frente. O objectivo é derivar correlagBes entre varios campos
satisfazendo valores de suporte e confianga.

O agrupamento ¢ uma tarefa descritiva comum, onde se tenta identificar um
conjunto finito de categorias que descrevem os dados, podendo ser mutnamente
exclusivos, hierarquicos ou com sobreposices.

O sumario envolve métodos que permitem encontrar uma descrigio compacta
para um subconjunto de dados.

A modelagdo de dependéncias consiste em encontrar um modelo que
descreve dependéncias significativas entre varidveis. Estas existem a dois niveis:
estrutural e quantitativo. No primeiro, especifica-se, muitas vezes na forma grafica,
quais as varidveis que sdo localmente dependentes entre si, enquanto no segundo se
especifica a forga das dependéncias usando uma escala numérica.

Finalmente, a analise sequencial permite modelar padrdes sequenciais (como
analise de séries temporais). O objectivo é modelar os estados do processo, gerando a
sequéncia, ou extrair ¢ mostrar desvios e tendéncias ao longo do tempo.

No caso em estudo, foram usadas duas técnicas de prospeccio de dados: a
classificacdo e a anilise de ligagOes. Nas duas subsecgBes seguintes sera feita uma

abordagem destas duas técnicas, ¢ dos algoritmos usados.

2.3.1. Classificagdo

Como ja foi definido, a classificacfio consiste em determinar uma fingdio que
associe a um item um determinado valor, que serd um elemento de entre varias
classes pré-definidas. As classes podem ser, por exemplo, resultados de aprovagio
em exames (“Aprovado” ou “Reprovado”), ou ainda mais especificos, dando uma
apreciacio qualitativa “Reprovado”, “Suficiente”, “Bom™, “Muito Bom™).

Considerando uma tabela de base de dados, tem-se um conjunto de atributos
(também designados por campos ou colunas) a descrever cada caso, sendo estes
elementos designados por tuplos (ou ainda por registos ou linhas). A classe de um
tuplo ¢ dada pelo valor de um atributo a prever, especificado pelo utilizador,

Considere-se o exemplo de uma tabela onde sfo guardados os resultados dos
trabalhos praticos realizados a uma dada disciplina. Estes trabalhos contam para a

nota final ¢ permitem ter uma ideia do desempenho do aluno. Pretende-se saber,
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dadas as notas dos trabalhos (que podem ser qualitativas ou quantitativas), se o aluno
vai ter, ou ndo, aprovago & disciplina. Assim, a classe sera o atributo resposta, que
podera tomar dois valores possiveis: “sin” ou “ndo”.

Na construgio de um modelo de classificacio, teremos a considerar dois
conjuntos: de treino e de teste. O conjunto de treino € um conjunto de tuplos ja
classificados que da origem ao modelo de classificacfio. O conjunto de teste € um
conjunto também com os tuplos ji classificados, onde é aplicado o modelo de
classificagdo, podendo-se comparar as classes de cada tuplo com as classes previstas.
Em alguns casos, pode-se dividir um grande conjunto de dados em dois, uiilizando
um como conjunto de treino e outre como conjunto de teste.

Existem varios modelos de classificagio possiveis, como arvores e regras de
deciséo, ou redes neuronais. Para este estudo escolheram-se as rvores e as regras de
decisdo, uma vez que tém uma forma de representagio bastante simples, o que torna

o modelo inferido de facil compreensdo para o utilizador final.
2.3.1.1. Arvores e Regras de Decisdo

Existem vérios algoritmos que geram éarvores e regras de decisdo. Os
algoritmos C4.5 [Quinlan, 1992} e o mais recente C5.0 (do mesmo autor, ainda nio
documentado) sdo os mais conhecidos, servindo de referéncia na éarea de
aprendizagem. Outros métodos mais antigos, como o antecessor do C4.5, o ID3
[Quinlan, 1986] e o sistema CART (Classification And Regression Trees), descrito
em [Breinman et al_, 1984], sdo também varias vezes referidos.

As arvores de decisio sfo representadas na forma de uma arvore invertida,
em que a raiz esté no topo e as folhas no fundo. A raiz e os nos intermédios (isto é, os
nos que nio sio folhas) representam atributos, dos quais saem ramos que
representatn as diferentes possibilidades de instanciagdo. As folhas representam a
classe prevista.

A classificagio de uma instdncia ¢ feita de forma descendente, pattindo da
raiz até chegar a uma das folhas. Em cada passo verifica-se o valor do atributo,
seguindo-se pelo ramo correspondente até ao proximo nd. Na figura 2.3 esta um

exemplo classico: PlayTennis.
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Figura 2.3 — Arvore de Decisiio do PlayTennis

No exemplo PlayTennis, pretende-se saber se o tempo é ou ndo propicio para
praticar ténis. Considera-se um tuplo de quatro atributos: aspecto, humidade,
temperatura e vento. Considere-se, por exemplo a seguinte insténcia:

<aspecto=limpo, humidade=normal, temperatura=quente, vento=forte>

Neste caso, a conclusdo seria “sim”, uma vez que o aspecto do céu ¢ limpo e
a humidade normal.

Note-se que, na 4rvore decisdo, o atributo temperatura ndo é nunca testado,
Isto € uma indicagdo que este atributo ndo vai influir no processo de decisdo.

A partir da arvore de decisdo é facil construir as regras de decisdo. Estas
regras serdo da forma “se-entio”, sendo o seu nimero igual ao nimero de folhas.
Consideramos uma sequéncia (X3, Y1, Xz, Yz, ..., Xa, Y5,C), onde X; ¢ a raiz, C ¢
uma folha, e cada (X;, Y;), i=1,2,...,n, é um par ordenado onde X; é um né e Y; um
ramo que parte desse no. Esta sequéncia, que representa um caminho da raiz até uma
folha, pode ser transformada na seguinte regra:

Se Xi=Y:ieXo=Yse... e X;=Y, entdo C
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No exemplo PlayTennis, a arvore de decisdo dada originaria cinco regras:
Regra 1: Se aspecto=limpo e humidade=alia entéo classe=N3o

Regra 2: Se aspecto=limpo e humidade=normal entiio classe=Sim

Regra 3: Se aspecto=nublado entde classe=Sim

Regra 4: Se aspecto=chuva e vento=forte entio classe=Nio

Regra 5: Se aspecto=chuva e vento=fraco entdo classe=Sim
2.3.1.2. Algoritmos C4.5e C5.0

Para a constru¢fio da arvore de decis@o é preciso, em cada passo, escolher o
atributo que vai ser testado em cada n6 da arvore. Para tal é necessario uma boa
medida quantitativa para definir o melhor dos atributos. Em [Mitchell, 1997],
descreve-se uma propriedade estatistica, chamada ganho de informagiio, que mede a
eficiéncia de um dado atributo em separar os exemplos de treino, de acordo com a
classificagio pretendida.

Uma medida usada para estabelecer o ganho de informagio é a entropia, que
caracteriza a pureza dum conjunto arbitrario de exemplos. Considerando um
conjunto S, contendo exemplos de duas classes (positivos ¢ negativos), a entropia de
S relativa a esta classificagiio booleana € dada por:

Entropia(S) = —p log, p, - p_log, p_

sendo p. a percentagem de casos positivos € p. a percentagem de casos
negativos.

Note-se que a entropia serd zero se todos os elementos forem da mesma
classe:

—log,1-0=0

e sera um se o namero de elementos positivos e negativos forem iguais:

1 1 1 1 1 1 1 1
—=log, ——=log, —=—=(-)—-—=(-D==+==1
5 g22 5 g22 2( ) 2( ) 55

De uma forma geral, quanto mais proximas forem as percentagens maior sera

a entropia (ver figura 2.4).
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Figura 2.4 - Entropia em funcdes booleanas

Uma interpretacio da entropia, a partir da teoria da informagio, € que esta
especifica o niimero de bits de informacgiio necessdrio para codificar a classificacio
de um membro de S. Assim, quando a entropia é zero, todos os elementos sﬁd da
mesma classe, logo nfio é preciso nenhum bif. Quando a entropia é um, é necessario
um bit para codificar a informaggo (0 como negativo, 1 como positivo).

Generalizando para um conjunto de n classes, n>2, temos:

h

Entropia(S) = > — p,log, p,

i=l

sendo p; a percentagem de elementos da classe de ordem i, i=1,...n.
Note-se que a base do logaritmo continua a ser dois, uma vez que estamos a
falar da codificagfio esperada em bits. Por exemplo, se considerarmos quatro classes,

isto &, n = 4, e consideramos que a percentagem de elementos de cada classe ¢ igual

. | B
para todas, isto é, p, = 7 i=1,2,3, 4, teremos:

4 4
Entropia(S) = ¥ ~ p,log, p, = > .——log, 21; = 4(— %log2 Z“ZJ =

=] i=t
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Assim, necessitamos dois bits para codificar a informagio relativa as quatro
classes: 00, 01, 10 e 11.

A medida usada, o ganho de informagio, é a redugio esperada da entropia
causada pela particio do conjunto de exemplos de acordo com um dado atributo.
Assim, o ganho de informagio Ganho(S, A), de um determinado atributo A, relativo
a um conjunto de exemplos S, é dado por:

AY
Ganho(S, A) = Entropia(S) — >’ u Entropia(S,)

vevaloras(A) IS I

sendo valores(4) o conjunto de todos os valores possiveis do atributo A, e S,

o subconjunto de elementos de S para os quais o atributc A tem o valor v
(S, =4{s5€8: A(s) = ).
Vejamos a forma como o algoritmo vai funcionar para o exemplo concreto

PlayTennis. Consideremos os dados da tabela 2.1.

Tabela 2.1 - Conjunto de treine para o PlayTennis

Aspecto Temperatura Humidade  Vento  Classe

Limpo Quente Alta Fraco Nio
Limpo Quente Alta Forte Nio
Nublado Quente Alta Fraco Sim
Chuva Média Alta Fraco Sim
Chuva Fria Normal Fraco Sim
Chuva Fria Normal Forte Nio
Nublado Fria Normal Forte Sim
Limpo Meédia Alta Fraco Nio
Limpo Fria Normal Fraco Sim
Chuva Média Normal Fraco Sim
Limpo Meédia Normal Forte Sim
Nublado Meédia Alta Forte Sim
Nublado Quente Normal Fraco Sim
Chuva Meédia Alta Forte Nio

Comegamos por calcular a entropia:

. 9
Entropia(S) = - Elog,;2 % —~li410g2 —1—53 =0,940
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Podemos agora calcular os ganhos de informacdio relativos a cada um dos

atributos. Vejamos em pormenor o célculo relativo ao atributo Aspecto:

. 1S,
Ganho(S, Aspecto) = Entropia(S) - >, TEntropla(Sv) =

ve{Limpo, Nublado, Chuva} | I

impo )

5( 2. 2 3 3) 4 5( 3. 3 2. 2
0,940 -—| —Zlog, = ~Zlog, = |- —.0——| —Zlog, > — ~log, = | = 0,246
14[ 5 g, og ] [ £ 5 8 5)

0,940 - % Entropia(sS;,,,,) — % Entropia(S,,,,...) — % Entropia{S,,,..) =

5 5 °*s5) 147 14\ 5 5

De forma analoga, tem-se:
Ganho(S, Temperatura) = 0,029
Ganho(S, Humidade) = 0,151
Ganho(S, Vento) = 0,048

Desta forma, o atributo escolhido sera Aspecto. Cria-se assim o primeiro nod
da arvore de decisfio com o atributo Aspecto, € trés ramos correspondentes a cada um
dos valores possivets: limpo, nublado e chuva.

No caso Aspecto = nublado, todo os exemplos sdo da classe sim. Assim, este
ramo vai dar a uma fotha, com a classe sim. Nos restantes casos vai-se continuar a
aplicar o algoritmo aos subconjuntos Szimpe € Scmwa. O aspecto final da arvore é o da

figura 2.3.
2.3.1.3. Avaliacdo dos resulfados

A avaliagio de arvores e regras de decisdo pode ser feita de duas formas:
qualitativa e quantitativa.

Na forma qualitativa, mais subjectiva, podemos considerar a legibilidade da
arvore ou regras de decisfo. A arvore ou as regras devem ser de facil compreenséo
para um utilizador final no seu processo de decis#o.

Na forma quaniitativa pretende-se fazer uma estimativa do erro na
classificagdo feita pelo modelo gerado. Esta estimativa mede-se pela percentagem de
erros da classificagdo. O erro sera sempre estimado pela razdo entre o niimero de
casos errados e o tamanho do conjunto de teste.

Os métodos mais comuns usados para estimar o erro destes algoritmos sdo:
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e separaciio dos dados em dois subconjuntos. Uma parte dos dados €
usada como conjunto de treino, gerando o modelo, sendo os restantes
usados para teste;

» validacio cruzada. O conjunto de dados C ¢ dividido em n
subconjuntos. Para cada subconjunto S, € usado o subconjunto C\S
como conjunto de treino, sendo S usado como conjunto de teste.
Quanto maior for o valor de n, maior sera a fiabilidade.

e excluir um elemento. Igual 4 validacdo cruzada quando n ¢ igual ao
mimero de tuplos. Para cada elemento, sdo usados todos os elementos,

excepto esse, para treino, usando-se o excluido para teste.
2.3.1.4. Evolugdo do algoritmo

7 O algoritmo ID3 original usa este algoritmo na sua forma mais simples, sendo
depois estendidoe de modo a incorporar alguns melhoramentos (sendo renomeado
~ para C4.5): evitar sobreajustamento dos dados (corte de nés em que o acréscimo de
erro é reduzido e simplificacio de regras), incorporacio de valores conmtinuos,
medidas alternativas para selec¢3o de atributos, manipular exemplos com dados por
preencher e atributos com custos diferentes.

A necessidade das medidas alternativas teve a ver com o facto de o ganho de
informagfio usado no ID3 favorecer os atribuios com mais valores possiveis. Como
caso extremo, um atributo “data de nascimento” numa base de dados académica irfa
ter um ganho muito elevado mas iria, muito provavelmente, gerar uma &rvore de
decisdo com varios Tamos € apenas um no: a raiz.

Assim, com o C4.5 surgiu uma medida alternativa que é o racio de ganho
(gain ratio), que penaliza este tipo de atributos, usando o termo dividir informagio
(split information), que € sensivel & forma como o atributo divide uniformemente os
dados:

8], 15

) . _ il 1B
SplitInformation(S, A) ;1 S og, S

Onde S, até 3. sio os ¢ subconjuntos de exemplos resultantes da partigio de §

pelo atributo 4 com ¢ valores possiveis. O racio de ganho sera:
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Ganho(S, A)
SplitInformation(S, A)

GainRatio(S, A) =

Relativamente as regras de decisio, procedeu-se, a partir do C4.5, &
simplificacio das mesmas, como uma forma de evitar o sobreajustamento dos dados.
Assim, apos a geracio das regras a partir dos caminhos da raiz até as folhas das
arvores, sdo retiradas todas as condi¢Ges das premissas que resultem num aumento da
precisio estimada. Apos a simplificacfio, as regras sfio ordenadas pela precisio
estimada, sendo a classiﬁcag:ﬁo realizada de acordo com esta ordem.

Do C4.5 para o C5.0 existem algumas alterag(”)és. A mais significativa tem a
ver com as regras. Enquanto no C4.5 as regras sfo ordenadas (a primeira a satisfazer
as premissas ¢ a que € disparada), no C5.0 existe um mecanismo de votagio, que

selecciona a classe a atribuir a0 novo ¢aso.

2.3.2. Analise de ligagdes

A analise de ligagOes determina relagGes entre campos numa tabela da BD. O
objectivo € derivar correlagdes entre varios campos satisfazendo valores de suporte e
confianca. A forma mais conhecida de analise de ligacBes ¢ a de regras de

associagio, ligada a analise de dados de cesto de compras (basket analysis).
2.3.2.1. Regras de Associacdo

As regras de associagdo aparecem descritas, pela primeira vez, em
[Agrawal, et al., 1993]. A ideia é encontrar associagdes entre diferentes itens de
forma a que a presenca de alguns itens num registo impliquem a presenga de outros.
Este técnica ¢ definida para um tipo especial de dados (vulgarmente conhecidos por
basket data) onde um tuplo consiste num conjunto de atributos binarios chamados
itens. A cada tuplo chama-se uma transaccéo.

Tomando como exemplo um cesto de compras dum supermercado, cada
produto existente no supermercado sera um item: fruta, vegetais, leite, ovos, etc...
Em cada transag@o (compra) do cliente, teremos um tuplo com a informacdo dos

produtos que sdo comprados (cada item com o valor verdadeiro ou falso). A partir
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daqui podemos inferir algumas regras de associagiio como, por exemplo: “90% dos
clientes que compram fruta e vegetais também compram leite”.

Formalmente, uma regra de associagio ¢ uma expressio da forma X =7,
onde X e Y s3o conjuntos de itens mutuamente exclusivos (X NY =Q ). O
significado intuitivo deste tipe de regras € que as transacdes de bases de dados que

contém o conjunto X tém tendéncia a conter o conjunto Y.
2.3.2.2.  Algoritmo Apriori

Para ajudar a descrever o algoritmo apriori [Agrawal & Srikant, 1994)

considere-se 0 exemplo da tabela 2.2:

Tabela 2.2 - Conjunto de transagies

"~ Transages
134
235
1235
25

Uma regra de associaciio para este caso poderia ser {23} = {5}, isto §,
quando o cliente compra os produtos 2 e 3, tende a comprar também o produto 5.
Cada regra de associagdo X = ¥ ¢ caracterizada por dois factores: suporte ¢
confianca. O suporte € a razdo entre o numero de tuplos que satisfazem X e ¥
simultaneamente e o niimero total 7 de tuplos:
lx L7

n

Suporte =

A cbnﬁanga ¢ a raziio entre o nimero de tuplos que satisfazem X e Y
simultaneamente e o niimero total de tuplos que satisfazem X:

|XUY|

2

Confianga =
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No exemplo anterior, teremos:

Suporte({23} = {5}) = M = % =0,5
_fessy_2_
Confianga({23} = {5}) = W =5= 1

A descoberta de regras de associagfio realizada pelo algoritmo Apriori,
consiste em extrair todas as regras em que o suporte € a confianga sejam superiores
ou iguais a valores definidos pelo utilizador.

Assume-se, por simplicidade, que os itens numa transacg¢do € os conjuntos de
itens se encontram ordenados por ordem lexicografica. Define-se tamanho como o
nimero de itens de um conjunto. Um conjunto de itens de tamanho k é chamado
k-conjunto de itens. Um k-conjunto ¢ de itens € representado por c[1]-c[2] ... c[k],
tendo associado o suporte para este conjunto.

No algoritmo vamos usar as seguintes notagdes:

e [; — conjunto de grandes k-conjuntos de itens, isto é, com suporte
acima do minimo;

e C; - conjunto de k-conjuntos de itens candidatos (potencialmente
grandes);

s D — conjunto das transacgoes.

O primeiro passo do algoritmo consisie em contar o nimero de ocorréncias de
cada item para determinar L;. No passo de ordem £, existem duas fases. Em primeiro
lugar, L, é usado para gerar k-conjuntos candidatos C,. Em seguida, é contado o
suporte dos candidatos em Cp. Na figura 2.5 esta descrito o algoritmo apriori. Na
figura 2.6 temos a fungdo apriori-gen, que gera C;.

Consideremos o exemplo da tabela 2.2. Vamos supor que o suporte minimo é
50%, isto € 2 transag¢Ses. Teremos, entfo, os passos da figura 2.7.

A partir do conjunto de itens, serfio geradas as regras de associagio possiveis
(a partir de L; e Ls):

{} =0} {3i=>0L {2}=>03}s {3;=>1{2}

{2} = {55 {5i=>{2} 31=>{5s {5}=>{3}

{23} = {5} {25} = {3}; {35}=1{2}.
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L, ={grandes 1-conjuntos de itens}
para(k =2, #O;k++)fazer

C, = apriori _ gen(L,_)), linovos candidatos

para todos transa¢es r ¢ D fazer
C, = subconjunto(C,,1); /] candidatos contidos em t
para todos candidatos c € C, fazer

C.CoUnt + +;
fim
L, ={c e C, : ccount > suporte_minimo}
fim

Resposta =), L,

Figura 2.5 - Algoritmo apriori

Passo 1 (jun¢do):
insertinto C,
select pfi] p21.... p[t —1] ¢k 1]
fromL,, pL..q
where p[t]=gfi]..., plk - 2]= gl -2} plk 1] < gl - 1];
Passo 2 (corte).
para todos conjuntos deitensc € C, fazer
para todos (k -1) - subconjuntos de itens s de c fazer
se (s¢ L, , )entdo
delete cfrom(C;

Figura 2.6 - Fungdo apriori_gen

Se colocarmos a confianga minima em, por exemplo, 80%, teremos as
seguintes regras de associagfio (todas com confianga 100%):
{1} => {3}y {2}=>{5% {5i1=1{2} {23}={5} {35}=1{2}

Todas as regras tém a mesma confianga, mas duas tém maior suporte (75%):

{2} =105} =12}
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Figura 2.7 - Passos do dgoﬁnw aprieri

Assim, estas regras sdo mais fortes que as regras {23} = {5} e {3 5} = {2},
respectivamente. Em ambos os casos, o uso de mais um atributo na premissa nio
aumenta a confianca, ¢ tem menos suporte que as duas primeiras. Podemos, desta
forma, desprezar estas ultimas.

Como se confirmara mais a frente, se a uma regra acrescentarmos um atributo
na sua premissa, o suporte da regras sera menor ou igual, ao passo que a confianga
aumentar. Assim, a partir do momento em que, a0 acrescentarmos um atribufo a
premissa de uma regra, a confianga se mantiver e o suporte diminuir, desprezamos
esta nova regras. Se, na mesma situacdo, o0 suporte se mantiver mas a confianga
aumentar, desprezamos a regra inicial. Nos casos em que o suporte diminui ¢ a
confianga aumenta, terd que ser feita uma analise mais detalhada. Pode-se dar mais
valor & confiancga, ao suporte ou, por exemplo, a uma funggo que tenha por pardmetro

estes dois factores.
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2.4. Ferramentas de prospecc¢do de dados

Existem hoje em dia varias ferramentas implementando alguns dos
algoritmos e métodos de prospecgio de dados mais conhecidos. Em
[Westphal & Blaxton, 1998], faz-se uma descrigio muito completa sobre algumas
das ferramentas que estdo disponiveis, dividindo-as em trés categorias:

o Ferramentas de analise de ligacOes;
e Ferramentas de visnalizagio de panorama;

¢ Ferramentas de prospecgao de dados quantitativa.

Nas trés subseccOes seguintes descreve-se sucintamente cada um destes tipos
de ferramentas. Finalmente, na tltima subsecgio, refere-se uma das ferramentas mais
conhecidas ao nivel de ECBD e prospecciio de dados, que foi usada no estudo actual:

o Clementine.

2.4.1. Ferramentas de analise de ligagdes

A analise de ligacbes ¢ o processo de construgio de redes de objectos
interconectados através de relacionamentos, de modo a expor padrdes e tendéncias.
Esta analise usa associagfes item a item para gerar redes de interacgdes e conexdes a
partir de conjuntos de dados definidos. Os diagramas de analise de ligacdes tém uma
variedade de nomes: diagramas entidades-relacGes, redes conectadas, nos ¢ ligagGes,
grafos dirigidos, etc...

Os métodos de analise de ligacOes permitem a adiciio de dimensGes a uma
analise que as outras formas de visualizagio ndio suportam. Pela representagdo
explicita das relagGes entre objectos, ganha-se uma perspectiva totalmente diferente
de como os-dados podem ser analisados e quais os tipos de padrdes que podem ser
descobertos.

Uma das desvantagens da analise de ligagbes € que o numero agregado de
registos que podem ser apresentados na maior parte dos diagramas € limitado,
comparando com outros paradigmas de visualizagfo. Assim, as analises tendem a

centrar-se na verificagfio de subconjuntos de grandes conjuntos de dados.
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Apesar disso, a analise de ligacdes fornece meios poderosos de fazer
prospecgdo de dados visual, principalmente se se souber tirar partido das opgdes de
saida de impressdo, filtros e formatos de apresentacio. Usados de forma adequada,
estes sistemas permitem rapidamente identificar padrdes, grupos emergentes e
conexdes entre geragoes. |

Algumas ferramentas de anilise de ligagOes existentes sdo: NETMAP,
Analyst’s Notebook, Imagix 4D e Daisy.

2.4.2. Ferramentas de visualizagio de panorama

 As ferramentas de visualizagiio de panorama descrevem ambientes nos quais
os dados sdo colocados na forma de terrenos limitados geometricamente. Uma
caracteristica critica deste tipo de visualizacio é que o posicionamento relativo dos
elementos de dados dentro do terreno geométrico é usado para representar
informacfo que ¢ importante para a anélise.

Os sistemas de visualizacdio de panorama usam habitualmente representaces
abstractas em ambientes interactivos; com imagens virtuais a trés dimensges para
mostrar grandes quantidades de dados. Os panoramas podem ser efectivamente
usados no modo de analise pro-activa, para encontrar tendéncias de alto nivel, dentro
de conjuntos de dados complexos. Isto é geralmente acompanhado por navegagio
nos panoramas e orientacio visual dos dados para revelar tendéncias escondidas.

Algumas das ferramentas desenvolvidas usando este paradigma sdo
direccionadas para aplicacbes de tempo real. As demonstragdes criadas para
alimentagdo de dados em tempo real sfio muitas vezes bastante poderosas na sua
representacdo de valores paramétricos usando técnicas de animagfio e simulagdo.

Algumas das ferramentas de visualizacio de panorama existentes no mercado

sdo: MineSet 2.0, Metaphor Mixer e In3D.

2.4.3. Ferramentas de prospecc¢do de dados quantitativa

As aproximacgles quantitativas sdo preferiveis e muitas vezes necessarias,

quando se pretende obter estimativas do nivel de significAncia ou de confianca. Além

,,,,,,,,,,,
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disso, a analise quantitativa pode fornecer informacdo de sumario sobre diferengas de

grupos globais e tendéncias, que pode ser usada para fornecer analises de primeira

apanba (first cut analyses) de grandes conjuntos de dados. Nem sempre é necessario
ter dados numéricos para conduzir analises quantitativas. Pode-se criar descritores
quantitativos de dados qualitativos usando técnicas de abstrac¢do de dados para criar
variaveis temporarias ou contar dados a partir de rotinas de agregacéo.

Os diagramas quantitativos podem mapipular volumes de dados
extremamente grandes. Os diagramas da maioria das ferramentas de prospecgiio de
dados quantitativas tendem a ter um aspecto tradicional e a poderem ser usados em
agrupamentos (clustering), sumario ¢ comparagtes de dominio. As implementacGes
recentes aumentaram o alcance destes diagramas para fazer analise hiperdimensional.
Estas caracteristicas, adicionadas, fornecem ambientes ideais para a identificagiio de
tendéncias lineares ou exponenciais ocorrendo nos conjuntos de dados.

Entre as ferramentas de prospecgiio de dados quantitativa encontram-se
Enterprise Miner, Diamond, CrossGraphs e Clementine. Esta Gltima foi usada na
prospecgdo de dados da presente dissertagdo e sera descrita em pormenor na proxima

sec¢io.

2.4.4. Clementine

O sistema Clementine é uma das mais conhecidas ferramentas de prospeccio
de dados quantitativa. Este sistema contém uma variedade de fungbes de
manipulagio de dados e capacidades analiticas poderosas, num interface simples ¢
bem desenhado. Este sistema corre nas principais plataformas, incluindo UNIX,
Windows NT ¢ VMS. |

O sistema foi criado para analistas ndo técnicos que tém um conhecimento
razoavel sobre o seu conjunto de dados. Existem varias funcGes, desde a geracdo de
graficos simples e visualizagSes de dados, at¢ andlise com redes neuronais e indugdo
de regras. O interface baseia-se na constru¢io de modelos através do processo de
arrastar e largar um conjunto de icones, conecté-los e invocar procedimentos.

Uma das grandes vantagens do Clementine € a sua versatilidade, uma vez que
inclui suporte para muitas das fases do processo de ECBD: acesso a dados,

integracdo de varios tipos de dados, modelagio, analise e apresentagio de resultados.
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Todas estas fases sHo transparentes ao nivel do interface. Segundo
[Westphal & Blaxton, 1998], esta ¢ uma das poucas ferramentas existentes que
possui este nivel de integragio.

Existem variadas opg¢des no Clementine [Clementine, 1997]. Vamos aqui
falar apenas das mais importanies e realgar os dois algoritmos de prospecgio de
dados que vamos utilizar: C5.0 e apriori.

Os icones (ou nos) encontram-se divididos em seis conjuntos: fontes de
dados, operagles sobre registos, operaghes sobre campos, graficos, modelagio e
saidas (outputs). Estes n6s, na parte de baixo da janela da aplicagdo, podem ser
arrastados para o painel principal. Os nds no painel principal podem ser ligados entre
si de forma a definir um fluxo de dados. Os nés de fontes de dados sio nos de
entrada, os nés de graficos e de saidas sdo nos de saida, e os nos de operagdes sobre
registos € campos sio nos intermédios. Os nds de modelagio geram modelos (que
aparecern na parte direita da janela da aplicacdio), os quais podem ser usados no
processo de ECBD.

Os nos de fontes de dados permitem aceder directamente aos dados. Estes
dados podem estar em ficheiros ASCII (de tamanho fixo ou varidvel), ficheiros
exportados pelo. Clementine ou SPSS, ou ainda através duma conexdo ODBC, que
permite ligar a varios tipos de Bases de Dados (no nosso caso foi usada esta conexdo
para ligar a uma base de dados em ORACLE).

Os nos de operagdes sobre registos fazem as opera¢Bes habituais sobre
registos em bases de dados, como selecgdo, unido, ordenagio, adi¢do, selecgio de
elementos distintos e fun¢Ges agregadas, e ainda um n6 para obter uma amostra dos
dados e outro para equilibric dos mesmos.

Os nds de operagdes sobre campos permitem filtrar campos, derivar novos
campos € adicionar campos baseados em registos anteriores (util para séries
temporais). Existe ainda um no para preenchimento de valores nulos, outro para
transformar um campo em valor booleano € um ultimo que permite alterar os tipos
dos campos.

Os graficos podem ser de varios tipos desde grificos bidimensionais com
uma ou mais fun¢des, rede de ligagBes (dirigida ou ndo), histogramas, distribuiges

ou colecches.
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Os modelos podem ser redes neuronais, redes de Kohonen, construgio de
regras, regressdo, GRI (Generalised Rule Induction), e ainda os dois que ja foram
referidos (C5.0 e gpriori).

Finalmente, temos os ndés de saidas. Existem nos que permitem obter
informagéio sobre os dados, como anédlise, relatorio de qualidade dos dados €
estatistica. Ouiros nds permitem visualizar os dados, como tabelas e matrizes.
Existem ainda outros nds que permitem exportar dados para ficheiros ASCII, folha
de calculo Excel, SPSS, e ainda através de ligagio ODBC, que permite exportar para
varios tipos de bases de dados (por exemplo, para ORACLE).

De uma forma geral a ECBD no Clementine processa-s¢ em duas fases.
Numa primeira fase, mais experimental, os dados sfio importados, realizam-se
algumas operacdes sobre registos e campos, e os resultados podem ser visualizados
graficamente ou, por exemplo, através duma tabela. Daqui podem observar-se
algumas relagBes importantes nos dados. Numa segunda fase podem aplicar-se os
algoritmos de prospeccfio de dados, para gerar os modelos finais. Os modelos
gerados podem ser usados, posteriormente, para teste, aplicando-os aos mesmos
dados ou a um conjunto de dados de teste.

O né do algoritmo C5.0 tem varias opgdes. O tipo de saida pode ser regras ou
arvores de decisdo. O modo pode ser a construgfio do modelo ou validagio cruzada.
Podem agrupar-se valores simbolicos num mesmo ramo. Pode ainda usar-se o
reforco (boosting) que consiste em produzir varias regras, construidas a partir dos
erros das anteriores, sendo a resposta, na aplicagdo do modelo, dada por votagfio. O
método pode favorecer a produgdo de regras com confianga maxima {com acerto em
quase todo o conjunto de teste) ou deixd-las o mais geral possivel. Pode ainda
indicar-se o ruido percentual esperado dos dados.

O no6 do algoritmo apriori também tem algumas opcdes. Existem as duas
percentagens necessarias; o suporte € a confianca. Pode ainda determinar-se o
mimero maximo de premissas admitidas numa regra e tratar os dados como sendo do

tipo booleario.
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Aplicacao a uma base de dados

academica

Na presente dissertagdo pretende-se estudar a aplicabilidade das técnicas de
ECBD e prospecgiio de dados a uma base de dados académica. Usou-se para esse
efeito a base de dados académica da Faculdade de Engenharia da Universidade do
Porto (FEUP), onde sdo registados os dados relevantes relativos as entidades alunos,
cursos e disciplinas, e as associagdes entre elas.

Na proxima secgdo descreve-se a forma como se procedeu 4 preparag¢do dos
dados. Na secgdio 3.2 sdo definidos os objectivos da prospecgdo de dados, na seccio
33 apresenta—sé a metodologia seguida e na dltima descreve-s¢ a forma como se

processou a prospecgio de dados.

3.1. Preparacao de dados

A base de dados da FEUP, desenvolvidla em ORACLE, guarda as
informagbes académicas consideradas relevantes em qualquer instituicio de ensino.
Estes dados estdo na base do sistema de informacdio universitario da FEUP
(SIFEUP), que disponibiliza essa informagio via Internet.

Na presente dissertacio apénas foi utilizada uma parte dos dados, que se
considerou ‘mais relevante. Assim, ap6s uma analise prévia, consideraram-se cinco
tabelas, descritas na tabela 3.1 (os campos chave encontram-se sublinhados), estando
as relagbes entre estas na figura 3.1. Todos os dados se referem ao periodo que

decorreu entre os anos lectivos de 1994/95 e 1998/99.

52
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Tabela 3.1 — Tabelas usadas na prospeccioe de dados

TABELA ATRIBUTOS UTILIZADOS

¢ NUMERO (nimero mecanografico);

ALUNOS o
¢ CURSO (curso em que o aluno esta inscrito).

¢  CODIGO (cddigo do curso);
CURSOS o SIGLA (sigla do curso),
e NOME (nome do curso).

¢ CODIGO (codigo da disciplina);
DISCIPLINAS ' e NOME (nome da disciplina)
* CURSO (curso a que a disciplina pertence).

e ALUNO (nimero mecanografico do aluno);
DIS CURRICULOS

i ¢ DIS (codigo da disciplina);
(Inscrigio dos alunos em

¢ A _LECTIVO (ano lectivo de inscrigio);

disciplinas)

¢ ANO (ano curricular da inscri¢do).

¢  ALUNO (nGmero mecanogréfico do aluno);
ITENS RES DIS o DIS (codigo da disciplina);

(Resultados das provas de e A TLECTIVO (ano lectivo do resultado);
avaliagfio efectuadas) e EPOCA _RES (¢época de exames do resultado);
e RESULTADO (resultado da prova).

ALUNOS N CURSOS
AN
DIS_CURRICULOS ITENS_RES DIS
¥
Legenda:
DISCIPLINAS —< Relagio LN

Figura 3.1 - Relagdes entre as tabelas
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Dos cursos existentes, procedeu-se a escolha de um ou mais que pudessem
ser representativos. Apds alguma anilise, acabou por ser escolhido o curso de
Licenciatura em Engenharia Informatica e Computacgo. '

A razo para a escolha deste curso reside no facto de, durante os cinco anos a
que se reporta esta analise, ter existido apenas uma mudanga no Plano de Estudo.
Essa mudanga consistiu na troca de semestre entre duas disciplinas do primeiro ano:
EIC1106 e EIC1206. Néo existindo na base de dados informagfio completa sobre as
equivaléncias e regimes de transigio de planos de estudo, seria dificil conseguir fazer
uma analise correcta nos outros cursos. _

As disciplinas sdo todas semestrais e estio divididas em dezasseis areas
cientificas. Na tabela 3.2 encontram-se as 4reas cientificas com as respectivas siglas
e, na tabela 3.3, encontram-se descritas as disciplinas ordenadas por ano e semestre,

contendo a sigla da 4rea cientifica.

Tabela 3.2 - Areas cientificas

SIGLA | AREA CIENTIFICA
AED . | Algoritmos e Esiruturas de Dados

ARQ Arquitectura de Computadores

ASP Aspectos Sociais ¢ Profissionais

BDS Bases de Dados e Sistemas de Tratamento de Informaciio
CNS Computacfio Numérica ¢ Simbdlica

COM Técnicas de Comunicagio

FIS Modelagdo Fisica

GMQ Gestéo e Métodos Quantitativos
TIAR Inteligéncia Artificial e Robética

IHM Interacgio Homem-Maquina
IND Informatica Tndustrial

LPR Linguagens de Programacio
MAT Matemética
MES Metodologia e Engenharia de Software

SED Sistemas Electronicos Digitais

SOP Sistemas Operativos
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Tabela 3.3 - Disciplinas de Engenharia Informidtica e Computacio

ANO | SEM. | CODIGO NOME AREA CIENT.
EIC1100 | Analise Matemdtica | MAT
EIC11M | Algebra MAT
1 EIC1102 | Introdugde a Programacao | LFR
EIC1103 | Circuitos e Sistemas | Fis
EIC1104 | Electrdnica Digital SED
1 EIC1106 | Técnicas de Comunicacao e Ingids Funcional CoMm
EIC1200 | Andlise Matemdtica Il MAT
EIC1202 | Introdugéo & Programagao || LPR
? [EICT303_| Ciroutos  Sistemas I FIS
£1C1204 | Arquitectura de Computadores ARQ
EIC1205 | Sistemas Digitais SED
EIC1206 Fisica Experimental FI3
EIC2100 | Fisica FIS
EIC2101 Andlise Numérica CNS
1 EIC2102 | Algoritmos e Estruturas de Dados | AED
EIC2103 | Sinais e Telecomunicagbes FIS
EIC2104 | Microprocessadores e Microcomputadores ARQ
2 EIC2105 | Laboratdrio de Circuitos e Sistemas FiS
EIC2200 | Sistemas de Informacgao e Bases de Dados BDS
EIC2201 Computagio Gréfica e Interfaces IHM
2 EIC2202 | Algoritmos e Estruturas de Dados Il AED
EIC2203 | Instrumentagac Electronica SED
EIC2204 | Estatistica Aplicada GMQ
EIC2205 | Laboratério de Arquitectura de Computadores ARQ
EIC3100 | Novas Metodologias de Programacéo MES
EIC3101 Sistermas Operativos Classicos S0P
1 [[Eic3102 | Teoria da Computagio MAT
| EIC3103 Programacgdo Paralela AED
EIC3104 | Investigagdo Operacional GMQ
3 EIC3105 | Laboratério de Computagdo Grafica e Interfaces IHM
EIC3200 | Tecnologia de Sistemas de Gestéo de Bases de Dados BDS
EIC3201 Compitadores LPR
9 [EiC3202_| Teoria da Computagao I MAT
EIC3203 | Introdugdc A inteligéneia Artificial IAR
EIC3204 | Gestio de Empresas GMQ
EIC3205 Laboratério de Sistemas Operativos sSop
EIC4100 Engenharia de Software MES
EIC41M Redes de Comunicaggo de Dados ARQ
1 [Eic#02 | informatica industril iND
EIC4103 | Sistemas Periciais e Robética IAR
EIC4104 | Contabilidade cMQ
4 EIC4105 Laboratério de Sistemas de Gestdo de Bases de Dados BDS
EIC4200 | Computagdo Numérica e Simbélica CNS
EiC4201 Aspectos Sociais da Informdtica ASP
2 EIC4202 | Andlise de Investimentos GMa
EIC4203 | Laboratéric de Informética Avangada IAR
EiC4204 | Concepglo e Fabrico Assistido por Computador IND
EIC4205 | Sistemas de Comunicagao Integrada BDS
EIC4206 | Sistemas Operativos Distribuidos SOP
EIC5100 | Gestdo de Projectos de Software MES
EIC5101 Sistemas de Apoio a Decisfio GMQ
1 EIC5102 | Seminarios ASP
5 EIC5103 | Logistica IND
EIC5104 | Piangamento e Gestdo da Produgéo IND
EIC5105 | Sentidos Artificiais 1HM
EIC5106 | Sistemas Multimédia IHM
2 EIC5200 | Projecto IND
EIC5201 Estagio IND
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Antes da aplicagfio das técnicas de prospecgio de dados € necessario preparar
convenientemente os dados. A primeira operagfo feita, tendo em conta que um aluno
sO pode estar inscrito num curso, foi dividir os dados por curso. Desta forma, o
espago de pesquisa diminui consideravelmente, tomando a prospecgdo mais
eficiente. Poder-se-ia também pensar em fazer outrés divisGes logicas, como por ano
lectivo ou curricular. No entanto, esta divisio nfo pode ser feita, uma vez que o
comportamento dos alunos em anos anteriores pode ser importante no processo de
ECBD.

Assim, para cada ano curricular, do primeiro ao quinto, foram construidas
novas tabelas, da seguinte forma:

e para 0s anos lectivos compreendidos entre 1994/95 e 1998/99,
seleccionaram-se, a partir da tabela DIS CURRICULOS, os alunos
que estavam inscritos nesse ano curricular;

e para estes alunos, foram seleccionados todos os resultados de exames
obtidos em anos lectivos e curriculares iguais ou anteriores, a partir
das tabelas DISC CURRICULOS e ITENS RES DIS, considerando
um novo campo relativo & classificagio na disciplina (0 ou 1, no caso
em que se pretende apenas ter em conta a aprovagio ou ndo a
disciplina, ou “Muito Bom”, “Bom”, “Suficiente” e “Reprovado”, nos
restantes casos);

e ¢ construida uma tabela cruzada (crosstab query), sendo as linhas
referentes aos alunos, as colunas referenies as disciplinas ¢ o valor
referente a classificacdio obtida na disciplina (este valor € obtido
calculando o maximo de todos os resultados). Note-se que, em alguns
casos, vio aparecer valores em branco, quando o aluno nunca foi a
nenhum exame de determinada disciplina, sendo esses casos

considerados como 0 ou “Reprovado”.

Desta forma, presume-se que a aprovagdo a uma disciplina implica a
assimilagio dos conhecimentos presentes no seu programa. Assim, considera-se que
uma disciplina poderé ser influenciada por disciplinas a que o aluno ja tenha obtido
aprovagio anteriormente.

Como ja foi referido, houve uma alteracio no plano de estudo, que resultou

na troca de semestre entre de duas disciplinas do primeiro ano. Na mudanca de




Capitulo 3 — Aplicaciio a uma base de dados académica 57

semestre ocorreu também uma mudanga do cdédigo da disciplina. Assim, a disciplina
EIC1105 passou do primeiro para o segundo semestre, passando a ter o codigo
EIC1206, ao passo que a EIC1201 passou do segundo para o primeiro semestre,
passando a ter o codigo EIC1106. Na fase de pré—processainento converteram-se oS
cddigos anteriores para 0s novos.

Como os dados sfio gerados para varios anos lectivos, os alunos que foram
avaliados em mais do que um ano aparecem apenas uma vez. Por exemplo, um aluno
que tenha sido aprovado a todas as disciplinas do primeiro ano, pode ter conseguido
esse objectivo em um, dois, trés ou mais anos. 7

Por um lado, pode-se pensar que os resultados poderiam ser melhores se este
aluno aparecesse na tabela tantas vezes quantas tivesse frequentado o primeiro ano.
No entanto, esta abordagem mostra-se mais tendenciosa, se pensarmos que, por
exemplo, ao longo de cinco anos, temos alunos que estdo a frequentar o curso pelas
primeira, segunda, terceira, quarta e quinta vezes, o que faria com que o desempenho
dos ultimos fosse contado cinco vezes mais que os dos primeiros. Assim, o peso do
desempenho dos ultimos sobrepor-se-ia ao dos primeiros.

Os testes preliminares, com os dados separados num conjunto de treino e
noutro de teste,A confirmaram que a analise seguida consegue methor percentagem de
acertos que esta tiltima hipotese.

Construiram-se também tabelas para identificacio do perfil dos alunos,
considerando as classes “Muito Bom” (3) , “Bom” (2), “Suficiente” (1) e
“Reprovado” (0), a indicarem notas superiores a quinze, entre catorze e quinze, entre
dez e treze, e inferiores a dez, respectivamente.

Considerou-se, para cada aluno inscrito no primeiro ano em 1994/95, as
médias das notas obtidas, incluindo as notas inferiores a dez e considerando as faltas
como zero, dividindo em quatro perfis:

¢ F (Fraco), para média inferior a dez;
e S (Suficiente), para média entre dez e treze;
° B (Bom), para média entre catorze e quinze;

e MB (Muito Bom), para média superior a quinze.

Consideraram-se trés classes, indicando a situagfio ao fim do quinto ano:




Capitulo 3 — Aplicagdio a uma base de dados académica 58

o C — Curso concluido;
o F — Finalista, isto é, com hipotese de concluir o curso no préximo ano;

e N — Nip finalista.

Como estes dados se referem apenas aos alunos que entraram na licenciatura
no ano lectivo de 1994/95 (primeiro ano da licenciatura), resolveu-se estender este
estudo 20s anos de 1995/96 e 1996/97, considerando o resultado ao fim de trés anos.
Consideraram-se, para esta abordagem quatro classes, indicando a situagdo ao fim do
terceiro ano, fazendo correspondéncia ao quinto ano:

¢ (3 —Terceiro ano concluido;

e F32 — Inscrito no terceiro ano, com entre trinta e trinta e cinco
disciplinas feitas;

¢ F31 - Inscrito no terceiro ano, com entre vinte € quatro, e vinte e nove
disciplinas feitas;

¢ N3 —N#o esta inscrito no terceiro ano.

3.2. Objectivos da prospec¢do de dados

Os dados, para além da sua fungdo obvia de gestdio da informagdo relativa 3
actividade lectiva da FEUP, podem conter informagdo implicita relevante. Em muitos
casos, com uma simples interrogacio 4 base de dados, pode saber-se quais as
disciplinas a que os alunos tém maiores dificuldades, obtendo as percentagens de
aprovagdes. Assim, para prever quantos alunos serdo aprovados a uma determinada
disciplina, podem usar-se as percentagens dos anos antertores, supondo que a
tendéncia se mantém.,

No entanto, as percentagens nfo se mantém estaveis ao longo dos anos. Por
outro lado estas percentagens, por st 50, ndo fornecem nenhuma pista sobre as razdes
do desempehho de uma dada disciplina.

A primeira hipdtese que é estudada ¢ a existéncia de disciplinas que, pelo seu
contetido, tenham um papel preponderante para o sucesso doutras. Por exemplo,

parece natural que um aluno, que ainda ndo tenha obtido aprovagio a Andlise
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Matematica 1 e esteja inscrito a Analise Matemaética II, tenha muitas dificuldades em
obter aprovacgio nesta disciplina.

As interdependéncias enfre as disciplinas podem acontecer a varios niveis.
Sdo estudadas as dependéncias entre disciplinas do mesmo ano, de anos consecutivos
ou entre disciplinas da mesma area cientifica. Levando em consideragio estas
hipéteses, a andlise tradicional torna-se mais dificil. O uso de algoritmos de
prospeccéio de dados pode tornar esta analise mais facil e de melhor compreensio
para o utilizador final.

A segunda anilise efectuada visa a detecgfio precoce de perfis de alunos. Uma
das hipdteses € ver quais as disciplinas que funcionam como indicadores para um
bom desempenho escolar dos alunos. Pode-se verificar se € possivel, no primeiro ano
de um aluno, prever qual a situagdo em que este estara ao fim de trés anos ou dos

cinco de duragio normal do curso.

3.3. Metodologia

Vamos, de seguida, focar a metodologia utilizada, referindo as técnicas de
prospecgiio de dados usadas e uma aplicagio desenvolvida durante a presente

dissertacdo, que permite reduzir 0 dominio de analise de regras de associagio.

3.3.1. Arvores e regras de deciséo

As arvores e regras de decisio siio usados de um ponto de vista de
classificagfio. Pretende-se, a partir de um conjunto de dados de teste, prever a classe
de um determinado atributo. Para este estudo usou-se o algoritmo C5.0, um dos mais
conhecidos que geram arvores e regras de decis@o.

A classificagiio usando arvores e regras de decisdio permite fazer um previsio
para casos futuros. Desta forma ¢ possivel, por exemplo, prever a classe de atributos
relativos a um ano lectivo, e conseguir prever quantos alunos se irfio inscrever a cada
disciplina no seguinte. Este tipo de previsiio pode ser util para conseguir ter uma

ideia antecipada das necessidades de servigo docente para o ano lectivo seguinie, e
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também para se poder analisar se as instalagdes estdo a chegar a um ponto de
saturacfo.

Apesar de se poder obter relagSes de interdependéncia entre disciplinas, como
acontece com as regras de associagio, o objectivo das arvores e regras de decisdo ¢
classificar efectivamente os casos de entre uma das classes possiveis.

Consideram-se dois tipos de classificagio. A primeira, usa duas classes, 1 e 0
correspondentes a aprovagdo ou nfo numa disciplina, respectivamente. Foi ainda
considerada a subdivisdo em mais classes: “Muito Bom”, “Bom”, “Suficiente” e

“Reprovado™.

3.3.2. Regras de associagio

A técnica de seleccdio de regras de associagdo, usando o algoritmo apriori,
permitem responder 4 questdo de relacionar o sucesso em algumas disciplinas com o
de uma outra. Assim € possivel encontrar regras da forma: “os alunos que ja
obtiveram aprovagiio a Anafise Matematica I e Algebra também obtém aprovagéo a
Anéalise Matemética II”. Esta regras podem ser expressas de forma mais simplificada;
AMI& Alg=> AMIL

Como se viu no capitulo anterior, a estas regras vdo estar ligados dois
pardmetros: o suporte, isto €, qual a percentagem de casos em que a premissa e a
conclusdo se verificam, simultaneamente, relativamente ao total de alunos, e a
confianga, isto ¢, relativamente aos casos em que a premissa se verifica qual a
percentagem em que a conclusdo também se verifica. Considera-se um caso um
aluno inscrito num determinado ano curricular. Estes dois parimetros sio
importantes na interpretagio de resultados. Por exemplo, considerem-se as trés regras
seguintes:

AMI& Alg=> AMII

AMI= AMII

Alg => AMII

E facil de perceber que as duas ultimas regras terfic um suporte maior ou
igual ao da primeira. Por outro lado, a confianga podera variar em qualquer sentido.

Se aumentar, estamos perante uma regra nitidamente mais forte. No entanto, a
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confianga podera ser menor ou igual. Qual sera entio a regra a considerar como mais
representativa? De uma forma geral se tivermos as duas regras seguintes:

A&B=C

A=C

teremos sempre que jogar com os dois pardmeiros. Se na segunda regra o
suporte se mantiver e a confianga diminuir, entfio a primeira regra € nitidamente mais
representativa. Por outro lado, se o suporte aumenta e a confianca se mantém
inalterada ou aumenta, entdo serd a segunda a mais representativa. Se o suporte
aumenta e a confianca diminui, serd necessaria uma fungo de avaliagio da
representatividade.

Outra questio que se pode colocar ¢ relativamente a uma disciplina que tenha
uma percentagem de aprovagdes proxima dos 100%. Neste caso, poderemos ter
varias regras em que esta disciplina aparece na conclusfio, com um elevado grau de
confianca.

~ Todas estas questdes terio que ser tratadas com bastante cuidado durante a
fase da analise. A forma como sdo interpretados o suporte e a confianca é a chave
para obter informac8o 0til e correcta a partir das regras de associaco.

Apesar de nfio ser esse o seu objectivo principal, as arvores e regras de
decisdo podem indicar também associa¢es importantes. Por exemplo, se tivermos a
seguinte regra de decisdo:

Se A=1 entio B=1;

isto correspondera & regra de associagio:

A=B

Esta relagio podera ser importante na analise das regras de associa¢fio, uma

vez que podera ajudar a decidir qual a regra que podera ser mais importante.
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3.3.3. Filtragem das regras de associacado

Como j4 vimos anteriormente, para cada regra X =7, temos:

x|
Suporte = ———-
n
X ur|
Confianga =
1]

Uma regra que tenha apenas o methor suporte ou a melhor confianca ndo sera
necessariamente a melhor. Poderfio existir, por exemplo, outras regras muito
proximas, relativamente a melhor confianga, sendo o suporte bastante melhor.

Assim sendo, apbs a andlise de alguns casos, definiram-se alguns critérios
para escolher, de entre as regras a considerar, aquela que sera a mais imporiante em
termos de informacgio. Note-se que, logo a partida, o algoritmo gpriori obriga a que
sejam definidos o suporte e a confianga minimos, construindo um conjunto de regras
que satisfaga estas restrigOes.

Como o nimero de regras de associa¢io pode ser elevado, for construide um
programa auxiliar para filtrar as regras, ficando apenas aquelas que resultam do
algoritmo descrito em seguida. Este programa conseguiu reduzir de forma acentuada
o numero de regras a considerar.

ApoOs a geragfio destas regras, existem algumas que podem ser imediatamente
eliminadas. Para isso vamos escolher as regras RS e RC, com mator suporte e maior
confianga, respectivamente. No caso de haver mais do que uma regra com maior
suporte ou com maior confianga, escolhe-se aquela em que o outro valor seja maior.

No caso de existir uma ou mais regras com maiores suporte e confianga,
simultaneamente, estas serdo as mais fortes. Note-se que as outras regras também
poderdio ser importantes, mas nfo tanto como estas.

Vamos debrugar-nos sobre os casos em que ndo existem regras com o0s
methores suporte e confianga, simultaneamente. Consideremos (Sgs, Crs) € (Src, Cre)
como sendo os suporte e confianca relativos as regras RS e RC, respectivamente, e
sejam Sy, € Cin 08 suporte e confianga minimos. Se RS e RC ndo tiverem valores de

suporte e confianca iguais, teremos a situagio representada no grafico da figura 3.2.
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Figura 3.2 - Primeiro passo do algoritmo

Assim, apenas as regras que se encontrem dentro do dominio a sombreado na
figura 3.2, incluindo os pontos referentes aos melhores suporte e confianga, seréo

consideradas.

Colocando de parte os pontos referentes aos melhores suporte e confianga,
continua-se a aplicar o conceito para os restantes, considerando as regras com os
segundos melhores suporte e confianga, RS2 e RC2, respectivamente, como se pode

ver na figura 3.3.

Suporte
A
Spg [T
Sgep [~ FT ///%?
Sge [T J;"""J; """"""" J;‘"".'
' L
: ; P
Smin : : : i
b o
P P
! ; . P Confianca
Cmin Cre Crsz  Crez Cre

Figura 3.3 - Segundo passo do algoritmo
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Este processo vai continuar até nfio existirem mais pontos a considerar. Os
pontos que se obtém referem-se s regras que tém melhor suporte e confianca em
cada passo. Uma caracteristica importante destes pontos é que as ordenagBes por
suporte e confianca s3o inversas: a regra com methor suporte € a que tem menor
confianca, e vice versa.

A partir daqui, ou se consideram critérios de desempate para escolha da regra
mais importante (por exemplo, o produto do suporte pela confianga, que é uma das
opedes de ordenagdo do Clementine), ou se faz uma analise manual. Neste caso, o
bom senso do analista serd de grande importancia.

Na figura 3.4 pode ver-se um conjunto de regras de associagio gerado pelo
apriori a partir do Clementine antes da aplicagio do filtro (entre paréntesis estdo o

nimero de casos que suportam a regra e respectiva percentagem, e a confianga).

EIC1200 <= EIC1100 (221:79.5%, .964)

EIC1200 <= EIC1101 & EICL100 (218:78.4%, 0.968}

EIC1200 <= EIC110l1 & EICl1l102 & BIC1100 (206:74.1%, 0.971)
ETCL200 <= EIC1101 & EIC1102 & BICL103 & EIC1i00 (198:71.2%, 0.98)
EIC1200 <= EIC1101 & EIC110Z & EIC1103 (207 74.5%, 0.942)
EIC120Q0 <= EIC11901 & EIC1102 (217:78.1%, 0.931)

EIC1200 <= EIC1101 & EIC1103 & EIC1i00 (204 73.4%, 0.975)
EIC1200 <= EIC1101 & EIC1103 (216:77.7%, 0.931)

EIC1200 <= EIC1101 (235:84.5%, 0.915)

BIC1200 <= EIC1102 & EICI100 (207:74.5%, 0.971)

EIC1200 <= EIC1102 & EIC1103 & EIC1100 (198:71.2%, 0.98)
EIC1200 <= EIC1102 & EICL103 (213:76.%6%, 0.925)

EIC12Q0 <= RICi102 (232:83.5%, 0.884)

EIC1200 <= EICl103 & EIC1100 (205 13.7%, 0.874)

EIC1200 <= EIC1103 (229:82.4%, 0.891)

BEIC1200 <= EIC1104 & EICL1100 ([208:74.8%, 0.966)

EICL1200 <= EIC1104 & EICI1101 & EIC1100 (208:74.8%, 0.966)

EIC1200 <= EIC1104 & EIC110l1 & EIC110z & EIC1100 (201:72.3%, 0.97)
EIC1200 <= EIC1104 & EIC1101 & EIC1102Z & EIC1103 (203:73.0%, 0.948)
EIC1200 <= EIC1104 & RIC1101 & EIC1102 (211:75.9%, 0.834)

EIC1L200 <= EIC1l104 & EIC1101 & EIC1103 & EICL100 {199:71.6%, G.975)
EIC1200 <= EICl1104 & EIC1101 & EIC1103 (210:75.5%, 0.833)

EIC1200 <= EIC1104 & EIC110l (223:80.2%, 0.915)

EIC1200 <= EIC1104 & EICl102 & EIC110Q0 (201:72.3%, 0.97)

EIC1200 <= EIC1104 & EIC1102 & EIC1103 & EIC1100 {195:70.1%, 0.979)
BICl200 <= EIC1l104 & EIC1102 & EICL103 (209:75.2%, 0.929)

EICL102 (221:78.5%, 0.8)

EIC1103 & EICL100 [199 71.6%, 0.975)
EIC1i03 (220:79.1%, 0.9)

240:86,.3%, 0.858)

EICL100 (219 78.8%, 0.963)

EIC11i01 EIC1100 (216:77.7%, 0.968)

EIC1200 <= EIC1104
EIC1200 <= EIC11i04
EIC1200 <= EIC11i04
EIC1200 <= EIC1104
EIC1200 <= ETIC1106
EIC1200 <= EIC1106

EIC1200 <= EIC1106 EIC1101 & EIC1102 & EIC1100 (204:73.4%, 0.871)
EIC1200 <= EICL106 BEIC1101 EIC1102 & EICI103 (206:74.1%, 0.942)
EIC1200 <= EIC1106

EICI101 EIC1103 & EICL100 (203:73.0%, 0.975)
ETC1101 EIC1103 (215:77.3%, 0.93)

EIC1101 {231:83.1%, 0.818)

EIC1102 & EIC1100 {205:73.7%, 0.971)

EIC1102 & EIC1103 & EICLL00 (197:70.9%, 0.98)
EIC1102 & EIC1103 (212 76.3%, 0.925)

EIC1102 {228:82.0%, 0.89)

EIC1103 & EIC1100 (204 73 4%, 0.975)

EIC1103 (226:81.3%, 0.898)

EIC1104 & EIC1100 (206:74.1%, 0.866)

EIC1200 <= EIC11086
EIC1200 <= EIC1106
EIC1200 <= EIC1106
EIC1200 <= EIC1106
EICl200 <= EIC1l106
EIC1200 <= EIC1106
EIC1200 <= EIC1106
EIC1200 <= EICl106
EIC1200 <= EIC11086
EIC1200 <= EIC1106

&

EIC110l & EICL1102 (215:77.3%, 0.93)
&
&

EIC1200 <= EIC1106 & EIC1104 & EICI10l1 & EICL100 (206:74.1%, 0.966)
EIC1200 <= EIC1106 & EIC1104 & EIC1101 & EICL1102 {209:75.2%, 0.9%33}
EICL200 <= EIC1106 & EICL104 & EIC1101 & EIC1103 {(209%:75.2%, 0.933)
FIC1200 <= EIC1106 & EIC1104 & EICL101l {220:79.1%, 0.918)
ETICL200 <= EBIC1106 & EICl1i04 & EBIC1102 & EICLL00 (199:71.6%, 0.97)
EIC1200 <= EICL1086 EIC1104 & EIC1102 & EIC1103 (208:74.8%, 0.228)
EICI200 <= EIC1106 & EIC1104 & EIC1102 {218:78.4%, 0.904)
EIC1200 <= BICL106 & EICi104 & EIC1103 & EICL100 (198:71.2%, 0.975)
EIC1200 <= EICL106 & EIC1104 & EICL103 (218:78.4%, (.904)
{

EIC1104 (234:84.2%, 0.872)
260:93.5%, 0.835}

EIC1200 <= EICL106
EICL200 <= EIC1l106

nmmmmmbmmmmmmmmmme—-mmmmmmmmf—-mmm

Figura 3.4 — Regras de associagdo para a disciplina EICI200
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Nas figuras 3.5 e 3.6 podem-se ver os dois primeiros passos da aplicagdo do

filiro e, na figura 3.7, os pontos que se obtiveram da sua aplicac@o.

Primeire passo do filtro

0.5 1 * mxa o
0.9
084 4
092 o 4 =

09 0o o

Conflanga

058 1
G556 | a
084 4 -

0,82

8 T v T T T 1 Y
06 0B5 07 875 08 035 08 08

Supotte

| ® Pontos seleecionados = Pontos efivinados o Restantas pontos l

Figura 3.5 - Primeiro passe do filtro

Sagutnds passo do filtro

358 1 x XA <l
0,95 +
094
02 - o, o

0g oo o

Confianga
9
<]

688 4
086 A .
0,84 .

082 4

06 065 07 azrs 68 0gs 08 G55
Suparte

08

I » Pontos seleccionades = Pontes eliminados o Restantss pontos

Figura 3.6 - Segundo passoe de filtro
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Resultado final
1-
098 . N
. »
L]

6,96

0,94 A

092 4 .
- L]
L
=
% 09
=3
o

0,38 -

0,86 .

0.84

-
0.2
0.8 T T : v . T . \
0.6 0,55 0.7 0,75 0,8 0,85 0,9 095 1
Stperte

Figura 3.7 - Resultado final apds aplicagdo do filtro

Assim, das cinquenta e seis regras inicialmente geradas, ficamos com apenas

dez, que se encontram na figura 3.8, apés a aplicagdo do filtro.

Melhor suporte: 260:93.5% {conf=83.5%)
Melhor confianca: 98.0% (sup=198:71.2%)

EIC1200 <= EIC1101 & EIC1102 & EIC1103 & EIC1100 (198:71.2%, (.98)
EIC1200 <= EIC1102 & EIC1103 & EIC1100 (198:71.2%, 0.98)

EIC1200 <= RIC1106 (260:93.5%, 0.835)

EIC1200 <= EIC1l03 & EICL1100 (205:73.7%, 0.976)

EIC1200 <= EIC1104 (240:86.3%, 0.858)

EIC1200 <= EIC1102 & BIC1100 (207:74.5%, 0.971)

EIC1200 <= EICl101 (235:84.5%, 0.915)

EICL200 <= EICL10l & EIC1100 (218:78.4%, 0.968)

EIC3I200 <= EIC1106 & EIC1101 (231:83.1%, 0.918)

EIC1200 <= EIC1100 (221:79.5%, 0.964)

Figura 3.8 - Satda produzida pelo filtro

De uma forma geral, a aplicacio do filtro resulta na diminui¢io de
apro;gimada;nente 70% do numero total de regras, nos casos estudados. Note-se que
as regras foram habitualmente geradas com um suporte minimo de 20% e uma
confianga minima de 80%. A alteracdo destes valores ou a sua aplicagdo a outros
tipos de dados diferentes pode alterar a percentagem de diminui¢io do nimero total

de regras.
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3.4. Aplicacao aos dados

A prospeccio de dados foi realizada usando a ferramenta Clementine. Desta
forma & possivel gerar os modelos pretendidos e, em alguns casos, aplicé-los
directamente aos dados.

Para a geragio de modelos, é necessario definir os campos em relagio ao
sentido dos dados: entrada, saida, ambos ou nenhum. No caso das regras de
associagfo, existem varias disciplinas de saida, que irfo aparecer na conclusio das
regras, e varias de entrada, que poderdo aparecer nas premissas. No caso das arvores
e regras de decisfo, temos apenas uma disciplina de saida, aquela que queremos
classificar, e varias de entrada, que poderdo aparecer na respectiva arvore ou regra de

decisdo.

3.4.1. Considera¢oes gerais

Iniciahne;nte foi necessario decidir quais as disciplinas que seriam usadas
como entrada e saida. Analisando as varias hipdteses possiveis, chegou-se a
conclusio que se poderiam gerar modelos das seguintes formas:
e geracdo de modelos para as disciplinas do ano curricular completo,
usando as disciplinas do ano anterior;
e geracio de modelos para as disciplinas do segundo semestre usando as
do primeiro semestre do mesmo ano;
o geracio dos modelos para a situagio dos alunos ao fim de trés ou

¢inco anos.

Esta Gltima forma ¢é independente das duas primeiras. Em relagio a estas,
ambas tém as suas limitagSes. No primeiro caso, sera impossivel classificar as
disciplinas do primeiro ano, uma vez que ndo tém precedentes no plano de estudo.
Uma hipotese a considerar seria a introdugfio na base de dados, para cada aluno, das
suas notas de entrada e da prova especifica, o que nfo existe actualmente.

O segundo caso depende da forma como esta estruturado o calendario lectivo

de cada escola. No caso da FEUP, os exames de recurso realizam-se apds os da
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época normal, antes do inicio do segundo semestre, o que possibilita este tipo de
analise. Nas escolas onde os exames de recurso se realizam apoés o segundo semestre
(habitualmente em Setembro) este tipo de analise ndo tera tanta fiabilidade, uma vez
que as classificacGes terdo que ser realizadas sem contemplar estes dados, para

fornecerem informagfio em tempo Wtil.

3.4.2. Geragao dos modelos

Os modelos sio gerados usando o Clementine. Como j4 foi referido, antes da
aplicacdio de cada algoritmo, sdo definidos quais os atributos de entrada (atributos
que vio ser usados para geragio do modelo) e atributos de saida (aqueles para os
quais se vai tentar gerar o modelo).

Usando como nod inicial a leitura da tabela a ser tratada, referente a um
determinado ano curricular, sfo gerados todos os modelos correspondentes, podendo
também ser exportados para modo texto. O modelo gerado pelo algoritmo apriori usa
todos os atributos de saida a0 mesmo tempo, ao passo que, no caso do C5.0, tem-se
sempre apenas um atributo de saida, de cada vez, aquele que se pretende classificar.

Os modelos gerados pelo C5.0 em Clementine podem ser guardados num
formato interno do Clementine, para uso posterior com as outras tabelas, enquanto o
modelo gerado pelo apriori ndo pode ser usado para interagir directamente com os
dados. No caso do C5.0, o Clementine adiciona dois campos 4 tabela a qual 0 modelo
¢ aplicado: um com o resultado da classificagio e outro com a conﬁanga' dessa
classificagdo. Assim, nos casos em que estamos a usar o conjunto de teste, podemos
facilmente comparar a classe real com a classe prevista pelo C5.0.

Vejamos exemplos de modelos gerados no Clementine para a disciplina
EIC1200 (Analise Matematica IT). J4 vimos, na figura 3.4, o exemplo das regras de

associagdo. Na figura 3.9 temos um exemplo de uma arvore de deciséo.

EIC1100 1 (110.0, 0.882) ~> 1
EIC1100 0
EIC1101 0 (20.0, 0.95) -> O
EIC1101 1
EIC1103 1 (7.0, 0.714) -> 0
EICL103 0 (2.0, 1.0) -> 1

Figura 3.9 - Arvore de decisio para a disciplina EXC1200
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Em cada linha tem-se a disciplina do no e a classe a considerar. Nos casos em
que o ramo leve a uma classificagiio, aparecem entre paréntesis o mimero de casos
que satisfazem todo o percurso da raiz até a folha ¢ a respectiva confianga, isto §é, a
razio enire os casos que correspondem 3 classe prevista e o niimero de casos dado,
seguido da seta e da classe prevista. Por exemplo, na primeira linha temos cento e
dez casos, tendo em 98,2% dos casos {108/110), a classificagiio 1. Esta percentagem
ndo é de 100%, uma vez que, a partir da versdo C4.5 do algoritmo, foi introduzido o
corte de nds em que a redugdo do erro ¢ reduzida, para evitar sobreajustamento dos
dados. Nos outros casos, os filhos de cada né aparecem em linhas mais abaixo e com
uma tabulagfo a direita.

Esta arvore pode ser representada na forma grafica mais habitual que se
encontra na figura 3.10 (os dados relativos ao nmero de casos e & confianga sdo

omitidos).

EIC1100

/ 1

EIC1101

\
EIC1103
0 i

Figura 3.10 - Arvore de decisiio para a disciplina EIC1200

Na figura 3.11 temos um exemplo de regras de decisdio, obtidas a partir da
4rvore anterior, com a simplificagio posterior.

Neste exemplo, temos também, entre paréntesis, 0 nimero de casos e, em vez
da confianga, a estimativa da precisfio dada pelo ricio de Laplace:

C+1
7+2

onde C é o niimero de classificagBes correctas da regra ¢ T o numero total de

casos em que todas as condi¢Oes da premissa sdo satisfeitas.
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Rules for 1:
Rule #1 for 1:
if EIC1100 ==
then —> 1 {110, 0.973)

Rules for 0:
Rule #1 for 0:
if EIC1100 == 0
then -> 0 (29, 0.806)

Default : -> 1

Figura 3.11 - Regras de decisio para a disciplina EIC1200

Por exemplo, se olharmos para a primeira regra relativa a classe 0, vemos que
é equivalente a um caminho da arvore que j4 tinhamos verificado que continha cento
e oito classificagBes correctas em cento e dez possiveis. Assim, a estimativa da
precis#o ¢ dada por:

108+1 _109 o0
110+2 112

As regras sdo agrupadas por classe, existindo ainda uma classe por defeito

para os casos em que nenhuma das regras ¢ aplicavel.

3.4.3. Teste dos modelos

Apoés a geraglio dos modelos do C5.0, queremos ver qual o grau de confianca
que podemos ter nos resultados alcangados. Assim, podemos fazer testes com tabelas
em que os atributos a classificar estejam devidamente preenchidos, € comparar com
os dados resultantes da classificagio feita pelos modelos gerados pelo C5.0.

A parte dos testes também é realizada no Clementine. Para tal, a tabela com
os dados de teste vai ser lida e, sequencialmente, vio ser aplicados todos os modelos
gerados. Finalmente, a analise resultante das comparagdes € exportada para um
ficheiro de fexto {ver figura 3.12).

Este ficheiro contém varios dados de andlise realizados automaticamente. Em
primeiro lugar, ¢ apresentada a comparagfo entre os campos 3C-EIC1200 (valor
previsto para a disciplina EIC1200) e o EIC1200, indicando o nimero total de casos

correctos e incorrectos, com a respectiva percentagem, seguido do total.
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Results for output field EIC1200
Comparing $C-EIC1200 with EIC1200

Correct : 128 ( 92.09%)
Wrong H 11 ( 7.91%)
Total H 139
Coincidence Matrix

$C~-EICL1200

0 1
¢ 23 9
1 2 105

Figura 3.12 - Andlise de testes relativos a disciplina EIC12060

Em seguida, aparece a matriz de coincidéncia, onde as linhas representam a
disciplina EIC1200 e as colunas o valor previsto em $C-EIC1200. No exemplo da
figura 3.12, a matriz de coincidéncia mostra que existem vinte e trés casos em que o
algoritmo C5.0 classificou os tuplos correctamente como O e cento e cinco como 1,

tendo ainda classificado incorrectamente nove casos como 1 e dois como 0.




Capitulo 4

Anilise das arvores e regras de

decisao

No presente capitulo pretende-se fazer uma analise das arvores e regras de
decis@io geradas nos moldes anteriormente explicados. Relativamente ao primeiro ano
¢ feita a classificagio das disciplinas do segundo semestre tendo em conta as do
primeiro. Do segundo ac quarto, faz-se ndo sO a classificaciio do segundo semestre
mas também a do ano completo, usando as disciplinas do ano anterior. No quinto ano
faz-se apenas a classificagio do ano completo, uma vez que o segundo semestre
apenas tem uma disciplina (Projecto ou Estagio). Para a geracio dos modelos, os
dados foram divididos em duas partes aproximadamente iguais: uma para treino e
outra para testes.

Assim as secgdes 4.1 até 4.5 descrevem os resultados do primeire ao quinto
ano, respectivamente. Na sec¢@o 4.6 € feita uma analise tendo em conta o perfil dos
alunos baseados nas notas do primeiro ano. Finalmente, na ultima secgio € feita uma

discuss3o dos resultados obtidos.

4.1. Primeiro ano

O primeiro ano ¢ composio por doze disciplinas, seis em cada semestre.
Reconhecem-se imediatamente algumas possiveis relagbes entre disciplinas:
EIC1100 e EIC1200 (Analise Matematica I e II), EIC1102 e EIC1202 (Introdugdo 4
Programagéio 1 e II), e EIC1103 e EIC1203 (Circuitos e Sistemas I e IT).

Tendo em conta as areas cientificas, pode-se tentar verificar se existem
relagBes entre disciplinas dentro da mesma area cientifica, directamente relacionadas.

As anteriores sio nitidamente da mesma é&rea. Para além dessas, temos ainda a

72
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considerar possiveis relagBes entre as disciplinas EIC1103 e a EIC1206 (Fisica
Experimental), da érea cientifica de Modelagdo Fisica, entre as disciplinas EIC1104
(Electronica Digital) e a EIC1205 (Sistemas Digitais), da area cientifica de Sistemas
Electrénicos Digitais e entre as disciplinas EIC1101 (Algebra) e a EIC1200, da area
cientifica de Matematica. _

Analisando as arvores e regras de decis@io geradas pelo Clementine, na tabela
4.1, podemos constatar que as disciplinas EIC1100, EIC1102 e EIC1103, aparecem
na raiz da arvore de decisio e isoladamente nas premissas das regras de decisdo das
disciplinas EIC1200, EIC1202 e EIC1203, respectivamente.

Por outro lado, nfio existe qualquer relagfo entre as disciplinas EIC1205 e
EIC1104. Relativamente a disciplina EIC1206, s6 depende da EIC1103 no terceiro
nivel, aparecendo nas regras sempre acompanhada por outra disciplina. A disciplina
EIC1101 aparece no segundo nivel da arvore de decisdo da EIC1200 mas, neste caso,
a disciplina na raiz € da mesma area.

Para termos uma ideia mais geral da importancia das disciplinas do primeiro
semestre na previsdo da classificagiio das do segundo semestre temos, na tabela 4.2,
uma matriz em que as linhas correspondem as disciplinas do segundo semestre, as
colunas as disciblinas do primeiro semestre e os valores correspondem a localizaggo,
na arvore de decisdo relativa a cada uma das disciplinas do segundo semestre, das
disciplinas do primeiro semestre (um para a raiz, dois para os filhos da raiz, etc...).

Constata-se desta forma que a disciplina EIC1102 (Introdugio a
Programacfo I) é a mais determinante na classificagdo das disciplinas do segundo
semestre, aparecendo nas arvores de decisiio em cinco das seis disciplinas do
segundo semestre, trés das quais na raiz. Por outro lado, a disciplina EIC1106
(Técnicas de Comunicagfio e Inglés Funcional) nfo tem qualquer influéncia nas
disciplinas do segundo semestre.

Esta importincia da disciplina nSo se justifica necessariamente pela
importincia real que o seu programa podera ter nas restantes disciplinas. Uma
hipétese mais viavel é que a motivagio principal dos alunos que entram no curso seja
a da programacio, uma vez que se trata de um curso de Engenharia Informatica e

Computacdo.
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Tabela 4.1 -Modelos do C5.0 para algumas disciplinas do primeire ano

Disciplina | Arvore de deciséo Regras de decisdo
EIC1100 1 (110.0, 0.882) -> 1 if EICL100 ==
EIC1200 E1G1100 0 ! then -> 1 (110, 0.973)
_ if EICLL00 ==
EIC1101 © (20.0, 0.95) -> O then =5 0 (29, 0.806)
EIC1i01 1

Default : -> 1
EIC1103 1 {7.0, 0.714) -> O

EIC1i03 0 (2.0, 1.0} -> 1

EIC110Z 1 (115.0, 0.974) -> 1 if EIC1101 —— 1

EIC1202 and EIC1104 ==
EIC1102 O then -> 1 (112, 0.982)

EIC110l 0 (15.0, 0.887) -> 0 LF EICL107 —w

EIC1101 1 | then -> 1 (115, 0.966)

ETIC1104 1 (6,0, 0.833) -> 1 if EICL1102 == 0

and EIC1104 — 0

EIC1104 0 (3.0, 1.0) -» O then —> 0 (15, 0.824)

if EIC1101 ==
and EICL102 == 0
then -» 0 {15, 0.824)

Defauvlt 1 => 1

EIC1203 EICI103 1 if EIC1103 ==
then -> 1 (116, 0.898)
EIC1101 1 (110.0, 0.936) -> 1
EIC1101 0 if EIC1104 == 1

then -> 1 (118, 0.875)
EIC1102 1 (3.0, 1.0} -> 0
if EIC1103 ==

EIC1102 O (3.0, 0.657}) -> 1 and EIC1104 ==
then -> 0 (15, 0.941)

EIC1103 ©
EIC1104 O (15.0, 1.0} ->» O if EIC1102 ==
and EIC1103 ==
EIC1104 1 then -»> 0 [7, 0.889)
EIC1102 1 (4.0, 1.0) -> 0 Default : —» 1
EIC1102 0 (4.0, 0.75} -> 1
EIC1102 1 (115.0, 0.965) -> 1 if EICLI00 ==
EIC1205

then -> 1 (110, 0.964)
EIC1102 O

ETCI1100 1 {7.0, 0.857) -> 1
EICL1G0 O [17.0, G.706) -> O

if EIC1102 == 1
then -» 1 (115, 0.5%57)

if EIC1100 == O
and EICI102 ==
then -> 0 (17, 0.684)

Default : ~-> 1

EIC1101 1 (118.0, 0.915) -> 1 if EIC1li0Z ==
EICIzOG and EICL103 ==
EIC1101 © then -> 1 {108, 0.927)
ETCli¢z 0 (15.0, 0.8) -> 0O ff RICI101 —— 1
EIC1i02 1 then -> 1 (118, (.908)
EIC1103 1 (3.0, 1.0} -> 1 if EICL10l ==

and EIC1103 ==
EIC1103 O (3.0, 0.687) -> 0 then -> 0 {15, 0.765)
if EICL101 ==

and EICL10Z2 ==

then -> 0 (15, 0.765)

Default @ -> 1
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Tabela 4.2 - Posigido das disciplinas nas drvores de decisio

SEEENEEERE

18} [nd il 84 83 |
EIC1200 |1 2 - 3 - -
EIC1202 | - 2 1 - 3 -
EIC1203 |- 2 3 1 2 -
EIC1204 |2 - 1 - 2 -
EIC1205 |2 - 1 - 4o -
EIC1206 |- 1 2 3 - -

Assim, os alunos com aproveitamento a esta disciplina, poderdo sentir uma
motivagido maior para o resto do ano, 0 que ndo sucederia se tivessem tido aprovagio,
por exemplo, apenas a disciplinas de Matematica e Fisica. Este ultimo caso poderia
ser visto como uma falta de vocagio para o curso em que se inscreveram, o que se
poderia traduzir numa desmotivacéo.

Uma das questdes que se colocam ¢ qual a qualidade das arvores e regras de
decisio geradas pelo C5.0. Na tabela 4.3 apresentam-se as percentagens de acertos

para O primeiroc ano.

Tabela 4.3 - Percentagem de acertos para o primeiro ano

Disciplina | Arvore de decisio | Regras de decisfio
EIC1200 92,09% 94,24%
EIC1202 91,37% 91,37%
EIC1203 91,37% 92,09%
EIC1204 87,77% 80,65%
EIC1205 91,37% 91,37%
EIC1206 89,93% 89,93%

Note-se que, em trés dos casos, as classificacbes usando as regras sdo
ligeiramente melhores que as feitas pelas arvores. As diferencas ndo so, no entanto,
muito significativas, chegando os resultados a ser exactamente iguais nas restantes

trés.
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Os valores obtidos revelam uma elevada percentagem de acertos. Nas arvores
de decisdo o pior resultado € da disciplina EIC1204, com 87,77% de classificagdes
correctas, ao passo que nas regras de decisio o pior resuitado ¢ da disciplina

EIC1206, com 89,93%.

4.2. Segundo ano

O segundo ano é composto por doze disciplinas, seis em cada semestre.
Vamos comegar por estudar a relagiio existente das dfsciplinas do segundo semesire
relativamente ao primeiro.

Também aqui se pode pensar que as disciplinas EIC2102 e EIC2202
(Algoritmos e Estruturas de Dados I e II) vio estar directamente relacionadas. Tendo
em conta as areas cientificas, podemos também verificar se existe alguma relagéo
entre as disciplinas EIC2104 (Microprocessadores € Microcomputadores) e EIC2205
(Laboratorio de Arquitectura de Computadores), da area cientifica de Arquitectura de

Computadores. Na tabela 4.4 podemos ver os modelos gerados pelo C5.0.

Tabela 4.4 - Modelos de C5.0 para algumas disciplinas do segundo ano

Disciplina | Arvore de deciséo Regras de decisdo
EIC2102 1 {76.0, 0.934) -> 1 if ETIC2102 == 1

EIC2202 then -> 1 (76, 0.923)
EIC2102 ¢ (31.0, 0.935) -> 0 if EIC2102 == 0

then ->» 0 (31, 0.909)
Default : -> 1

EIC2103 1 (79.0, 1.0} -> 1 if EIC2103 == 1
EIC2205 ’ then ~> 1 {793, 0.988)
EIC2103 0

EIC2104 1 (10.0, 0.8} -> 1
EIC2104 O (18.0, 0.833) -> 0

if EIC2104 == 1
then -> 1 (85, 0.966)
1f EIC2103 == 0

and EIC2104 == 0
then -> 0 (18, 0.8}

Default @ -> 1

Como se pode ver na tabela 4.4 tanto a arvore como as regras da disciplina
EIC2202 dependem apenas da disciplina EIC2102. Relativamente & disciplina
EIC2205, temos uma dependéncia da EIC2104, mas que se encontra no segundo
nivel da arvore de decisio, sendo preterida pela EIC2103. Se otharmos para as regras
de decisfio € possivel verificar que existem duas regras, com estas duas disciplinas a

aparecerem isoladamente na premissa. O que sucede ¢é que a regra utilizando a
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disciplina EIC2104 cobre um maior mimero de casos mas a sua cohﬁanga em termos
de classificagio € menor.

Para termos uma ideia de qual a importincia de cada disciplina do primeiro
semestre na classificagio das do segundo, construimos uma tabela semelhante a que
haviamos feito para o primeiro ano, em que as disciplinas do primeiro semestre
aparecem nas colunas e as do segundd nas linhas, tendo como valor a profundidade
em que aparecem no no. A tabela 4.5 mostra-nos estas relagles.

Neste caso existem duas disciplinas que, em conjunto, sdo determinantes para
o segundo semestre: EIC2102 (Algoritmos e Estruturas de Dados 1) ¢ EIC2103
(Sinais e Telecomunicagdes). Cada uma delas aparece duas vezes na raiz de 4rvores
de decisdo geradas, aparecendo ainda a Gltima no nivel de profundidade dois doutra
arvore. Menos importante parece ser a disciplina EIC2100 (Fisica) que sd aparece

uma vez no nivel dots duma das arvores

Tabela 4.5 - Posigio das disciplinas nas drvores de decisdo

< et (] (s =+ wn
o (=) o) o < o
Nl |] |8 |a |«
S 12 12 |99 |8
8] 83 83| R (53 =
EIC2200 | - - - 2 - 1
EIC2201 |- 1 - - 2 -
EIC2202 | - - i - - -
EIC2203 |2 - - i - -
EIC2204 | - - 1 - - 2
EIC2205 | - - - 1 2 -

Apds a geragio dos modelos de classificagiio, como ja aconteceu no primeiro
ano, foram realizados testes com os restantes dados. A analise encontra-se na
tabela 4.6.

Contrariamente a0 que aconteceu no primeiro ano, os resultados dos testes
foram iguais para as arvores e as regras. O pior resultado ¢ da disciplina EIC2204,

com 84,11% de classificages correctas.
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Tabela 4.6 - Percentagem de acertos para o segundo ano

Disciplina | Arvore de decisio | Regras de decisdo
EIC2200 87.85% 87,85%
EIC2201 91,59% 91,59%
EIC2202 93,46% 93,46%
EIC2203 91,59% 91,59%
EIC2204 84,11% 84,11%
EIC2205 93,46% 93,46%

No segundo ano ja é possivel gerar modelos tendo em conta os resultados do
ano anterior. Existem varias disciplinas pertencentes a mesma érea cientifica nos dois
primeiros anos.

Assim, na é4rea cientifica de Modelagio Fisica temos um total de seis
disciplinas, trés em cada ano: EIC1103 (Circuitos e Sistemas I}, EIC1203 (Circuitos
e Sistemas II) ¢ EIC1206 (Fisica Experimental), no primeiro ano, EIC2100 (Fisica),
EIC2103 (Sinais e TelecomunicacBes) e EIC2105 (Laboratoério de Circuitos e
Sistemas), no segundo ano.

Outra éarea cientifica é a de Arquitectura de Computadores, com EIC1204
(Arquitectura de Computadores), no primeiro ano, EIC2104 (Microprocessadores e
Microcomputadores) e EIC2205 (Laboratorio de Arquitectura de Computadores), no
segundo ano. Temos ainda a 4rea cientifica de Sistemnas Electronicos Digitais, com
EIC1104 (Electronica Digital) e EIC1205 (Sistemas Digitais), no primeiro ano, e
EIC2203 (Instrumentagio Electronica), no segundo ano.

Na tabela 4.7 e 4.8, temos os modelos gerados para estas disciplinas do
segundo ano. |

Vamos comegar pelas disciplinas de Modelagdo Fisica. A disciplina EIC2100
depende das disciplinas EIC1204 ¢ EIC1203. A primeira € a que a parece na raiz da
arvore de decis3o e no pertence 4 mesma area cientifica, mas 4 de Arquitectura de
Computadores. A EIC1203 ¢ da mesma area cientifica ¢ aparece no segundo nivel,

aparecendo ainda em duas regras, uma delas isoladamente.
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Tabela 4.7 - Modelos do C5.0 para algumas disciplinas do segundo ano

Disciplina Arvore de decisio Regras de decisdo
EIC1204 O (21.0, 0.952) -» O if EICLZ203 ==
EIC2100 20 and EIC1204 == 1
ETC1204 1 then -> 1 (78, D.B&2})
78. .872) >
EIC1203 1 (78.0, 0.872) 1 Lf BICL204 == O
EIC1203 0 (8.0, 0.875) -> 0 then -> 0 {21, 0.813)
if EIC1203 ==
then -» 0 (20, 0.909)
Default : -> 1
ETC1203 O (20.0, 0.95) -» 0 if EICii0Z == 1
EIC2103 and EIC1104 ==
ETC1203 1 and EIC1203 == 1
EIC1104 0 {3.0, 1.0} -> 0O then -> 1 (81, 0.34;
EIC1104 1 if EICLL04 ==
then ~» 0 {11, 0.923)
EIC1102 1 (81.0, 0.951) -> 1
if EIC1203 ==
EIC1102 0 (3.0, 0.667) -> 0 then -3 0 (20, 0.309)
if EICL102 ==
then -> 0 (13, 0.867)
Default : -> 1
ETIC1204 G (21.0, 0.714) -> 0 if EIC1104 —= 1
EIC2104 and EICL1204 ==
EICi204 1 then ~> 1 {84, 0.93)
EIC110d 1 . . —>
(84.0, 0.54) —> 1 if EICL104 ==
ETC1104 0 (2.0, 1.0} —> 0 then -> O {11, 0.769)
if EIC1204 == ©
then -> 0 (21, 0.696)
Default : -> 1
EIC1104 G if EIC1103 =—=
EIC2105 and EICL104 ==
EIC1i00 0 (7.0, 1.0} -> 0O then -» 1 (88, 0.922)
EICL100 1 if EICL104 == 1
EIC1103 1 (2.0, 1.0} -> 0 and EIC1204 ==
then -> 1 (84, 0.919)
EICI103 0 {2.0, 1.0) -> 1
if BICL100 ==
BIcllod 1 and EICL103 ==
ETC1103 1 (88.0, 0.932) -> 1 and EIC1104 ==
then -> 1 (2, 0.758)
EIC1103 O
if EICL103 == 1
EICI101 1 (3.0, 1.0} -> O and BIO11D4 — 0
EIC1L01 O then -> O (4, 0.833)
EIC1204 1 (2.0, 1.0) -> 1 if EICL10L ==
and EIC1103 0
EIC1204 ¢ (3.0, 1.0} -> 0 and ETIC1104 ——
then -> 0 (3, 0.8)
if EIC1103 == 0
then ~> 0 (15, 0.70&)
Default @ -> 1
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Tabela 4.8 - Modelos do C35.0 para algnmas disciplinas do segundo ano

Disciplina Arvore de decisio Regras de deciséo
EIC1206 O {17.8, 0.941} -> 0 if EBICi1104 —
EIC2203 ’ and EIC1203 == 1
EIC1206 1 and EIC1206 —= 1
EIC1104 0 (3.0, 1.0) => 0 then -> 1 (80, 0.963]
EIc1104 1 if EIC1100 ==
and EICI104 ==
BEIC1203 1 (80.0, 0.875) -> 1 and EIC1206 ==
- [¢]
21C1203 O then —=> 1 (79, 0.951)
EIC11060 1 (3.0, 0.667) -> 1 if EICI100 =— O
and FICL203 ==
EIC1100 0 (4.0, 1.0) -> 0 then -> 0 {14, 0.938)
if EIC1104 == 0
then -> 0 (11, 0.923)
if EIC1206 ==
then -> ¢ {17, 0.895)
Default : -> 1
EICLZ04 1 {86.0, 0.985) —> 1 t+f EBICL104 == 1
EIC2205 ! and EIC1203 ==
EIC1204 0 then -> 1 (84, 0.965)
. - >
EIC1203 0 (12.0, 0.833) 0 if ETC1204 —= 1
EIC1203 1 then -> 1 (B8&, 0.955)
EIC1104 1 (7.0, 0.714) -> 1 if EIC1104 == 0
and EICL203 ==
EIC1104 O (2.0, 1.0} —> O then <> 0 (3, 0.8)

if EICI203 ==
and EIC1204 ==
then -> 0 (12, 0.786)

Default : -> 1

Relativamente & disciplina EIC2103, existe uma dependéncia principal da
disciplina EIC1203, aparecendo esta na raiz da arvore de decisdo e em duas das
regras. A disciplina EIC2105 depende da EIC1103, mas a um nivel mais baixo na
arvore de derivagdo (uma vez no nivel dois e outra no nivel irés). Aparece ainda em
cinco das regras de decisdo, uma delas isoladamente. A disciplina que aparece na raiz
da arvore de decisio ¢ a EIC1104, pertencente & area cientifica de Sistemas
Electronicos Digitas.

Relativamente as disciplinas de Arquitectura de Computadores, as disciplinas
EIC2104 e EIC2205 dependem principalmente da disciplina EIC1204, da mesma
area. Esta aparece na raiz das &rvores de derivagdo de ambas, aparecendo ainda nas
regras de decisdo.

Finalmente, olhando para as disciplinas da area cientifica de Sistemas
Electronicos Digitais, nota-se que esta depende principalmente da disciplina
EIC1206, da area cientifica de Modelagio Fisica. Este facto é curioso, uma vez que
esta disciplina ndo tem qualquer influéncia nas outras disciplinas da mesma 4rea

cientifica. No nivel dois da arvore de decisdo aparece a disciplina EIC1104, do grupo
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de Sistemas Electrénicos Digitais, que aparece também em trés regras de decisdo,
uma das quais isoladamente.

Nota-se, nestes resultados, que apenas as disciplinas da area cientifica de
Arquitectura de Computadores dependem principalmente das disciplinas da mesma.
No entanto, verifica-se entre estas trés 4reas alguma interdependéncia, uma vez que
as disciplinas da 4rea cientifica de Modelagio Fisica dependem das outras duas 4reas,
enquanto a disciplina da 4rea de Sistemas Electronicos Digitais depende duma de
Modelacfo Fisica.

No entanto, pode ndo se tratar de uma interdependéncia forte, mas antes
dever-se ao facto de estas trés area cientificas, em conjunto cobrirem metade do
numero de disciplinas dos dois primeiros anos. Neste caso, nfio havendo uma
dependéncia forte entre as disciplinas da mesma area, o C5.0 gerard modelos em que
as dependéncias principais sdo de outras disciplinas, havendo uma maior
probabilidade de estas se reflectirem numa destas trés.

Em seguida vamos construir 2 matriz com as disciplinas do primeiro ano nas
colunas e as do segundo nas linhas, sendo os valores a profundidade com que as
primeiras aparecem nas arvores de decisdo das segundas. Na tabela 4.9 podemos ver
os resultados desta matriz.

Relativamente as disciplinas do primeiro ano que vdo aparecer nas arvores de
decisdo, constata-se que a disciplina EIC1204 (Arquitectura de Computadores) € a
mais influente, aparecendo em oito das doze arvores de decisdo, quatro das quais na
raiz. Relativamente perto encontram-se as disciplinas EIC1203 (Circuitos e
Sistemas IT), aparecendo sete vezes, trés das quais na raiz, ¢ EIC1104 (Electrénica
Digital), que também aparece sete vezes, mas apenas uma vez na raiz. Em conjunto
estas trés disciplinas, representantes destas trés areas cientificas, aparecem em onze
das doze arvores. Duas disciplinas nfio aparecem em nenhuma arvore: EIC1106
(Técnicas de Comunicagiio e Inglés Funcional) e EIC1205 (Sistemas Digitais).

Vejamos de seguida as percentagens de acertos nos testes realizados,
juntamente com as relativas & previsdo da classificacio para o segundo semestre.

Estes dados encontram-se na tabela 4.10.
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Tabela 4.9 - Posicdo das disciplinas nas drvores de decisio
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S|glglglglelgig g g g |8
o2 &= = 28] 84 f B3] 83 54 83 52 23]
EIC2100 | - - - - - - - - 2 1 - -
EIC2101 | - - - - 2 |- 1 |- - - - -
EIC2102 | - - 2 - - - - - 1 3 - -
EIC2103 | - - 3 - 2 - - - 1 - - -
EIC2104 | - - . - 2 |- - - - 1 - )
EIC2105 | 2 3 - 2 1 - - - - 4 - -
EIC2200 | 1 - - 2 - - 3 3 - 2 - -
EIC2201 | - - 2 - - - - - - - - |
EiC2202 | - - - - 2 - 4 - 1 3 - 5
EIC2203 | 4 - - - 2 - - - 3 - - I
EIC2204 | - 3 - - - - - - 2 1 - -
EIC2205 4 - - - - 3 - - - 2 I - -
Tabela 4.10 - Percentagem de acertos para o segundo ano

Disciplina | Arvore de decisio | Regras de decisdo | Prev. 2.° semestre

EIC2100 88,79% 88,7%% -

EIC2101 87,85% 87,85% -

EIC2102 84,11% 84,11% -

EIC2103 92,52% 92,52% -

EiC2104 90,65% 90,65% -

EIC2105 94,39% 94,39% -

EIC2200 90,65% 87,85% 87,85%

EIC2201 89,72% 89,72% 91,59%

EIC2202 82,24% 82,24% 93,46%

EIC2203 94,39% 04,39% 91,59%

EiC2204 86,92% 86,92% 84,11%

EIC2205 89,72% 89,72% 93,46%
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Neste caso, apenas na disciplina EIC2200 as arvores obtém melhor
percentagem de acertos que as regras, com 90,65% contra 87,85%. Nos restantes
casos, as percentagens sdo iguais. A pior percentagem ¢é a relativa & disciplina
EIC2202, com 82,24%. Ainda relativamentie a disciplina EIC2202, também se
constata que a percentagem de acertos € bastante inferior na classificagdo do ano
completo (82,24% contra 93,46%).

Verifica-se que cada um das formas de previséio da classificagdo ¢ melhor em
50% das disciplinas. Note-se, no entanto, que em relagdo & disciplina EIC2200,
haveria um empate se considerassemos as regras de decisdo da classificagdo usando o
ano anterior (exactamente 87,85%), pendendo o melhor resultado para a classificagio
usando o primeiro semestre.

Parece, no entanto, que ndo se pode falar de uma forma ser melhor que a
outra. O que se depreende ¢ que algumas disciplinas sdo mais dependentes das do
primeiro semestre como, por exemplo, quando se tem duas disciplinas
complementares, que poderiam ser dadas como uma unica anual. Outras disciplinas
serdio mais dependentes de disciplinas de anos anteriores quando, por exemplo,

englobam um conjunto de conhecimentos de base muito vasto.

4.3. Terceiro ano

O terceiro ano ¢ composto por doze disciplinas, seis em cada semestre.
Considerando a previsdo das disciplinas do segundo semestre usando as do primeiro,
também neste anb se pode prever que exista alguma relagdo entre as disciplinas
EIC3102 e EIC3202 (Teoria da Computagdo I e II), ambas da area cientifica de
Matematica.

Analisando as disciplinas da mesma area cientifica, podemos considerar, em
Gestdo e Métodos Quantitativos, a relagio entre EIC3104 (Investigag8o Operacional)
¢ EIC3204 (Gestio de Empresas) e, em Sistemas Operativos, a relagdo entre
EIC3101 (Sistemas Operativos Classicos) e EIC3205 (Laboratério de Sistemas
Operativos).

Na tabela 4.11, temos as arvores e regras de decisio relativas a estas

disciplinas.
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Tabela 4.11 - Modelos do C5.0 para algumas disciplinas do terceire ano

Disciplina | Arvore de deciséo Regras de decisgo

EIC3202 EIC3103 1 (59.0, 0.815) —> 1 if EIC3103 = 1

then -» 1 (59, 0.9%02)
EIC3163 0 {12.0, 1.0) -> O

if EIC3103 == 0
then -> 0 {12, 0.929)

Default : -> 1
EI(:3204- EIC3100 1 {57.0, 0.8%47) -> 1 if EIC3100 == 1

then -> 1 (57, 0.932)
EIC3100 0
_ if EIC3100 == 0
EIC3103 1 (4.0, 1.0} -> O O
EIC3103 0 (10.0, 0.6) -> 1 | then ~> 1 (10, ©.583)

if EIC3100 == 0
and EIC3103 == 1
then -> 0 (4, 0.833)

Default : -> 1
EIC3205 EIC3105 1 (58.0, 0.966) -> 1 if EIC310%5 == 1

then -> 1 (58, 0.95)
EIC3105 0 (13.0, 0.846) > ©

{f EIC3105 == 0
then -> G (13, 0.8)

Default : -> 1

Contrariamente ao esperado, a disciplina EIC3202 nio depende da EIC3102,
mas sim da EIC3103 (Programacdo Paralela), que pertence & area cientifica de
Algoritmos e Estruturas de Dados. |

Também em relagdo as outras disciplinas ndo existe qualquer relagio. A
disciplina EIC3204 depende das EIC3100 (Novas Metodologias de Programagio) e
EIC3103 (Programagio Paralela), ao passo que a EIC3205 depende da EIC3105
(Laboratério de Computacgfio Grafica e Interfaces).

Estes dados mostram relages que ndo seriam esperadas. Vejamos, na tabela

4.12, a relagio entre disciplinas do primeiro semestre e as arvores de decisgo.

Tabela 4.12 - Posigdo das disciplinas nas drvores de decisdo

D i ()] [a] <t uy
o o) o o] o] [
mlem jom e | & | =
S e g g |8 |
[m3) usl 83 4 = m
EIC3200 | - - - - - 1
EIC3201 1 - - - - -
EIC3202 - - - 1 -
EIC3203 1 - - 2 - -
EIC3204 1 - - 2 - -
EIC3205 - - - - - 1
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Verifica-se que existem trés disciplinas que em conjunto cobrem todas as
arvores, e trés que ndo aparecem em nenhuma. Assim, a disciplina EIC3100 (Novas
Metodologias de Programagfio) sera a mais influente aparecendo em trés arvores de
decisfio, sempre na raiz. As disciplinas EIC3105 (Laboratorio de Computagio
Grafica e Interfaces), que aparece duas vezes, ambas na raiz, e EIC3103
(Programacdo Paralela), que aparece trés vezes, uma delas na raiz, sdo as restantes.

As disciplinas que nfo aparecem em nenhuma arvore sio as EIC3101
(Sistemas Operativos Classicos), EIC3102 (Teoria da Computagdo I) ¢ EIC3104
(Investigacdo Operacional). Estas sfo precisamente as disciplinas que nds queriamos
comparar.

A andlise dos modelos mostra uma diminui¢io na percentagem de acertos,
como se pode ver na tabela 4.13. Os valores percentuais, iguais para as arvores €
regras de decisdo, situam-se entre os 83,10% e os 88,73%. As razdes desta
diminuigdo poderdo estar no menor mimero de casos usados para teste e para treino

(setenta e um contra cento e sete no segundo ano).

Tabela 4.13 - Percentagem de acertos para o ferceire ano

Disciplina | Arvore de decisdo | Regras de decisdo
EIC3200 83,10% 83,10%
EIC3201 88,73% 88,73%
EIC3202 88,73% 88,73%
EIC3203 83.73% 88.73%
EIC3204 84,51% 84,51%
EIC3205 88,73% 88,73%

Por muito que estes dados possam parecer estranhos, € preciso ndo esquecer
que 0 C5.0 gera arvores e regras de decisdo que permitem rapidamente classificar um
determinado exemplo, tendo em conta os outros atributos, mas nio revela todas as
relagbes existentes. Por outro lado, as regras de associagio mostram todas as
associagdes que tenham determinados suporte e confianga minimos. Assim, quando
falarmos das regras de associagfo, poderemos discutir com mais alguns dados esta

questao.
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Passando a classificacio do ano completo, vamos ter varias disciplinas do
segundo que poderdo estar relacionadas com disciplinas do terceiro ano da mesma
area cientifica. '

Comecando pela area cientifica de Algoritmos e Estruturas de Dados, temos
EIC2102 e EIC2202 (Algoritmos e Estruturas de Dados I e 1), do segundo ano, e a
EIC3103 (Programagcio Paralela), do terceiro. Na area cientifica de Bases de Dados ¢
Sistemas de Tratamento de Informag¢fo, consideramos as disciplinas EIC2200
(Sistemas de Informagdo ¢ Bases de Dados), do segundo ano, e EIC3200
(Tecnologias de Sistemas de Gestdo de Bases de Dados), do terceiro. Na area
cientifica de Interaccio Homem-Maquina, temos as disciplinas EIC2201
(Computagiio Grafica e Interfaces), do segundo ano, e EIC3105 (Laboratorio de
Computago Gréafica e Interfaces), do terceiro. Finalmente, na 4rea cientifica de
Gestio e Métodos e Quantitativos, temos as disciplinas EIC2204 (Estatistica
Aplicada), do segundo ano, e EIC3104 (Investigacio Operacional) e EIC3204
(Gestdo de Empresas), do terceiro

Na tabela 4.14 podemos ver as arvores e regras de decisdo relativa a estas
disciplinas.

Comegahdo pela éarea cientifica de Algoritmos e Estruturas de Dados,
constata-se que a disciplina EIC3103 ndo depende de disciplinas da mesma érea, mas
apenas da EIC2100 (Fisica) da area de Modelagio Fisica. Também na 4rea cientifica
de Bases de Dados e Sistemas de Tratamento de Informagdo ndo existe qualquer
relacdo entre as disciplinas da mesma é4rea. Neste ultimo caso, a disciplina EIC3200
depende, pela ordem seguinte, das disciplinas EIC2202, EIC2100 e EIC2101
(Analise Numérica). Qutra area cientifica onde ndo existe qualquer relaglio € a de
Interacgio Homem-Maquina, uma vez que a disciplina EIC3105 depende apenas da
disciplina E1C2202.

Na 4rea cientifica de Gestdo e Métodos e Quantitativos ja existe uma maior
consisténcia, relativamente & relagfo entre as disciplinas da mesma area. No caso da
disciplina EIC3104, a disciplina EIC2204 aparece apenas no nivel trés da arvore de
decisio, mas também aparece em duas das regras, uma delas isoladamente.
Relativamente & disciplina EIC3204 j& existe uma relacfio mais forte, uma vez que

esta disciplina depende exclusivamente da disciplina EIC2204.




Capitulo 4 — Andlise das drvores e regras de decisdo 87

Tabela 4.14 - Modelos do C5.0 para algumas disciplinas do terceiro ano

Disciplina | Arvore de decisdo Regras de decisio
p

EIC2100 1 (59.8, 0.966) ~> 1 if EIC2100 == 1
EIC3103 then -> 1 (59, 0.951)

EIC2100 O (12.0, 0.833) -> 0
if EIC2100 == 0
then -> 0 (12, 0.786)

Default : -> 1

TIC2102 0 (8.0, 1.0) > 0 it E102102 — 1
EIC3104 and EIC2103 — 1
£TC2102 1 and EIC2204 ==
EIC2103 0 (3.0, 1.0} -> O then -> 1 (34, 0.246)
EIC2103 1 if EIC2102 ==

then ~> G (3, 0.909)
EIC2204 1 (54.0, 0.963} —> 1

if EIC2103 == 0
EIC2204 © (5.0, 0.6} -> O - then -> 0 (8, 0.9)
if EICZ204 == 0

then -> 0 {11, 0.769)

Default : -» 1
EIC3105 EICZ2202 1 (61.0, 0.934) -> 1 if EIC2202 == 1

then ~> 1 (61, 0.%21}
EIC2202 O (10.Q, 0.9) ~-> O

if EIC2202 == 0
then -> 0 (10, 0.833)
Default : -> 1
EICZ2202 O {10.0, 0.9) -> O if EBIC2202 = 1
EIC3200 ! then -> 1 (61, 0.905)
EIC2202 1
if BIC2100 == ¢
. . ->
EIC2100 1 (56,0, 0.964) 1 and  EIC2101 ==
EIC21006 0 then -> 0 (5, 0.857)
ETCZ2101 1 (2.0, 1.0} -> O if EIC2202 == 0

_> .
EIC2191 O {3.0, 0.657) -> 1 then => 0 {10, 0.833)

if EIC2100 == 0
then -> 0 (12, 0.714)

Default : -> 1
EIC2204 1 {60.0, 0.95) -> 1 i1f EIC2204 == 1
EIC3204 then -> 1 (60, 0.935])

EIC2204 ¢ (11.0, 0.727%) -> O
if EBIC2204 == 0
then -> 0 (11, 0.692)

Default : -> 1

Vejamos agora a matriz com a relagfo entre as disciplinas do segundo ano e
as arvores de decisdo das do terceiro, na tabela 4.15.

As disciplinas mais ﬁlﬂuentes séio a EIC2100 (Fisica), que aparece em cinco
casos, trés dos quais na raiz, as disciplinas EIC2102 (Algoritmos e Estruturas de
Dados 1) e EIC2202 (Algoritmos e Estruturas de Dados II), que aparecem quatro
vezes, trés das quais na raiz, e a EIC2204 (Estatistica Aplicada), que aparece trés
vezes, duas na raiz. As disciplinas que nfio aparecem em nenhuma arvore de decisdo
sdo as EIC2104 (Microprocessadores e Microcomputadores), EIC2105 (Laboratorio
de Circuitos e Sistemas) e EIC2205 (Laboratério de Arquitectura de Computadores).
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Tabela 4.15 - Posigiio das disciplinas nas drvores de decisio

[ o, [ ) g vy o — (] o < [Ta)
[en] < o j=] < o <o ) (o] o] (=) <
— — — ot — — o) o~ (&) ] oy [
™ [ o] (o] (o] oy o [ o~ ™ (o] [
] O @ @] &) @] @] S I @) (& &)
= J—y o ] ] | g (o) ey ] o ]
B 4| il 84| 8] R il A9 58 = E3) 44|
EIC3100 | - - 1 - - - - 2 - - - -
EIC3101 | 2 - | - - - - - - - - -
EIC3102 | 1 - - - - - 2 - - - - -
EIC3103 | 1 - - - - - - - - - - -
BIC3104 - - 11 Tz - - - - 1- [- 13 |-
EIC3105 | - - - - - - - - i - - -
EIC3200 1 2 3 - - - - - - 1 - - -
EIC3201 ¢ - 2 - - - - - - 1 - - -
EIC3202 { 1 - - - - - - 2 - - - -
BiC3203 - 1= 12 |- |- - - - - [- 11t |-
Elc3o0d - - - |- - |- - |- 1- |- [1 |-
Eic3205 - |- |- |- |- |- [- 1z 1|3 [t [- [-

Tal como ja aconteceu no segundo ano, vamos agora ver, na tabela 4.16, as
percentagens de acertos das arvores e regras de decisdo usando o ano anterior, € 0
resultado da previsdo do segundo semestre usando o primeiro.

No terceiro ano, as percentagens de acerto sio mefhores para a previsdo do
ano completo em cinco das seis disciplinas, sendo igual na outra. Pode-se pensar que
relativamente ao terceiro ano sera melhor gerar os modelos para o ano completo
usando as disciplinas do segundo ano. No entanto, as percentagens nfo diferem
muito, uma vez que a maior diferenca se cifra em 4,23%. De referir ainda que as

percentagens de acerto s30 iguais para as arvores e para as regras de decisfo.
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Tabela 4.16 - Percentagem de acertos para o terceiro ano

Disciplina | Arvore de decisdo | Regras de decisdo | Prev. 2.° semestre
EIC3100 90,14% 90,14% , -
EIC3101 88,73% 88,73% -
EIC3102 87,32% 87,32% -
EIC3103 87,32% 87,32% -
EIC3104 91,55% 91,55% -
EIC3105 88.73% 88.73% _
EIC3200 85,92% 85.92% 23,10%
EIC3201 90,14% 90,14% 88,73%
EIC3202 88,73% 88,73% 88,73%
EIC3203 92,96% 92,96% 88,73%
EIC3204 88,73% 88,73% 84,51%
EIC3205 90,14% 90,14% 88,73%

4.4. Quarto ano

O quarto ano é composto por treze disciplinas, sendo o primeiro semestre
composto por seis, e o segundo por quatro obrigatdrias e trés opcionais, das quais se
podem escother duas.

Vamos comegar por considerar a geragio de modelos para o segundo
semestre usando as disciplinas do primeiro. Considerando as areas cientificas, vamos
tentar verificar a relagio existente entre as disciplinas de diferentes semestres do
quarto ano.

Na area cientifica de Bases de Dados e Sistemas de Tratamento de
Informago, temos a disciplina EIC4105 (Laboratério de Sistemas de Gestdo de
Bases de Dados), do primeiro semestre, ¢ a EIC4205 (Sistemas de Comunicagio
Integrada), do segundo semestre. Temos ainda, na drea cientifica de Gestdo e
Meétodos Quantitativos, as disciplinas EIC4104 (Contabilidade) e EIC4202 (Analise
de Tnvestimentos), na area cientifica de Inteligéncia Artificial e Robotica, as
disciplinas EIC4103 (Sistemas Periciais ¢ Robotica) e EIC4203 (Laboratério de

Informagdo Avangada) e, na area cientifica de Informatica Industrial, as disciplinas
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EIC4102 (Informatica Industrial) e EIC4204 (Concepglio e Fabrico Assistido por

Computador).

Na tabela 4.17 temos todas as arvore e regras de decisfo.

Tabela 4.17 - Modelos do C5.0 para algumas disciplinas do quarto ano

Disciplina | Arvore de deciso Regras de decisdo
EIC4200 -> 1 Default ¢+ -> 1
EIC420] -> 1 Default : ->»> 1
EIC4105 {34.0, 0.9241) -> 1 I+ EIC4105 == 1
EIC4202 then -> 1 (34, 0.917)
EIC4105 {3.0, 0.667) -> 0
if EIC4105 ==
then -> 0 (3, 0.6)
Default : -> 1
ETIC4100 (33.0, 0.878) -> 1 Tf EIC4100 == 1
EIC4203 ' then -> 1 (33, 0.857)
ETIC4100 (4.0, 0.75) -> 0
if EIC4100 ==
then -> 0 (4, 0.667)
Default : -> 1
EIC4103 (30.0, 0.6867) ~> 1 If FIC4103 ==
EIC4204 then -~> 1 {30, 0.6586)
EIC4103 (7.0, 1.0) -> 0
if EIC4103 == 0
then -> 0 (7, 0.889)
Defanlt : -> 1
{ EIC4101 {32.0, 0.838) -> 1 If EIC4101 == 1
EIC4205 then -> 1 (32, 0.912)
EIC4101 (5.0, 1.0) -> 0
if EIC4101 == 0
then -> 0 (5, 0.857)
Default : -> 1
EIC4206 -> 0 Default : -> 0

Pela primeira vez aparecem disciplinas que ndo dependem de outras. Sdo os

casos das disciplinas EIC4200 (Computagio Numérica ¢ Simbélica) e EIC4201

(Aspectos Sociais da Informatica), cuja classificagiio prevista € 1, e a disciplina

EIC4206 (Sistemas Operativos Distribuidos), cuja classificagiio prevista ¢ 0. Estes

resultados vo de encontro ao que se poderia esperar, uma vez que estas disciplinas

sdo as unicas que ndo t€m qualquer outra da mesma area cientifica no primeiro

semestre.

Relativamente as disciplinas da mesma &rea cientifica, nio foi encontrada

qualquer relagio. Também ndo existe qualquer disciplina que seja determinante na

previsio da classificag@o das disciplinas do segundo semestre, conforme se pode ver

na tabela 4.18.
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Tabela 4.18 - Posigdo das disciplinas nas drvores de decisiio

EIC4100
EIC4101
EIC4102
| EIC4103
EIC4104
EIC4105

EIC4200
EIC4201
EIC4202 | - |- |- 1- |-
EIC4203 | t |- |- |- |- -
EIC4204 | - |- |- 1 [ ]-
EIC4205 | - [1 |- |- [-  [-
EIC4206 | - |- |- |- [- |-

L

I
1
1
]
1

[a—

Neste caso nfo existe nenhuma disciplina a merecer especial destaque. Como
ja vimos, existem trés disciplinas que nfio dependem de qualquer disciplina. As
restantes quatro disciplinas dependem apenas de quatro disciplinas, todas diferentes:
EIC4100 (Engenharia de Software), EIC4101 (Redes de Comunica¢iio de Dados),
EIC4103 (Sistemas Periciais e Robodtica) e EIC4105 (Laboratorio de Sistemas de
Gestéio de Basés de Dados). Nio aparecem em nenhuma arvore as disciplinas
EIC4102 (Informatica Industrial) e EIC4104 (Contabilidade).

Vejamos ainda a percentagem de acertos dos modelos gerados, na tabela 4.19.

Tabela 4.19 - Percentagem de acertos para o quarto ano

Disciplina | Arvore de decisio | Regras de decisdo
EIC4200 72,97% 72,97%
EIC4201 89,19% 89,19%
EIC4202 91,8%% 91,89%
EIC4203 91,89% 91,89%
EIC4204 62,16% 62,16%
EIC4205 89,19% 89,19%
EIC4206 59,46% 59,46%

Neste caso ndo existem diferencas entre as percentagens de acertos das

arvores e das regras de decisfio. O valor mais baixo ¢ o relativo 2 disciplina EIC4206,




Capitulo 4 — Andlise das drvores e regras de decisdo 92

com 59,46% de acertos, enquanto as mais altas sdo as EIC4202 e EIC4203, com
91,89%.

Vamos passar agora & previsdo da classificacfio para o ano completo usando
as disciplinas do ano anterior. Vamos considerar as disciplihas dos terceiro e quarto
anos da mesma area cientifica.

Assim, temos na area cientifica de Bases de Dados e Sistemas de Tratamento
de Informagio, as disciplinas EIC3200 (Tecnologia de Sistemas de Gestfio de Bases
de Dados), do terceiro ano, e as EIC4105 (Laboratorio de Sistemas de Gestéo de
Bases de Dados), do quarto. Na area de Gestio e Métodos Quantitativos, temos as
disciplinas EIC3104 (Investigagdo Operacional) e EIC3204 (Gestdo de Empresas),
do terceiro ano, e as EIC4104 (Contabilidade) e EIC4202 {Analise de Investimentos),
do quarto. Na 4rea cientifica de Inteligéncia Artificial e Robotica, temos a disciplina
EIC3203 (Introdugdo a Inteligéncia Artificial), do terceiro ano, e as EIC4103
(Sistemas Periciais ¢ Robdtica) e EIC4203 (Laboratorio de Informatica Avangada),
do quarto. Na area cientifica de Metodologia ¢ Engenharia de Software, temos a
disciplina EIC3100 (Novas Metodologias de Programagio), do terceiro ano, e a
EIC4100 (Engenharia de Software), do quarto. Finalmente, na area cientifica de
Sistemas Operaﬁvos, temos as disciplinas EIC3101 (Sistemas Operativos Classicos)
¢ EIC3205 (Laboratorio de Sistemas Operativos), do terceiro ano, e a EIC4206
(Sistemas Operativos Distribuidos), do quarto.

Na tabela 4.20 temos as arvores e regras de decisdo geradas. Nota-se que as
disciplinas EIC4201 e EIC4206 continuam a nio depender de nenhuma outra, sendo
a classificagfio exactamente igual. Todas as restantes dependem apenas de uma
disciplina.

Relativamente 4s areas cientificas, apenas na 4&rea de Gestdio e Métodos
Quantitativos se verifica a interdependéncia. Ambas as disciplinas do quarto ano
dependem da EIC3104 (Investigacio Operacional). Em todos os outros casos as
disciplinas do quarto ano ndo dependem de disciplinas da mesma area do terceiro
ano. :

Vejamos, de seguida, na tabela 4.21, a matriz com as disciplinas do quarto

ano ¢ o local nas &rvores de decisdo em que aparecem.
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Tahela 4.20 - Modelos do C5.0 para as disciplinas do quarto ano

Disciplina | Arvore de decisdo Regras de decisio
BIC3102 1 (34.0, 0,971} -> 1 if EIC310Z == 1
EIC4100 then -> 1 (34, 0.944)
EIC3102 0 (3.0, 1.0) -> 0
if EIC3102 == 0
then -> 0 (3, 0.8)
Default : -> 1
EIC3102 1 {(34.0, 0.941) -> 1 if EIC3102 == 1
EIC4101 ' then -> 1 (34, 0.917)
EIC3102 0 (3.0, 1.0) -> 0
if EIC3102 == 0
then -> 0 (3, 0.8)
Default : -> 1
EIC3102 1 (34.0, 0.971) -> 1 if EIC3102 ==
EIC4102 then -> 1 (34, 0.%4¢)
FIC3102 0 (3.0, 1.0y -»> O .
if EIC3102 == 0
then ~> 0 (3, 0.8)
Default : -> 1
EIC3102 1 (34.0, 0.882) ->» 1 if EIC310z == 1
EIC4IO3 ! then -> 1 (34, 0.861)
EIC3102 0 (3.0, 1.0y -> 0
if EIC3102 = O
then -> 0 (3, 0.8)
Default : -> 1
EIC3104 1 (35.0, 0.857) -> 1 if EBIC3104 == 1
EIC4IO4 then -> 1 (35, 0.838)
BTC3104 0 (2.0, 1.0y -> 0
if EBEIC31i04 == 0
then -> 0 (2, 0.75)
Default : > 1
EIC3104 1 (35.0, 0.971) -> 1 if EIC3104 == 1
EIC4105 ' then -> 1 (35, 0.946)
. EIC3104 0 (2.0, 1.0) -> 0
if FEIC3104 == 0
then -> 0 {2, 0.75)
Default : => 1
EIC3102 1 (34.0, 0.824} -> 1 if EIC3102 ==
EI1C4200 then -> 1 (34, 0.806)
EIC3102 O (3.0, 0.687) -> 0
if EIC3102 == O
then -> 0 (3, 0.6)
Default : -> 1
EIC4201 -> 1 Default : -> 1
RETC3104 1 (35.0, 0.243) -> 1 if EIC3104 == 1
EIC4202 ! then -> 1 (35, 0.%19)
EIC3104 0 (2.0, 1.0) -> 0C
if EIC3104 = 0
then -> 0 (2, 0.75)
Default : -> 1
EIC3102 1 (34.0, 0.882) -> 1 if BIC3102 =— 1
EIC4203 ! then -> 1 (34, 0.861)
EIC3102 0 (3.0, 1.0) ~> O :
if RBIC310Z == 0
then -> 0 [3, 0.8}
Default > 1
BEIC31072 1 (34.0, 0.588) -> 1 if BIC3102 ==
EIC4204 ’ then -> 1 (34, 0.583)
EIC3102 0O (3.0, 1.0} -> 0
if EIC3102 ==
then -> 0 {3, 0.8)
Default : ~> 1
EIC3102 1 (34.0, 0.882) -> 1 if EIC3102 ==
EIC4205 ' : then -> 1 (34, 0.861)
BEIC3102 0 (3.0, 1.0}y -> O
if EIC3102 ==
then ~-> 0 (3, 0.8)
Default : -> 1
EIC4206 -> 0 Default : ~> 0

93
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Tabela 4.21 - Posi¢ito das disciplinas nas drvores de decisdo

o — o™ o o3 v [ oy [ ] on =+ wn
) < ] < (=] ] [ ] o o < jo)
— — — — — — ol (o] (o] o ™~ ™~
[a2] [ fag] o [ag) [l oy (2] (4] o [ag] (ag]
S |88 (8|8 |88 |8 |8 lg |8 |8
= 54 8] 84 21} 84 = 83 = 59} 81 6
EIC4100| - - 1 - - - - - - - - -
EiC4101 | - - 1 - - - - - - - - -
EIC4102 | - - 1 - - - - - - - - -
EIC4103 - - 1 - - - - - - - - -
EIC4104 | - - - - 1 - - i - - - - -
EIC4105 | - - - - 1 - - - - - - -
EIC4200 - - 1 - - - - - - - - -
EIC4201 - - - - - - - - - - - -
EiC4202 | - - - - 1 - - - - - - -
EIC4203 | - - 1 - - - - - - - - -
EIC4204 | - - 1 - - - - - - - - -
EIC4205 | - - 1 - - - - - - - - -
BIC4206] - | - | - | - | - | - | -~ [ -1 -7~ 1-"

Contrariamente ao que acontecia com as a previsio da classificaco usando as
disciplinas do primeiro semestre, neste caso existem duas disciplinas que séo muito
importantes, sendo as tnicas que aparecem nas arvores de decisdo, sempre nas raizes:
a EIC3102 (Teoria da Computagdo T), que aparece oito vezes, e a EIC3104
(Investigagdo Operacional), que aparece trés vezes. Esta dltima, como j& vimos,
aparece duas vezes em disciplinas da mesma érea cientifica.

Refira-se que este caso é bastante curioso, uma vez que estas disciplinas,
sendo do primeiro semestre do tercetro ano, nfio aparecem em nenhuma arvore de
decisio do segundo semestre do terceiro ano. Depreende-se que estas duas
disciplinas sdo mais importantes para o ano seguinte, do que para o proprio ano.

Uma outra curiosidade a ter em conta é o facto de a disciplina EIC3102
(Teoria da Computagio I) ter um peso t30 acentuado nas disciplinas do quarto ano, e
ndo ter qualquer influéncia na EIC3202 {Teoria da Computacéo 11), o que seria uma

interdependéncia bastante previsivel.
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Vejamos ainda, na tabela 4.22, as percentagens de acertos das arvores e
regras de decisdo geradas pelo C5.0 para a previsdo da classificagio para o ano

completo, bem como a relativa a previsio da classificagiio para apenas o segundo

semestre.

Tabela 4.22 - Percentagem de acertos para o quario ano

Disciplina | Arvore de decisio | Regras de decisdo | Prev. 2.° semestre
EIC4100 91,89% 91,8%% -
EIC4101 83,78% 83,78% - -
EiC4102 91,89% 91,89% -
EIC4103 91,89% 91,89% -
EIC4104 81,08% 81,08% -
EIC4105 89,19% 89,19% -
EIC4200 78,38% 78,38% 72,97%
EIC4201 89,19% 89,19% 89,19%
EIC4202 91,8%% 91,89% 91,89%
EIC4203 - 89,19% 89,19% 91,89%
EIC4204 54,05% 54,05% 62,16%
EIC4205 89,19% 89,19% 89,19%
EIC4206 59,46% 59,46% 59,46%

Verifica-se que a disciplina com menor percentagem de acertos € a EIC4204
com 54,05% de acertos, seguido da EIC4206, com 59,46%. Estas duas estfo bastante
abaixo das restantes, uma vez que a terceira mais baixa tem 83,78% de acertos.

Relativamente a4 comparagio das duas previses de classificagdo, do ano
completo e do segundo semestre, nfo se manteve a tendéncia que aconteceu no
terceiro ano. Em quatro casos houve um empate, em dois casos a previsio da
classificacio do segundo semestre é melhor e apenas uma vez a previsdo da

classificagio do ano completo é methor.
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4.5. Quinto ano

O quinto ano é composto por nove disciplinas. O primeiro semestre €
composto por sete disciplinas, trés das quais opcionais, das quais sdo escolhidas
duas. O segundo semestre é composto por duas disciplinas opcionais, das quais se
escolbe uma.

Como ja foi referido, para o quinto ano s6 se realizou a previsio da
classificacio do ano completo, tendo em conta o quarto ano. A razdo para esta
escolha prendeu-se com o facto de o segundo semestfe ter apenas uma disciplina a
escolher entre duas opcionais: a EIC5200 (Projecto) e a EIC5201 (Estagio). Estas
disciplinas sio geralmente frequentadas por alunos que se enconiram no fim de
curso, tém habitualmente uma percentagem de aprovagdes proxima dos 100% e ndo é
habitual dependerem da aprovagfio a outras disciplinas, embora pressuponham o uso
dos conhecimentos de todas as disciplinas do curso.

Refira-se como curiosidade o facto de nenhum aluno se ter inscrito na
disciplina de Projecto, optando todos pelo Estigio. De referir ainda que todos os
alunos foram aprovados, tal como se esperava, sendo quinze a pior nota atribuida.

Relativamente as disciplinas da mesma area cientifica, todas as seis
disciplinas que compdem a area de Informatica Industrial, sdo dos dois ultimos anos.
Assim, consideramos as disciplinas EIC4102 (Informatica Industrial) e EIC4204
(Concepgio e Fabrico Assistido por Computador), do quarto ano, e as EIC5103
(Logistica), EIC5104 (Planeamento e Gestfio da Produgdo) e a EIC5201 (Estdgio).
Niio é considerada a EIC5200 (Projecto) dado ninguém ter escolhido esta opgdo.

Relativamente as restantes areas cientificas temos, na area cientifica de
Aspectos Sociais ¢ Profissionais, a disciplina EIC4201 (Aspectos Sociais da
Informatica), do quarto ano, e a EIC5102 (Semindrios), do quinto, na érea cientifica
de Gestio e Métodos Quantitativos, as disciplinas EIC4104 (Contabilidade) e
FIC4202 (Anslise de Investimentos), do quarto ano, e a EIC5101 (Sistemas de Apoio
& Decisdo), do quinto e, finalmente, na area cientifica de Metodologia e Engenharia
de Software, a disciplina EIC4100 (Engenharia de Software), do quarto ano, ¢ a
EIC5100 (Gestdo de Projectos de Software), do quinto.

Vejamos as arvores e regras de decisdo, que se encontram descritas na

tabela 4.23.
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Tabela 4.23 - Modelos do C5.0 para as disciplinas do quinto ano

Disciplina | Arvore de decisio Regras de decisdo
EICS]OO -> 1 befault : -> 1 7
EIC5101 ->1 Default ; -> 1
EIC5102 -> 1 Defaunlt : -> 1
EIC5103 EIC4104 1 (15.0, 1.0} -> 1 iienEESLg%O?lET L)

EIC4104 © (2.0, 1.0) -> C
if EIC41iC4 == O
then -> 0 (2, 0.75)

Default = -» 1

RIC4104 0 (2.0, 1.0} -> O if EIC4104 == 1
EIC5104 ’ and EIC4200 ==
EIC4104 1 then -»> 1 (13, 0.8)
EIC4200 1 {13.0, 0.8486) -> 1

if EIC4200 == 0
EIC4200 0 (2.0, 1.0) —> C then -> 0 (2, 0.75)

if EIC4104 ==
then -» 0 (2, 0.75)

Default : -> 1
EICSIOS EIC4104 1 (15.0, 0.8) -> 0 if EIC4104 == O

then -> 1 (2, 0.75)
EIC4104 O (2.0, 1.0} > 1

if EIC4104 =
then -»> 0 (15, 0.765)

Default : -> 0
EIC5106 -1 Defaulz : mi 1
EICSZOI > 1 Default : -> 1

Como se pode ver, existem cinco disciplinas que ndo dependem de nenhuma
outra. S3o elas a EIC5100 (Gestdo de Projectos de Software), a EIC5101 (Sistemas
de Apoio a Deciséo), a EIC5102 (Seminarios), a EIC5106 (Sistemas Multimédia) e a
j4 referida EIC5201 (Estagio), todas elas com 2 classificagéo 1, independentemente
das outras disciplinas.

Em relagdo 4s outras disciplinas, as arvores sio mais pequenas do que o
habitual para a previsio da classificagdo do ano completo. Tal facto pode ficar a
dever-se ao namero de registos usados no treino e no teste serem inferiores, e
também pelo facto de os alunos inscritos neste ultimo ano terem um nivel de
aproveitamento geralmente bom.

Nio se verifica qualguer interdependéncia entre disciplinas da mesma area
cientifica. Parece evidente que as disciplinas do quinto nfio dependem muito dos anos
anteriores. A hipotese que parece ser mais aceitavel ¢ que, sendo o Giltimo ano, existe
uma motivagio maior para o término do curso, o que leva os alunos a terem um

esforco suplementar para colmatar algumas lacunas que possam ter.
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Vejamos agora na tabela 4.24 as posigdes que as disciplinas do quarto ano

ocupam nas arvores de decisdo das disciplinas do quinto.

Tabela 4.24 - Posiciio das disciplinas nas drvores de decisdo

EIC4100
EiC4101
EIC4102
EIC4103
EIC4104
EIC4105
EIC4200
EIC4201
EIC4202
EIC4203
EIC4204
EICA205

EIC4206

EIC5100

1
i
1
1
1
]
1
1
1
1
1
[}

EIC5101

]
1
1
1
1
1
1
1
[}
1
1
]

EIC5102 | - - - - - - - - - - - -

EIC5103 | - - - - 1 - - - - - - -

EIC5104 | - - - - 1 - 2 - - - - -

EIC5105 | - - - - | - - - - - - -

EIC5106 | - - - - - - - - - - - -

EIC5200 | - - - - - - - - - - - -

EIC5201 | - - - - | - - - - - - - -

Apenas duas disciplinas aparecem nas érvores de decisdo. A mais importante
¢ a BIC4104 (Contabilidade) que aparece trés vezes, sempre na raiz. A ouira
disciplina s6 aparece uma vez, a EIC4200 (Computagdo Numérica e Simbdlica), e
apenas no nivel dois de profundidade.

Estes resultados parecem no entanto ser mero acaso. Em primeiro lugar, o
nomero de casos (dezassete) é bastante reduzido. Para além disso, como ja foi
referido, a motiva¢io para terminar o curso parece ser mais importante neste Gltimo
ano. Ndo parece muito crivel que uma disciplina de Contabilidade possa ter uma
influéncia muito grande no ltimo ano da Licenciatura de Engenharia Informatica e
Computagio.

Vejamos ainda a percentagem de acertos dos modelos gerados, na tabela 4.25.

A disciplina com pior percentagem de acertos ¢ a EIC5104 (Planeamento ¢
Gestio da Produgdo), com 56,25%. As restantes disciplinas estfio todas acima dos
75% de acertos. Como j4 se esperava, a disciplina EIC5201 (Estagio), obteve 100%

de acertos.
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Tabela 4.25 - Percentagens de acertos para o quinto ano

Disciplina | Arvore de decisio | Regras de decisdo
EICS5100 75,00% 75,00%
EIC5101 75,00% 75,00%
EIC5102 75,00% 75,00%
EIC5103 81,25% 81,25%
EIC5104 56,25% 56,25%
EIC5105 87,50% 87,50%
EIC5106 81,25% - 81,25%
EIC5201 100,00% ' 100,00%

Nio parece que no quinto ano se possam tirar quaisquer resultados
conclusivos. O niimero total de tuplos (dezassete para treino e dezasseis para teste)

podem ndo ser suficientes.

4.6. Perfil dos alunos

Uma Gltima andlise realizada consistiu em verificar se é possivel, no primeiro
ano de um aluno, prever qual a situagio em que este estard ao fim de cinco anos. Por

outras palavras, pretende-se verificar se um determinado aluno serd um aluno que

acabar o curso em ¢inco anos ou mais.

Na tabela 4.26, podemos ver um resumo dos resultados ao fim de cinco anos.

Tabela 4.26 — Resultados ao fim de cinco anos

PERFIL | N | F | C
F 1613 ]| 2

S 31511

B 0|10 6
MB 0106

Como se pode ver, todos os alunos com o perfil B (Bom) e MB (Muito Bom),

acabaram a licenciatura ao fim de cinco anos. De realcar também o facto de apenas
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dois dos vinte e um alunos com o perfil F (Fraco) terem conseguido acabar o curso
em Cinco anos.

Tendo em conta que estes alunos se referem apenas ao primeiro ano de
funcionamento da licenciatura, analisou-se também a situagdo dos alunos ao fim de
trés anos, usando os alunos que se inscreveram pela primeira vez no curso entre 0s
anos lectivos de 1994/95 e 1996/97. Na tabela 4.27 podemos ver os resultados
obtidos.

Tabela 4.27 - Resultados ao fim de trés anos

PERFIL | N3 | F31 | F32 | C3
F 48 4 6 1

S 4 8 21 | 23

B 0 0 1 26

MB 0 0 0 16

Os dados que se obtiveram anteriormente, sio confirmados aqui. Contando
apenas a situacfio ao fim de trés anos e com mais alunos, continua-se a verificar que
os alunos com perfil B ¢ MB tém o terceiro ano concluido, com excepgio de um,
com perfil B.

Apenas um aluno com perfil F consegue ter o terceiro ano concluido ao fim
de trés anos, conseguindo também acabar o curso em cinco anos.

Pegando apenas nos alunos do ano lectivo de 1994/95, resolvemos comparar
com o resultado ao fim de cinco anos, e ver as flutuagdes, considerando as relagdes
entre N e N3, entre F31, ¥32 ¢ F, ¢ entre C3 e C. Os resultados encontram-se na
tabela 4.28.

Tabela 4.28 - Resultados ao fim de trés anos

PERFIL | N3 (N) F31+ F32 (F) C3 (0
F 15(16) - 2+3(3) L 1

S 203) € 2+8(5 4p 7(11)

B 0 (0) 0 + 0 (0) 6 (6)
MB 0 (0) 0+ 0 (0) 6 (6)
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Como se pode verificar, os alunos com perfil B e MB mantém-se estaveis até
ao fim do curso. De resto, existem duas flutuagbes de F31 para N e cinco de F32 para
C, todas elas em alunos com perfil F e S. '

Tendo em conta estes factos, tentou-se averiguar se, de entre as disciplinas do
primeiro ano, existe alguma que seja determinante para a conclusio da licenciatura
em cinco anos, ou para um bom desempenho ao fim de trés anos.

Na tabelas 4.29 e 4.30, pode-se ver os modelos gerados pelo C5.0, para cada

um dos casos (trés anos, cinco anos e alunos de 1994/95 ao fim de trés anos).

Tabela 4.29 - Arvores e regras de decisdo relativos ao perfil dos alunos

Estudo Arvore de decisiio Regras de decisdo
: EIC1202 O (4.0, 1.0} -» N if EICiz202 ==
n r
Cinco anos | /10705 1 (25,0, 0.92) -> © then -> N (4, 0.833)
EIC1202 3 (15.0, 0.8} -> C ¢ BIcil0l
TC1202 2 1 =
F ESCIlOI [0 3] (0.0, 1.0) -> F and  EIC1202 ==
Ve S and EIC1205 == 1
RICii01 2 {z.0, 1.0) -> F then -> N {2, 0.75)
EIC1101 1
EIC1205 [G 3] (0.0, 1.0} -> N if EICL101 ==
EIC1205 1 (2.0, 1.0} ->» N and EIC1202 ==
EIC1205 2 (4.0, 0.75%) -> F then -» F (2, 0.75)
if EICL202 ==

and FIC1205 == 2
then -> F {4, 0.667)

if EIC1202 == 3
then -> C (15, 0.765)

if EIC1z202 == 1
then -> C (25, 0.519)

Default : -> C
2 EICIZ00 0 (3.0, 1.0] - N3 if RICLZ00 — 0
Trés anos EICLZ200 2 (5.0, 1.0} -» €3 then -> N3 (4, 0.833)
(1994/95) EIC1200 3 (4.0, 1.0} ->» C3 _
E1G1700 1 if EIC1200 == 1
EIC1204 0 (2.0, 1.0) ~> N3 and  EIC1204 ==
and EIC1205 =
EIC1204 2 (2.0, 1.0) -> €3 then -> N3 (19, 0.524)
ETC1204 3 (2.0, 0.5] => F32
BTC1204 1 if EIC1200 == 1
ETC1205 0 (0.0, 1.0) —> N3 then -> N3 (39, 0.341)
EIC1205 1 (19.0, 0.528) -> N3
EIC1205 3 (4.0, 0.5) —-> F32 if EICL10Z == 1
ElC1o08 o and EICLZ00 —— 1
EICI102 0 (0.0, 1.0} -> G3 iﬂzn §£C§§$5(4’ 0.5)
EIC1102 1 (4.0, 0.5} -> F31
EIC1102 2 (3.0, 1.0} -> F32 if EBIC1i0Z2 ==
ETCL102 3 (3.0, 0.667) ~» C3 | and EICI205 == 2

then -»> F32 (3, 0.8)

if EICL204 == 2
then ~> C3 (5, 0.857)

if EIC1200 == 2
then -> C3 (5, 0.857]

if EICI102 == 3
then -> C3 (17, 0.684)

Default : -> C3
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Tabela 4.30 - Arvores e regras de decisio relativos ao perfil dos alunos

Estudo

Arvore de decisio

Regras de decisiio

Trés anos

EIC1200 0 {34.0, 0.912}) -> N3
EIC1200 2 {15.0, 0.933) -> C3
EIC1200 3 {12.0, 1.0) -> C3
EIC1200 1
EIC1204 O {9.0, 1.0} -> N3
EIC1204 2 {14.0, 0.857) -» C3
EIC1204 3
EIC1203 [0 2] (0.0, 1.0) -»> C3
BICiz03 1 {3.0, 0.667) -> F32
BEIC1203 3 {3.0, 1.0) -> C3
BIC1204 1
EIC1206 © (1.0, 1.0) -> F32
EICL206 2 {9.0, 0.778) -» C3
EIC1206 3 (3.0, 0.333) ~-> N3
EIC1206 1
EIC1101 O (1.0, 1.0) -> N3
EICi101 2 (8.0, 0.75) ->» F32
EICt101 3 {1.0, 1.0) -> C3
EICil0l 1
EIC1104 O (0.0, 1.0} -> F32
EIC1104 2 (6.0, 0.5) ~-> C3
ETIC1104 3 (3.0, 1.0} ->» C3
EIC1104 1
ETCL203 0 (4.0, 0.5) -> N3
EIC1203 1 (25.0, 0.36) -> F32
EIC1203 2 (7.0, 0.429) -> F31
EIC1203 3 (1.0, 1.Q) -> C3

if EREIC1204 ==
then -> N3 (29, 0.968)

if EIC1101 ==
then -> N3 (23, 0.92)

if EIC1203 == 0
then -> N3 (27, 0.827)

if EICIZ200 ==
then -> N3 (34, 0.889)

if EICI10l1 ==
and EICL104 == 1
and EICIZ200 == 1
and BICiZ203 == 2
and EICL204 == 1
0

then -> F31 (7, 0.444)
if EIC1101 ==

and EIC1200 == 1

and EIC1204 == 1

and EICLZ06 == 1
then -> F32 (8, 0.7)
if EICI200 == 1

and EIC1204 == 1

and EIC1206 == O
then -» ¥32 (1, 0.667)

if BICLZ03 ==
and EIC1204 == 3
then ~> F32 (3, 0.6)

it EIC1Z00 ==

and EIC1203 1

and EICL204 == 1

and EICl206 == 1

then -» F32 (36, 0.395)

if EIC1200 == 3
then -> €3 {12, 0.929)

if EIC1203 ==
and EICi204 ==
then -> C3 |7, 0.889])

if EICl120Q0 == 2
then ->» C3 (15, 0.882)

if EICLZ200 ==
and EIC1206 == 2
then -> C3 (16, 0.833)

if EIC11i04 == 3

and EICiZ04 ==

and EBEICi1206 == 1
then «> C3 {4, 0.833)

if EIC1z204 ==
then ->» C3 (21, 0.826)

if EIC1101 ==

and EIC1104 == 1
and EIC1203 == 3
then -> C3 (3, 0.8)

if EIC1104 ==
and EICLlZ00 ==
then -> C3 (20, 0.638)

Default -> F32
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Existem muitas ilagBes que se podem tirar daqui. Se compararmos os trés
casos, vemos que as disciplinas EIC1200 (Anélise Matematica II) e EIC1204
{Arquitectura de Computadores) revelam-se essenciais para o sucesso ao fim de trés
anos.

A dependéncia da disciplina EIC1200 pode-se ficar a dever ao facto de, nos
trés primeiros anos, haver uma grande incidéncia das disciplinas das areas cientificas
de Matematica e também de Modelacio Fisica, num total de onze.

A dependéncia da disciplina EIC1204 j4 parece estar mais relacionada com o
facto de se tratar de uma disciplina que aborda a estrutura interna de um computador,
0 que parece ser de grande importéncia para esta licenciatura.

No entanto a importancia destas disciplinas acabam por se esbater ao fim do
quinto ano, onde ganha maior consisténcia a dependéncia da disciplina EIC1202
(Introdugfio a Programacéo IT). Este facto pode ter a ver com a motivagdo que um
aluno que entra nesta licenciatura ganha ao ter um bom desempenho nesta disciplina.
A nfio aprovagio a esta disciplina pode ser um factor de desmotivagdo, uma vez que
parece indicar que o aluno nfo tera feito a escolha acertada relativamente &

licenciatura.

4. _7. Discusséo dos resuftados obtidos

Expostos os resultados obtidos, vamos agora debrugar-nos sobre a informacao
que foi possivel obter. O estudo de arvores e regras de decisdo baseou-se em trés
tipos diferentes de casos:

e previsio da classificagio das disciplinas do segundo semestre de um
determinado ano, usando as disciplinas do primeiro semestre do
mesmo ano, do primeiro ao quarto ano;

e previsio da classificagdo das disciplinas de um determinado ano
completo, usando as disciplinas do ano anterior, do segundo ao quinto
ano;

e previsio da classificagio da situagio de um aluno ao fim de trés e

cinco anos, usando o perfil baseado nas notas do primeiro ano.
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Vamos comegar por comparar os dois primeiros casos. Como ja se viu, nos
primeiro e quinto anos, ndo pode haver qualquer tipo de comparacio, uma vez que s6
se realiza a analise de uma das formas. '

Comparando os restantes trés anos, colocamos a seguinte questio: alguma das
previsdes supera inequivocamente a outra? Os resultados parecem negar esta
hipétese. Existem algumas disciplinas que parecem estar mais dependentes de
disciplinas do mesmo ano, a0 passo gue outras parecem estar mais dependentes de
disciplinas do ano anterior.

Um exemplo de disciplinas que dependem de outras do mesmo ano sdo as
disciplinas complementares (Analise Matematica I e 1i, Introdugfo & Programagio [ e
I, etc...). De notar que houve uma excepgio, no terceiro ano, onde nio foi
determinada nenhuma interdependéncia entre as disciphnas Teoria da Computacio 1
e 1. Apesar disso, a disciplina Teoria da Computagfio T acabou por se revelar
bastante importante na classificagio das disciplinas do guarto ano.

Se tivermos em conta as percentagens de acertos na aplicagdo dos modelos
aos conjuntos de teste, podemos considerar que a previsio do ano completo consegue
valores ligeiramente superiores em alguns casos, especialmente no terceiro ano. Nos
restantes anos constata-se algum equilibrio.

As éareas cientificas parecem ndo ser determinantes na aprovagio das
disciplinas. Tirando os casos das disciplinas complementares (mesmo assim com a
excepglo referida) nfo existe, de um modo geral, uma grande interdependéncia entre
disciplinas da mesma area cientifica. Note-se que o facto de duas disciplinas serem
da mesma area cientifica nfo implica que os programas das disciplinas tenham
alguma relagéo entre si.

Relativamente as disciplinas mais relevantes ao longo dos diferentes anos,
constata-se que existem duas fases distintas. Nos primeiros anos verifica-se que as
disciplinas mais importantes sfo as relacionadas com informatica e computadores:
Introdugio & Programacfo I, no segundo semestre do primeiro ano, Algoritmos e
Estruturas de Dados I, e Sinais ¢ Telecomunicagbes, no segundo semestre do
segundo ano, Arquitectura de Computadores, Circuitos e Sistemas 11, ¢ ElectrOnica
Digital, no segundo ano completo, Novas Metodologias de Programagio, Laboratorio
de Computa¢io Grafica e Interfaces, e Programagdo Paralela, no segundo semestre

do terceiro ano.
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Nas previsdes dos terceiro e quarto anos completos, comegam a revelar-se
mais importantes as disciplinas de outras éareas cientificas: Fisica e Estatistica
Aplicada, no terceiro ano, e Teoria da Computagdo I e Investigagio Operacional, no
quarto ano.

A que se poderd dever esta mudanga? A explicagio que nos parece mais
logica tera a ver com dois factores importantes. Em primeiro lugar a motivagio.
Quando um aluno entra numa Licenciatura em Engenharia Informatica e
Computagdo tem, em principio, maior motiva¢do para as disciplinas relacionadas
com informatica e computadores. O segundo factor € a diversificagdo. Apos a fase
inicial de assimilagdo e reforgo dos conhecimentos obtidos, existe uma necessidade
de diversificaciio, aplicando estes conhecimentos a novos casos, mais complexos e de
natureza diversa.

Vejamos agora a comparago entre estas duas analises e a titima, relativa ao
perfil dos alunos, baseado nas notas do primeiro ano. Existe alguma coeréncia entre
as duas andalises. Assim, existem trés disciplinas do primeiro ano que s&o
determinantes para um bom desempenho ao fim de trés anos e para a conclusdo da
licenciatura em cinco anos: Analise Matematica 1I, Introdugéio a Programagio If e
Arquitectura de.Computadores.

A disciplina de Arquitectura de Computadores € a disciplina mais relevante
para classificagdo das disciplinas do segundo ano completo. Por outro lado a
disciplina Introdugio & Programagfio II ¢ complementar de Introdugdo & Programagdo
I, que é uma disciplina determinante para as disciplinas do segundo semestre do
primeiro ano.

A disciplina de Analise Matemética II aparece em evidéncia na analise do
perfil, relativamente aos trés primeiros anos, mas ndo aparece com tanta evidéncia
nas outras analises. Pode-se pensar que esta disciplina ndo tem tanta influéncia em
nenhuma disciplina particular, mas sim na globalidade. Como ja foi referido, existe
um total de onze disciplinas de Matematica e Modelagio Fisica num total de trinia e
seis nos trés primeiros anos, o que pode explicar, em grande parte, o facto de
aparecer em evidéncia na andlise feita para o terceiro ano € nao acontecer 0 mesmo

para o quinto ano.




Capitulo 5

Analise das regras de associacao

Neste capitulo faz-se a anélise das regras de associagdo. Esta andlise é
realizada por ano curricular, usando os mesmos critérios do que acontecen com as
arvores e regras de decisio. Neste caso usaram-se os dados todos, ao contrario da
divisdo que se fez para o0 C5.0.

Assim, da secgio 5.1 até & 5.5 sfio descritos os resultados do primeiro ao
quinto ano, respectivamente. Na sec¢io 5.6 ¢ feita uma analise tendo em conta o
perfil dos alunos que entraram no ano lectivo de 1994/95. Finalmente, na sec¢do 5.7,

& feita uma discuss3o dos resultados obtidos.

5.1. Primeiro ano

No primeiro ano s6 se vai usar as disciplinas relativas ao primeiro semestre
como entrada e as do segundo como saida. Como j4 vimos, todas as regras foram
geradas com um suporte minimo de 20% e uma confianga minima de 80%.
Restringiu-se o nimero de elementos que podem aparecer nas premissas a quatro.
Neste caso s6 foram considerados os casos de aprovagdo na disciplina.

Na maior parte dos casos, todas as combinagdes possiveis de regras com uma,
duas, trés ou quatro disciplinas na premissa foram geradas. Isto acontece no primeiro
ano onde, para cada disciplina, todas as combinagdes foram geradas, num total de
cinquenta ¢ seis casos.

A aplicaciio do filtro que foi desenvolvido durante a presente dissertagdo
permitiu uma redugdio automatica significativa do niimero de casos. Na tabela 5.1
podemos ver o nimero de regras de associagio geradas pelo apriori e o nimero apos

a aplicacdo do filtro.
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Tabela 5.1 - Niimero de regras geradas para o primeiro ano

Disciplina | Regras geradas | Regras apds filtro
EIC1100 56 10
EIC1102 56 10
EIC1103 56 11
EiC1104 56 9
EIC1105 56 7
EIC1106 56 16
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Nas regras de associagio vamos ter em conta, para cada disciplina, os

seguintes pontos (entre paréntesis est4 a forma como serdo referenciados); regras

com maior confianga (C), regras com maior suporte (8), regras correspondentes a um

caminho na arvore de decisiio correspondente (A), regras correspondentes a uma

regra de decisdio correspondente (R) e regras com apenas uma disciplina na premissa

de maior confianga (1).

Vejamos os resultados de cada disciplina, assinalando as regras mais

relevantes desta forma.

Para a disciplina EIC1200 foram consideradas as dez regras de associagéo,

que estio na figura 5.1 (entre paréntesis estio o suporte e a confianga,

respectivamente).

(© EIC1200 <= EIC1101 & EIC1102 & EIC1103 & EIC1100 (71,2%; 98,0%)

(C)  EIC1200 <= EIC1102 & EIC1103 & EIC1100 (71,2%; 98,0%)
(S)  EICI200 <= EIC1106 (93,5%; 83,5%)
EIC1200 <= EIC1103 & EIC1100 (73,7%; 97,6%)
EIC1200 <= EIC1104 (86,3%; 85,8%)
EIC1200 <= EIC1102 & EIC1100 (74,5%; 97,1%)
EIC1200 <= EICI101 (84,5%; 91,5%)
EIC1200 <= EIC1101 & EIC1100 (78,4%; 96,8%)
EIC1200 <= EIC1106 & EIC1101 (83,1%; 91,8%)
(AR1) EIC1200 <= EIC1100 (79,5%; 96,4%)

Figura 5.1 - Regras de associagio para a disciplina EIC1200




Capitulo 5 — Andlise das regras de associagGo 108

As duas primeiras regras sfio as que tém maior confianga ao passo que 2
terceira ¢ a que tem maior suporte. Em relagiio as regras com maior confianga, que
também tém o mesmo suporte, verifica-se que a primeira tem mais uma disciplina na
premissa: a EIC1101. Isto significa que sempre que um aluno obtém aprovacdo as
outras disciplinas (EIC1100, EIC1102 e EIC1103), também obtém aprovagdo a
disciplina EIC1101.

Se olharmos para a sétima regra, verificamos que esta disciplina também
aparece sozinha na premissa, com um suporte maior ¢ uma confianga menor. Logo,
poderemos considerar que, entre as duas regras, 4 que inclui esta disciplina transmite
mais informagdo que & outra.

Outra caracteristica que foi tida em conta foi verificar se as regras de
associagiio, de alguma forma, coincidem com o que foi encontrado nas arvores e
regras de decisio. Verifica-se que a tltima regra, corresponde a um caminho, isto €,
uma sequéncia da raiz até uma folha, da arvore de decisdio da disciplina EIC1200 e
também a uma das regras de decisfo. Para além disso, de entre as regras de
associagio que s6 tém uma disciplina na premissa, é a que detém melhor confianca
(96,4%).

Uma chamada de atengiio para o facto de sé existir, no méximo, um caminho
na arvore de decisio em que todos os ramos correspondem & classe 1 (0 mesmo
acontece para a classe 0). Assim, uma regra de associagdo s6 pode corresponder a um
caminho na arvore de decisfio, no maximo. Em relagdo as regras de decisfo, uma vez
que sdo simplificadas, pode haver mais do que uma regra.

Tendo em conta a relagio entre as disciplinas da mesma é&rea cientifica, as
disciplinas EIC1100 ¢ EIC1101, tal como EIC1200 da é4rea cientifica de Matematica,
aparecem em duas regras isoladamente, e numa outra em conjunto, para além de
ambas fazerem parte da regra com maior confianga.

Para a disciplina EIC1202 consideraram-se também dez regras, que se
encontram na figura 5.2.

As duas primeiras regras sio as que tém maior confianca e suporte,
respectivamente. Note-se que as trés regras que aparecem na premissa da regra com

maior confianga também aparecem isoladas noutras regras.
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(©  EIC1202 <= EIC1104 & EIC1101 & EIC1162 (75,9%; 99,1%)
(8)  EICI202 <= EIC1106 (93,5%; 90,8%)
EIC1202 <= EIC1101 & EIC1102 (78,1%, 98,6%)
EIC1202 <= EIC1104 (86,3%, 94,2%)
EIC1202 <= EIC1106 & EIC1104 & EIC1102 (78,4%; 98,2%)
EIC1202 <= EiC1101 (84,5%; 94,9%)
EIC1202 <= EIC1104 & EIC1102 (79,5%; 97,7%)
EIC1202 <= EIC1106 & EIC1104 (84,2%; 95,7%)
EIC1202 <= EIC1106 & EIC1102 (82,0%; 97,4%)
(AR1) EICI202 <= EIC1102 (83,5%; 97,0%)

Figura 5.2 - Regras de associacio para a diséiplina EICI202

Tal como tinha acontecido na disciplina EIC1200, também aqui temos uma
regra, a Gltima, que corresponde a um caminho da arvore de decisio e a uma regra de
decisfio, sendo também, de entre as regras com apenas uma disciplina na premissa,
aquela que tem maior confianga. A disciplina EIC1102, que aparece na premissa, €
da mesma 4rea cientifica da EIC1202, Linguagens de Programag@o.

De referir que em nenhum lado aparece a regra de associacio:

EIC1202 <=EIC1101 & EIC1104

correspondente a uma regra de decisio. Em compensagio estas duas
disciplinas aparecem isoladamente nas premissas das quarta e sexta regras, e
aparecem acompanhados da EIC1102, que corresponde a outra das regras de decisdo.

Em relagdo a disciplina EIC1203, temos onze regras a considerar, que se
encontram na tabela 5.3.

De referir que a disciplina EIC1103 ¢ da area cientifica de Modelagdo Fisica,
a mesma da EIC1203. Esta disciplina aparece na regra de maior confianga bem como
na regra com apenas uma disciplina na premissa com maior confianga.

Passando a disciplina EIC1204, vamos considerar nove regras, constantes da

figura 5.4. -
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(8] EIC1203 <= EIC1101 & EIC1103 & EKC1100 (73,4%; 97,1%)
S) EICI203 <= EIC1106 (93,5%; 81,9%)
EIC1203 <= EIC1103 & EIC1100 (73,7%; 96,6%)
R) EIC1203 <= EIC1104 (86,3%; 87,1%)
EIC1203 <= EIC1104 & EIC1101 & EIC1103 (75,5%; 94,8%)
EIC1203 <= EIC1101 {84,5%; 88,1%)
(A) EIC1203 <= EIC1101 & EIC1103 (77,7%; 94,4%)
EIC1203 <= EIC1106 & EIC1104 (84,2%; 88,5%)
EIC1203 <= EIC1104 & EIC1103 (79,1%; 92,7%)
EIC1203 <= EIC1106 & EIC110] (83,1%; 89,2%)
(R1) EIC1203 <= EIC1103 (82,4%; 92,1%)
Figura 5.3 - Regras de associagdo para a disciplina EIC1203
©) EIC1204 <= EIC1104 & EIC1101 & EIC1102 (75,9%; 96,2%)
(S) EIC1204 <= EIC1106 (93,5%; 88,5%)
EIC1204 <= EIC1106 & EIC1104 & EIC1102 (78,4%; 95,4%)
EIC1204 <= EIC1101 & EIC1100 (78,4%; 95,4%)
EIC1204 <= EIC1104 (86,3%; 91,7%)
(AR) EIC1204 <= EIC1104 & EIC1102 (79,5%; 95,0%)
(43) EICI204 <= EIC1101 (84,5%; 93,2%)

EIC1204 <= EIC1104 & EIC1101 (80,2%; 94,6%)
EIC1204 <= EIC1106 & EIC1101 (83,1%; 93,9%)

Figura 5.4 - Regras de associagdo para a disciplina EIC1204

A sexta regra corresponde a um caminho na &rvore de decisdio e a uma regra

de decisdo. Também aqui ndo aparece a regra de associagio:

EIC1204 <=EIC1100

correspondente a uma regra de decisdo. A Tnica vez que esta disciplina

aparece na premissa de uma regra de associagio € na quarta regra, acompanhada da

disciplina EIC1101. Esta {iltima, apesar de nfio aparecer nas arvores e regras de

decisdio, ¢ a disciplina relativa a regra de associagio com apenas uma disciplina na

premissa que tem maior confianga.

Na disciplina EIC1205 temos a considerar sete regras, que se encontram na

figura 5.5.
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© EIC1205 <= EIC1104 & EIC1101 & EIC1102 (75,9%; 98,6%)
(S) EIC1205 <= EIC1106 (93,5%; 93,8%)
(R1)  EICI1205 <= EIC1100 (79,5%; 98,2%)

EIC1205 <= EIC1104 (86,3%; 95,0%)

EI.C1205 <= FIC1104 & EIC1101 (80,2%; 97,8%)

EIC1205 <= EIC1101 (84,5%; 97,0%)

EIC1205 <= EIC1106 & EIC1101 (83,1%; 97,4%)

Figura 5.5 - Regras de associagiio para a disciplina EIC1205

A terceira regra corresponde a uma regra de deciso, sendo também, de entre
as regras de associagio com apenas uma disciplina na premissa, aquela que tem
maior confianga, estando bastante préximo da que tem maior confianga.

Neste caso niio aparece a regra de associagio:

EIC1205 <=EIC1102

que corresponde a um caminho numa arvore de decisio € a uma regra de
decisdo. A disciplina EIC1102 s6 aparece uma vez, na primeira regra de associagéo e
acompanhado de outras duas.

Relativamente a disciplina EIC1104, da mesma 4rea cientifica que a
EIC1205, Sistemas Electrénicos Digitais, note-se que aparece na regra com maior
confianca, aparecendo ainda numa outra isoladamente com um confianga muito alta
{95,0%).

Finalmente, na figura 5.6, vamos considerar a disciplina EIC1206, com
dezasseis regras de associag@o.

A disciplina EIC1100, apesar de estar na premissa da regra com maior
confianca de entre as que tém apenas uma disciplina na premissa, nio entra nem na
arvore nem em nenhuma das regras de decisio geradas pelo C5.0 para a disciplina
EIC1206.

Também aqui falta ndio aparece uma regra de associagéo:

EIC1206 <=EIC1102 & EIC1103

correspondente a uma regra de decisdo. Este facto ainda € mais curioso
quando notamos que a disciplina EIC1102 ndo aparece em mnenhuma regra de

associagfo para esta disciplina.
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(©  EIC1206 <= EIC1104 & EIC1101 & EIC1103 & EIC1100 (71,6%; 96,5%)
(©)  EICI206 <= EIC1104 & EIC1103 & EIC1100 (71,6%; 96,5%)
(S)  EIC1206 <= EIC1106 (93,5%; 87,7%)
EIC1206 <= EIC1106 & EIC1104 & EIC1101 & EIC1100 (74,1%; 96,1%)
EIC1206 <= EIC1106 & EIC1104 & EIC1100 (74,1%; 96,1%)
EIC1206 <= EIC1104 (86,3%; 91,3%)
EIC1206 <= EIC1104 & EIC1100 (74,8%; 95,7%)
EIC1206 <= EIC1104 & EIC1101 & EIC1100 (74,8%:; 95,7%)
(AR)  EICI1206 <= EIC1101 (84,5%; 92,3%)
EIC1206 <= EIC1104 & EIC1101 & EIC1103 (75,5%; 95,2%)
EIC1206 <= EIC1106 & EIC1104 (84,2%; 92,7%)
EIC1206 <= EIC1106 & EIC1101 & EIC1100 (77,7%; 94,9%)
EIC1206 <= EIC1106 & EIC1101 (83,1%; 93,1%)
EIC1206 <= EIC1106 & EIC1104 & EIC1101 (79,1%; 94.5%)
EIC1206 <= EIC1104 & EIC1101 (80,2%; 93,7%)
()  EIC1206 <= EIC1100 (79,5%; 94,1%)

Figura 5.6 - Regras de associagdo para a disciplina EIC1206

Outra curiosidade prende-se com o facto de aparecem alguns pares de regras
com o mesmo suporte e confianga, € cuja diferenca assenta no facto de a disciplina
EIC1101 estar ou nfio presenie na premissa. Isto acontece nas duas primeiras regras,
nas quarta e quinta, ¢ nas sétima e oitava. Como ja vimos, esta disciplina aparece
isolada na premissa da nona regra, com 92,3% de confianga. Assim, podemos
considerar que, das regras referidas, as que contém a disciplina EIC1101, ddo mais
informagéo.

Considerando a area cientifica da disciplina EIC1206, Modelagdio Fisica,
vamos considerar a disciplina EIC1103, da mesma area. Esta aparece apenas nas
duas regras de maior confianga, ndo aparecendo em nenhuma isoladamente.

Para resumir os resultados temos, na tabela 5.2, uma matriz com as
disciplinas do primeiro semestre nas colunas, as do segundo nas linhas, e os valores
representam as relagBes entre as disciplinas em relagdo as regras com maior
confianga (C) e suporte (S), e a regras com apenas uma disciplina na premissa com
maior confianga {1). Ndo se referem as relagSes com arvores e regras de decisio,

uma vez que estas relagdes ja foram analisadas no capitulo anterior.
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Tabela 5.2 - Relagio entre as disciplinas do primeiro ano

SEEBBEERE

3] hd| m 84 = [
EI1C1200 | C1 C C C - S
EiC1202 - C C1 - C S
EIC1203 C C - Cl - S
EIC1204 - Cl C - C S
EI1C1205 1 C C - C S
EIC1206 | C1 C - C C S

Note-se que, para todas as disciplinas do primeiro ano, a regra com maior
suporte ¢ uma regra em que na premissa aparece apenas a disciplina EIC1106
(Técnicas de Comunicagio ¢ Inglés Funcional). A raziio para esta coincidéncia
prende-se com o facto de esta disciplina ser a que tem maior percentagem de
aprovagdes ao longo dos anos. Isto mostra, até certo ponto, que a confianga € mais
importante para a determinagdo da importincia de uma regra de assoctagdo.

Outra referéncia para a disciplina EIC1101 (Algebra) que aparece em todas as
regras de associagio com maior confianga. No entanto, nas regras com apenas uma
disciplina na premissa, é a disciplina EIC1100 (Analise Matematica 1) que aparece
mais vezes, num total de trés. Pode-se supor que as disciplinas da érea cientifica de
Matematica tenham uma grande influéncia nas disciplinas do segundo semestre do

primeiro ano.

5.2. Segundo ano

No segundo ano consideraram-se as duas situagbes que haviam sido
consideradas para a classificagio. No primeiro caso vamos usar as disciplinas do
primeiro semestre do segundo ano como disciplinas de entrada, ¢ as do segundo
semestre do segundo ano como saida. No segundo caso vamos usar as disciplinas do
primeiro ano como disciplinas de entrada, ¢ as do segundo ano como saida. As

disciplinas do segundo semestre serfio comparadas em termos de suporte e confianga.
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Comegando pela primeira forma, temos novamente cinquenta e seis regras de
associagio para todas as disciplinas, antes da aplicagio do filtro. Na tabela 5.3 temos

o niimero de regras de associagdo, por disciplina, antes e apos a aplicagio do filtro.

Tabela 5.3 - Niimero de regras geradas para o segundo ano

Disciplina | Regras geradas | Regras ap0s filtro
EIC2200 56 15
EIC2201 56 10
EIC2202 56 - 15
EiC2203 56 7
EIC2204 56 17
EIC2205 56 ' 5

Comegando pela disciplina EIC2200, apds a aplicagéo do filtro, consideramos

quinze regras, que se podem ver na figura 5.7.

(C)  EIC2200 <= EIC2101 & EIC2102 & EIC2100 (61,7%; 99,2%)
(C)  EIC2200 <= EIC2105 & EIC2101 & EIC2102 & EIC2100 (61,7%; 99,2%)
(SAR) EIC2200 <= EIC2105 (83,6%; 90,5%)
EIC2200 <= EIC2105 & EIC2102 & EIC2100 (63,6%; 98,5%)
EIC2200 <= EIC2105 & EIC2104 (78,5%; 92,3%)
EIC2200 <= EIC2102 & EIC2100 (64,0%; 97,8%)
(R)  EIC2200 <= EIC2103 (75,2%; 92,5%)
EIC2200 <= EIC2105 & EIC2104 & EIC2101 & EIC2102 (65.4%; 97,1%)
EIC2200 <= EIC2104 & EIC2101 & EIC2102 (65,4%; 97,1%)
()  EIC2200 <= EIC2102 (74,3%; 93,7%)
EIC2200 <= EIC2101 & EIC2102 (66,8%; 96,5%)
EIC2200 <= EIC2105 & EIC2101 & EIC2102 (66,8%; 96,5%)
EIC2200 <= EIC2105 & EIC2102 (71,0%, 94,7%)
EIC2200 <= EIC2103 & EIC2102 (68,2%; 95,9%)
EIC2200 <= EIC2105 & EIC2104 & EIC2102 (69,6%; 95,3%)

Figura 5.7 - Regras de associagio para a disciplina EIC2200

As duas primeiras regras sio as com maior confianga, ao passo que a terceira

¢ a que tem maior suporte. Para além das duas primeiras com o mesmo suporte e
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confianga, também as oitava e nona, ¢ as décima primeira e décima segunda, t€m a
mesma caracteristica. A diferenca entre cada par € a presenga nas premissas de mais
uma disciplina: a BIC2105. '

Esta disciplina aparece na premissa da regra com maior suporte e tem uma
confianca bastante alta (90,5%). Para além disso, esta regra de associagdo
corresponde a um caminho na arvore de decisdo e a uma das regras de decisdo.
Assim, pode-se concluir que as regras mencionadas que incluem esta disciplina serdo
mais importantes que as outras.

Existe ainda outra regra de associagio correspondente a uma regra de
decisdo: a sétima. Apesar disto, a regra de associagdo de entre as com apenas uma
disciplina na premissa com maior confianga € a décima, que nio corresponde a
nenhum dos modelos do C5.0.

Vamos agora considerar a disciplina EIC2201, onde teremos um total de dez

regras de associa¢do, conforme se pode ver na figura 5.8.

(C)  EIC2201 <= EIC2101 & EIC2102 & EIC2100 (61,7%; 99,2%)
(C)  EIC2201 <= EIC2105 & FIC2101 & EIC2102 & EIC2100 (61,7%; 99,2%)
(S)  EIC2201 <= EIC2105 (83,6%; 93,3%)
EIC2201 <= EIC2105 & EIC2101 & EIC2100 (65,9%; 98,6%)
EIC2201 <= EIC2101 & EIC2100 (65,9%; 98,6%)
(®)  EIC2201 <= EIC2104 (81,3%; 93,7%)
EIC2201 <= BIC2105 & EIC2100 (68,7%; 98,0%)
EIC2201 <= EIC2105 & EIC2104 (78,5%; 94,6%)
(AR1) EIC2201 <= EIC2101 (74,3%; 96,9%)
EIC2201 <= EIC2103 (75,2%; 95,7%)

Figura 5.8 - Regras de associacio para a disciplina EIC2201

As duas primeiras regras sdo as que tdm maior confianca, enquanto a terceira
é a que tem maior suporte. Tanto as duas primeiras como as quarta e quinta t€m em
comum o facto de terem o mesmo suporte e a mesma confianca, e de a diferenca
entre as duas ser a presenca, ou nio, da disciplina EIC2105, como ja acontecera na
disciplina EIC2200.

Tal como acontecera nesta Ultima disciplina, também aqui existe uma regra
de associagio em que a disciplina EIC2105 aparece isoladamente na premissa, sendo

esta a regra com maior suporte. Apesar de nfio aparecer associada a nenhum modelo




Capitulo 5 — Andlise das regras de associacdo 116

do C5.0, pode-se considerar que as regras de associagio contendo aquela disciplina

sf0 mais importantes que as outras.
Vamos passar & disciplina EIC2202, onde vamos considerar quinze casos,

como se pode ver na figura 5.9.

(C)  EIC2202 <= EIC2101 & EIC2102 & EIC2100 (61,7%; 98,5%)
(C)  EIC2202 <= EIC2105 & EIC2101 & EIC2102 & EIC2100 (61,7%; 98,5%)
(S)  EIC2202 <= EIC2105 (83,6%; 82,1%)
EIC2202 <= EIC2105 & EIC2102 & EIC2100 (63,6%; 97,8%)
EIC2202 <= EIC2104 (81,3%; 84,5%)
EIC2202 <= EIC2102 & EIC2100 (64,0%; 97,1%)
EI(2202 <= EIC2105 & EIC2104 (78,5%; 86.3%)
EIC2202 <= EIC2105 & EIC2104 & EIC2101 & EIC2102 (65,4%; 96,4%)
EIC2202 <= EIC2104 & EIC2101 & EIC2102 (65,4%; 96,4%)
EIC2202 <= EIC2103 (75,2%; 88,2%)
EIC2202 <= EIC2101 & EIC2102 (66,8%; 95,8%)
EIC2202 <= EIC2105 & EIC2101 & EIC2102 (66,8%; 95,8%)
(AR1) EIC2202 <= EIC2102 (74,3%; 93,1%)
EIC2202 <= EIC2104 & EIC2102 (70,6%; 95,4%)
EIC2202 <= EIC2105 & EIC2102 (71,0%; 94,7%)

Figura 5.9 - Regras de associacdo para a discipling EIC2202

As duas primeiras regras s30 as que tém maior confianga e a terceira € a que
tem maior suporte. Mais uma vez temos pares de regras com O mesmo suporte e
confianga, € cuja diferenca reside na presenga ou nfo da disciplina EIC2105 na
premissa da regra. Isto acontece nas duas primeiras, nas oitava e nona, ¢ nas décima
primeira e décima segunda.

Tal como j4 acontecera nas duas disciplinas anteriores, esta disciplina aparece
na premissa da regra com maior suporte, o que indica que as regras que contém esta
disciplina serdio as mais importantes.

Relativamente aos modelos gerados pelo C5.0, a décima terceira regra
corresponde a um caminho na arvore de decisdo e a uma regra de decisdo, para além
de ser a regra, de entre as que s0 tém uma disciplina na premissa, com maior
confianga. De referir ainda que a disciplina que aparece na premissa, a EIC2102, é da
mesma area cientifica da EIC2202, Algoritmos e Estruturas de Dados. Estas

disciplinas sdo complementares (Algoritmos e Estruturas de Dados I e II).
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Passando para a disciplina EIC2203, consideramos sete regras, que s¢

encontram na figura 5.10.

©)  EIC2203 <= EIC2105 & EIC2102 & EIC2100 (63,6%; 100,0%)
(S)  EIC2203 <=EIC2105 (83,6%; 92,2%)

EIC2203 <= EIC2105 & EIC2100 (68,7%; 99,3%)

EIC2203 <= EIC2104 (81,3%; 92,5%)

EIC2203 <= EIC2105 & EIC2103 (73,4%; 98,7%)

EIC2203 <= EIC2105 & EIC2104 (78,5%; 94,0%)
(AR1) EIC2203 <= EIC2103 (75,2%; 98,1%)

Figura 5.10 - Regras de associagio para a disciplina EIC2203

Note-se que pela primeira vez se tem uma regra com confianga de 100%. Néo

aparece a regra de associagdo:
EIC2203 <=EIC2100

correspondente a uma regra de decisdo. Este facto é compensado com a
presenca da disciplina EIC2100 na regra com maior confianga.

Vamos agora considerar a disciplina EIC2204, onde sdo consideradas
dezassete regras de associagio, que se encontram na figura 5.11.

Neste caso temos quatro pares de regras com 0s mesmos suporte e confianga,
e cuja diferenga € a presenga ou ndo da disciplina EIC2105 na premissa. Sdo elas as
terceira e quarta, sexta e sétima, nona e décima, e décima segunda e décima terceira.

Uma vez mais a disciplina EIC2105 aparece isoladamente na premissa da
regra com maior suporte, considerando-se assim que as regras consideradas que
contém esta disciplina serio as mais importantes. N3o aparece em nenhum lado a
regra de associagdo:

E1C2204 <= EIC2105 & EIC2102

que corresponde a um caminho na arvore de decisfio e a uma regra de
decisdo. Além disso, a regra de associacio, de entre as que sO t€m uma disciplina na
premissa, com maior confianca ¢ a décima quarta, € a disciplina que aparece na
premissa, a EIC2101, ndo aparece nem na arvore de decisio nem em nenhuma das

regras de decisdo, aparecendo na regra de associagio com maior confianga.
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(©  EIC2204 <= EIC2104 & EIC2101 & EIC2102 & EIC2100 (60,7%; 96,9%)
(S)  EIC2204 <= BIC2105 (83,6%; 82,7%)

EIC2204 <= EIC2105 & EIC2104 & EIC2101 & EIC2100 (64,5%; 96,4%)

EIC2204 <= EIC2104 & EIC2101 & EIC2100 (64,5%; 96,4%).

EIC2204 <= EIC2104 (81,3%; 83,9%)

EIC2204 <= EIC2101 & EIC2100 (65,9%; 95,7%)

EIC2204 <= FIC2105 & EIC2101 & EIC2100 (65,9%; 95,7%)

EIC2204 <= EIC2105 & EIC2104 (78,5%; 86,3%)

EIC2204 <= EIC2105 & EIC2101 & EIC2102 (66,8%; 95,1%)

EIC2204 <= EIC2101 & EIC2102 (66,8%; 95,1%)

EIC2204 <= EIC2103 (75,2%; 88,8%)

EIC2204 <= EIC2104 & EIC2103 & EIC2101 (67,8%; 94,5%)

EIC2204 <= EIC2105 & EIC2104 & EIC2103 & EIC2101 (67,8%; 94,5%)
()  EIC2204 <= EIC2101 (74,3%: 91,2%)

EIC2204 <= EIC2105 & EIC2104 & EIC2101 (70,6%; 94,0%)

EIC2204 <= EIC2105 & EIC2101 (72,9%; 92,9%)

EIC2204 <= EIC2104 & EIC2101 (71,0%; 93,4%)

Figura 5.11 - Regras de associagio para a discipling EIC2204

Para terminar, vamos considerar a disciplina EIC2205, com cinco regras de

associagio, que constam da figura 5.12.

(C)  EIC2205 <= EIC2104 & EIC2103 (72,0%; 99.4%)
(S)  EIC2205 <= EIC2105 (83,6%; 94,4%)
(AR1} EIC2205 <= EIC2103 (75,2%; 98,8%)
(R)  EIC2205 <= EIC2104 (81,3%; 96,6%)
EIC2205 <= EIC2105 & EIC2104 (78,5%; 97,6%)

Figura 5.12 - Regras de associacdo para a disciplina FIC2205

As duas prnmetras regras sio as que tém maior confianca e suporte,
respectivamente. De entre as regra com apenas uma disciplina na premissa, a que tem
maior confianga € a terceira, que corresponde a um caminho na arvore de decis@io e a
uma regra de deciséo.

A quarta regra de associagio também corresponde 2 uma regra de decisdo e,
para além disso, a disciplina na premissa, a EIC2104, também corresponde a uma

disciplina da mesma area cientifica de Arquitectura de Computadores.
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Na tabela 5.4 podemos ver as relages existentes entre as disciplinas dos dois

semestres do segundo ano.

Tabela 5.4 - Relagio entre as disciplinas do segundo ano

o] — (o] (] < Va}
o < < o < o
ala |xa |8 |8 |«
g (g |2 |2 |8
81 3 =4 = i 53]
EIC2200 C C Cl1 - - CS
EIC2201 C Cl1 C - - CS
EIC2262 C C Cl - - CS
EIC2203 C - C 1 - | CS8
EIC2204 | € | C1 C - C S
EIC2205 - - - Cil C S

De notar que, para todas as regras de associagdo, aparece sempre uma regra
com a disciplina EIC2105 sempre com o mesmo suporte (83,6%), sendo este sempre
o maior suporte. As razfes poderiam ser as mesmas do (ue acontecen com a
disciplina EIC1106, no primeiro ano, isto é tratar-se uma disciplina com uma grande
percentagem de aproveitamento.

No entanto, contrariamente ao que acontecia com a disciplina EIC1106, esta
disciplina também aparece nas regras com maior conflanga de quatro disciplinas.
Assim, apesar de ser uma disciplina com um grande indice de aproveitamento, esta
disciplina acaba por ter uma grande influéncia nas disciplinas do segundo semestre.

Relativamente as disciplinas que aparecem mais vezes nas regras com maior
confianga sdo as EIC2100 e EIC2102, cinco vezes, séguidas da EIC2101 ¢ da ja
referida EIC2105, ambas com quatro vezes. Relativamente as regras com apenas uma
disciplina na premissa, existem trés disciplinas que cobrem todos os casos, duas
vezes cada: EIC2101, EIC2102 e EIC2103.

Olhando para os dados todos, nota-se que ndo existe nenhuma disciplina que
assuma um papel preponderante para as disciplinas do segundo semestre. A razdo
para isto acontecer pode dever-se ao facto de as doze disciplinas que compdem 0s
segundo ano pertencerem a oito areas cientificas diferentes, o que indica que ndo

existam grandes rela¢Bes entre as disciplinas, de um modo geral.
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Vamos agora estudar as associagdo entre as disciplinas do primeiro ano € as
do segundo ano completo. Neste caso vamos ter um numero muito elevado de regras
de associacio. Na tabela 5.5 podemos ver o mimero de regras de associacdo geradas

para cada disciplina e o niimero obtido ap6s aplicaggo do filtro.

Tabela 5.5 - Niimero de regras de associagio para o segundo ano

Disciplina | Regras geradas | Regras ap6s filtro
EIC2100 759 41
EiC2101 792 T 57
EIC2102 789 15
EIC2103 791 31
EIC2104 793 37
EIC2105 793 19
EIC2200 793 40
EIC2201 793 56
EIC2202 765 126
EIC2203 ' 793 i8
EIC2204 778 77
EIC2205 793 30

Assim, vamos apenas apresentar as regras de associagdo mais relevantes, que
sio aquelas que temos destacado no estudo relativo ao segundo semestre: as regras
com maiores suporte (referenciado com S) e confianga (C), as que correspondem a
caminhos da arvore de decisdio (A) ou a regras de decisdo (R), e as que, de entre as
regras com apenas uma disciplina na premissa da regra, tenham maior confianga (1).

Nas tabelas 5.6 e 5.7, temos as regras de associagio mais relevantes, por
disciplina, aparecendo sublinhadas as disciplinas da mesma érea cientifica.

Constata-se que as disciplinas do segundo ano com disciplinas da mesma area
cientifica no primeiro ano, tém sempre pelo menos uma destas nas regras com maior
confianca.

Tal como ja fizemos nos casos anteriores, podemos ver na tabela 5.8, de

forma resumida, a relagfio entre as disciplinas do primeiro e segundo ano.
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Tabela 5.6 - Regras de associagdo para as disciplinas do segundo ano
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(0] EIC2100 <= EIC1102 & EIC1206 & EIC1204 & EIC1203 (73,4%; 91,1%)
&) EIC2100 <= EIC1104 & EIC1101 (85,0%; 80,2%)
(0 EIC2100 <= EIC1203 (82,7%; 83,1%)

(C)  EIC2101 <= EIC1102 & FIC1206 & EIC1204 & EIC1200 (73,8%; 94,9%)
(C)  EIC2101 <= EIC1104 & EIC1206 & EIC1204 & EIC1200 (73,8%; 94,9%)
(S1)  EIC2101 <= EIC1205 (92,5%; 80,3%)

(C)  EIC2102 <= EIC1102 & EIC1204 & EIC1203 & EIC1100 (72,9%; 93,6%)
(C)  EIC2102 <= EIC1102 & EIC1204 & EIC1203 & EIC1200 (72,9%; 93,6%)
(S)  EIC2102 <= EIC1106 & EIC1104 (90,2%: 81,3%)

(AR)  EIC2102 <= EIC1102 & EICI204 & EIC1203 (75,2%; 91,9%)

(1)  EIC2102 <= EIC1202 (89,3%: 82,2%)

(C)  EIC2103 <= EIC1102 & EIC1206 & EIC1204 & EIC1203 (73,4%; 96.3%)
(S)  EIC2103 <= EIC1104 (92,1%; 81,2%)

(AR) EIC2103 <= EIC1104 & EIC1102 & EIC1203 (78,0%; 94,0%)

(1)  BIC2103 <= EIC1203 (82,7%; 89,8%)

(C)  EIC2104 <= EIC1102 & EIC1704 & EIC1203 (75.2%; 96.3%)
(C)  EIC2104 <= EIC1104 & EIC1102 & EIC1204 & EIC1203 (75,2%; 96,3%)
(C)  EIC2104 <=EIC1106 & EIC1102 & EIC1204 & EIC1203 (75,2%; 96,3%)
(8)  EIC2104 <= BIC1106 (96,3%; 83,5%)
(1)  EIC2104 <= EIC1104 (92,1%; 86,8%)

(C)  EIC2105 <= EIC1104 & EIC1204 & EIC1203 (76,2%; 98,2%)

(C)  EIC2105 <= EIC1106 & EIC1104 & EIC1204 & EIC1203 (76,2%:; 98.2%)
(S)  EIC2105 <= EIC1106 (96,3%: 86,4%)

(AR)  EIC2105 <= EIC1104 & EIC1103 (86,9%; 93,5%)

(1)  EIC2105 <= EIC1104 (92,1%; 89,8%)

(C)  EIC2200 <= EIC1102 & BIC1103 & EIC1204 & EIC1203 (74,8%. 95,0%)
(C)  EIC2200 <= EIC1102 & EIC1202 & EIC1204 & EIC1203 (74,8%; 95,0%)
(©)  EIC2200 <= EIC1104 & EIC1202 & EIC1204 & EIC1203 (74,8%; 95,0%)
(C)  EIC2200 <= EIC1205 & EIC1102 & EIC1204 & EIC1203 (74,8%: 95,0%)
(S)  EIC2200 <= EIC1106 (96,3%; 82,0%)

(®)  EIC2200 <= EIC1103 & EIC1202 (84,1%: 90,0%)

(1)  EIC2200 <= EIC1202 (89,3%; 86,9%)

(C)  EIC2201 <= EIC1102 & EIC1101 & EIC1204 & EIC1200 (75,2%; 98,1%)
(C)  EIC2201 <= EIC1102 & EIC1204 & EIC1100 & EIC1200 (75,2%; 98.1%)
()  EIC2201 <= EIC1106 (96,3%; 84,0%)
(1)  EIC2201 <= BIC1102 (89,7%; 88,5%)
(1)  EIC2201 <= EIC1103 (89,7%; 88,5%)
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Tabela 5.7 - Regras de associagio para as disciplinas do segundo ano
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() EIC2202 <= EIC1102 & EIC1206 & EIC1204 & EIC1203 (73,4%,; 90,4%)
S EiC2202 <= EIC1106 & EIC1104 & EIC1102 (86,4%; 80,0%)
(A) EIC2202 <= EIC1104 & EIC1204 & EIC1203 {76,2%; 87,7%)
(D EIC2202 <= EIC1204 (85,5%; 80,9%)
© EIC2203 <= EIC1104 & EIC1206 & EIC1204 & EIC1203 (74,3%; 98,7%)
(S) EIC2203 <= EIC1106 (96,3%; 82,5%)
(AR) EIC2203 <= EIC1104 & EIC1206 & EIC1203 (77.6%; 98,2%)
48] EIC2203 <= EIC1203 (82,7%; 93,8%)
©) EIC2204 <= EIC1101 & EIC1206 & EIC1204 & EIC1203 (73,4%; 91,7%)
()] EIC2204 <= EIC1202 & EIC1204 & EIC1203 & EIC1100 (73.4%; 91,7%)
(8] EIC2204 <= EIC1202 & EIC1204 & EIC1203 & EIC1200 (73,4%; 91,7%)
(9] EIC2204 <= EIC1202 & EIC1206 & EIC1204 & EIC1203 (73,4%; 91 ,7%)
), EIC2204 <= EIC1205 & EIC1202 (86,9%; 80,6%)
¢)] EIC2204 <= EIC1100 (81,8%; 85,1%)
(9] EIC2205 <= EIC1102 & EIC1204 & EIC1203 (75,2%,; 98.1%)
(8] EIC2205 <= EIC1104 & EIC1102 & EIC1204 & EIC1203 (75,2%; 98,1%)
(O] EIC2205 <= EIC1106 & EIC1102 & EIC1204 & EIC1203 (75,2%,; 98,1%)
S EIC2205 <= EIC1106 (96,3%:; 86,4%)
®) EIC2205 <= EIC1104 & EIC1203 (80,8%; 96,5%)
(1)  EIC2205 <= EIC1104 (92,1%; 88.3%)
Tabela 5.8 - Relaciio entre as disciplinas dos primeiro e segundo anos
g |2 |18 |8 |& |&€ |8 |8 |8 |& |& |8
- = |2 == = |8 /82 /3|2 |8 12
S |2 lg g g |2lg g2 1lg|g |8
m a0 m 83| 83 84 24 44| 54 R4 53 53
EIC2100 - S C - S - - - CSt1| C - C
EIC2101 - - C - C - C - - cC | S1| C
EIC2102 | € | - | C | - | S |SsS|[c|i]c|c]|-]-
EIC2103 - - C - S - - - Cl1 C - C
EIC2104 - - C - Cl1|CS - - C C - -
EIC2105 - - - - Cl1|CS - - C C - -
EIC2200 | - | - |c | Cc ] Cc ]| S| -JcijJc i c|c]-
EIC2201 C C | Cl1 1 - S C - - C - -
Eic2202 | - | - |CS| - | SIS | -] -J]clci| -1¢
EIC2203 - - - - C S - - Ct| C - C
FIC2204 |[C1| C | -] - | - -]clesfclc s c
EIC2205 - - C - Ci|CS | - - C C - -
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Como se pode ver, a disciplina EIC1204 aparece em todas as regras de maior
confianca. A disciplina que aparece mais vezes na regra com maior suporte &
EIC1106, num total de sete. Relativamente as regras com apenas uma disciplina na
premissa, as disciplinas EIC1104 e EIC1203 sfio as que aparecem mais vezes, trés
cada. Para além disso, a disciplina EIC1104 aparece ainda seis vezes nas regras com
maior confianga € quatro nas com maior suporte, ac passo que a EIC1203 aparece
dez vezes nas regras com maior confianga e uma vez nas com maior suporte.

Todas estas disciplinas sfo de grupos disciplinares diferentes, o que se
explica pela heterogeneidade das areas cientificas do segundo ano.

Vamos agora fazer uma comparagfo das disciplinas do segundo semestre,
considerando as regras com maior suporte ¢ confianga. Esta comparagio encontra-se

na tabela 5.9.

Tabela 5.9 - Comparacio entre as regras de associagio

Disciplina Primeiro e segundo semestre Ano completo

Metlhor confianga ;| Melhor suporte | Melhor confianga | Melhor suporte
EIC2200 | (61,7%; 99,2%) | (83,6%; 90,5%) | (74,8%; 95,0%) | (96,3%; 82,0%)
EIC2201 | (61,7%; 99,2%) | (83,6%:; 93,3%) | (75,2%: 98,1%) | (96.3%; 84,0%)
BIC2202 | (61,7%; 98,5%) | (83,6%; 82,1%) | (73,4%; 90,4%) | (86,4%; 80,0%)
EIC2203 | (63,6%; 100,0%) | (83,6%; 92,2%) | (74,3%:; 98,7%) | (96,3%; 82,5%)
EIC2204 | (60,7%; 96,9%) | (83,6%; 82,7%) | (73,4%; 91,7%) | (86,9%; 80,6%)
EIC2205 | (72,0%; 99,4%) | (83,6%; 94,4%) | (75,2%; 98,1%) | (96,3%; 86,4%)

Nota-se que o suporte ¢ bastante melhor nas regras de associagiio geradas

usando as disciplinas do primeiro ano como entrada e do segundo como saida, ao
passo que a confianga € melhor nas regras geradas usando o primeiro semestre como

entrada e o segundo como saida.
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5.3. Terceiro ano

Vamos agora considerar o terceiro ano, comec¢ando por considerar as

associagdes entre disciplinas do primeiro semestre e do segundo. Na tabela 5.10

temos o nimero de regras geradas pelo apriori e de obtidas apos a aplicagio do filtro.

Tabela 5.10 - Nimero de regras geradas para o terceiro ano

Disciplina | Regras geradas | Regras ap6s filtro
EIC3200 56 14
EIC3201 56 14
EIC3202 56 12
EIC3203 56 24
EIC3204 56 8
EIC3205 56 10

Comecando pela disciplina EIC3200, temos catorze regras de associagio, que

se podem ver na figura 5.13.

O
©
(SAR)

(1)

EIC3200 <= EIC3105 & EIC3102 (71,1%; 100%)

EIC3200 <= EIC3105 & EIC3103 & EiC3102 {71,1%; 100%)
EIC3200 <= EIC3105 (85,2%; 89,3%)

EIC3200 <= EIC3105 & EIC3104 (71,8%; 99,0%)

EIC3200 <= EIC3103 (83,1%; 90,7%)

EIC3200 <= EIC3100 (83,1%; 90,7%)

EIC3200 <= EIC3100 & EIC3101 (72.5%; 98,1%)

EIC3200 <= EIC3103 & EIC3100 & EIC3101 (72.5%; 98,1%)
EIC3200 <= EIC3105 & EIC3101 (72.5%; 98,1%)

EiIC3200 <= EIC3105 & EIC3100 (79.6%; 93,8%)

EIC3200 <= EIC3101 (73.9%; 97.1%)

EIC3200 <= EIC3105 & EIC3103 (78.2%,; 94,6%)

EIC3200 <= EIC3103 & EIC3100 (78.2%; 94,6%)

EIC3200 <= EIC3105 & EIC3103 & EIC3100 (76,1%; 96,3%)

Figura 5.13 - Regras de associagdo para a disciplina EIC3200
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As duas primeiras t8m uma confianga de 100%. A diferenca entre as duas
reside no facto de a segunda conter a disciplina EIC3103. Esta disciplina aparece
isoladamente na premissa doutra regra de associagdo com maior suporte e menor
confianga. Podemos assim considerar que a segunda serd mais imporiante que a
primeira.

Passando & disciplina EIC3201, vamos considerar catorze regras de

associa¢do, que constam da figura 5.14.

{0] EIC3201 <= EIC3100 & EIC3102 & EIC3101 (68.3%; 100,0%)
) EIC3201 <= EIC3103 & EIC3100 & EIC3102 & EIC3 l(jl {(68.3%; 100,0%)
© EIC3201 <= EIC3105 & EIC3100 & EIC3102 & EIC3101 (68.3%; 100,0%)
© EIC3201 <= EIC3105 & EIC3102 & EIC3101 (68.3%,; 100,0%)
(] EIC3201 <= EIC3105 & EIC3103 & EIC3102 & EIC3101 (68.3%; 100,0%)
(S) EIC3201 <= EIC3105 (85.2%; 87,6%)

EIC3201 <= EIC3100 & EIC3104 (71.8%; 99,0%)
(AR)  EIC3201 <= EIC3100 (83.1%, 92,4%)

EIC3201 <= EIC3106 & EIC3101 (72.5%; 98,1%)

EIC3201 <= EIC3103 & EIC3100 & EIC3101 (72.5%; 98,1%)

FIC3201 <= EIC3105 & EIC3100 (79.6%; 93,8%)

EIC3201 <= EIC3103 & EIC3101 (73.2%; 97,1%})

EIC3201 <= EIC3103 & EIC3100 (78.2%; 95,5%)
4y EIC3201 <= EIC3101 (73,9%; 96,2%)

Figura 5.14 - Regras de associacdo para a disciplina EIC3201

Pela primeira vez existem cinco regras de associagdo, as cinco primeiras, com
100% de confianca. De referir que as disciplinas EIC3101 e EIC3102 aparecem em
todas estas cinco regras. A primeira é também a disciplina que aparece na premissa
da regra com maior confianga de entre as que t€m apenas uma disciplina na premissa.
No entanto ndo ¢ esta disciplina que aparece nos modelos do C5.0, mas sim a
EIC3100, que também aparece em algumas das regras com maior confianga. Assim,
parece nio existir nenhuma disciplina determinante para a EIC3201.

Passando & disciplina EIC3202, na figura 5.15, onde vamos considerar doze

regras de associagdo.
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(C)  EIC3202 <= EIC3100 & EIC3104 & EIC3102 (67,6%; 97.9%)
(©)  EIC3202 <= EIC3103 & EIC3100 & EIC3104 & EIC3102 (67,6%; 97,9%)
(€)  EIC3202 <= EIC3105 & EIC3100 & BIC3104 & EIC3102 (67,6%; 97.9%)
(C)  EIC3202 <= EIC3105 & EIC3103 & EIC3104 & EIC3102 (67,6%; 97.9%)
(C)  EIC3202 <= EIC3105 & EIC3104 & EIC3102 (67,6%; 97,9%)
(§)  EIC3202 <= EIC3105 (85,2%; 84,3%)

EIC3202 <= EIC3100 & EIC3104 (71,8%; 97,1%)
(AR)  EIC3202 <= EIC3103 (83,1%; 89,8%)

EIC3202 <= EIC3103 & FIC3102 (73,2%; 96,2%)

EIC3202 <= EIC3103 & EIC3100 (78,2%; 92,8%)
(1)  EIC3202 <= EIC3102 (73,9%; 95.2%)

EIC3202 <= EIC3104 (74,6%; 93,4%)

Figura 5.15 - Regras de associagdo para a disciplina EIC3202

Comparando com a disciplina anterior, verificamos que as primeiras cinco
regras (as com maior confianga) tém as premissas quase iguais. A unica diferenca €
que, relativamente 4 EIC3201, nas regras da EIC3202 a disciplina EIC3101 ¢
substituida pela EIC3104.

Relativamente a 4rea cientifica, consideremos a disciplina EIC3102, da
mesma area cientifica da EIC3202, Matematica. A disciplina EIC3102 aparece em
todas as regras com maior confianga ¢ ainda na regra com maior confianga entre as
regras com apenas uma disciplina na premissa. Assim, conirariamente ao que
acontecia nos modelos do C5.0, confirma-se a importancia desta disciplina. De
referir que as duas disciplinas so complementares (Teoria da Computagdo I e ).

Vejamos agora a disciplina EIC3203, com um total de vinte e quatro regras,
na figura 5.16. De referir apenas que neste caso existem nove regras de associagdo
com os mesmos suporte ¢ confianga.

Passando a disciplina EIC3204, teremos a considerar oito regras de
associagio, conforme se pode ver na figura 5.17. As duas primeiras regras sdo as que
tém maior confianga (100%). A diferenca entre as duas primeiras regras reside na
incluso da disciplina EIC3103 na premissa da segunda. Apesar de n3o aparecer
isoladamente na premissa de nenhuma regra, essa regra foi gerada inicialmente pelo
apriori, tendo sido eliminada pelo filtro por ter confianga ligeiramente inferior 2
quinta regra, pelo que podemos considerar a regra que contém a disciplina EIC3103

como sendo a que fornece informagao mais importante.
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(C)  EIC3203 <= EIC3100 & EIC3104 & EIC3102 & EIC3101 (66,2%; 98,9%)
(C)  EIC3203 <= EIC3105 & EIC3104 & EIC3102 & EIC3101 (66,2%; 98.,9%)
(S)  EIC3203 <= EIC3105 (85,2%; 84,3%)
BIC3203 <= EIC3105 & EIC3103 & EIC3104 & EIC3101 (68,3%; 97,9%)
EIC3203 <= EIC3105 & EIC3103 & EIC3102 & EIC3101 (68,3%; 97,9%)
EIC3203 <= EIC3105 & EIC3102 & EIC3101 (68,3%; 97,9%)
EIC3203 <= EIC3105 & EIC3100 & EIC3104 & FIC3101 (68,3%; 97,9%)
EIC3203 <= EIC3105 & EIC3100 & EIC3102 & EIC3101 (68,3%; 97,9%)
EIC3203 <= EIC3103 & EIC3100 & EIC3104 & EIC3101 (68,3%; 97,9%)
EIC3203 <= EIC3103 & EIC3100 & EIC3102 & EIC3101 (68.3%; 97,9%)
BIC3203 <= EIC3100 & EIC3104 & EIC3101 (68,3%; 97,9%)
EIC3203 <= EIC3100 & EIC3102 & EIC3101 (68,3%; 97,9%)
EIC3203 <= EIC3100 (83,1%; 87,3%)
EIC3203 <= EIC3105 & EIC3100 & EIC3102 (70,4%; 97,0%)
EIC3203 <= EIC3105 & EIC3103 & EIC3100 & EIC3102 (70,4%; 97,0%)
EIC'3203 <= EIC3105 & EIC3100 (79,6%; 89,4%)
EIC3203 <= EIC3100 & EIC3104 (71,8%; 96,1%)
(AR)  EIC3203 <= EIC3103 & EIC3100 (78,2%; 91,0%)
EIC3203 <= EIC3100 & EIC3101 (72,5%; 95,1%)
EIC3203 <= EIC3103 & EIC3100 & EIC3101 (72,5%; 95,1%)
EIC3203 <= EIC3105 & EIC3103 & EIC3100 (76,1%; 91,7%)
EIC3203 <= EIC3103 & EIC3101 (73,2%; 94,2%)
EIC3203 <= EIC3104 (74,6%; 92,5%)
(1)  EIC3203 <= EIC3101 (73,9%; 93,3%)

Figura 5.16 - Regras de associacdo para a disciplina EIC3203

(C)  EIC3204 <= EIC3100 & EIC3102 (71,1%; 100,0%)
(C)  EIC3204 <= EIC3103 & EIC3100 & EIC3102 (71,1%; 100,0%)
(S  EIC3204 <= EIC3105 (85,2%; 91,7%)
EIC3204 <= EIC3100 & EIC3104 (71,8%; 98,0%)
(AR1) EIC3204 <= EIC3100 (83,1%; 93,2%)
EIC3204 <= EIC3103 & EIC3102 (73,2%; 97,1%)
EIC3204 <= EIC3105 & FIC3100 (79,6%; 94,7%)
EIC3204 <= EIC3103 & EIC3100 (78,2%; 96,4%)

Figura 5.17 - Regras de associacdo para a disciplina EIC3204

Considerando a Area cientifica, verifica-se que a disciplina EIC3104, da

mesma 4rea da EIC3204, aparece apenas numa das regras acompanhada pela
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FIC3100. Tal como acontecia com os modelos gerados pelo C5.0, também aqui
parece niio haver uma grande interdependéncia entre as duas disciplinas.

Consideremos a disciplina EIC3205, na figura 5.18, com dez regras. '

C) EIC3205 <= EIC3105 & EIC3102 (71,1%; 100,0%)
(C)  EIC3205 <= EIC3105 & EIC3103 & EIC3102 (71,1%; 100,0%)
(SAR) EIC3205 <= EIC3105 (85,2%; 91,7%)

EIC3205 <= EIC3105 & EIC3104 (71,8%; 99.0%)

EIC3205 <= EIC3105 & EIC3100 (79,6%; 94,7%)

EIC3205 <= EIC3100 & EIC3101 (72,5%; 98,1%)

BIC3205 <= EIC3103 & EIC3100 & EIC3101 (72,5%; 98,1%)

EIC3205 <= EIC3105 & EIC3101 (72,5%; 98,1%)

EIC3205 <= EIC3105 & EIC3103 & EIC3100 (76,1%; 96,3%)
(1)  EIC3205 <= EIC3101 (73,9%; 97,1%)

Figura 5.18 - Regras de associacio para a disciplina EIC3205

As duas primeiras regras sdo as que tém maior confianga. A diferenca entre as
duas primeiras regras reside no facto de a segunda incluir a disciplina EIC3103.

No entanto, esta disciplina nfio aparece destacada em nenhuma regra,
aparecendo sempre acompanhada de duas outras disciplinas na premissa. Poderiamos
ser levados a concluir que a primeira regra de associagio seria a mais importante. No
entanto ¢ preciso ndo esquecer que, mais uma vez, esta regra foi suprimida no filtro
mas foi originalmente gerada:

EIC3205 <= EIC3103 (83,1%; 89,8%)

Assim, podemos concluir que a segunda regra sera mais importante.

Tal como ja foi feito nos anos anteriores vamos verificar, na tabela 5.11, as
relagtes existentes entre as disciplinas.

A disciplina EIC3102 aparece nas regras de maior confian¢a em todas as
disciplinas, ‘seguido das EIC3103 e EIC3105, ambas com cinco disciplinas. Esta
fltima disciplina aparece ainda em todas as regras de maior suporte. Relativamente
is regras com apenas uma disciplina na premissa, a disciplina EIC3101 € a que

aparece mais vezes, em quatro.
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Tabela 5.11 - Relaciio entre as disciplinas do terceiro ano

j — (o] [s2] = u
o o o (= o o
molmim = . =
© g IR |2 |8 &
B |@ & " |
EIC3200 | - | 1t | C | C| - |CS
EIC3201 | C {C1| C | C | - |[CS
EIC3202 | C | - |[C1| C | C |[CS
FIC3203 | C |[C1| €| - | C|CS
EiC3z04 | C1| - | € | C | - ]S
EiC3205 | - | 1 | C [ C | - ]CS

Vamos agora estudar as associagio entre as disciplinas do segundo ano e as
do terceiro ano completo. Tal como anteriormente, vamos ter um nimero muito
elevado de regras de associagio. Na tabela 5.12 podemos ver o numero de regras de

associagio geradas para cada disciplina e o nimero obtido apos aplicagfo do filtro.

Tabela 5.12 - Nimero de regras de associacio para o segundo ano

Disciplina | Regras geradas | Regras ap0s filtro
EIC3100 793 28
EIC3101 787 29
EIC3102 787 65
EIC3103 793 25
EIC3104 788 51
EIC3105 793 16
EIC3200 793 38
EIC3201 793 61
EIC3202 789 45
EIC3203 783 97
EIC3204 793 32
EIC3205 793 31

Tal como fizemos para o segundo ano, vamos apenas apresentar as regras de

associacio mais relevantes, seguindo as mesmas referéncias, nas tabelas 5.13 ¢ 5.14.
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Tabela 5.13 - Regras de associacdio para o terceiro ano
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©  FIC3100 <= BIC2201 & FIC2104 & EIC2102 & EIC2100 (74,6%; 99,1%)
(S)  EIC3100 <= EIC2205 (95,8%; 86,0%)

(AR) EIC3100 <= EIC2201 & EIC2102 (83,1%; 95,8%)

() EIC3100 <= EIC2102 (85,2%; 93,4%) |

©  EIC3101 <= FIC2200 & EIC2202 & EIC2100 & EIC2204 (72,5%; 97,1%)
) EIC3101 <= EIC2203 (92,3%; 80,2%)

(1)  EIC3101 <= EIC2102 (85,2%; 86,8%)

(©  EIC3102 <= EIC3104 & EIC2200 & BIC2100 & EIC2204 (73,2%; 96,2%)
S)  EIC3102 <= EIC2203 (92,3%; 80,2%)

(1) FIC3102 <= EIC2100 (82,4%; 88,9%)

©  EIC3103 <= EiC2104 & EIC2202 & EIC2100 (76, 1%; 98,1%)

§)  EIC3103 <= EIC2105 & EIC2104 & EIC2202 & EIC2100 (76,1%; 98,1%)
(AR1) EIC3103 <= EIC2100 (82,4%: 94,9%)

© EIC3104 <= FIC2103 & EIC2102 & BIC2100 & EIC2204 (72,5%; 96,1%)
S)  EIC3104 <= EIC2203 (92,3%; 80,9%)

(AR) EIC3104 <= EIC2103 & EIC2102 & EIC2204 (76,1%; 94,4%)

()  EIC3104 <= EIC2204 (82,4%; 88,9%)

©  EIC3105 <= EIC2201 & EIC2103 & EIC2202 & BIC2100 (75,4%; 100,0%)
(S  EIC3105 <= EIC2205 (95,8%; 88,2%)

(1)  EIC3105 <= EIC2102 (852%; 95,0%)

(© EIC3200 <= EIC2201 & BIC2102 & EIC2100 & EIC2204 (73,2%; 98,1%)
(S)  EIC3200 <~ EIC2205 (95,8%; 82,4%)

()  EIC3200 <= EIC2201 (94,4%; 82,8%)

(1) EIC3200 <= EIC2105 (94,4%; 82,8%)

©  EIC3301 <= EIC2201 & BIC2102 & EIC2100 & EIC2204 (73,2%; 99.0%)
)  EIC3201 <= EIC2205 (95,8%, 80,9%)

()  EIC3201 <= EIC2102 (85,2%, 89,3%)

(©  EiC3200 <= FIC2201 & EIC2102 & EIC2100 & EIC2204 (73,2%; 95,2%)
(©  EIC3202 <= EIC2201 & EIC2200 & EIC2100 & EIC2204 (73,2%; 95,2%)
) EIC3202 <= EIC2205 & EIC2105 (93,0%, 80,3%)

(1)  EIC3202 <~ EIC2100 (82,4% 88,9%)

€ EIC3203 <= EIC2200 & EIC2202 & FIC2100 & EIC2204 (72,5%; 97,1%)
(©  EIC3203 <= EIC2201 & EIC2202 & EIC2100 & EIC2204 (72,5%; 97,1%)
(S)  BIC3203 <= EIC2205 & EIC2201 (91,5%, 80,0%)

(AR)  BIC3203 <= EIC2102 & EIC2204 (78,2%; 92,8%)

M

EIC3203 <= EIC2102 (85,2%; 86,0%)
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Tabela 5.14 - Regras de associagdo para o terceiro ano

(C)  EIC3204 <= EIC2201 & EIC2104 & EIC2102 & EIC2204 (75,4%; 99,1%)
(©)  EIC3204 <= EIC2205 & EIC2201 & EIC2102 & EIC2100 (75,4%; 99,1%)
(S)  EIC3204 <= EIC2205 (95,8%, 86,8%) '

(AR1) EIC3204 <= EIC2204 (82,4%; 94,9%)

(C)  EIC3205 <= EIC2201 & EIC2102 & EIC2100 & EIC2204 (73,2%; 100,0%)
(S)  EIC3205 <= EIC2205 (95,8%; 82,4%)

(1)  EIC3205 <= EIC2102 (85,2%; 91,7%)

No segundo ano tinhamos verificado que as disciplinas da mesma area
cientifica estavam sempre relacionadas na regra de maior confianga. No terceiro ano
a tendéncia mantém-se, mas com uma excepcdo. Na area cientifica de Bases de
Dados e Sistemas de Tratamento de Informagio, as disciplinas EIC3200 e EIC2200
ndo estdio relacionadas em nenhuma das regras apresentadas.

Vejamos agora na tabela 5.15 o resumo relativo as regras de associagio mais

relevantes.
Tabela 5.15 - Relacdo entre as disciplinas dos segundo e terceiro anos

o — | en < v o — ol en < 7e)

D o =] o < o S o e ) = =

— — — — — — [ [ o~y (%] o~ o~

o o~ [ I o 3 o~ o ~ e} 3 o

Sle e e ig g g |e g |g |g g

= 8 =3 o 24 58 53 %3] 89 83 A% 83
BlC3ioo | ¢ | - |¢c1| -1 c | -]-1c¢c|]-1-1]1-1S8
EIC3101 | C | - | 1 - - - lcl -Tcls | cl|-
EIC3102 | C1 - - C - C - - S C -
EIC3103 |CS1| - | - | - i¢cs|[ s | - 1 - |cs] - R
Eic3to4 | ¢ | - |cjci - -1 -1+-1]-1]1s8]c1] -
EIC3105 C - 1 C - - - C C - - S
EIC3200| C | - | C | - - | 1| -jci|-]-]c]s
EIC3201 C - Ci1 - - - - C - - C S
EIC3202 | C1 - C - - S C C - - C S
EIC3203 C - 1 - - - C CS C - C S
EIC3204 | C - C - C - - C - - lci1icCs
EIC3205 C - Cl - - - - C - - C g
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Como se pode ver, a disciplina EIC2100, aparece em todas as regras de
melhor confianga. Relativamente ao suporte, a que aparece mais vezes ¢ a EIC2205,
num total de oito, e em relagdo is regras com apenas uma disciplina na premissa, a
que aparece mais vezes é a EIC2102, num total de seis. Existe uma disciplina que
nio aparece em nenhuma das regras mais relevante, a EIC2101.

Vamos agora fazer uma comparagio das disciplinas do segundo semestre,
considerando as regras com maior suporte e confianga. Esta comparagdo encontra-se

na tabela 5.16.

Tabela 5.16 - Comparagdo entre as regras de associacdo

Disciplina Primeiro e segundo semestre Ano completo

Melhor confianca | Melhor suporte | Melhor confianga | Melhor suporte
EIC3200 | (71,1%; 100,0%) | (85,2%; 89,3%) | (73,2%; 98,1%) | (95.8%; 82,4%)
EIC3201 | (68,3%; 100,0%) | (85.2%; 87,6%) | (73,2%; 99,0%) | (95,8%; 80,9%)
EIC3202 | (67,6%; 97.9%) | (85,2%; 84,3%) | (73,2%;95,2%) | (93,0%; 80,3%)
EIC3203 (66,2%; 98.9%) | (85,2%; 84,3%) | (72,5%; 97,1%) | (91,5%,; 80,0%)
EIC3204 (71,1%; 100,0%) | (85,2%; 91,7%) | (75,4%; 99,1%) | (95,8%; 86,8%)
EIC3205 | (71,1%; 100,0%) | (85,2%: 91,7%) | (73,2%; 100,0%) | (95,8%; 82,4%)

O que foi dito para o segundo ano também se aplica a este ano. A Ginica nota

de destaque é o facto de, para a disciplina EIC3205, a regra de associagiio com

melhor confianga para o ano completo tem a mesma confianga e melhor suporte que

a sua homologa para o outro caso.

5.4. Quarto ano

Vamos comegcar a analise do quarto ano, usando as disciplinas do primeiro

semestre como entrada e as do segundo como saida. Na tabela 5.17 encontram-se o

nimero de regras geradas pelo apriori e apés a aplicagdo do filtro.
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Tabela 5.17 - Niimero de regras geradas para o terceiro ano

Disciplina | Regras geradas | Regras apds filtro
EIC4200 55 26
EIC4201 56 3 |
EIC4202 56 5
EIC4203 56 16
EIC4204 0 0
EIC4205 56 14
EI1C4206 0 -0

Em primeiro lugar convém lembrar que existem trés disciplinas opcionais:
EIC4204, EIC4205 e EIC4206. Constata-se que duas destas disciplinas, a EIC4204 ¢
a EIC4206, ndo originaram qualquer regra de associagéo.

Vamos olhar para as restantes, comegando pela disciplina EIC4200. Neste
caso nio foram geradas as habituais cinquenta e seis, mas sim cinquenta e cinco.
Apbs a aplicagiio do filtro, ficamos com vinte e seis regras de associag8o, qué se
podem ver na figura 5.19.

As trés primeiras sdo as que tém maior confianga. Neste caso parece que nao
se pode considerar nenhuma das trés regras iniciais como sendo a que tem melhor
informagio. As primeira e terceira regras obtém-se da segunda adicionando &
premissa uma disciplina: a EIC4100, na primeira, ¢ a EIC4105, na terceira. Como
estas disciplinas aparecem em varias regras serfamos levados a sugerir uma reunio
das premissas (com cinco disciplinas, quando o méximo € quatro). Em caso de
considerarmos um desempate, optariamos pela primeira regra, uma vezZ que a
disciplina EIC4100 aparece isoladamente na premissa de uma das regras com maior
suporte. |

Neste caso ndo existe qualquer relagio com os modelos gerados pelo C5.0,
uma vez que este classifica todos os casos como pertencendo a classe 1.

Vamos considerar, de seguida, a disciplina EIC4201, com apenas trés regras

de associagdo, como se pode constatar na figura 5.20.
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(C)  EIC4200 <= EICA100 & EIC4102 & EIC4103 & EIC4104 (66,2%; 89,8%)
(€)  EIC4200 <= EIC4102 & EIC4103 & EIC4104 (66,2%; 89,8%)
(C)  EIC4200 <= EIC4105 & EIC4102 & EIC4103 & EIC4104 (66,2%; 89,8%)
()  EIC4200 <= EIC4100 (87,8%; 83,1%)
()  EIC4200 <= EIC4102 (87,8%; 83,1%)
EIC4200 <= EIC4105 & EIC4102 & EIC4104 (70,3%; 88,5%)
EIC4200 <= EIC4105 & EIC4100 & EIC4102 & EIC4104 (70,3%; 88,5%)
BIC4200 <= EIC4105 & EIC4102 (86,5%; 84,4%)
EICA4200 <= EIC4105 & EIC4100 (86,5%; 84,4%)
EIC4200 <= EIC4100 & EIC4102 (86,5%; 84,4%)
EIC4200 <= EIC4100 & EIC4102 & EIC4103 & EIC4101 (78.4%; 87,9%)
EIC4200 <= EIC4100 & EIC4103 & EIC4101 (78,4%; 87.9%)
EIC4200 <= EIC4102 & EIC4103 & EIC4101 (78,4%; 87,9%)
EIC4200 <= EIC4103 & EIC4101 (78,4%; 87,9%)
EICA4200 <= EIC4105 & EIC4100 & EIC4103 & EIC4101 (78,4%; 87,9%)
EIC4200 <= EIC4105 & EIC4102 & EIC4103 & EIC4101 (78,4%; 87,9%)
EIC4200 <= EIC4105 & EIC4103 & EIC4101 (78,4%; 87,9%)
EIC4200 <= EIC4105 & EIC4100 & EIC4102 (85,1%; 85,7%)
EIC4200 <= EIC4105 & EIC4102 & EIC4101 (82,4%; 86,9%)
EIC4200 <= EIC4105 & EIC4101 (82,4%; 86,9%)
EIC4200 <= EIC4105 & EIC4100 & EIC4102 & EIC4101 (82,4%; 86,9%)
EIC4200 <= EIC4105 & EIC4100 & EIC4101 (82,4%; 86,9%)
EIC4200 <= EIC4102 & EIC4101 (82,4%; 86,9%)
(1)  EIC4200 <= EIC4101 (82,4%; 86,9%)
EIC4200 <= EIC4100 & EIC4102 & EIC4101 (82,4%; 86,9%)
EIC4200 <= EIC4100 & EIC4101 (82,4%; 86,9%)

Figura 5.19 - Regras de associagio para a disciplina EIC4200

(©1)  EICA201 <= EIC4100 (87,8%; 96,9%)
(C1)  EIC4201 <= EIC4102 (87,8%; 96,9%)
) EIC4201 <= EIC4105 (93,.2%; 94,2%)

Figura 5.20 - Regras de associagio para a disciplina EIC4201

Neste caso sG temos a considerar trés regras de associagfo, todas elas com
apenas uma disciplina na premissa, sendo as duas primeiras as que tém maior

confianca e a Gltima a que tem maior suporte. Nao existe nenhuma relagdo com os
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modelos gerados pelo C5.0, uma vez que este classifica todos os casos como sendo

da classe 1.

Passamos & disciplina EIC4202, com cinco regras de associagdo, que se

encontram na figura 5.21.

(C)  EIC4202 <= EIC4100 & EIC4102 & EIC4104 (71,6%; 98,1%)
(C)  EICA202 <= EIC4102 & EIC4104 (71,6%; 98,1%)
(SAR) EIC4202 <=EIC4105 (93,2%; 92,8%)
()  EIC4202 <= EIC4104 (75,7%; 96,4%)
RIC4202 <= EIC4102 (87,8%; 95,4%)

Figura 5.21 - Regras de associagiio para a disciplina EIC4202

As duas primeiras regras s3o as que tém maior confianga. A diferenca entre as
duas primeiras reside na inclusdo, na primeira regra, da disciplina EIC4100. Esta
disciplina ndo aparece em nenhuma destas regras de associaglio, obtidas apds a
aplicagdo do filtro, mas aparece no conjunto inicial:

EIC4202 <= EIC4100 (87,8%, 93,8%)

Note-se que esta regra tem o mesmo suporte que a quinta, tendo sido
eliminada pelo filtro por ter uma confianga ligeiramente mais baixa. Assim, podemos
considerar que a primeira regra d4-nos informago mais importante que a segunda.

Relativamente & area cientifica, a disciplina EIC4104 pertence 4 mesma area
cientifica da EIC4202, de Gestdo e Métodos Quantitativos. Neste caso existe uma
forte interdependéncia, uma vez que a EIC4104 aparece nas duas regras com maior
confianga, aparecendo ainda isoladamente na regra com maior confianga entre as que
tém apenas uma disciplina na premissa.

De referir ainda que a regra de maior suporte, a terceira, corresponde a um
caminho na arvore de decisdo ¢ a uma regra de associagao.

Consideremos agora a disciplina EIC4203, com dezasseis regras de

associa¢do, como se pode ver na figura 3.22,
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(C)  EIC4203 <= EIC4100 & EIC4103 & EIC4104 (67,6%; 96,0%)
(C)  EIC4203 <= EIC4103 & EIC4104 (67,6%; 96,0%)
(C)  EIC4203 <= EIC4105 & EIC4100 & EIC4103 & EIC4104 (67,6%; 96,0%)
(C)  EIC4203 <= EIC4105 & EIC4103 & EIC4104 (67,6%; 96,0%)
(S)  EIC4203 <= EIC4105 (93,2%; 85,5%)
EIC4203 <= EIC4105 & EIC4103 & EIC4101 (78,4%; 94,8%)
EIC4203 <= EIC4105 & EIC4102 & EIC4103 & EIC4101 (78,4%; 94,8%)
EIC4203 <= EIC4105 & EIC4100 & EIC4103 & EIC4101 (78,4%; 94,8%)
BIC4203 <= EIC4103 & EIC4101 (78,4%; 94,8%)
EIC4203 <= EIC4102 & EIC4103 & EIC4101 (78,4%; 94,8%)
EIC4203 <= EIC4100 & EIC4103 & EIC4101 (78,4%; 94,8%)
EIC4203 <= EIC4100 & EIC4102 & EIC4103 & EIC4101 (78,4%; 94,8%)
EIC4203 <= EIC4102 (87,8%; 90,8%)
(AR)  EIC4203 <= EIC4100 (87,3%; 90,8%)
(1)  EIC4203 <= EIC4103 (83,8%; 93,5%)
EIC4203 <= EIC4105 & EIC4103 (83,8%; 93,5%)

Figura 3.22 - Regras de associacdo para a disciplina EIC4203

Existem varios conjuntos de regras com 0 mesmo suporte € a mesma
confianga. Para além dos quatro primeiros, estdo na mesma situagio todas as regras
entre a sexta e a décima segunda, e os pares compostos pela décima terceira e décima
quarta, e as duas Gltimas. Verifica-se facilmente que todas as disciplinas do primeiro
semestre estdo envolvidas nestas regras de associacéo, pelo que seria logico concluir
que todas elas sdo importantes para a disciplina EIC4203.

Relativamente & drea cientifica, a disciplina EIC4103 pertence 4 mesma area
cientifica da EIC4203, de Inteligéncia Artificial ¢ Robotica. Neste caso existe uma
forte interdependéncia, uma vez que a EIC4103 aparece nas quatro regras com maior
confianca, aparecendo ainda isoladamente na regra com maior confiancga entre as que
tém apenas uma disciplina na premissa.

Como ja foi referido, a disciplina EIC4204, nfio tem qualquer regra de
associagio. E uma situagiio que pode parecer estranha uma vez que existe uma arvore
de decisio e uma regra de decisdo a que se poderia associar a regra de associagdo:

EIC4204 <= EIC4103
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No entanto, na propria arvore de decisfio e na regra de decisfo, a confianga
que se tem na classificagiio ¢ de apenas 66,7% o que colide com a confianga minima
das regras de associagéio (80%). '

Vejamos a disciplina EIC4205, com catorze regras, na figura 5.23.

(C)  EIC4205 <= EIC4105 & EIC4100 & EIC4104 (71,6%; 96,2%)
(S)  EIC4205 <= EIC4105 (93,2%; 88,4%) |
EIC4205 <= EIC4105 & EIC4102 & EIC4101 (82,4% 95,1%)
EIC4205 <= EIC4105 & EIC4101 (82,4%; 95,1%)
EIC4205 <= EIC4105 & EIC4100 & EIC4102 & EIC4101 (82,4%; 95,1%)
EIC4205 <= EIC4105 & EIC4100 & EIC4101 (82,4%, 95,1%)
EIC4205 <= EIC4102 & EIC4101 (82,4%, 95,1%)
(AR1) EIC4205 <= EIC4101 (82,4%, 95,1%)
EIC4205 <= EIC4100 & EIC4102 & EIC4101 (82,4%, 95,1%)
EIC4205 <= EIC4100 & EIC4101 (82,4%, 95,1%)
EIC4205 <= EIC4102 (87,8%; 92,3%)
EIC4205 <= EIC4100 (87,8%; 92,3%)
EIC4205 <= EIC4105 & EIC4100 (86,5%; 93,8%)
EIC4205 <= EIC4105 & EIC4102 (86,5%; 93,8%)

Figura 5.23 - Regras de associagdo para a disciplina EIC4205

Existem também muitas regras com os mesmos suporte e confianga. Neste
caso temos todas as disciplinas do primeiro semestre, com excepgio da EIC4103, a
intervir nas regras, pelo que se pode constderar que todas as disciplinas referidas sdo
importantes para EIC4205.

A disciplina EIC4105, da mesma area cientifica da EIC4205, Bases de Dados
e Sistemas de Tratamento de Informacfo, aparece em varias das regras geradas, em
particular na regra de maior confianga e, isoladamente, na de maior suporte.

Uma uitima referéncia para a disciplina EIC4206, para a qual nfo foi gerada
qualquer regra de associa¢io. Aqui nSo hd qualquer estranheza, uma vez que os
modelos ger-ados pelo C5.0 classificam todos os casos como pertencendo a classe 0.

De referir que das disciplinas opcionais EIC4204, EIC4205 e EIC4206, a
segunda foi a mais frequentada, o que pode explicar em grande parte o sucedido em

relagfo & nfio geraciio de regras de associacio para os outros dois casos.




Capitulo 5 — Andlise das regras de associagdo 138

Vejamos agora o resumo relativo as regras de associa¢io, nos mesmos

moldes dos anos anteriores, na tabela 5.18.

Tabela 5.18 - Relagio entre as disciplinas do quarte ano

[ — (o)) o o v
< [ <o < [ [ow)
b - I - e
O o o o |O O
. | |} | Lo} .
H |@ |0 |®m |@ | =@
EIC4200 | CS 1 CS| C C C
EIC4201 | C1 - Cl1 S
EIC4202 - C C - Cl S
EIC4203 C - - C1 C CS
EIC4204 | - - - - - -
EIC4205 C 1 - - C CS
EIC4206 - - - - - -

Neste ano ndo existem disciplinas que aparegam em todas as regras de méior
confianga ou maior suporte, mesmo ndo considerando as disciplinas EIC4204 e
EIC4206, para as quais n#o foi gerada qualquer regras de associagéo.

Assim, as disciplinas EIC4100 e EIC4104 sfo as que aparecem mais vezes
em regras com maior confianga, quatro vezes cada, enquanto a EIC4105 aparece o
mesmo numero de vezes nas com maior suporte. De referir ainda a EIC4101, que é a
Unica a aparecer duas vezes nas regras com maior confianga entre as que sO tém uma
disciplina na premissa.

Vamos agora estudar as regras de associaco geradas usando as disciplinas do
terceiro ano como entrada e as do quarto ano completo como saida. Na tabela 5.19
podemos ver o mimero de regras de associagiio geradas para cada disciplina, assim
como o niimero que se obtém apds a aplicacio do filtro.

Ao contrario do que temos feito, ndo vamos apresentar as regras mais
relevantes, uma vez que existem bastantes com melhores suporte e confianga para
cada disciplina. Vamos apenas considerar o resumo que temos feito em todos os anos

anteriores, que se pode ver na tabela 5.20.
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Tabela 5.19 - Niimero de regras de associagiio para o quarte ano

Disciplina | Regras geradas | Regras apds filtro
EIC4100 793 162
EIC4101 793 255
EIC4102 793 59
EIC4103 793 48
EIC4104 758 135
EIC4105 793 18
EIC4200 774 95
EIC4201 793 14
EIC4202 793 228
EIC4203 793 T8l
EIC4204 0 0
EIC4205 793 48
EIC4206 0 0

Tabela 5.20 - Relagdo entre as disciplinas dos terceiro e quarto anos
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(o) — [ o < Fa} j] — ot [aa] o3 W
o < o < <o o Lo < ) (o] jan] [}
— o — — — — [ o o (o] [ o
o o ) N [aa] o [sa] o [aa] N [ o
SIS lg e 8|8 |8 lg (g € ¢ |8
[Ss [£4] 8a] aa| 5] 8] 0] (Ad] 52 4] 84} 43]
EIC4100 C - Cl1 C - CS C C1 - - C C
EIC4101 - - Cl - - CS1 C | C1 C - - C
EIC4102 - - Cl1 - - CS C C C - C
EIC4103 C - Cl C - cs| C C - - C C
EIC4104 | CS | C1 C C |[Cl|CS|CS| C - - C |CS
EIC4105 C - - - - CS | Cl1 C - - - C
EIC4200 | CS - - - - CSiCS - CS|C1|CS|CS
EIC4201 - - - - - CS|C1 - C ~ - C
EIC4202 C | Cl1 - C {(C1,CS| C C C | C1 - C
EIC4203 C C {Ci C - CS, C C - - C C
EIC4204 | - - - - - - - - - - - -
EIC4205 C - C1 C - cCsS: C C - - C C
EIC4206 - - - - - - - - - - - -
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Neste caso existem trés disciplinas que aparecem em todas as regras de maior
confianga, com a excepgio Obvia das duas disciplinas para as quais nfo foi gerada
qualquer regra de associagfo. Sio elas a EIC3105, a EIC3200 e a EIC3205.De referir
ainda que a primeira € ainda a Gnica que aparece em todas as regras de maior suporte.

Relativamente as regras com apenas uma disciplina na premissa, a EIC3102 ¢ a que

aparece mais vezes, num total de seis.

Vamos, de seguida, fazer uma comparagdo das disciplinas do segundo

semestre, considerando as regras com maior suporte e confianca. Esta comparacgio

encontra-se na tabela 5.21.

Tabela 5,21 - Comparagio entre as regras de associagdo

Disciplina Primeiro e segundo semestre Ano completo

Melhor confianca | Melhor suporte | Melhor confianga | Melhor suporte
EIC4200 (66,2%; 89,8%) | (87,8%; 83,1%) | (87,8%; 86,2%) | (94,6%,; 80,0%)
EIC4201 (87,8%; 96,9%) | (93,2%,; 94,2%) | (91,9%; 97,1%) | (97,3%; 93,1%)
EIC4202 | (71,6%; 98,1%) | (93,2%; 92,8%) | (85,1%; 98,4%) | (97,3%; 90,3%)
EIC4203 (67,6%; 96,0%) | (93,2%; 85,5%) | (86,5%; 92,2%) | (97,3%; 84,7%)
EICA4204 - - - -
EIC4205 (71,6%; 96,2%) | (93,2%; 88,4%) | (87,8%; 92,3%) | (97,3%; 84,7%)
EIC4206 - - - - '

O que for dito para os ano anteriores também se aplica a este ano, com a
agravante de, em alguns casos, a confianga conseguir ser melhor no caso do ano

completo, sendo o suporte bastante superior.

5.5. Quinto ano

Para o quinto ano vamos apenas estudar as regras de associagio geradas
usando as disciplinas do quarto ano como entrada e as do quinto ano completo como
saida. Mais uma vez, vamos ter um niimero muito elevado de regras de associacio,

mesmo apos a aplicagdio do filtro. Na tabela 5.22 podemos ver o nimero de regras de
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associagdo geradas para cada disciplina, assim como o nimero que se obtém apds a

aplicacgo do filtro.

Tabela 5.22 - Nimero de regras de associacdo para o quinto ano

Disciplina | Regras geradas | Regras ap¢s filtro
EIC5100 895 83
EIC5101 858 115
EICS5102 895 83
EIC5103 794 - 78
EIC5104 21 20
EIC5105 0 0
EIC5106 1025 72
EiC5200 0 0
EIC5201 1025 123

Tal como aconteceu no quarto ano, nfio vamos poder apresentar as regras de

associa¢dio mais relevantes. Vamos mostrar o resuino das relagdes entre as disciplinas

dos quarto e quinto anos, na tabela 5.23.

Tabela 5.23 - Relagiio entre as disciplinas dos quarto e quinto anes

<o ) (] [aa) <t V) o — (] [ < ) O
o (] (=] O < o ] < (=] o Q o =)
o — — ~— — — (& (&) [0 ] [N] (%] (%] [
oy < oy <t oy h = < = = =t X <
S g g g g le s (g (2|28 |2 |8
54 (a] Ea s = 52| = 4] x £ ERA] [£3 (2}
EIC5100 |CS | C1 | CS|{CS - CS - - C - - - C
EIC5101 [ CS | C {CS|CS|C1|CS - C C C - C C
EIC5102 |[CS | C1 | CS | CS - CS - - C - - - C
EIC5103 |[CS | C {CS|CS{C1|CS - - C - - - C
EIC5104 S CS S S {CS S CS S S S |CS| 8 -
EIC5105 - - - - - - - - - - - - -
EIC5106 | CS | C [ CS|CS 1 CS - - C - - - C
EIC5200 - - - - - - - - - - - - -
EIC5201 | CS - CS|CS 1 CS - C C C C | C1 -
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Como existem demasiadas regras com 0 mesmo suporte ¢ a mesma confianga,
mesmo entre as principats, ¢ muito dificil tirar qualquer conclusiic valida desta
matriz. Um caso extremo ¢ a disciplina EIC5104, onde as regras com maior suporte
incluem todas as disciplinas do quarto ano excepto a EIC4206, que ¢ opcional. Uma
referéncia apenas para a EIC4200 que aparece apenas nas regras de maior confianga
e suporte desta disciplina.

Vamos ainda mostrar, na tabela 5.24, os valores das regras com maior suporte

- ¢ confianca.

Tabela 5.24 - Melhores suporte e confianga das regras de assoctagio

Disciplina | Melhor confianga | Methor suporte
EIC5100 | (42,4%; 100,0%) | (100,0%; 87,9%)
EIC5101 | (36,4,%; 100,0%) | (100,0%; 84,8,%)
EIC5102 | (42,4%; 100,0%) | (100,0%; 87,9,%)
EIC5103 | (36,4%; 100,0%) | (100,0%; 81,8%)
EIC5104 | (45,5%; 86,7%) | (48,5%; 81,2%)
-EIC5105 - -

EIC5106 | (42,4%; 100,0%) | (100,0%; 90,9%)
EIC5200 - -

EIC5201 | (54,5%; 100,0%) | (100,0%; 93,9%)

Neste caso vemos que em todas as disciplinas, excepto a EIC5104 e as duas
que ndo tém regras de associagdo, os melhores suportes e confianga sdo de 100%.
Como ja foi dito existem varias regras que tém simultaneamente os melhores
suportes e confianga. As outras disciplinas sio as opgles menos frequentadas, pelo
que pode vir dai a razdo para os suporte e confianga serem mais baixos, num dos

casos, € para a ndo geragio de regras, nos outros dois ¢asos.

5.6. Perfil de alunos

Tal como se havia feito relativamente aos modelos do C5.0, também foram

geradas regras de assoclacfio para a situagio ao fim de trés anos, para os anos lectivos
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de 1994/95, 1995/96 ¢ 1996/97, e ao fim cinco e trés anos, para o ano lectivo de

1994/95, tendo em conta o perfil dos alunos, baseado nas notas do primeiro ano.
Assim, obtivemos cento e oitenta e trés regras para o primeiro caso, 0ito apds

o filtro, cento e sessenta e nove para o segundo caso, seis apos o filtro, e cento e

sessenta ¢ sete para o ultimo, seis apos o filtro. Estas regras estfio na tabela 5.25.

Tabela 5.25 - Regras de associagdo relativa ds regras de associagio

Estudo Regras de associacio
A NDIS == N3 <= EICL106 == 3 & EIC1204 == O (18,28; 100,08}
Tres anos NDIS = N3 <= EIC1204 == 0 (18,2%; 100,0%)
NDIS == C3 <= EICL106 == 3 & EICLZ0Z == 3 (25,8%; 80,5%)
NDIS == C3 <= EIC1202 == 3 (25,8%; 80,5%)
NDIS == N3 <= EIC1106 == 3 & EIC1100 == O (18,9%; 96,7%)
NDIS == N3 <= EIC1100 == 0 (18,9%; 96,7%)
NDIS == N3 <= EICL200 == O (21,4%; 91,2%)
NDIS == N3 <= EICL106 == 3 & EIC1200 == 0 (21,4%; 91,2%)
: NDIS5 — C <= EICL103 == 3 (21,2%; 100,0%]
Cincoanos | | o0 77 ¢ erciios — 3 & BTC1103 = 3 (21,2%; 100,0%)
NDISS == © <= EXC1106 == 3 & EIC1202 == 3 (28,8%; 80,0%]
NDISH == C <= EIC1202 == 3 (28,8%; B80,0%)
NDISS == C <= EICL106 == 3 & EIC1102 == 3 & EIC1202 == 3 (25,0%; 84,6%)
NDIS5 == € <= EICL102 == 3 & EIC1202 == 3 [25,0%; 84,6%]
3 NDLS3 == C3 <= EIC1103 == 3 (21,2%; 100, 0%)

Trés anos NDIS3 == C3 <= EIC1106 == 3 & EIC1103 == 3 (21,2%; 100,0%)
(1994/95) | npTS3 == 3 <= EIC1106 == 3 & EICI202 == 3 (28,8%; 80,0%)
NDIS3 == C3 <= EIC1202 == 3 (28,8%; 80,0%)

NDIS3 == C3 <= EIC1106 == 3 & EIC1102 == 3 & EIC1202 == 3 (25,0%; 84,6%)
NDIS3 == C3 <= EIC1102 == 3 & EICL202 == 3 (25,0%; 84,6%)

Conirariamente ao que aconteceu nos modelos do C5.0, nas regras de
associagdo obtemos, para os alunos que entraram no ano lectivo de 1994/95, apos a
aplicagdo do filtro, as regras com as mesmas premissas e valores de suporte e
confianga, para o resultado ao fim de trés e cinco anos. Assim, entre os alunos de
1994/95, as disciplinas que foram importantes para a aprovacfio a todas as disciplinas
até ao terceiro ano continuaram a sé-lo para a conclusiio da licenciatura em cinco
anos.

No entanto, quando pegamos nos alunos que entraram em 1995/96 ¢ 1996/97,
os resultados sdo diferentes ao fim de trés anos. A tUnica disciplina que continua a
aparecer COmo sendo importante ¢ a EIC1202 (Introdugfo & Programagdo II). Este
facto parece indicar que os alunos de 1994/95, o primeiro ano da licenciatura,
tiveram um comportamento algo diferente, possivelmente motivado pela falta de
conhecimento e de aconselhamento dos colegas mais avangados.

Note-se que, em todos os casos, temos pares de regras com 0S mesmos

suporte € confianga, com a diferenga do aparecimento da disciplina EIC1106
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(Técnicas de Comunicacio e Inglés Funcional) com o resultade 3 (Muito Bom). As
regras que ndo contém a condigiio “EIC1106 = = 3” serfio as mais importantes, uma
vez que a disciplina EIC1106 nfio aparece em nenhuma regra de associagio
isoladamente. Este facto pode-se dever 2 situagio de a disciplina EIC1106 ser uma
disciplina com uma percentagem de aprovagdes proxima dos 100%.

Assim, confirmam-se os resultados dos modelos do C5.0, com as disciplinas
EIC1202 (Introdugdo a Programacfio II), EIC1200 (Analise Matematica II) e
EIC1204 (Arquitectura de Computadores) a destacarem-se, assim como algumas das
disciplinas das quais sio complementares, como as EIC1102 (Introducfio 2

Programagao 1) e EIC1100 (Analise Matematica II).

5.7. Discussédo de resultados

Tal como ja aconteceu com as arvores e regras de decisio, vamos agora
debrugar-nos sobre a informagio que foi possivel obter. O estudo de regras: de
associagio também se baseou em irés tipos diferentes de casos:

o anilise de ligagdes das disciplinas do segundo semestre de um
determinado ano, usando as disciplinas do primeiro semestre do
mesmo ano, do primeiro ao quartc ano;

e anilise de ligacdes das disciplinas de um determinado anc completo,
usando as disciplinas do ano anterior, do segundo ao quinto ano;

o andlise de ligagBes da situagio de um aluno ao fim de trés e cinco

anos, usando o perfil baseado nas notas do primeiro ano.

Considerando os dois primeiro casos, e comparando os segundo, terceiro e
quarto anos, tal como fizemos para os modelos do C5.0, colocdmos a questdo:
alguma das formas supera inequivocamente a outra? A resposta que demos para os
modelos do C5.0 mantém-se para as regras de associacdo. Existem disciplinas que
parecem estar mais ligadas a disciplinas do mesmo ano, ao passo que outras estardo
mais ligadas a disciplinas de anos diferentes.

De notar que a excepgio dos modelos do C5.0, no terceiro ano, onde néo foi
determinada nenhuma interdependéncia entre as disciplinas Teoria da Computagio 1

e I, acabou por nfo se manter aqui.
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E preciso ndo esquecer que as regras de associagio fornecem maior
informagio que as arvores ¢ regras de decisiio, uma vez que nos dio todas as
associagdes possiveis, com determinado suporte e confianga, ao passo que os
modelos do 5.0, em cada passo, dividem os dados tendo em conta os atributos onde
se obtém maior ganho de informagio ou o maior racio de ganho de informacdo.
Quando existem duas disciplinas muito proximas, sé uma é escolhida, podendo ficar
a outra esquecida no modelo.

Tendo em conta as regras de associagdo de maiores confianga e suporte para
cada um dos anos, verifica-se que para o ano completo se obtém, geralmente, melhor
suporte, ao passo que para o segundo semestre a confianca é melhor. No entanto, em
alguns casos, a confianga para o ano completo consegue ser melhor.

Relativamente as areas cientificas, ja existem mais algumas associa¢des entre
disciplinas da mesma area, mas esta continua a nio ser determinante, uma vez que
continuam a existir disciplinas de outras 4reas que continuam a ser mais importantes,
em alguns casos.

Vejamos agora a comparagio entre estas duas analises e a tltima, relativa ao
perfil dos alunos, baseado nas notas do primeiro ano. Tal como ja aconteceu
relativamente aos modelos do C5.0, existe alguma coeréncia entre as duas analises.
Assim, sfo as mesmas disciplinas do primeiro ano que sio determinantes para um

bom desempenho na licenciatura.




Capitulo 6

Conclusoes

Os objectivos da presente dissertagio eram o estudo do processo de ECBD e
a avaliagio da adequacio do emprego desta perante situagdes concretas, utilizando
como estudo de caso a base de dados académica da FEUP. Apresentam-se neste
capitulo as concluses finais.

Assim, na proxima secgio faz-se uma breve discussdo sobre o trabalho
realizado. Na secglo 6.2 é feita uma comparacdo entre as arvores e regras de decisdo
e as regras de associagdo. Na secgﬁé 6.3 sdo discutidas algumas alternativas
possiveis. Finalmente, na sec¢iio 6.4, sfio apresentadas algumas sugestOes de trabalho

futuro.

6.1. Discussédo do trabalho realizado

A parte inicial do trabalho (pesquisa bibliografica) foi a mais demorada, uma
vez que, sendo a area de ECBD bastante recente, existem muitos livros que explicam
o conceito de formas diferentes. Para além de muitas vezes se confundirem os
conceitos de ECBD e de prospecg¢io de dados, também se opta muitas vezes por
explica-los de forma mais dirigida a determinados segmentos (empresas,
investigac#o, etc...).

A escolha da forma de abordar o tema que seria mais indicada para o trabalho

-em causa, apesar de ser um processo demorado, veio a revelar-se muito importante
para o desenvolvimento do trabalho, especialmente na distingdo entre o ponto de
vista da prospecgio de dados ¢ da estatistica.

Relativamente a preparagdo dos dados, foi a segunda fase mais demorada. Os

dados encontravam-se com alguns erros de introdugiio e alguns campos
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encontravam-s¢ por preencher. A falta de experiéncia no uso da ferramenta
Clementine, que também foi usada nesta fase, revelou-se um obstaculo que demorou
a ultrapassar. '

Tirando estas duas fases, o trabalho decorreu na maior normalidade. Os testes
decorreram sem problemas, tirando o facto de o uso de bases de dados com muitos
registos ter tido algum peso significativo em termos de desempenho.

No entanto, devido ao vasto leque de resultados que se podem obter, fica
sempre a idela que existe algo mais por descobrir. Sempre que uma hipotese ¢
confirmada, ou um novo resultado é descoberto, novas hipoteses sio geradas e novos
resultados podem aparecer. Este ciclo continuo de descoberta acaba por ser o grande
motor da ECBD.

O filtro para as regras de associagio, desenvolvido durante a presente
dissertagdo, acabou por se revelar bastante util, tendo permitido uma anélise daquelas
de uma forma mais eficiente, o que seria dificil de conseguir se tivéssemos que
considerar o namero elevado de regras geradas.

As solugdes encontradas durante este trabatho acabaram por ir de encontro as
pretensdes iniciais. O uso de ECBD, aplicado a este caso, veio a revelar-se de grande
utilidade, obtendo-se conclusdes importantes como, por exemplo, sobre a relevancia
da area cientifica na interdependéncia entre as disciplinas e a detec¢fio precoce de
casos de insucesso escolar baseado no perfil dos alunos Os resultados obtidos

encorajam fortemente o uso de ECBD em bases de dados académicas.

6.2. Comparacdo entre os modelos gerados

Os modelos gerados pelo C5.0 e pelo apriori sdo diferentes ndo apenas
quanto & forma mas também quanto ao fim a que se destinam: classificagdo e analise
de ligagGes.

Assim, os modelos gerados pelo C5.0, as arvores e regras de decisdo,
permitem de uma forma rapida classificar um determinado tuplo tendo em conta os
valores dos seus atributos. Por outro lado, as regras de associacio geradas pelo
apriori permitem encontrar relagdes tmportantes entre as diversas disciplinas.

As arvores e regras de decisdo resumem os dados de forma simples e legivel,

permitindo ac mesmo tempo classificar casos para os quais ndo se conhece a classe a




Capitulo 6 — Conclusies 148

que pertencem. A aplicagio dos modelos a novos dados, ou a um subconjunto dos
dados seleccionado previamente para teste, permite-nos aferir sobre a sua real
utilidade.

As regras de associagfio permitem-nos verificar as ligagSes existentes entre as
disciplinas. O que pode acontecer ¢ que o nimero de regras geradas pode ser
demasiado elevado, o que torna a informagfio muitas vezes dificil de interpretar. Esta
informagiio pode ser muitas vezes redundante. O filtro, desenvolvido durante a
presente dissertagfo, permite reduzir em grande parte o nimero elevado de regras
geradas. A

Como j& vimos, as regras de associagio fornecem mais informacdo que as
arvores e regras de decisdo, uma vez que nos ddo todas as associagdes possiveis, ao
passo que os modelos do C5.0, em cada passo, dividem os dados tendo em conta os
atributos onde se obtém maior ganho de informagiio ou o maior racio de ganho de
informacgio. Quando existem duas disciplinas muito proximas, sé uma € escolhida,
podendo ficar a outra esquecida no modelo.

As regras de associacio tém ainda a particularidade de se basearem em dois
factores, o suporte e a confianga, que num grande nimero de casos se deslocam em
sentidos opostds. Enquanto nos modelos do C5.0, existe um caminho sequencial a
seguir, nas regras de associagio € necessario fazer uma analise tendo sempre em
conta estes dois factores.

Na analise realizada pdde-se verificar que, em alguns casos, os modelos
gerados para 0s mesmos anos mostravam conclusSes diferentes relativamente as
disciplinas que maior influéncia tinham no sucesso de outras. No entanto, as regras
de associagdo correspondentes eram sempre geradas, embora num patamar de
suporte € confianga relativamente inferiores as mais importantes.

Os testes realizados demonstram que a confianga parece ter um papel mais
importante que o suporte, mas nio podemos simplesmente esquecer este tiltimo. Uma
regra pode ter uma confianca methor mas, se tiver um suporte demasiado baixo,
podera ndo transmitir conhecimento til.

Verificou-se que, que a confianga era melhor quando consideravamos um
menor nimero de disciplinas, na analise do segundo semestre, ao passo que o suporte
melhorava com o aumento do nimero de disciplinas. No entanto, quando o nimero

de registos diminui, o que acontece no quarto ano, o mator namero de disciplinas faz
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com que a confianca aumente e o suporte se mantenha elevado, conseguindo, em
muitos casos, ter ambos os valores comparativamente methores.

De referir que, a partir das regras de associagfio, se pode construir um modelo
de classificagiio, ordenando as regras para uma determinada disciplina por um
determinado critério, em fun¢io do suporte e da confianga, e aplicar a primeira em
que sejam satisfeitas todas as condigdes da premissa. Por omissdo, poder-se-ia
considerar a classe com maior percentagem de casos.

Tendo em conta os resultados obtidos nos modelos gerados, consegue-se
verificar que existe concordancia dos dois modelos nas concluses principais:

e as areas cientificas, tirando algumas excepgbes, parecem nfo ser
determinantes na aprovacio das disciplinas;

e cvidencia-se uma maior motivagdo de um aluno que se inscreve no
primeiro ano de uma Licenciatura em Engenharia Informatica e
Computagfio para as disciplinas relacionadas com informatica e
computadores;

o o perfil dos alunos ao fim do primeiro ano do curso est4 directamente
relacionado com o rendimento, principalmente nos alunos com os
perfis “Bom” e “Muito Bom”;

e as disciplinas Analise Matematica I e I, da area cientifica de
Matemética, sdo muito importantes para um bom desempenho ao fim
dos trés primeiros anos, podendo este facto estar relacionado com a
existéncia de um total de onze disciplinas das areas cientificas de
Matematica e Modelagdo Fisica, uma vez que as referidas disciplinas

fornecem conhecimento de base para estas areas cientificas.

6.3. Discussédo de alternativas

Existem intimeras alternativas que se podem considerar na ECBD de ambito
académico. A riqueza que se esconde por baixo dos dados pode ser explorada de
multiplas formas. Existem abordagens que diferem ndo s6 em relagio aos tipos de
algoritmos mas também relativamente 4 forma de tratar os dados.

Uma alternativa poderia ser o uso de outros algoritmos de prospecgio de

dados. Um exemplo, que chegou a ser equacionado, seria tentar encontrar
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agrupamentos (clusters) de conjuntos de disciplinas que tenham determinadas
caracteristicas em comum. Por exemplo, algumas disciplinas podem ter uma grande
percentagem de aprovagSes a primeira tentativa, outras s6 em recurso. ‘

Qutros agrupamentos podem também ser feitos tendo por base as médias das
notas nas disciplinas, o que poderia permitir detectar o gran de exigéncia de algumas
disciplinas relativamente a outras.

Existem também alternativas em termos de organizago dos dados. O facto de
se considerarem, de cada vez, apenas as disciplinas de cada ano lectivo, apesar de
facilitar a compreensio dos modelos gerados, pode tornar-se limitativo. Por exemplo,

podem existir disciplinas do quinto ano dependentes de outras do primeiro.

6.4. Sugestoes para trabalho futuro

Existem algumas sugestdes que poderdo melhorar, em alguns aspectos, a
pesquisa efectuada. Estes melhoramentos poder-se-fo verificar quer a nivel -dos
dados quer a nivel da ECBD.

Por exemplo, as bases de dados poderiam conter informagio sobre as
equivaléncias de disciplinas, tanto a nivel de mudancas de curso como em mudangas
nos planos de estudo. Esta informacfio permitiria estender o trabalho realizado, por
exemplo, a cursos que tiveram alteragdes recentes no respectivo plano.

Uma sugestdo a um nivel mais global seria a integraciio da informagdo
encontrada no processo de ECBD num sistema de apoio & decis8o, que permitisse

fazer previsSes e correcgdes importantes para 0s anos seguintes.
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Anexo I — Arvores e Regras de Deciséio

Tabela L1 - Arvores e regras de decisio para o primeiro ano

155

Disciplina | Arvore de deciso Regras de decisiio.
EICIL00 1 (L10.0, 0.982} —> 1 if EICLi00 ==
EIC1200 S101100 0 . then -» 1 (110, 0.973)
EIC1101 O {20.0, 0.95) -> 0 f EIC1100 —o
EIC1101 1 -
-> .
EIC1103 1 (7.0, 0.714) -> 0 | o'&0 0 (29, 0.806)
EIC1103 0 (2.0, 1.0) —» 1 Default : —> 1
®IC1102 t {115.0, 0.9%74) -»> 1 if EICIi01 —
EIC1202 EIC1102 0 ' and EIC1104 ==
EICI101 O {15.0, 0.867} -> 0 then -> 1 (112, 0.982)
BICL10L 1 )
if EICLL02 ==
EIC1104 1 (6.0, 0.833) ~> 1 | p.""2"1 (115, 0.966)
EIC1104 O (3.0, 1.0) —> 0
if EIC110Z == 0
and EICL104 ==
then -> 0 (15, 0.824)
if EICL101l ==
and FEICI102 == 0
then -> 0 {15, 0.824)
Default > 1
EICI103 1 if  EIC1103 ==
EIC1203 EIC1101 1 (110.0, 0.936) —> 1 then -> 1 (116, 0.898)
EICL1101 0 . B
EIC1102 1 (3.0, 1.0) —> O ;EenEfflio%lIg 0.875)
EIC110Z O (3.0, 0.667) —> 1 roo
TICI103 0 if EICIL03 ==
EIC11G4 0 {15.0, 1.0} -> 0 and EICL104 ==
EIC1104 1 then -» 0 (15, 0.941)
EIC1102 1 (4.0, 1.0} -> O ]
EICLI102 O (4.0, 0.75) ~> 1 if EICL10Z ==
and EICI103 == 0
then -> 0 (7, 0.889)
Default > 1
EIC1102 1 if EICL10Z ==
EiC1204 EIC1104 1 (109.0, 0.072) -> 1 and EICil04 ==
EIC1104 O (6.0, 0.687) -> 0 then -> 1 (109, 0.964)
ETC1102 O
if EIC1100 == 1
EIC1100 1 (7.0, ©.857) -> 1 then -> 1 (110, 0.955)
EIC1100 ¢ (17.0, 0.765) -> 0
if EICIL00 ==
and EIC1102 == 0
then -> 0 (17, 0.737)
if EIC1104 ==
then -> 0 {21, 0.652)
Default :+ —-> 1
EICL110Z 1 (115.0, 0.9657 -> 1 if ETC1100 ==
EICIZOS EICL102 © then -> 1 {110, 0.984)
FIC1100 1 {7.0, 0.857) -> 1 ¢ src1102
. .7 -> L ==
EIC1100 0 {17.0, 0.706) 0 then —o 1 (115, 0.957)
if EICL100 ==
and EICL102 == O
then —> 0 (17, 0.684)
Default -> 1
EIC1101 1 (118.0, 0.915) —> 1 1f EIC1102 ==
EIC1206 FIC1101 0 and EIC1103 ==
EIC1102 O (35.0, 0.8) -> G then -> 1 (108, 0.927)
EICL102 1
if EICI10L == 1
EIC1103 1 (3.0, 1.0)] -> 1 then ~» 1 {118, 0.908)
EICI103 0 (3.0, 0.667) -» 0
if EICLL0l == ©
and EICL103 ==
then -> 0 (15, 0.765)
if EICI101 == 0
and EIC1102 == §
then -> 0 {15, 0.765)
Default ~> 1
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Tabeln 1.2 - Arvores e regras de decisiio para o segundo ano (semestral)

Disciplina | Arvore de descisio Regras de decisio
EIC2105 1 (B6.0, 0.895) -> 1 if EIC2103 == 1
EICZZOO EIC2105 0 then -»> 1 (7%, 0.901)

EIC2103 1 (3.0, 0.667) ~> 1

ETC2103 0 (18.0, 1.0} -> O if EIC2105 ==

then -> 1 (&6, 0.886)

if EIC2103 ==
and EIC2105 ==
then ~> 0 (18, 0.95)

Default : ~> 1

EICZ101 1 (75.0, 0.973] =5 1 if RIC2101 ==
EIC2201 EIC2101 0 ! then -» 1 (75, 0.961)
EIC2104 1 (15.0, 0.733) —> 1

_ if EICZ2104 ==
EIC2104 9 (17.0, 0.882}y -> 0 then -> 1 (85, 0.92)

Fif EIC2101 ==
and EIC2104 ==
then -> 0 (17, 0.842)

pefault : -> 1

E1C2102 1 (76.0, 0.534) —> 1 if BICZ10Z == 1
EIC2202 ETC2102 0 (31.0, 0.935) -> O then -> 1 (76, 0.923)

if EIC2102 == 0
then -> 0 {31, 0.909}

Default : -> 1
EIC2103 1 (79.0, 0.975) —> 1 +f EIC2100 —=
EIC2203 F1e2103 o d then -> 1 (70, 0.986)
EIC2100 1 (2.C, 1.0} -> 1
( h ! if EIC2103 ==

BIC2100 0 (26.0, '0.923) -> 0 then -> 1 (79, 0.963)

if EICZ100 == 0
and EIC2103 ==
then ~> 0 (26, 0.893)

Default : =~> 1

EICZ102 0 ({31.0, 0.871) ~> O if EICZ2102 == 1
EIC2204 ETC2102 1 and BIC2105 == 1

EIC2105 1 (74.0, 0.805) -» 1 | then -> 1 (74, 0.895)
ETC2105 0 (2.0, 1.0) -> 0 i EIC2105 o=

then -> 0 (21, 0.87)

if EIC2102 ==
then -> 0 (31, 0.848)

Default : -> 1
F1C2103 1 (79.0, 1.0] =% 1 if ELIC2103 — 1
EIC2205 Blep103 O d then -> 1 (79, 0.988)

EIC2104 1 (106.0, 0.8) -> 1

EIC2104 © [18.0, 0.833] —> ¢ | :f EIC2104 ==

then -> 1 (85, 0.966)
if EIC2103 == 0

and EIC2104 == 0
then -> 0 (18, 0.8)

Default ; -> 1
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Tabela I.3- Arvores e regras de decisiio para o segundo ano (anual)
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Disciplina | Arvore de decisfio Regras de decisio
EIC1204 © {21.0, 0.952) -> 0 if EIC1203 == 1
EIC2100 EIC1204 1 and EIC1204 ==
EIC1203 1 (78.0, 0.872) -> 1 then -> 1 (78, 0.862)
EIC1203 0 (8.0, 0.875) -> O if BIC1204 ——
then =-» 0 {21, 0.913)
if EIC1203 ==
then -> 0 (20, 0.309)
Default -> 1
EIC1200 0 (25.0, 0.96) -> 0 if EBICliod == 1
EIC2101 ETC1200 1 ’ and EIC1200 == 1
BTC1104 1 {79.0, 0.937) -> 1 then -> 1 (79, 0.926)
EICL104 € (3.0, 1.0) => O if ETC1200 == 0
then -> 0 (25, 0.926)
if EIC1104 ==
then -> 0 (11, 0.923)
Default > 1
EIC1202 0 {20.0, 0.95) -> O if EIC1102 ==
EIC2102 EIC1203 1 ’ and EIC1203 ==
EIC11¢2 0 (5.0, 1.0) -> 0O and EIC1Z04 ==
EICI1GZ 1 then ~> 1 (77, 0.937)
EIC1204 1 (77.0, 0.948) => 1 | i¢ pre1102 ==
EIcizod 0 (5.0, 0.6} -> 0 then -> 0 (13, 0.933)
if EICL203 ==
then => 0 (20, 0.909)
if EICL204 ==
then -> 0 (21, 0.87)
Dafault : -> 1
- | EIC1203 0 (20.0, 0.95) -» 0 if BICL10Z == 1
EICZIO3 EIC1203 1 ! and EICl104 == 1
EIC1104 0 (3.0, 1.0) —> O and  EICL203 ==
EIC1104 1 then -> 1 (81, 0.94)
EIC1102 1 (81.8, 0.951} => 1 | ¢ preiiod — o
EIC1102 0 (3.0, 0.667) -> O then -> 0 (i1, 0.923)
if EICLIZ203 ==
then ~> 0 {20, 0.909)
if EIC1102 ==
then -»> 0 (13, 0.867)
Default : —-> 1
EIC1204 0 {(21.0, 0.714) -» 0 if EICL104 ==
EIC2104 ETIC1204 1 ' and EICL204 ==
EIC1104 1 (84.0, 0.94) -> 1 then -> 1 (84, 0.93)
EIC1104 0 (2.0, 1.0} -> © if ETC1104 ——
then -> 0 (11, 0.769)
if EBEIC1204 == 0
then -> 0 (21, 0.896)
Default -> 1
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Tabela I.4- Arvores e regras de decisio para o segunde ano (anual)
Disciplina | Arvore de descisdo Regras de decisdo
EIC1104 0 if RICIiC3 ==
EIC2105 F1C1100 0 {7.0, 1.0] -> 0 and EIC1104 ==
EIC1100 1 then -> 1 (88, 0.922)
EIC1103 1 {2.0, 1.0} -> 0 .
if BIC1104 ==
EIC1103 0 {2.0, 1.0) -> 1 and  E101204 —=
EIC1104 1 then -> 1 (84, 0.919)
EIC1102 1 {88.0, 0.932) -> 1
EIC1103 © if BIC1i00 ==
EICLLOL t (3.0, 1.0) =-> 0 and EICLILO3 == O
EIC110l O and EIC1104 == O
ETC1204 1 (2.0, 1.0) => 1 then -> 1 (2, 0.75)
EIC1204 O (3.0, 1.0} -> G iF EIC1103 == 1
and EICL104 ==
then -> 0 (4, 0.833)
if EIC1101 ==
and ETC1103 == 0
and EIC1104 ==
then -> 0 (3, 0.8)
if EIC1103 ==
then —> 0 (15, 0.708)
Default -> 1
BEIC1100 1 it EICi1103 == 1
EIC2200 EIC1204 1 (79.0, 0.911) -> 1 and BEIC1202 == 1
EIC1204 Q then -> 1 (84, 0.872)
ETC1200 1 [4.0, 0.75) ~> 0 )
if BICL100 ==
~ EIC1200 0 {3.0, 0.667) -> 1 then - 1 (86, 0.864)
BI1C11006 0
EIC1103 0 {11.0, 1.0) -> O if EICL100 ==
EIC1103 1 and EIC1103 ==
EIC1202 1 {4.0, D.75) -> 1 then -> ¢ (11, 0.923)
EIC1202 0 {5.0, 0.833}) -> 0
if BIC1204 ==
then => 0 (21, 0.783}
Default : -> 1
EIC1206 O (17.0, 0.765) -> 0 if EIC1102 ==
EIC2201 EIC1206 1 and BICl206 ==
EIC1102 1 (87.G, 0.931) -> 1 then ~> 1 (87, 0.921)
EICI102 O (3.0, 0.667) -> O if EICL205 w-
then -> 0 (17, 0.737)
if EICL102 ==
then -> 0 (13, 0.667)
Daefault -> 1
EIC1203 O (20.0, 0.95} -> 0 if EICI203 ==
EIC2202 EIC1203 1 then -> 1 (87, 0.82}
EIC1104 0 (3.0, 1.0) => O _
E1C1104 1 if BICLZ00 ==
and BEICIZ03 == 1
EIC1204 1 (77.0, 0.909) -> 1 ind EIO1204 — O
EIClz04 O and EIC1206 == 1
EIC1200 1 (2.0, 1.0} -> 0 then -> 1 (2, 0.75)
EIC1200 ©
EIC1206 1 (2.0, 1.0} —> 1 | if EIC1104 ==
EIC1206 0 (2.0, 1.0} -> ¢ | then -> 9 {11, 0.923)
if EICLIZ203 ==
then -> 0 (20, 0.909)
if EBIC1204 ==
then -> 0 (21, 0.87)
Default -> 1
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Tabela I.5- Arvores e regras de decisio para o segundo ano (anual)

Disciplina | Arvore de descisio Regras de decisiio
EIC1206 O (17.0, 0.941) -> © if EIC1104 ==
EIC2203 ETIC1206 1 and EICI203 == 1
2IC1104 0 (3.0, 1.0} -> 0 and EIC1206 ==
ETIC1104 1 then -> 1 (80, 0$.9863)
EIC1203 1 (80.0, 0.975) -> 1 SF ETCL100 -
EIC1203 © and EIC1104 ==
BIC1100 1 (3.0, O.867) > 1 and EBIC1206 ==
EIC1100 O {4.0, 1.0) -> O then -> 1 {79, 0.951}
if EIC1100 ==
and EIC1203 ==
then -> 0 (14, 0.938)
if EIC1104 ==
then -> 0 (11, 0.923)
if EIC1206 ==
then ~> 0 (17, 0.B8%5)
Default : -> 1
EIC1204 G {21.0, 0.952) -> O i1f RICI101 ==
EIC2204 EIC1204 1 and EICL203 ==
EIC1203 G {8.0, 0.875) —> 0 and EIC1204 ==
ET01203 1 then -> 1 (76, 0.897)
EIC1101 1 (76.0, 0.908) -> 1 if BIC1204 —= O
EIC1101 © (2.0, 1.Q0) ~> Q then -> 0 {21, 0.913)
if FIC1101 ==
then -> 0 (16, 0.889)
if EIC1203 ==
then -> 0 {20, 0.864)
Default -> 1
FICL204 1 (86.0, 0.965) —> 1 if BICL104 == 1
EIC2205 BIC1204 O and ETICLZ03 ==
EIC1203 O (12.0, 0.833] => O then -> 1 (84, 0.965)
EIC1203 1 ) __
EIC11C4 1 (7.0, 0.714) -> 1 %ienEESlio?sg_ 0.955)
EIC1104 O (2.6, 1.0) -> O T
if EIC1104 ==
and EICL203 ==
then -> 0 {3, 0.8}
if EICI203 == 0
and BICl1204 ==
then -> 0 (12, 0.786)
Default : -»> 1
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Tabela 16— Arvores e regras de decisdo para o terceiro ano (semestral)

Disciplina

Arvore de decisdo

Regras de decisfio

EIC3200

EIC3105 1 (58.0, 0.9
EIC3105 C¢ (13.0, 0.8

48} ->
46) ~> 0

=

if EIC3105 — 1
then -> 1 (58, 0.833)

if EIC3105 == 0
then -> 0 (13, 0.8)

Default : => 1

EIC3201

EIC3100 1 (57.0, 0.9

EIC3100 C (14.0,

1.0}

651 —> 1
-> 0

if EIC3100 ==
then -> 1 (57, 0.3%49)
if EIC3100 ==
then -> 0 (14, 0.938}

Default : -> 1

EIC3202

EIC3103 1 (59.0,

EIC3103 0 (12.6, 1.0

0.915) > 1

y => 0

if EIC3103 ==

then -> 1 (59, 0.902}

if EBEIC3i03 == 0
then ~> 0 (12, 0.929)

Default : -> 1

EIC3203

EIC3100 O (14.0,

EIC3100 1t
EIC3103 1 (55.0,
EIC3103 0 (2.0,

0.9229) > 0

0.927) —>
1.0) -> 0

if BIC3100 ==
and EIC3103 ==
1 then ~> 1 (53, 0.812]
if BEIC3100 ==
then ->» 0 (14, 0.875)
if EIC3103 ===
then -» 0 {12, 0.857)

Default : -» 1

EIC3204

EIC3100 1 0.9
EIC3100 0
EIC3103 1 (4.0,

EIC3103 0 (10.0,

(57.0,

47) => 1

1.0) > 0
0.6) -> 1

if EIC3100 ==
then => 1 (57, 0.932)
if EIC3100 ==

and EIC3103 ==
then -> 1 (10, ©.583)
if EIC3100 ==

and EIC3103 ==

then -> 0 (4, 0.833)

Default : =-> 1

EIC3205

0.9
0.8

EIC3105 1 (58.0,
EIC3105 0 (13.0,

66) > 1
46} -> 0

if EIC3105 == 1
then -> 1 (58, 0.95)

if EIC3105 == 0
then ~> 0 (13, 0.8)

Default : -> 1
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Tabela 1.7- Arvores e regras de decisiio para o terceiro ano (anual)
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Disciplina | Arvore de deciséo Regras de decisdo
ETC2102 0 (8.0, 1.0) -> 0 1f EIC210Z ==
EIC3100 EICZ102 1 ! and EIC2201 ==
EIC22061 1 (65.0, 0.95) - 1 then -> 1 (60, 0.%35]
EIC2201 0 {2.0, 1.0} -> © if EICZ102 ==
then -> 0 {9, 0.909)
if EIC2201 ==
then -> 0 {3, 0.8)
Default - 1
ETIC2102 0 (9.0, 1.0} -> O 1f EBIC2100 ==
EIC3101, EIC2102 1 and EIC2102 == 1
EIC2100 1 {56.0, 0.964) -> 1 then -> 1 (56, 0.948)
EIC2100 0 {6.0, 0.833) —> 0 if EIC2102 -
then -> 0 (9, 0.909)
if EIC2100 ==
then -> 0 (12, 0.857)
Default ->» 1
EIC2100 O (i2.0, 1.0) —> 0 if EIC2100 ==
EIC3102 E109100 1 and EIC2200 ==
EIC2200 1 {56.0, 0.929) -> 1 then -> 1 (56, 0.314)
EIC2200 O (3.0, 0.667) - 0 SE ETO2100 —=
then -> 0 (12, 0.929)
if EIC2200 =
then -> 0 (7, 0.778)
Dofault @ ~> 1
EICZ100 1 [59.0, C.966) -> 1 if EIC2100 ==
EIC3103 EIC2100 © {12.0, 0.833) -> 0 then => 1 (59, 0.951)
if EIC2100 ==
then -> 0 {12, 0.786)
Default : -> 1
EIC210Z 0 (9.0, 1.0) -> O if EIC2102 ==
EIC3104 Eloo10s 1 and ETC2103 == t
EIC2103 0 (3.0, 1.0} -> O and EIC2204 == 1
5102103 1 then -»> 1 (54, 0.946}
EIC2204 1 (54.0, 0.963) -> 1 |.c prosior — o
mIC2204 0O (5.0, g.8) ->» 0@ then -> 0 (9’ 0.909)
if EIC2103 = 0
then -» 0 (8, 0.9)
1f EIC2204 =
then -> 0 (11, 0.769)
Default -> 1
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Tabela I.8— Arvores e regras de decisio para o terceiro ano (anual)
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Disciplina | Arvore de decisdo Regras de decisdo
EIC2202 1 (61.0, 0.934) -> 1 if EIC2202 == 1
EIC3105 EIC2202 § (10.0, 0.9) -> O then —> 1 (61, 0.%21)
if EIC2202 == 0
then -> 0 (10, 0.833)
Default : -> 1
EICZ2202 O (10.0, 0.8) -> 0O if EIC2202 == 1
EIC3200 EIC2202 1 ! then ~-> 1 (61, 0.%05%)
EIC2100 1 (56.0, 0.964} -> 1 i EIC2100 —= O
EIC21002g01 o s 0 and EIC2101 == I
EIC 1 (2.0, 1.0} - then -» 0 {5, 0.857)
EIC2101 6 {3.0, 0.667) ~> 1
if EBIC2202 ==
then -> 0 (10, 0.833)
if EICZ100 == 0
then ~> 0 (12, 0.714)
Default => 1
EIC2202 0 {10.0, 1.0) -> 0O if EICZ101 ==
EIC3201 EIC?2202 1 and BIC2202 == 1
EIC2101 1 (57.0, 0.947) —-> 1 then -> 1 (57, 0.932)
EIC2101 O (4.0, 0.75) -> 0O if EIC2202 ==
then -> £ {10, 0.917)
if EIC2101 ==
then -> 0 {8, 0.8)
Default : -> 1
EIC2100 O {12.0, ©.917) -> O if EICZ100 == 1
EIC3202 EIC2100 1 and EIC2201 == 1
EIC2201 1 (57.0, 0.93) -> 1 then —> 1 (57, 0.915)
EIC2201 0 (2.0, 1.0) -> 0 if BTC2100 —o
then -> 0 (12, 0.857}
if EIC2201 ==
then -> 0 (3, 0.8}
Default -> 1
EIC2204 © (11.0, 1.0) -> O if EICZ102 =—
EIC3203 EIC2204 1 and EIC2204 == 1
EIC2102 1 [56.0, 0.929) -> 1 then ~> 1 (56, 0.914)
EIC2102 ¢ (4.0, 1.0) -> 0 iF EIC2204 ==
then => 0 {11, 0.923)
if EIC2102 ==
then -> ¢ {9, 0.909)
Default : -> 1
EIC2204 1 (60.0, 0.95) -> 1 if EBIC220%¢ ==
EIC3204 | 0100000 0 (11o0, 0.757) -5 0 then —> 1 (60, 0.935)
if EIC2204 ==
then -> 0 (11, 0.692)
Default : -> 1
EIC2203 © (6.0, 1.0) -> 0 if EICZ201 ==
EIC3205 EIC2203 1 and EIC2202 ==
EIC2201 0 (2.0, 1.0) -> 0O and EICZ203 ==
BLO2o01 1 then -> 1 (59, 0.951)
0 (4.0, 0.75} - then -> 0 (6, 0.875)
if BIC2202 == 0
then -> 0 (10, 0.833)
if BIC2201 == 0
then =-> 0 {3, 0.8}
Default -> 1
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Tabela 1.9- Arvores e regras de decisdo para o quarto ano (semestral)

Disciplina | Arvore de deciséio Regras de decisfio
EIc4200 => 1 Default : -> 1
EIC4201 -> 1 Default ¢ ~> 1
ETC4105 1 (34.0, 0.941) -> 1 If EIC4105 ==
E1C4202 EIC4105 O (3.0, 0.667) -> 0 | then -> 1 (34, 0.917}
if EIC4105 ==
then ~> 0 (3, 0.6)
Default : -> 1
EIC4100 1 (33.0, 0.879) -> 1 If REIC4100 == 1
EICA203 EIC4100 0 (4.0, 0.75) -> O then -> 1 (33, 0.857)
if EIC4100 ==
+then -> 0 (4, 0.667)
Default : -> 1
EXC4103 1 {30.0, 0.667) -> 1 If EIC4103 == 1
EICA4204 EIC4103 0 (7.0, 1.0) -> 0 then -> 1 (30, 0.658)
if EIC4103 == 0
then -> ¢ (7, 0.889)
Default  ~> 1
EIC4101 1 (32.0, 0.938) > 1 If EIC4101 == 1
EIC4205 EIC4101 © {5.0, 1.0)] -> O then -> 1 (32, 0.912)
if EBEIC4101l == 0
then -> 0 (5, 0.857)
Default : -> 1
EIC4206 -> 0 Default : -> 0
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Tabela 1.16- Arvores e regras de decisio para o quarto ano (annal)

Disciplina | Arvore de decisdo Regras de decis@io
EIC3102 1 (34.0, 0.971) —> 1 | if EIC3102 == 1
EIC4100 BIC3102 0 (3.0, 1.0) -> 0 then -> 1 (34, 0.944)
if EIC3102 == 0
then -> 0 {3, 0.8}
Default : -> 1
EIC3102 1 {34.0, 0.941) -> 1 | if EIC3102 ==
EIC4101 EIC3102 0 (3.0, 1.0} => 0 then -> 1 (34, 0.817)
if EIC3102 ==
then -> 0 {3, 0.8)
Default : -> 1
EIC3102 1 (34.0, 0.971) -> 1 if EIC3102 == 1
EIC4102 | 1 oios & (3.0, 1.0) —> 0 then -> 1 (34, 0.544}
if EIC3102 ==
then -> 0 (3, 0.8}
Default : -> 1
EIC3102 1 (34.0, 0.882) -> 1 | if EIC3102 == 1
EIC4103 EIC3102 0 {3.0, 1.0) -> 0 then -> 1 (34, 0.861)
if RBIC3102 == 0
then -> 0 {3, 0.8)
Default : -> 1
EIC3104 1 (35.0, 0.857) -> 1 | if EIC3104 == 1
EIC4104 EIC3104 © (2.0, 1.0) -> Q then -> 1 (35, 0.838}
if EIC3104 ==
then -> 0 (2, 0.75)
Default : -> 1
RIC3104 1 {35.0, 0.971) -> 1 | if EIC3104 ==
EICA105 | Bici0s 0 (2.0, 1.6) <> 0 then -> 1 (35, 0.946)
if BIC3104 ==
then -> ¢ {2, 0.75)
Default : -> 1
EIC3102 1 (34.0, 0.824) ~> 1 | if EIC3102 == 1
EIC4200 EIC3102 0 (2.0, 0.667) -> 0 then => 1 (34, 0.806}
if EIC3102 == 0
then -> 0 {3, 0.6}
Default : -> 1
EIC4201 -> 1 Default : -> 1
EIC3104 1 [35.0, 0.943) —-> 1 if BIC3104 ==
EiC4202 EIC3104 O (2.0, 1.0} ~> 0 then —> 1 {35, 0.919)
if ETIC3104 ==
then -> 0 {2, 0.75)
Default 3 -> 1
EIC3102 1 {34.0, 0.882) -» 1 | if EIC310Z == 1
EIC4203 EIC3102 0 (3.G, 1.0) ~> 0 then -> 1 (34, 0.881)
1if EBIC3102 == 0
then -> 0 (3, 0.8)
Default : -> 1
ETC3102 1 (34.0, 0.588) -> 1 | if EIC3102 == 1
EIC4204 EIC3102 0 (3.0, 1.0) -> 0 then -> 1 (34, 0.583}
if EIC3102 = ©
then -> 0 (3, 0.8}
Default : -> 1
EIC4205 EIC3102 1 (34.0, 0.882) -> 1 | if EIC3102 ==

EIC310Z 0 (3.0, 1.0) -> O

then -> 1 (34, 0.861)

if EIC3102 ==
then -> 0 (3, 0.8)

Default : -> 1

EIC4206

> 0

Default : -> 0
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Tabela I11- Arvores e regras de decisiio para o quinto ano (anual)

Disciplina | Arvore de decisfio Regras de decisdo
EICSlOO -> 1 Default : ~>» 1
EICSIO] - 1 Default : -> 1
EICSIOZ -» 1 Default : -> 1
EIC4104 1 (15.0, 1.0) -> 1 if EIC4104 == 1
EIC5103 EIC4104 0 (2.0, 1.0) -> 0 then ~> 1 (15, 0.941)
if EIC4104 ==
then -> 0 {2, 0.75}
Default : -> 1
ETIC4104 0 (2.0, 1.0} -> 0O if EIC4104 ==
EIC5104 EIC4104 1 and REIC4200 ==
EIC4200 1 (13.0, 0.846) -»> 1 [ then => 1 (13, 0.8)
EIC42Q00 0 (2.0, 1.0) -> 0O iF BIC4200 == 0
then -> 0 {2, 0.75)
if EIC4104 ==
then -> 0 (2, 0.75)
Default : -> 1
EIC4104 1 (15.0, 0.8) -> 0 if RIC4104 = 0
EICS].OS EIC4104 0 (2.0, 1.0} ~> 1 then -> 1 (2, 0.75)
if EIC4104 ==
then ->» 0 {15, 0.765)
Default : -> 0
EIC5106 > 1 Default : ~> 1
EIC5201 -> 1 Default : -> 1
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Tabela II. 1- Andlise dus drvores e regras de decisiio para o primeiro ano (semt.)
Disciplina | Anélise das arvores de deciséo .Analise das regras de deciséo
Correct : i28 { 92.09%} Correct : 131 { 24.24%)
EIC1200 Wrong : 11 { 7.91%} Wrong K 8 { 5.76%)
Total H 139 Total : 139
Coincidence Matrix Coincidence Matrix
SC-EIC1200 $C-EIC1200
8] 1 0 1
0 23 9 & 26 6
1 2 105 1 2 1058
Correct H 127 [ 91.37%) Correct H 127 [ 81.37%)
EIC1202 Wrong H 12 { 8.63%) Wrong : 12 [ 8.63%)
Total H 139 Total : 139
Coincidence Matrix Coincidence Matrix
$C-EIC1202 $C-EIC1202
0 1 . 0 1
0 11 7 0 11 7
1 5 118 1 5 11le
Correct : 127 { 81.37%) Correct H 128 { 92.09%)
EIC1203 Wrong H 12 { B8.63%) Wrong : 11 { 7.91%)}
Total H 139 Total : 138
Coincidence Matrix Coincidence Matrix
$C-EICL203 $C-ETC1203
0 1 8] 1
0 2z 9 G 21 10
1 3 108 1 1 107
Correct H 122 { 87.77%) Correct : 1286 { 90.65%)
EIC1204 Wrong H 17 { 12.23%) Wrong : 13 { 9.35%)}
Total : 139 Total : 139
Ceincidence Matrix Coincidence Matrix
$C-EICLZ04 3C-RIC1204
o 1 0 1
0. 13 10 0 13 10
1 7 108 1 3 113
Correct H 127 [ 91.37%) Correct H iz27 { 91.37%)
EIC1205 Wraong : iz { 8.63%) Wrong : 12 ( B8.63%)
Total : 139 Taotal H 139
Coincidence Matrix Coincidence Matrix
SC-EIC1205 $C-FICL205
o 1 o 2
o} 74 0 T 4
1 8 1z2¢ 1 8 120
Correct : 125 [ 89.93%) Correct H 125 { 89.983%)
EIC1206 Wrong H 14 { 10.07%) Wrong : 14 { 10.07%)
Total : 139 Total : 139
Coincidence Matrix Coincidence Matrix
$C-EIC1206 3C~RTIC1206
0 1 0 1
0 i4 B9 0 14 9
1 5 111 1 5 111
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Tabela IL.2— Andlise das drvores e regras de decisdo para o segundo ane (sem.)

168

Disciplina | Analise das &rvores de decis@o .Analise das regras de decisfio
Correct : 94 { 87.85%) Correct : . 94 [ B7.8B5%)
EIC2200 Wrong H 13 { 12.15%) Wrong T 13 { 12.15%)
Total H 107 Total : 107
Coincidence Matrix Coincidence Matrix
SC-EIC2200 $C-EIC2200
0o 1 0o 1
a] 8 8 0 8 8
1 5 B8 1 5 Bé
Correct : 98 { 91.59%) Correct : 98 { 91.59%)
EIC2201 Wrong : 9 ( 8.41%) Wrong : 9 { B.41%)
Total H 107 Total H 107
Coincidence Matrix Coincidence Matrix
5C-E1C2201 $C-EIC2201
o 1 o] 1
0 12 5 0 - 12 5
1 4 86 1 4 86
Correct H 100 [ 93.46%) Correct : 100 { 83.46%)
EICZZOZ Wrong H 7 [ 6.54%) Wrong H 7 { 6.54%)
Total H 107 Total : 107
Coincidence Matrix Coincidence Matrix
5C-RIC2202 SC-EIC2202
0 1 0] 1
0 23 B 0 23 6
1 1 77 1 1 77
Correct : 98 { 91.59%) Correct H 98 [ 91.539%)
EIC2203 Wrong : 9 { B.41%) Wrong H 9 { 8.41%)
Total H 107 Total : 107
Coincidence Matrix Coincidence Matrix
SC-ETC2203 SC-EICZ2203
0 1 0 1
0 15 2 0 15 2
1 i g3 i 7 83
Correct : 30 [ 84.11%) Correct H a0 | 84.11%)
EIC2204 Wrong : 17 { 15.89%) Wrong . 17 { 15.89%)
Total H 107 Total H 107
Coincidence Matrix Coincidence Matrix
3C~-BIC2204 SC-EIC2204
o 1 0 1
0 19 7 0 19 7
1 10 71 1 10 71
Correct H 100 { 93.46%) Correct : 100 [ 93.46%)
EIC2205 Wrong H 7 [ 6.54%) Wrong : 7 [ 6.54%)
Total H 107 Total : 107
Coincidence Matrix Coincidence Matrix
SC-EIC2205 $C-EIC2205
o] 1 0 1
0 13 5 0 13 B
1 2 87 1 2 87
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Tabela I1.3— Andlise das drvores e regras de decisio para o segundo ano (anual)
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Disciplina | Andlise das arvores de decisio Analise das regras de decisfio
Correct : a5 { 8BB.79%) Correct : 85 { 88.79%)
EICZIOO Wrong H 12 { 11.21%) Wrong : 12 { 11.21%)
Total : 107 Total e 107
Coincidence Matrix Coincidence Matrix
SC-RICZ2100 $C-EIC2100
o 1 0 1
0 18 10 0 8 10
1 2 il 1 2 77
Correct H 94 { 87.85%) Correct H 94 [ 87.85%)
EIC2101 Wrong : i3 [ 12.15%) HWrong : 13 { 12.15%)
Total ! 107 Total H 167
Coincidence Matrix Coincidence Matrix
5C-EI1IC2101 $C-EICZ2101
0 1 0 1
0 14 9 0 . 14 9
1 4 80 1 4 a0
Correct : 20 { B4.11%} Correct : a0 { 84.11%)
EIC2102 Wrong : 17 { 15.89%} Wrong H 17 [ 15.89%)
Total H 107 Total : 107
Ceoincidence Matrix Coincidence Matrix
$C-EIC2102 $C-EIC2102
8] 1 0 1
0 15 9 0 15 9
1 8 15 1 3 75
Correct : 29 { 92.52%) Correct : 99 [ 92.52%)
EIC2103 Wrong H 8 { 7.48B%) Wrong : 8 { 7.48%)
Total H 107 Total H 107
Coincidence Matrix Coincldence Matrix
3C-EIC2103 $C-EIC2103
0 1 0 1
0 19 & 6] 19 8§
1. 2 B0 1 2 80
Correct H 97 I 90.65%) Correct : 97 { 290.65%)
EIC2104 Wrong s 10 { 9.35%) Wrong : 10 { 9.35%)
Total : 107 Total : 107
Cocincidence Matrix Coincidence Matrix
SC-ETIC2104 SC-RIC2104
0 1 4] 1
c 11 7 0 11 7
1 3 86 1 3 86
Correct H 101 { 924.39%) Correct H 101 { 94.39%)
EICZIOS HWrong : & { 5H.61%) Wrong : 6 { b.6l%)
Total : 107 Total : 107
Coincidence Matrix Coincidence Matrix
$C-EIC2105 SC-EIC2105
0 1 o 1
o] 8 B o] 8 6
1 0 93 1 0 93
Correct I 97 { 90.65%) Correct H 94 ( 87.85%)
EICZZOO Wrong : 10 { 9.38%) Wrong : 13 ( 12.15%)
Total H 107 Total : 107
Coincidence Matrix Coincidence Matrix
SC-EIC2200 3C~-RIC2200
0 1 o 1
0 g 7 0 5 11
1 3 88 1 2 89
Correct H 94 ( 89.72%) Correct : 96 { 89.72%)
EICZZOl Wrong : 11 ( 10.28%) Wrong : il { 10.28%)
Total H 107 Total : 107
Coincidence Matrix Coincidence Matrix
$C-EIC2201 SC-EIC2201
0 1 0 1
0 11 6 0 11 6
1 5 85 1 5 85
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Tubela I1.4— Andlise das drvores e regras de decisio para o segundo ano (anual)
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Disciplina | Analise das arvores de deciséio Analise das regras de decisio
Correct : 88 { 82.24%) | Correct B8 [ 82.74%)
EICZZOZ Wrong H 19 [ 17.76%) Wrong R 19 [ 17.76%)
Total : 107 Total : 107
Coincidence Matrix Coincldence Matrix
SC-EIC2202 $C-EIC2202
1 0 i
0 15 14 84 15 14
1 5 73 1 5 73
Correct : 101 { 94.39%) Correct H 101 { 94.39%)
EICZZO3 Wrong H & { 5.61%) Wrong : [} { 5.61%)
Total : 107 Total H 107
Coincidence Matirix Coincidence Matrix
SC-EIC2203 SC-EIC2203
Q 1 ol 1
Q 15 2 0 . 15 2
1 4 86 1 4 86
Correct : 293 { 86.92%) Correct : 93 [ 86.92%)
EIC2204 Wrong H 14 { 13.08%) Wrong H 14 { 13.08%)
Total : 107 Total : 107
Coincidence Matrix Coincidence Matrix
SC-EIC2204 SC-EIC2204
0 1 0 1
0 17 9 ¢! i7 9
1 5 16 1 5 76
Correct : 96 { 89.72%) Correct H 26 { 89.72%)
EIC2205 Wrong H 11 ( 10.28%) Wrong H 11 { 10.28%)
Total : 107 Total : 107
Coincidence Matrix Coincidence Matrix
$C-EIC2205 $C~EIC2205
0 1 o 1
0 7 11 0 7 11
1 0 89 1 0 89
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Tabela IL5 — Anilise das drvores e regras de decisio para o terceire ano (sem.)
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Disciplina | Anélise das arvores de decisdo .Andlise das regras de decisio
Correct H 59 { 83.10%) Correct : 589 [ 83.10%)
EIC3200 Wrong : 12 { 16.90%) Wrong H iz [ 16.820%)
Total H 71 Total H 71
Coincidence Matrix Coincidence Matrix
SC-EIC3200 $C-EIC3200
01 0 1
0 6 10 o] 6 10
1 2 53 1 2 B3
Correct : 63 { 88.73%) Correct : 63 { 8B.73%)
EIC3201 Wrong : 8 { 11.27%) Wrong : 8 ( 11.27%)
Total : 71 Total H 71
Coincidence Matrix Coincidence Matrix
5C-EIC3201 $C~EIC3201
0 1 0 1
0 g 7 o] . 9 7
1 1 54 1 1 54
Correct 4 63 ( 88.73%) Correct H 63 { 88.73%)
EIC3202 Wrong : 8 { 11.27%} Wrong : 8 [ 11.27%)
Total H 71 Total H 71
Coincidence Matrix Coincidence Matrix
3C-EIC3202 SC~EIC3202
0 1 0 1
0] 11 7 o] 11 7
1 1 52 1 1 52
Correct : 63 { 88.73%) Correct : 63 [ 88.73%)
EIC3203 Wrong ' 8 { 11.27%) Wrong H 8 { 11.27%)
Total : 71 Total : Tt
Coincidence Matrix Coincidence Matrix
SO~FRTCR203 SO-EIC3203
o] 1 0 1
0 13 6 0 13 &
1 2 50 1 2 50
Correct : 60 { 84.51%) Correct : &0 { B4.51%)
EIC3204 Wreng : 11 [ 15.49%) Wrong : 11 { 15.49%)
Total : 71 Total H 71
Coincidence Matrix Coincidence Matrix
$C-EIC3204 5C-RIC3204
0 1 0o 1
0 2 10 0] 2 10
1 1 58 1 1 58
Correct H 63 [ 88.73%) Correct H 63 { BB.73%)
EIC3205 Wrong H 8 { 11.27%) Wrong H 8 | 11.27%)
Total : 71 Total : 71
Colincidence Matrix Coincidence Matrix
5C~EIC3205 $C-EIC3208
0 1 0 1
0 8 B 0 8 8
1 0 55 1 0 55
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Tabela II.6-Andlise das drvores e regras de decisito para o tereeiro ano (anual)
Disciplina | Anélise das &rvores de decisio .Andlise das regras de decisdo
Correct : 64 { 90.14%} Correct H 64 { 90.14%)
EIC3100 Wrong : 7 { 9.86%) Wrong B 7 { 9.86%)
Total : 71 Total : 71
Coincidence Matrix Coincidence Matrix
SC-RIC3100 SC-RTC3100
g 1 0 1
0 8 2 0 g 2
3 5 56 1 5 56
Correct : 63 [ 88.73%) Correct H 83 { 88.73%)
EIC3101 Hrong H 8 ({ 11.27%) Wrong : g { 11.27%)
Total : 71 Total H 71
Coincidence Matrix Coincidence Matrix
$C-EIC3101 SC-EIC3101
0 1 0 1
0 i5 8§ 0 - 15 &
1 2 48 1 2 48
Correct H 62 { 87.32%) Correct : 62 { B87.32%)
EIC3102 Wrong : 9 { 12.68%) Wrong : 9 { 12.68%)
Total H 71 Total H 71
Coincidence Matrrix Coincidence Matrix
3C-RIC3102 $C-EIC3102
0 1 0 1
o] 13 8§ 0 13 @&
1 3 49 1 3 49
Correct : 62 [ B7.32%) Correct : 62 [ B87.32%)
EIC3]‘O3 Wrong : 9 [ 12.68%) Wreng : 9 { 12.68%)
Total H 71 Total H 71
Coincidence Matrix Coincidence Matrix
$C-EIC3103 $C~E1C3103
g 1 0 1
0 8 4 o] 8 4
1 5 54 1 5 54
Correct H 65 { 91.55%) Correct : 65 { 91.55%)
EIC3104 Wrong : ] { 8.45%) Wrong : 6 { 8.45%)
Total : 71 Total : 71
Coincidence Matrix Coincidence Matrix
SC-EIC3104 SC-EIC3104
0 1 8] 1
o} 15 4 0 i5 4
1 2 50 1 2 50
Correct H 63 { 88.73%) Correct : 63 { 88.73%)
EIC3105 Wrong H 8 ( 11.27%) Wrong : 8 { 11.27%)
Total H 71 Total H 71
Coincidence Matrix Coincidence Matrix
S5C~EIC3105 SC-EIC3105
0 1 0 1
0 7 1 0 701
1 7 56 1 7 56
Correct H 61 { B5.92%) Correct H a1 { 85.92%)
EIC3200 HWrong H 10 { 14.08%) Wrong H 10 [ 14.08%)
Total H 71 Total : 71
Coincidence Matrix Ceoincidence Matrix
$C-EIC3200 $C-EIC3200
0 1 0 1
0 11 5 o] 11 5
1 5 50 1 5 50
Correct H 64d { 90.14%) Correct H 64 { 90.14%)
EIC3201 Wrong H 7 [ %.86%) Wrong : 7 { 9.86%)
Total : 71 Total H 71
Coincidence Matrix Coincidence Matrix
SC~EIC3201L $C-EIC3201
o] 1 a 1
o] 13 3 0 13 3
1 4 51 1 4 51
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Tabela I1.7- Andlise das drvores e regras de decisiio para o terceiro ano (anual)

Disciplina | Anélise das 4rvores de deciséo . Analise das regras de decisdo
Correct - @ 63 { BB.73%) Correct H 63 { 88.73%)
EIC3202 Wrong H 2] { 11.27%) Wrong 3 8 { 11.27%)
Total H 71 Total : T
Coincidence Matrix Coincidence Matrix
5C~-EIC3202 $C-EIC3202
0 1 0 1
o] 12 6 0 1z 6
1 2 51 1 2 51
Correct H 66 [ 92.96%) Correct : 66 { 92.96%)
EIC3203 Wrong H 5 { 7.04%) Wrong H 5 { 7.04%)
Total : 71 Total H 71
Coincidence Matrix Coincidence Matrix
S5C-EI1IC3203 SC-EIC3203
) 1 : 0 1
0 15 4 0 15 4
1 1 51 1 1 51
Correct : 63 { 88.73%) Correct : 63 { 88.73%)
EIC3204 Wrong H 8 { 11.27%) Wrong H 8 ( 11.27%)
Total : 71 Total H 71
Coincidence Matrix Coincidence Matrix
3C~EIC3204 $C-EIC3204
0 1 0 1
8] 9 3 o 9 3
1 5 54 1 5 54
Correct H 64 { 80.14%) Correct : G4 { 50.14%)
EIC3205 Wrong : 7 { 9.86%) Wrong : 7 { 9.856%)
Total : 71 Total t 71
Coincidence Matrix Coincidence Matrix
$C-EIC3205 3C-RIC3205
0 1 0 1
o} 12 4 0 12 4
1 3 52 1 3 52
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Tabela IT.8- Andlise das drvores e regras de decisdo para o quario ano (sem.)
Disciplina | Anélise das arvores de deciséo .Andlise das regras de decisdo
Correct H 27 { 72.97%) Correct : 27 { 72.97%;}
EIC4200 Wrong H 16 { 27.03%) Wrong K 10 { 27.03%)
Total H 37 Total H 37
Coincidence Matrix Coincidence Matrix
SC-EIC4200 $C-EIC4200
0 i o 1
o] 0 10 0 0 10
1 0 27 1 s 27
Correct H 33 { B2.19%) Correct : 33 { 89.19%)
EIC4201 HWreng H 4 { 10.81%) Wrong H 4 { 10.81%)
Total : 37 Total : 37
Coincidence Matrix Coincidence Matrix
SC-RIC4201 5C-BIC4201
0o 1 0 1
0 0 4 0 . 0 4
1 0 33 i 0 33
Correct H 34 ( 91.89%) Corxrect H 34 { 91.89%)
EIC4202 HWrong : 3 { 8.11%) Wrong H 3 I 8.11%)
Total H 37 Total : 37
Coincidence Matrix Coincidence Matrix
SC-ETC4202 $C-EIC4202
o 1 o 1
0 2 3 0 z 3
1 0 32 1 0 32
Correct f 34 [ 91..89%) Correct : 34 [ 91.B%%)
EIC4203 Wrong : 3 { B.11%) Wrong . 3 { 8.11%)
Total t 37 Total : 37
Coincidence Matrix Coincidence Matrix
$C-EIC4203 $C-EIC4203
0 1 g1
¢] 4 2 0 4 2
1 1 30 1 1l 30
Correct H 23 ( 62.16%) Correct H 23 [ 62.16%)
EIC4204 Wrong : 14 { 37.84%) Wrong : 14 [ 37.84%)
Total H 37 Total : 37
Coincidence Matrix Coincidence Matrix
SC-EIC4204 3C-EIC4204
o 1 o 1
4] 5 14 0 5 14
1 0 18 1 0 18
Correct : 33 { 89.19%) Correct : 33 { 89.19%)
EIC4205 Wrong 5 4 { 10.81%) Wrong : 4 { 10.81%)
Total H 37 Total H 37
Coincidence Matrix Coincidence Matrix
$C-EIC4205 $C-BEIC4205
g 1 g 1
0 5 1 0 5 1
1 3 28 1 3 28
Correct H 22 { 59.46%) Correct H 22 [ 59.46%)
EIC4206 Wrong H 15 [ 40.54%) Wrong : 15 [ 40.54%)
Total : 37 Total : 37
Coincidence Matrix Coincidence Matrix
S5C-RIC4206 SC-EIC4208
o 1 0 1
0 22 0 0 22 0
1 15 0 1 15 0
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Tabela I1.9- Andlise das drvores e regras de decisio para o quarto ano (anual)
Disciplina | Anélise das arvores de decisdo Andlise das regras de decisfio
Correct : 34 { 91.89%) | Correct : 34 [ 91.89%)
EIC4100 Wrong : 3 { 8.11%) Wrong : 3 { 8.11%)
Total H 37 Total .z 37
Coincidence Matrix Coincidence Matrix
$C~EIC4100 $C-EIC4100
0 1 0 1
0 2 3 0 2 3
1 0 32 1 0 32
Caorrect : 31 [ 83.78%) Correct H 31 [ 83.78%)
EIC4101 Wrong H 6 [ 16.22%) Wrong : Q [ 16.22%)
Total H 37 Total : 37
Coincidence Matrix Coincidence Matrix
S5C-EIC4101 $C-EIC4101
0 1 0 1
0 2 6 0 2 6
1 029 1 - 029
Correct H 34 { 91.89%) Correct : 34 ( 91.89%)
EIC4102 Wrong H 3 { 8.11%} Wrong H 3 ( B8.11%)
Total H 37 Total H 37
Coincidence Matrix Coincidence Matrix
5C~EIC4102 $C-EIC4102
0 1 0 1
0 2 3 0 2 3
1 0 32 1 0 32
Correct H 34 { 91.89%) Correct H 34 ( 91.89%)
EIC4103 Wrong : 3 { 8.11%) Wrong H 3 { 8.11%)
Total : 37 Total H 37
Coincidence Matrix Coincidence Matrix
$C-EIC4103 $C-EIC4103
0 1 o 1
0 2 3 o] 2 3
1 0 32 1 o 32
Correct H 30 { 81.08%) Correct H 30 { 81.08%)
EIC4104 Wrceng : 7 { 168.92%) Wrong B 7 [ 18.92%)
Total : 37 Total : 37
Coincidence Matrix Coincidence Matrix
SC-ETC4104 SC-EIC4104
0 1 0 1
o] 5 6 0 5 6
1 1 25 1 1 25
Correct : 33 [ 89.19%) Correct H 33 { 89.19%)
EIC4105 Wrong : 4 { 10.81%; Wrong : 4 { 13.81%)
Total : 37 Total H 37
Coincidence Matrix Coincidence Matrix
$C-EIC4105 $C-EIC4105
0 1 0 1
0 2 0 0 2 0
3 4 31 1 4 31
Correct H 29 { 78.38%) Correct : 29 { 78.38%)
EIC4200 Wrong : 8 [ 21.62%) Wrong H 8 ( 21.62%)
Total : 37 Total H . 37
Coincidence Matrix Coincidence Matrix
$C-EIC4200 SC-EIC4200
0 1 01
0 2 8 0 2 8B
1 0 27 1 0 27
Correct : 33 { 89.19%) Correct : 33 { 89.19%)
EIC4201 Wrong : 4 { 10.81%) Wrong : 4 { 10.81%)
Total : 37 Total H 37
Coincidence Matrix Coincidence Matrix
3C-RIC4201 SC-EIC4201
0 1 0 1
0 0 4 0 0 4
1 0 33 1 0 33
Correct : 34 { 91.89%) Correct : 34 [ 91.89%)
EIC4202 Wrong H 3 {( 8.11%) Wrong : 3 { 8.11%)
Total : 37 Total : 37 .
Coincidence Matrix Coincidence Matrix
SC-EIC4202 $C-EIC4202
0o 1 0 1
0 4 1 0 4 1
1 2 30 1 2 30
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Tabela I1.10~ Andlise das drvores e regras de decisio para o quarto ano (anual)

Disciplina | Analise das 4rvores de decisdo Anélise das regras de decisfio
Correct : 33 { 89.19%) ‘Correct : 33 { 89.19%)
EIC4203 Wrong : 4 ( 10.81%) Wrong : 4 { 10.81%)
Total : 37 Total H 37
Coincidence Matrix Coincidence Matrix
SC-BIC4203 SC-BIC4203
0o 1 0 1
0 2 4 0 2z 14
1 0 31 1 0 31
Correct : 20 { 54.05%) Carrect : 20 { 54.05%)
EICA4204 Wrong : 17 { 45.95%) Wrong H 17 { 45.95%)
Total H 37 3 Total : 37
Coincidence Matrix Coincidence Matrix
$C-RIC4204 SC-EIC4204
0 1 0 1
0 2 17 o} 2 17
1 0 18 1 - 0 18
Correct : 33 { 89.19%) Correct H 33 { 8%.1%%)
EIC4205 Wrong : 4 { 10.81%) .Wrong H 4 { 10.81%)
Total H 37 Total : 37
Coincidence Matrix Coincidence Matrix
SC-BIC4208 S5C-EIC4205
g 1 0 1
0 2 4 0 2 4
1 0 31 1 0 31
Correct : 22 | 59.46%) Correct : 22 [ 59.46%)
EIC4206 Wrong : 15 { 40.54%) HWrong H 15 [ 40.04%)
Total H 37 Total H 37
Coincidence Matrix Coincidence Matrix
$C~EIC4206 SC-EIC4206
4] 1 o] 1
0 22 0 0 22 0
1 15 0 1 15 0
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Tabela I1.11- Andlise das drvores e regras de decisido para o quinte ano (anual)
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Disciplina | Analise das arvores de decisdo -Anélise das regras de decisdo
Correct H 12 { 75.00%) Correct H 12 { 75.00%)
EICS 100 Wrong : 4 { 25.00%) Wrong : 4 [ 25.00%)
Total H 16 Total : 16
Coincidence Matrix Coincidence Matrix
SC-EIC5100 SC-EIC5100
o 1 o 1
0 g 4 Q 0 4
1 Q 12 1 0 12
Correct : 12 { 75.00%) Correct 4 12 { 75.00%)
EIC5101 Wrong : 4 [ 25.00%) Wrong : 4 { 25.00%)
Total : 16 Total : 16
Coincidence Matrix Coincidence Matrix
SC-EIC5101 $C-EIC5101
0 1 0 1
¢ c 4 0 - 0 4
1 0 12 1 o 12
Correct : 12 [ 75.00%} Correct : 12 { 75.00%)
EICSloz Wrong : 4 { 25.00%) Wrong : 4 [ 25.00%)
Total : 16 Total : 16
Coincidence Matrix Coincidence Matrix
SC-EIC5102 8C-EIC5102
o 1 9 1
0 0 4 0 0 4
) 1 0 12 1 0 12
Correct H 13 ( 81.25%) Correct : 13 [ B1.25%)
EIC5103 Wrong : 3 { 18.75%) Wrong : 3 { 18.75%)
Total H 16 Total H 16
Coincidence Matrix Coincldence Matrix
$C-EIC5103 SC-EIC5103
o 1 0 1
0 1 3 0 1 3
1 o 12 1 0 12
Correct H 9 [ 56.25%) Correct : 9 [ 56.25%)
EIC5104 Wrong 1 7 [ 43.75%) Wrong : 7 [ 43.75%)
Total : 16 Total : 16
Coincidence Matrix Coincildence Matrix
5C-EIC5104 $C-FEIC5104
0o 1 0 1
¢} 1 4 0 1 4
1 3 8 1 3 8
Correct : 14 { 87.50%) Correct H 14 [ 87.50%)
EIC5105 Wrong : 2 { 12.50%) Wrong : 2 [ 12.50%)
Total H 16 Total H 16
Coincidence Matrix Coincidence Matrix
SC-EIC5105 $C-EIC5105
0 1 0 1
0 14 1 0 14 1
1 1 0 1 1 0
Correct : 13 { B1.25%) Correct : 13 ( 81.25%)
EIC5106 Wrong : 3 | 18.75%) Wrong H 3 [ 18.75%)
Total : 16 Total H 16
Ceincidence Matrix Coincidence Matrix
$C-EIC5106 $C-EIC5108
o 1 o 1
0 g 3 0 g 3
1 Q0 13 1 9 13
Correct : 16 {100.00%} Correct : 16 (100.00%)
EHI:5201 Wrong H 0 { 0.00%) Wrong : 0 [ 0.00%)
Total : 16 Total H 16
Colncidence Matrix Coincidence Matrix
SC~EICHE201 $C-EIC5201
1 1

1 16

1 16
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EIC1200 <= EIC1100 (221:79.5%, 0.964)

EIC1Z00 <= EIC1i0l1 & EICL100 (218:78.4%, 0.968)

EIC1200 <= EIC1101 & EIC1102 & EICL100 (206:74.1%, 0.971)
EICL200 <= RIC1101 & EIC1102 & EIC1103 & EIC1100 (198:71.2%, 0.98)
EIC12Q0 <= EIC1101 & EIC1102 & EIC1103 {[207:74.5%, 0.942)
EIC1200 <= £IC1101 & EICL1102 (217:78.1%, 0.931)

ETIC1200 <= EIC1101 & EICL103 & RIC1100 {204:73.4%, 0.975}
EICL200 <= EIC1101 & EIC1103 (216:77.7%, 0.931)

EIC1200 <= EIC1101 (235:84.5%, 0.915)

ETCL200 <= EICLl102 & EIC1100 {207:74.5%, 0.971)

EIC1200 <= EICl102 & REIC1103 & EICL100 (198:71.2%, 0.98)
EICLZ200 «= EIC1102 & EIC1103 (213:76.6%, 0.925)

EIC1200 <= EIC1102 (232:83.5%, 0.884)

EIC12Q0 <= EIC1103 & EIC1100 (205:73.7%, 0.976)

EIC1200 <= RIC1103 (229:82.4%, 0.891)

EIC1200 <= EIC1104 & EIC1100 (208:74.B%, 0.966)

EICL200 <= EIC1104 EIC1101 & EIC1100 (208:74.8%, 0.966}

EICL200 <= EIC1104 EIC1101 & EIC1102 & EICL100 (201:72.3%, ©0.97)
EIC1200 <= EIC1104 ETC1101 & EIC1102 & EIC1103 {203:73.0%, (.346)
EIC1200 <= EIC1104 EIC1101 & BEIC110Z (211:75.9%, 0.934)
EIC1Z200 <= EIC1104 EIC110i & EIC1103 & EIC1100 {19%:71.6%, 0.975)
EIC1200 <= EIC1104 EICL101 & EIC1103 (210:75.5%, 0.933}

EIC1200 <= EIC1104 EIC1101 {223:80.2%, 0.915)

EIC1102 & EICLl10C (201:72.3%, 0.97)

EIC1102 & EIC1103 & EICI100 (195:70.1%, 0.979)
EIC1102 & EIC1103 (209:75.2%, 0.928)

EIC1102 (221:79.5%, 0.9)

EIC1200 <= EIC11i04 EIC1103 & ETIC1100 (199:71.8%, 0.975)

EIC1200 <= EIC1104 EIC1103 (220:78.1%, 0.9)

&
&
&
&
&
&
&
EICL200 <= RIC1104 &
&

&

&

&

&

EIC1200 <= EICl1104 (240:86.3%, 0.858)

&

&

&

&

&

&

&

&

&

&

&

&

&

EICI1200 <= EIC1104
EIC1200 <= EIC1104
EIC1200 <= EIC1104

EICL2Q0 <= BIC1106 EIC1100 (219:78.8%, 0.963)

EICI1Z00 <= EIC11l08& ETIC1101 & BEIC110C {216:77.7%, 0.968)

EIC1200 <= EIC1106 EIC1101 & EIC1102 & EICL100 (204:73.4%, 0.971)

EICL1200 <= EIC1196 EIC1101 & EIC1102 & EIC1103 (206:74.1%, 0.942)

EIC1200 <= EICli06 £EIC1101 & EICLIO0Z2 (215:77.3%, 0.93)

EIC1101 & EIC1103 & EIC1100 {203:73.0%, ©.975)

EIC1101 & EIC1103 (215:77.3%, 0.93)

EIC1101 (231:83.1%, 0.%18}

ETC1102 & EICL100 {205:73.7%, 0.971)

EIC1102 & EIC1103 & BICLiCO (197:70.9%%, 0.98)

EIC110Z & EIC1103 (212:76.3%, 0.925)

EIC1102 (228:82.0%, 0.89)

EIC1103 & EICL100 (204:73.4%, 0©.975)

EICL103 (226:81.3%, 0.898)

EICL104 & EIC1100 (206:74.1%, 0.966)

ETC1104 & EIC1101 & EIC1100 {206:74.1%, 0.968)

EIC1104 & EICLLO1 & EIC1102 (209:75.2%, 0.933)

EIC1104 & EIC110} & EICL1103 (209:75.2%, 0.933)

EIC1304 & EICLi01 (220:78.1%, 0.918)
&
&
&
&

EICIZ00 <= EIC1106
EIC1200 <= EICL1106
EIC1200 <= EIC1106
RTC1200 <= EIC1106
EIC1200 <= EIC1106
EIC1200 <= EIC1106
EIC1200 <= EICl106
EIC1200 <= EIC1106
EICL200 <= EIC1106 &

EIC1200 <= EICil06 &

EICL200 <= EIC1106 &
EIC1200 <= EIC1106 &
EIC1200 <= EICl106 &

EIC1200 <= EICl1106 &

EIC1200 <= EIC1106 & EIC1i04 EIC1102 & EIC1100 (199:71.6%, 0.97)
EIC1l200 <= EIC11i06 & EIC1104 EICL102 & EIC1103 (208:74.8%, 0.928)
EIC1200 <= EIC1106 & EIC1104 EIC1102 (218:78.4%, 0.904}

EICL200 <= EICI1106 & EICL1104 EIC1103 & EICL1100 {198:71.2%, 0.975)
EIC1200 <= EICll06 & EIC1104 & EIC1103 {218:78.4%, 0.904)

EIC1200 <= EIC1106 & EIC1104 (234:84.2%, 0.872}

EIC1200 <= EIC1106 {260:93.5%, 0.835)

Figura II1.1 - Regras de associagdo: disciplina EIC1200

Melhor suporte: 260:93.5% {conf=83.5%)
Melhor confianca: 98.0% (sup=198:71.2%)

EIC1200 <= RIC1101 & EICl102 & EIC1103 & EIC1100 (198:71.2%, 0.98)
EIC1200 <= EIC1102Z & EIC1103 & EIC1100 (198:71.2%, 0.98)

EIC1200 <= EIC1106 ({260:93.5%, 0.835)

EIC1200 <= EICI1103 & EICL100 (205:73.7%, 0.976)

EIC1200 <= KIC1104 (24C:86.3%, 0.B858)

EIC1200 <= EICL1102 & EIC1100 (207:74.5%, 0.971)

ETIC1200Q <= EIC1101 {235:84.5%, 0.915)

BEIC1200 <= EIC1101 & EIC1100 (218:78.4%, 0.968)

EIC1200 <= EICl1106 & ETIC3I101 (231:83.1%, 0,918)

EIC1200 <= EIC1100 (221:79.5%, 0.9&4)

Figura II1.2 - Regras de associacio para a disciplina EIC1200 apds o filtro
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EIC1202 <= EICL10C (221:79.5%, C.964)
EIC1202 <= EIC1101 & EICL100 (218:78.4%, 0.968)

EIC1202 <= EICI1101 & EIC1102 & EICL100 {206:74.1%, 0.99)

EIC1202 <= EIC1101 & EIC1102 & EIC1103 & EICL100 (198:71.2%, 0.99}
EIC1202 <= EICI101 & EIC1102 & EICL103 {207:74.5%, 0.986)

EIC1202 <= EICL10l & EICL102 {217:78.1%, 0.986)

EIC1202 <= EIC1101 & EICLI03 & ELCL10C {204:73.4%, 0.98)

EIC1202 <= EICL101 & EIC1103 {216:77.7%, 0.972)

EIC1202 <= EICL10L (235:84.5%, 0.949)

EICL202 <= EIC1102 § EICI100 (207:74.5%, $.99)

EIC1202 <= EIC1102 § EIC1103 & EIC1i00 (198:71.2%, 0.99)

EIC1202 <= EICL102 & EICI103 (213:76.6%, 0.981)

EIC1202 <= EICL102 (232:83.5%, 0.97}

EIC1202 <= EIC1103 & EICL100 (205:73.7%, 0.976)

EICL202 <= EICL103 (229:82.4%, 0.943)

BEIC1202 <= EYC1104 & EIC1100 (208:74.8%, 0.986)

EIC1202 <= EICI1104 & ETCL101 & EIC1100 (208:74.8%, 0.986)

EIC1202 <= EICL104 & EICLICL & EIC1102 & ETCL100 (201:72.3%, 0.99)
BIC1202 <= EICL104 & EICL101 & EIC1102 & EICL103 (203:73.0%, 0.99)
EICiZ02 <= EICL104 § EIC1101 & EICL102 (211:75.9%, 0.9291)

EICL202 <= EIC1104 § EIC110l & EICL103 & EIC1100 {19%9:71.6%, 0.985)
EICL202 <= EIC1104 & EICL101 & EICLi03 (210:75.5%, 0.981)

ETC1202 <= ETC1104 & ETICL101 (223:80.2%, 0.973} -

EIC1202 <= EIC1104 & ELCL102 & EICL100 (201:72.3%, 0.9%)

EIC1202 <= EICL104 & EICL102 & EICI103 & EICI100 (195:70.1%, 0.99)
BIC1202 <= EIC1104 & EIC110Z & EICL103 (209:75.2%, O.986)

EIC1202 <= EIC1104 & EIC1102 {221:79.5%, 0.977)

EIC1202 <= EICL1104 & ELC1103 & EICL100 (1§9:71.6%, 0,985}

EIC1202 <= EICL104 & EICL103 (220:79.1%, O.9%64)

EICL20Z <= EICL104 (240:86.3%, 0.942)

EIC1202 <= EICL106 & EIC1100 [21%:78.8%, 0.953)

EIC1202 <= EIC1106 & EIC1101 & EICLi00 (216:77.7%, 0.968)

EIC1202 <= EICI106 & EIC1101 & EIC1102 & EIC1100 {204:73.4%, 0.99)
EICL202 <= EIC1106 & EICL10l & EIC1102 & EICL103 (206:74.1%, 0.985)
EIC1202 <= EIC1106 & EICL10l & EICL102 (215:77.3%, 0.986)

BEIC1202 <= EICLi06 & EICL10l & EICI103 & EIC1100 (203:73.0%, 0.98)
ETC1202 <= EICI1G6 & EIC1101 & EICI103 (215:77.3%, 0.972)

EIC1202 <= EIC1106 & EIC1101 (231:83.1%, 0.957)

EIC1202 <= EICL106 & EICL102 & EICL100 (205:73.7%, 0.99)

EICL202 <= EICL106 & EIC1102 & EICL103 & ELC1100 (197:70.9%, 0.93)
EIC1202 <= EIC1106 & EICL102 & EICLIO3 {212:76.3%, 0.981}

EICL202 <= EICL106 §& EIC1102 (228:82.0%, 0.974)

EIC1202 <= EIC1106 & EIC1103 & EICLi00 {204:73.4%, 0.975)

EIC1202 <= EIC1106 & EIC1103 [226:81.3%, 0.951)

EIC1202 <= EICL106 & EICL104 & EICLi00 (206:74.1%, 0.985)

EIC1202 <= EIC1106 & EIC1104 & EIC110i & EIC1100 {206:74.1%, 0.0985)
EIC1202 <= BICi106 & EIC1104 § EICI10L & EIC1102 (209:75.2%, 0.99)
ETC1202 <= RIC1106 & EIC1104 & EIC110l & EICL103 (209:75.2%, 0.981)
EIC1202 <= EIC1106 & EIC1104 & EICL101 (220:79.1%, 0.977)

EICL202 <= EICL106 & EICL104 & EICL102 & EICI100 (199:71.6%, 0.99)
EICi202 <= EIC1106 & EICL104 § EICI102 & EIC1103 {208:74.8%, 0.986)
EICL202 <= EIC1106 & EIC1104 & EIC1102 {[21B:78.4%, 0.982}

EIC1202 <= EIC1106 & EIC1104 & EICL103 & EICL100 (198:71.2%, ©0.985)
EIC1202 <= EIC1106 & EIC1104 & ETC1103 (218:78.4%, 0.968)

EIC1202 <= EICL106 & EICL104 (234:84.2%, 0.957)

BIC1202 <= EICL106 (260:93.5%, 0.908)

Figura I11.3 - Regras de associagdo: disciplina EIC1202

Melhor suporte: 260:93.5% (conf=90.8%)
Melhor confianca: 292.1% (sup=211:75.3%%)

EIC1Z202 <= EIC1104 & EIC1101 & EIC1102 (211:75.9%, 0.991)
EIC1202 <= EIC1i06 (260:93.5%, 0.908)

EIC1202 <= BIC1101 & EIC1102 (217:78.1%, 0.986)

EIC1202 <= EIC1104 {240:86.3%, 0.942)

EIC1202 <= EIC1106 & EIC1104 & EICl1102 (218:78.4%, 0.982)
EICL202 <= EIC1101 (235:84.5%, 0.949)

EIC1202 <= EIC1104 & EIC1102 (221:78.5%, 0.977)

ELC1202 <= EIC1106 & EIC11i04 (234:84.2%, 0.957)

EIC1202 <= EIC1106 & EIC1102 (228:82.0%, 0.974)

EIC1l202 <= ETC1102 (232:83.5%, 0.87)

Figura I11.4 - Regras de associacio: disciplina EIC1202 apés o filtro
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EICL203 <= EIC1100 (221:79.5%, (.905)

BEICl1203 <= EIC1101 & EICL1100 (218:78.4%, 0.917)

EIC1203 <= EIC1101 % EICL1102 & EIC1100 (206:74.1%, 0.932)

EIC1203 <= EIC1101 & EIC1102 & EIC1103 & EICL100 (198:71.2%, 0.97)
EIC1203 <= EIC1101 & EIC1102 & EICI103 (207:74.5%, 0.947)

EIC1203 <= RIC1101 & EIC1102 (217:78.1%, 0.303)

EIC1203 <= EIC110} & EICL103 & EIC1100 (204:73.4%, 0.971)

EIC1203 <= EIC1101 & EICL103 (216:77.7%, 0.3944)

EICi203 <= EIC1101 (235:84.5%, 0.881)

EIC1203 <= EICL102 & BEIC1100 (207:74.5%, 0.928)

EIC1203 <= EIC1102 & EIC1163 & EIC1l100 (198:71.2%, 0.97)

EIC1203 <= EIC1102 & EIC1103 (213:76.6%, 0.93)

EICLZ203 <= EIC1102 (232:83.5%, 0.858)

EIC1203 <= EIC1103 & EICL1iQ0 (205:73.7%, 0.966)

EIC1203 <= EIC1103 (229%:82.4%, 0.9%21)

EIC1203 <= EIC1104 & EICI100 (208:74.8%, 0.938)

EIC1203 <= EICl1104 & EIC1101 & EICl100 (208:74.8%, 0.938)

EIC1203 <= EIC11i04 & EIC110l1 & EIC11C2 & EIC1100 (201:72.3%, 0.94)
EIC1203 <= EICl104 & EIC1101l & EIC1102 & EIC1103 (203:73.0%, 0.951)
EIC1203 <= EIC11904 & EIC1101 & EICL1i02 (211:75.9%, 0.9150)
EIC1203 <= EIC1104 & EIC1101 & EIC110C3 & EIC11Q0 (199:71.6%, 0.97)
BIC1203 <= EIC1104 & EICL101l & EICLLO03 (210:75.5%, C.948)

EIC1203 <= EICl1104 & EIC1101 (223:80.2%, 0.908) -

EIC1203 <= EIC1104 & EIC1102 & EIC1100 (201:72.3%, 0.94)

EICL203 <= EIC1104 & EICL10Z2 & EIC1103 & EIC1100 (195:70.1%, 0.%69)
EICI203 <= EIC1104 & EIC1102 & EICI103 (209:75.2%, 0.933)

EICiZ203 <= EIC1104 & EIC1102 (221:79.5%, 0.887)

EIC1203 <= EIC1104 & EIC1103 & EIC1100 (18%:71.6%, 0.97)

EIC1203 <= EIC1104 & EIC1103 {220:79.1%, 0.927)

EIC1203 <= EIC1104 (240:86.3%, 0.871)

EIC1203 <= ETC1106 & EIC1100 (219:78.8%, 0.909)

EICl1203 <= EIC1106 & EIC2101 & EIC1100 {216:77.7%, 0.921)

EIC1203 <= EICl106
EICL203 <= EICl1i06
BICI203 <= EIC1106
EIC1203 <= EIC1106
EIC1203 <= EIC1106
EXIC1203 <= EIC1106
EICL203 <— EIC1l1l0C6
EICL203 <= EIC1106
EIC1203 <= EICl106
EIC1203 <~ EICl106

EIC1102 & EIC1100 (204:73.4%, 0.936)
EICL102 & EICL1103 {206:74.1%, 0.947)

& EICILO01 &

& BICL101 &

& ETC1101 & BICL102 {215:77.3%, 0.907)

& RICL1101 & EICL103 & EICLIGO (203:73.0%, 0.97)

& EIC1101 & EIC11IC3 (215:77.3%, 0.944)

& EICL101 {231:83.1%, 0.88%2)

& EIC1102 & EIC1100 (205:73.7%, 0.932)

& EIC1102 & EIC11i03 & EIC1i00Q (197:70.9%, 0.97)

& EIC1102 & EIC1103 (212:76.3%, 0.929)

& EIC1102 (228:82.0%, 0.868)
EIC1203 <= EICLl106 & EICL103 & EIC1100 {204:73.4%, 0.986)
EIC1203 <= EIC1106 & EIC1l103 (226:81.3%, 0.92)
EIC1203 <= RIC1106 & BICL104 & EICI100 (206:74.1%, 0.942)
EIC1203 «= EIC1106 & EIC1104 EICL101 & EIC1100 (206:74.1%, (.942)
EIC1203 <= EIC1106 & EIC1104
EIC1203 «= EIC1l106 &
EICL203 <= EICL10& &
EIC1203 <= EICLi06 &
EICl203 <= EICli06 &
BICL203 <= EIC11006 &
EICl1203 <= ETIC1106 &
EICL203 <= EIC1106 &
EICL203 <= EIC1106 &
EIC1203 <= EIC1106 (

&
& EIC1101 & EIC1102 (209:75.2%, 0.919)
EIC1104 & EICL101 & EICL103 (209:75.2%, 0.%47)
EICL104 & EIC1101 (220:79.1%, 0.914)
& EIC1102 & EIC110C {199:71.6%, 0.945)
EIC1104 & EIC1102 & ETC1103 (208:74.8%, 0.933)
EIC1104 & EICLi02 (218:78.4%, 0.894)

EIC1104 & ETC1103 & EIC1100 (198:71.2%, 0.97)
EIC1104 & EIC1103 (218:78.4%, 0.527)

EXCLl104 {234:84.2%, 0.885)

260:93.5%, 0.819)

EIC1104

Figura I1L5 - Regras de associacdo: disciplina EFC1203

Melhor suporte: 260:%3.5% (conf=B81.9%)
Melhor confianca: 97.1% (sup=204:73.4%)

EIC1203 <= EIC110l1 & EIC1103 & EIC1100 (204:73.4%, 0.971)
BEIC1203 <= EIC1106 {(260:93.5%, 0.819}

ETIC1203 <= EICI103 & EICL100 (205:73.7%, C.%66)

EICL203 <= EIC1104 (240:86.3%, 0.871)

EIC1203 <= EIC1104 & EIC1101 & EIC1103 (210:75.5%, 0.948)
EIC1203 <= EIC1101 (z35:84.5%, 0.881)

EIC1203 <= EIC110l1 & EICL103 (216:77.7%, 0.944)

EIC1203 <= EIC1106 & EIC1104 (234:84.2%, 0.885)

EIC1203 <= BICL1l04 & EIC1103 (220:79.1%, 0.927)

EIC1203 <= EIC1106 & EIC11C1 (231:83.1%, 0.8§92)

BEIC1203 <= RFIC1103 {(229:82.4%, 0.921)

Figura I1L6 - Regras de asseciagio: disciplina EIC1203 apos o filtro
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BEIC1204 <= EIC1100 (221:79.5%, 0.946)

EIC1204 <= EIC1101 & ETC1100 (218:78.4%, 0.954)

BEIC1204 <= EIC110l1 & EIC1102 & KIC1100 (206:74.1%, 0.956)

EIC1204 <= EIC1i0D1 & EIC1102 & EIC1103 & EIC1100 (19B:71.2%, 0.855])
EIC1204 <= EIC1101 & EIC1102 & EICI103 (207:74.5%, 0.952)

EIC1204 <= EIC110l & EIC1102 (217:78.1%, 0.854)

EIC1204 <= EIC1101 & EIC1103 & BEICI100 (204:73.4%, 0.956)

EIC1204 <= EICI10l & EICL103 (216:77.73%, 0.94)

EIC1204 <= EIC1101 (235:84.5%, 0.932)

EIC1204 <= EIC1102 & EIC1100 {(207:74.5%, 0.957)

EIC1204 <= EIC1102 & EIC1103 & EIC1100 {(198:71.2%, 0.955)

EIC1204 <= EIC1102 & EIC1103 (213:76.6%, 0.,948)

EICi204 <= EIC1102 (232:83.5%, 0.931)

EIC1204 <= EIC1103 & EIC1100 (205:73.7%, 0.351}

EICl204 <= EIC1103 (229:82.4%, 0.317)

EICl204 <= EIC1104 & EIC1100 {208:74.8%, 0.962)

EIC1204 <= EIC1104 & EIC1101 & EIC1100 (208:74.8%, 0.962)}

EIC1204 <= EIC1104 & EIC110l & EIC1102 & EICL1100 (201:72.3%, 0.95)

EIC1204 <= EIC11i04 & EIC1101 & EIC1102 & EICI103 (203:73.0%, 0.961}
EIC1204 <= BIC1104 & EIC1101 & EICI10Z (211:75.9%, 0.962)

EIC1204 <= BIC1104 & EIC1101 & EICL103 & EIC1100 (199%:71.6%, 0.96)

EIC1204 <= EIC1104 & EIC110l1 & EIC1103 (210:75.5%, 0.848)

EIC1204 <= EICi104 & EIC1l101 ({223:80.2%, 0.948) -

EIC1204 <= EICL104 & EICLLO0Z g EIC1100 (201:72.3%, 0.96)

EIC1204 <= EIC1104 & EIC1102 & EIC1103 & EIC110Q0 (195:70.1%, 0.95%9)
EIC1204 <= EIC1104 & EIC1102 & EICL103 {209:75.2%, 0.957)

EICi204 <= EIC1104 & EIC110Z (221:79.5%, 0.95)

EIC1204 <= EIC1104 & EICI1103 & EIC1ICO {1%9:71.6%, 0.986)

EIC1204 <= EIC1104 & ETIC1103 {220:79.1%, 0.932)

EIC1204 <= EIC1104 (240:86.3%, 0.917)

EICl204 <= EIC1106 & EICL100Q (219:78.8%, 0.945)

ETIC1l204 <= EIC110% & EICLl101 & EIC1100 (216:77.7%, 0.954)

EICI204 <= EIC1106 & EICL101 & EICI102 & EICL100 (204:73.4%, 0.956}
EICl204 <= EIC1106 & EIC110l1 & EICL10Z & EICL103 (206:74,1%, 0.951)
EIC1204 <= EICi1106 & EIC1101 & EIC110Z (215:77.3%, 0.8953)

EIC1204 <= EIC1l106 & EIC110l1 & BEIC1103 & EIC1100 ([203:73.0%, 0.956)
EIC1204 <= EIC1106 & EIC11i01 & EICL103 {215:77.3%, 0.94}

EIC1204 <= EIC1106 & EIC110} (231:83.1%, 0.939)

EICL204 <- EIC1106 & EIC1102 & EICL10GQ (205:73.7%, 0.956)

EICL204 <= ETCl106 & EIC11l02 & EIC1103 & EIC1100 (197:70.9%, 0.954)
EIC1204 <= EIC1106 & EIC1102 & EIC1103 (212:76.3%, 0.948)

EIC1204 <= EIC1106 & EIC1102 (228:82.0%, 0.934)

EICLl204 <= EIC1106 & BEICLl103 & EICL100 (204:73.4%, 0.951}

EIC1204 <= EIC1106 & EIC1103 (226:81.3%, 0.92)

EIC1204 <= ETC1106 & EIC1104 & ETC1100 (206:74.1%, 0.%61)

EIC1204 <= EIC1106 & EIC1104 & EIC1101 & EICL1100 (206:74.1%, 0.5%61}
EIC1204 <= EIC1106 & EIC11C04 & EICLl101 & EIC1102 (209:75.2%, 0.962}
EICi204 <= EIC1106 & EIC1104 & EIC1l101 & EIC1103 (208:75.2%, 0.947)
EIC1204 <= EICl1106 & EIC1104 & EICL101 {220:79.1%, 0.95}

EIC1204 <= EIC1106 & EICL104 & EIC1102 & EIC1100 {199:71.6%, 0.96)

EICl204 <= EIC1106 & EIC1104 & EIC1102 & EIC1103 (208:74.8%, 0.957)
EIC1204 <= EIC1106 & EICil04 & EIC1102 (218:76.4%, 0.954)

EIC1204 <= EIC1106 & EIC1104 & EIC1103 & EIC1100 (1%8:71.2%, 0.986)

EIC1204 <= EIC1106 & EICL104 & EIC1103 (218:78.4%, 0.936)

EICI204 <= EIC1106 & EICL104 (234:84.2%, 0.932)

EICLl204 <= EICL1106 (260:93.5%, 0.885)

Figura I11.7 - Regras de associagdo: disciplina EICI1204

Melhor suporte: 260:93.5% [(conf=88.5%)

Melhor confianca: 96.2% {sup=211:75.9%)

EIC1204 <= EIC1104 & EIC1101 & EIC1102 (211:75.9%, 0.962)
EIC1204 <= EIC1106 {260:%93.5%, 0.885)

ETC1204 <= ETICI106 & EIC1104 & EICL102 (218:78.4%, 0.%54}
EIC1204 <= EIC1101 & EIC1100 (218:78.4%, 0.954)

EIC1204 <= EICL1104 (240:86.3%, 0.917)

EIC1204 <= EICl104 & BIC1102 (221:78.5%, 0.95)

EIC1204 <= EIC1101 (235:84.5%, 0.932)

EIC1204 <= EIC1104 & EIC1101 (223:80.2%, 0.946}

EIC1204 <= EIC110& & EIC1101 (231:83.1%, 0.939)

Figura IIL8 - Regras de associagdo: disciplina EIC1204 apés o filtro
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EIC1205 <= EIC1100 {(221:73.5%, 0.982)

EIC1205 <= ETC1i0l1 & EIC1100 (Z1B:78.4%, 0.982)

EIC1205 <= EIC1101 & EIC1102 & EICL100 (206:74.1%, 0.985)

EIC1205 <= EIC1101 & EIC1li¢2 & EIC1103 & EICL100 (198:71.2%, 0.985)
EIC1205 <= EIC1101 & EIC1192 & EIC1103 (207:74.5%, 0.981)

EIC1205 <= EIC1101 & EIC1i02 (217:78.1%, 0.982)

EIC1205 <= EIC110} & EIC1103 & EIC1100 (204:73.4%, 0.985)

EIC1205 <= EIC1101 & EIC1103 (216:77.7%, 0.977)

EICL205 <= EIC1101 (235:84.5%, 0.97)

BIC1205 <= EIC1102 & ETIC1100 (207:74.5%, 0.986)

EIC1205 <= EICl102 & EIC1103 & EICl1CO (198:71.2%, 0.985)

EIC1205 <= EBICL1l102 & EIC1103 (213:76.6%, 0.977)

EIC1205 <= EIC1102 (232:83.5%, 0.966}

EICL205 <= EIC1103 & EICI100 (205:73.7%, 0.985)

EICL205 <= EIC1103 (229:82.4%, 0.9%65)

EIC1205 <= EIC1104 & EICl100 (208:74.8%, 0.981}

EIC1205 <= EIC1104 EIC1101 & EIC1100 {208:74.8%, 0.981)

EIC1205 <= EIC1104 EIC1101 & EIC1102 & EIC1100 (201:72.3%, 0.985)
EIC1205 <= EIC1104 EIC1101 & EIC1102 & EICL1Q03 (203:73.0%, 0.885)
EIC1205 <= EICl1104 ETIC1101 & ETIC1102 (211:75.9%, 0.988)

EIC1205 <= EIC1i04 &

EIC1205 <= EIC1104 BIC1101 & EICI103 (210:75.5%, 0.981)

EIC1205 <= EIC1104 EIC1i01 (223:80.2%, 0.978)

&

&

&

&

& EIC1103 & EIC1100 (1929:71.6%, 0.985)

&

& .
EIC1205 <= EIC1104 & EIC1102 & EIC1100 (201:72.3%, 0.985)

&

&

&

&

&

(

&

&

EIC1101

EICl20% <= EICL1104 EIC1102 & EICL1103 & EIC1100 (195:70.1%, 0.985)
EIC1205 <= EIC1104 EIC1102 & EIC1103 (209:75.2%, 0.981)

EIC1L205 <= EICL104 EIC11i02 (221:79.5%, 0.968)

EIC1205 <= EICi104 EIC1103 & EIC1100 (199:71.6%, 0.985)

EIC1205 <= EIC1104 EIC1103 (220:79.1%, 0.968)

EICi205 <= EIC1104 (240:86.3%, 0.95)

EIC1205 <= EIC1106 EICIL100 {21%:78.8B%, 0.982)

EICi205 <= EIC1106 EIC1101 & EIC11iG0 (216:77.7%, 0.981)

EICL205 <= EIC1106 EICl1101
EIC1205 <= EIC1106 EIC1101

& EIC11i02 & EIC110Q0 (204:73.4%, 0.985)
&
EIC1205 <= EIC1106 EIC1101 & EIC11i02 (215:77.3%, 0.981)
&
&

EXC1102 & EBIC1103 (206:74.1%, 0.981)

EIC1205 <= EICl106 EICL101 EIC1103 & EIC1100 (203:73.0%, 0.985)
EIC1205 <= EIC1106
EIC1205 <= EIC1106
EIC1205 <= EIC1106
EIC1205 <= EIC1106
EIC1205 <= EIC1106
EIC1205 <= EIC1108

&

&

&

&

& ETC1101 & EICL103 (215:77.3%, 0.977)

& EIC1101 (231:83.1%, 0.974)

& EICL102 & BICI100 (2065:73.7%, ©.985)

¢ EIC1102 & EIC1103 & EICL100 (197:70,9%, 0.8985)

& EICI102 & EICL103 (212:76.3%, 0.976)
& EICL102 {228:82.0%, 0.969)

EIC1205 <= EIC1106 & EIC1103 & EIC1100 (204:73.4%, 0.985)

EIC1205 <= EICL106 & EICL103 (226:81.3%, 0.969)

EIC1205 <= EICL106 & EIC1104 & EICL100 (206:74.1%, 0.981)

EIC1205 <= EIC1106 & EIC1104 & EIC110i & EICL100 (206:74.1%, 0.981)

EICL205 <= EIC1106 &

EIC1205 <= EIC110% &

EIC1205 <= EICL1106 &

EICL205 <= EIC1106 &

EICL205 <= EICL106 &

EIC1205 <= EIC1106 &

EIC1Z05 <- EIC1106 &

EIC1205 <= EICL106 &

EIC1205 <= EIC1106 &

EIC1205 <= EIC1106 |

EIC1104 EIC110l1 & EIC1102 (209:75.2%, C.986}

&

&

EIC1104 & EIC110l & EICLL03 (209:75.2%, 0.981}

EICL104 & EICLI0L {220:79.1%, 0.977)

EICL104 & ELCII02 & ETCL100 {19%:71.6%, 0.985)
& EIC1102 & EIC1103 {208:74.8%, 0.981)

EIC1104 & EIC110Z (218:78.4%, 0.972)

EIC1104 & EIC1L03 & EICI1G0 (198:71.2%, 0.985)

EIC1104 & EICL103 (218:78.4%, 0.972)

EIC1104 {234:84.2%, 0.962)

260:93.5%, 0.938)

EIC1104

Figura II1.9 - Regras de associagdo: discipltina EIC1205

Melhor suporte: 260:93.5% (conf=93.8%)
Melhor confianca: 98.6% (sup=211:75.9%)

EICL205 <= EIC1104 & EICL101 & EICL1CZ {211:75.9%%, 0.9286)
EICL1205 <= EICl106 [260:93.5%, 0.938}

EIC1205 <= EIC1100 (221:79.5%, 0.982)

EIC1205 <= EIC11C4 (240:86.3%, 0.95)

EIC1Z05 <= EIC1104 & EIC1101 (223:80.2%, 0.978}

EIC1Z05 <= EIC11901 (235:84.5%, 0.97)

BIC1205 <= EIC1106 & EIC1101 (231:83.1%, 0.974)

Figura I11.10 - Regras de associagdo: disciplina EIC1205 apos o filtro
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EIC1206 <= EIC1100 {221:79.5%, 0.941)

EIC1206 <= EICil10l1 & EIC1li0O0 (218:78.4%, 0.945)

EIC1206 <= EIC1101 & EIC1iC2 & EIC1100 {206:74.1%, 0.947)

EIC1l206 <= EI£1101 & EICL1i02 & EIC1103 & EIC1100 {198:71.2%, 0.96)

EIC1206 <= EIC1101 & EIC1102 & EICL103 {207:74.5%, 0.947)

EIC1206 <= EIC1101 & EIC1102 (217:78.1%, 0.931)

EIC1206 <= EIC1101 & EIC1103 & EICL1CC {204:73.4%, 0.956)

EIC1206 <= EIC1101 & EIC1103 (216:77.7%, 0.94)

EICL206 <= EIC1101 (235:84.5%, 0.923)

EIC1206 <= EIC1l102 & EIC1100 (207:74.5%, 0.947}

EIC1206 <= EIC1102 & EICi103 & EICL100 (198:71.2%, 0.96)

EIC1206 <= EIC1102 & EICL103 {Z213:76.6%, 0.944)

EIC1206 <= EIC1102 (232:83.5%, 0.909)

EIC1206 <= EIC1103 & EIC1100 (205:73.7%, 0.856])

EIC1l206 <= EIC1i03 (229:82.4%, 0.917)

EICLZ06 <= EIC1104 & EICL100C (208:74.8%, 0.957)

EIC1206 <= EIC1104 & EIC1101 & EICI100 (208:74.8%, 0.957)

EICl206 <= EIC1104 & EICL1101 & EICL1102 & EICL100 (201:72.3%, 0.955)
EIC1206 <= EIC1104 & EIC1101 & EIC1102 & EICI103 (203:73.0%, 0.956)
EIC1206 <= EIC1104 & EIC1101 & EICL1102 (211:75.9%, 0.943)
EIC1206 <= EIC1104 & EIC1101 & EICL103 & EICL100 (199:71.6%, 0.965)
EIC1206 <= RBICi104 & EICL101 & EIC1103 (210:75.5%, 0.952}
EIC1z206 <= EIC1104 & EIC1101 (223:80.2%, 0.937) .

EICL205 <= EIC1104 & EIC1102 & EIC1100 (201:72.3%, 0.955)
EIC1206 <= EIC1104 § EIC1102 & EIC1103 & EIC1100 {195:70.1%, 0.964)
EIC1206 <= BEIC1104 & EIC1102 & EIC1103 {209:75.2%, 0.952)

EIC1206 <= EIC1104 & EIC1102 (221:79.5%, 0.932)

EIC1206 <= EIC1104 & EICL1103 & EIC11Q0 {199:71.6%, 0.965)

EIC1206 <= EIC1104 & EICL103 (220:79.1%, 0.936)

EIC1206 <= EIC1104 (240:86.3%, 0.913)

EIC1286 <= EICL1i06 & EICL100 {219:78.8%, 0.9%45)

EIC1206 <= EIC1106 & EICl10l1 & EIC1100 (216:77.7%, 0.949)

EIC1206 <= EIC1106 & EIC1101
EIC1206 <= EIC1106 & EIC1101
EIC1l206 <= EIC1106
EIC1206 <= EIC1106
EICiZ206 <= EIC1106
EIC1206 <= EIC1106
EIC1208 <= EIC1106
EIC1206 <= EIC1106
EIC1206 <= EICl1106
EICL206 <= EIC1106

EIC1102 & EIC11i00 (204:73.4%, 0.951)
EIC1102 & EICL103 (206:74.1%, 0.947)
EIC1102 ({215:77.3%, 0.935)
EICI103 & EICL100 (203:73.0%, 0.9586}
EIC1103 (215:77.3%, 0.94)

&

&
& EIC1101 &
& EIC1101 &
& BEICL101 &
& EIC1101 (231:83.1%, 0.931)
£ EIC1102 & EICL100 (205:73.7%, 0.951)
& EIC1102 & EICL103 & EIC1100 (197:70.9%, 0.959)
& EIC1102 & EIC1103 (212:76.3%, 0.943)
& EIC110Z (228:82.0%, 0.921)
EIC1206 <= EICL106 & EIC1103 & EICL100 (204:73.4%, 0.956)
EIC1206 <= EIC1106 & EIC1103 [226:81.3%, 0.92)
EICL206 <= EICL106 & BICLi04 & BIC1100 {206:74.1%, 0.961)
BIC1206 <= EIC1106 & EIC1104 & EICL10Ll & EICL100 (206:74.1%, 0.961)
EIC1206 <= EIC1106 & EIC1104
EIC1206 <= EICLLG6 &
EIC1206 <= RIC1106 &
EICL206 <= EIC1106 &
EIC1206 <= EIC1106 &
EIC1206 <= EICL106 &
EIC1206 <= EIC1106 &
EIC1206 <= EICL106 &
EIC1206 <= EICL106 &
EICL206 <= EIC1106 |

&

& EIC1i01 & BEIC110Z (209:75.2%, 0.947)

EIC1104 & EIC11i01 & EIC1103 (209:75.2%, 0.952)

EIC1104 & EIC1101 (220:79.1%, 0.945)

EIC1104 & EIC1102 & EIC1100 (199:71.6%, 0.96)
& EIC1102 & EIC1103 {208:74.8%, 0.952)

EICL104 & EIC1102 (218:78.4%, 0.94)

BEICL104 & EIC1103 & EIC1100 (198:71.2%, 0.965)

EICLl104 & EICI103 (218:78.4%, 0.936)

EIC11i04 (234:84.2%, 0.927)

260:93.5%, 0.877)

EIC1104

Figura [1L11 - Regras de associagdo: disciplina EXC1206

Melhor suporte: 260:9%3.5% (conf=87.7%}
Melhor confianca: 96.5% (sup=199:71.6%)

EIC1206 <= EIC1104 & EIC110l & EICL103 & EICLI00 (199:71.6%, 0.965)
EIC1206 <= EICI104 & EICI103 & EICI100 (199:71.6%, 0.965)

RIC1206 <= ETCL106 (260:93.5%, 0.877)

EIC1206 <= EIC1106 & EIC1104 & EICI10L & EICL100 {206:74.1%, 0.961)
EIC1206 <= EICL1106 & EICL104 & EICI100 (206:74.1%, 0.951)

EIC1206 <= EICL104 (240:86.3%, 0.913}

EIC1206 <= EIC1104 & EIC1100 (208:74.8%, 0.957)

EICL206 <= EIC1104 & EIC1101 & EICLL00 (208:74.8%, 0.957)

EIC1206 <= EIC1101 (235:84.5%, 0.923}

EICL206 <= ETCL104 & EICiI101 & EICII03 {210:75.5%, 0.952)

ETC1206 <= EICIL06 & EIC1104 [234:84.2%, 0.927)

EIC1206 <= EICIL06 & EICL101 & EIC1100 (216:77.7%, 0.949)

EIC1206 <= EIC31106 & EIC1101 (231:83.1%, 0.931)

EIC1206 <= EICI106 & EICL104 & EICLIOL (220:7%.1%, 0.945)

EIC1206 <= EIC1104 & EICLIOL (223:80.2%, 0,937)

EICI206 <= EIC1100 (221:79.5%, 0.%41)

Figura II1.12 - Regras de associacdo: disciplina EIC1206 apos o filtro
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EIC2200 <= EIC2100 (149:69.6%, 0.946)
EIC2200 <= EIC2101 & EIC2100 {141:65.9%, 0.955)
EIC2200 <= EIC2101 & EIC2102 & EIC2100 {(132:61.7%, 0.992)
EIC2200 <= EIC2101 & RIC2102 (143:66.8%, 0.965!}
EIC2200 <= EIC2101 (159:74.3%, 0.918)
EIC2200 <= EIC2102 & EIC2100 (137:64.0%, 0.978)
EIC2200 <= EIC2102 (159:74.3%, 0.937)
EIC2200 <= EIC2103 & EIC2100 (144:67.3%, 0.951)
EIC2200 <= EIC2103 & EICZ10l & RICZ100 (138:64.5%, 0.964)
EIC2200 <= EIC2103 & EIC2101 & EICZ102 & EIC2100 (130:60.7%, 0.992)
EIC2200 <= EIC2103 & EICZ10l & EICZ10Z (140:565.4%, 0.964)
EIC2200 <= EIC2103 & EIC2101l (151:70.6%, 0.934)
EICZ2200 <= EIC2103 & EIC2102 & BIC2100 (133:62.1%, 0.985)
EICZ200 <= EIC2103 & EIC2102 (146:68.2%, 0.959)
EIC2200 <= EIC2103 (161:75.2%, 0.925)
EIC2200 <= EIC2104 & EICZ2100 (145:67.8%, 0.952)
EIC2200 <~ EICZ104 § EIC2101 & EIXC2100 (128:64.5%, 0.964)
EIC2200 <= EIC2104 & EIC2101 & EIC2102 & EIC2L00 (130:60.7%, 0.992)
EIC2200 <= EIC2104 & EIC2101 & BICZ102Z (140:65.4%, 0.971}
EIC2200 <= EIC2104 & BIC2101 (152:71.0%, ©.534)
EIC2200 <= EIC2104 & EIC2102 & ETC2100 (134:62.6%, 0.985)
EIC2200 <= EIC2104 & EIC2102 (151:70.6%, 0.947)
EIC2200 <= EIC2104 & EIC2103 & EIC2100 (141:65.9%, 0.95)
ETE2200 <= EIC2104 & ELC2103 & EIC2101 & EIC2100 (135:63.1%, 0.963)
EIC2200 <= EIC2104 & EIC2103 & EIC2101 & EIC2102 {137:64.0%, 0.971)
EIC2200 <= EIC2104 § EIC2103 & EIC2101 (145:67.8%, 0.945]
EIC2103 & EIC2102 & EIC2100 (131:61.2%, 0.985)
EIC2103 & EIC2102 (142:66.4%, 0.965)
EIC2103 (154:72.0%, 0.935)
174:81.3%, 0.902)
EIC2100 (147:68.7%, 0.952)
ETC2101 & ETC2100 (141:65.9%, 0.265)
EIC2101 & EIC2102 & ELC2100 (132:61.7%, 0.992)
EIC2101l & EIC2102 {143:66.8%, 0.965)
ETCZ101 {156:72.9%, 0.936)
EIC2102 & EICZ100 (136:63.6%, 0.985)
EIC2102 (152:71.0%, 0.947)
EIC2103 & EIC2100 (143:66.8%, 0.951)
& EIC2101 & EIC2100 (138:64.5%, 0,964)
& BICZ10L & EIC2102 (140:65.4%, 0.964)
& EICZ10L (150:70.1%, 0.94)
§ EICZ102 & EIC2100 (133:62.1%, 0.985}
& EIC2102 (144:67.3%, 0.958)
(157:73.4%, 0.%3)
EIC2104 & EIC2100 (144:67.3%, 0.951)
EIC2104 & EIC2101 & EIC2100 (138:64.5%, 0.964)
&
&
&
&
&
&
&

&

&

&

&

&

&
EIC2200 <= EIC2104 &
EIC2200 <= EIC2104 &
EIC2200 <= EIC2104 &
EIC2200 <= EIC2104 (
EIC2200 <= EICZ105 &
EIC2200 <= EIC2105 &
EIC2200 <= BEIC2105 &
EIC2200 <= EIC2105 &
EIC2200 <= EIC2105 &
EIC2200 <= EICZ105 &
EIC2200 <= EICT2105 &
EICZ200 <= EIC2105 &
EICZ200 <= EIC2105 & EIC2103
EIC2200 <= EIC2105 & EIC2103
EICZ200 <= EIC2105 &
EICZ200 <= EIC2105 &
EIC2200 <= EIC2105 &
EIC2200 <= EIC2105 &
ETC2200 <= EIC2105 &
EIC2200 <= EIC2105 &
EICZ200 <= EIC2105 &
EIC2200 <= EIC2105 &
ELC2200 <= EICZ105 &
EIC2200 <= EIC2105 &
EIC2200 <= EIC2105 &
EIC2200 <= EICZL05 &
EIC2200 <= EICZ105 &
EIC2200 <= EICZ105 &
EIC2200 <= EICZ105 &
EIC2200 <= EIC2105 {

EIC2103
EICZ2103
EIC2103
EIC2103

EIC2101 & EIC2102 (140:65.4%, 0.%71)
EIC2101 (151:70.6%, 0.94)

EIC210Z2 & EICZ100 (134:6Z.6%, 0.8585)
EIC2102 (149:69.6%, 0.953)

EIC2103 & EICZ100 {140:65.4%, 0.95)
EIC2104 EIC2103 & EICZ101 {145:67.8%, 0.945)
EIC2104 EIC2103 & EIC2102 {141:65.9%%, 0.9865)
EIC2104 & EIC2103 (152:71.0%, 0.934)

EIC2104 (168:78.5%, 0.923)

179:83.6%, 0.805)

EICZ2104
EIC2104
EIC2104
EIC2104
EIC2104

Figura I11.13 - Regras de associagdo: disciplina EIC2200 (sem.)

Melhor suporte: 179%:83.6% (conf=90.5%)
Melhcor confianca: $89.2% {sup=132:61.7%)

EIC2200 <= EIC2101 & EIC2102 & EIC2100 (132:61.7%, 0.992)

EIC2200 <= EIC2105 & EIC2101 & EIC2102 & EIC2100 (132:61.7%, 0.992)
EIC2200 <= EIC2105 (179:83.6%, 0.505)

EIC2200 <= EIC2105 & EIC2102 & EIC2100 (136:63.6%, 0.385)

EIC2200 <= EICZ105 & EIC2104 (168:78.5%, 0.923)

EIC2200 <= EIC2102 & FIC2100 (137:64.0%, 0.978)

EICZ200 <= EIC2103 (161:75.2%, 0.925)

EICZ2200 <= EIC2105 & EICZ104 & EIC2101 & EICZ102 {140:65.4%, 0.971)
EIC2200 <= EIC2104 & EIC2101 & EIC2102 (140:65.4%, 0.971)

EIC2200 <= EIC2102 (159:74.3%, 0.937}

EIC2200 <= EICZ2101 & EIC2102 (143:66.8%, 0.965}

EIC2200 <= EIC2105 & EIC2101 & EIC2102 (143:66.8%, 0.965)

EIC2200 <= EIC2105 & EIC2102 (152:71.0%, 0.947)

EIC2200 <= EIC2103 & EIC2102 (146:68.2%, 0.959)

EIC2200 <= EICZ105 & EIC2104 & EIC2102 (149:69.6%, 0.853}

Figura H1.14 - Regras de associacio: disciplina EIC2200 (sem.) apds o filtro
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EIC2201 <= EIC2100 (149:69.6%, 0.966)

EIC2201 <= EIC2101 & BIC2100 (141:65.9%, 0.986)

EIC2201 <= EIC2101 & EIC2102 & EIC2100 (132:61.7%, 0.992)

EICZ2201 <= EIC2101 & EIC2102 (143:66.8%, 0.979)

EIC2201 <= EIC2101 (159:74.3%, 0.969)

ETC2201 <= EIC2102 & EIC2100 ({137:64.0%, 0.%78)

EIC2201 <= EIC2102 (159:74.3%, 0.943)

EIC2201 <= EIC2103 & EIC2100 (144:67.3%, 0.972)

EIC2201 <= EIC2103 & EIC2101 & EIC2100 (138:64.5%, 0.9%86)

EIC2201 <= EICZ2103 & EIC2101 & EIC2102 & EICZL00 (130:60.7%, 0.992)
EIC2201 <= EIC2103 & EIC2101 & EIC2102 {140:65.4%, 0.979)

EIC2201 <= EIC2103 & EIC2101 (151:70.6%, 0.967)

EIC2201 <= EIC2103 & EICZ102 & EIC2100 (133:62.1%, 0.883)

EIC2201 <= EICZ2103 & EICZ102 (146:68.2%, 0.973)

EIC2201 <= EIC2103 (161:75.2%, 0.957)

EIC2201 <= KIC2104 & EICZ2100 {145:67.8%, 0.972)}

EIC2201 <= EIC2104 & EIC2101 & EIC2100 (138:64.5%, 0.986)

EIC2201 <= RIC2104 & EIC2101 & EIC2102 & BEICZ10C {130:60.7%, 0.%92)
EIC2201 <= EIC2104 & EIC2101 & EIC210Z (140:65.4%, 0.973)

EIC220]1 <= EIC2104 & EIC210C1 (152:71.0%, 0.967)

EIC220]1 <= EIC2104 & EIC2102 & EIC2100 (134:62.6%, 0.885)

EIC220]1 <= EIC2104 & EIC2102 (151:70.6%, 0.967)

EIC2201 <= EIC2104 & EIC2103 & EIC2100 (141:65.9%, 0.97Z2)

EIC2201 <= EIC2104 & EIC2103 & EIC2101 & EIC2100 (135:63.1%, 0.985)
EIC2201 <= ETC2104 & EIC2103 & EIC2101 & EIC2102 (137:64.0%, 0.978)
EIC2201 <= EIC2104 & EIC2103 & EIC2101 (145:67.8%, 0.9686)

EIC2201 <= EIC2104 & EIC2103 & EIC2102 & EIC2100 (131:61.2%, 0.985)
EIC2201 <= ERIC2104 & EIC2103 & EIC2102 {142:66.4%, 0.872)

EIC2201 <= EIC2104 & EIC2103 {154:72.0%, 0.955)

FIC2201 <= EIC2104 [174:81.3%, 0.937)

EIC220]1 <= EIC2105 & EYC210Q00 (147:68.7%, 0.98)

EIC2201 <= RIC2105 & EIC2101 & EIC2100 (141:65.9%, 0.986)

EIC2201 <= RIC2105 & EIC2101 & EIC2102 & EIC21Q00 (132:61.7%, 0.992)
EICZ2201 <= EBIC2105 & EIC2101 & BIC2102 (143:66.8%, 0.979)

EIC2201 <= EIC21i05 & EIC2101 (156:72.9%, 0.968)

EIC2201 <= EIC2105 & EICZ102 & EIC2100 (136:63.6%, {.3985)

EIC2201 <= EIC2105 & EICZ10Z (152:71.0%, 0.%67)

EIC2201 <= EIC2105 & EIC2103 & EIC2100 (143:66.8%, 0.979}

EIC2201 <= EIC2105 & EIC2103 & EIC2101 & EIC2100 (138:64.5%, 0.986)
EIC2201 <= EIC2105% & EIC2103 & EIC2101 & EICZ2102 (140:65.4%, 0.979)
FIC2201 <= EIC2105 & EIC2103 & EICZ101 (150:70.1%, 0.%867)

EIC2201 <= EIC2105 & EICZ2103 & EICZ2102 & REICZ100 (133:62.1%, 0.985)
ETIC2201 <= RBIC2105 & EIC21G3 & EIC2102 (144:67.3%, 0.972)

EIC2201 <= EIC21.05 & EICZ103 (157:73.4%, 0.962)

BIC2201 <= ETC2105 & EIC2104 & EIC2100 (144:67.3%, 0.979)

EIC2201 <= EIC2105 & BIC2104 & EIC2101 & EIC2100 (138:64.5%, 0.986)
EIC2201 <= EIC2105 & EIC2104 & EIC2101 & EIC2102 (140:65.4%, 0.979)
EIC2201 <= BIC2105 & BIC2104 & EIC2101 (151:70.86%, 0.967)

EIC2201 <= EIC2105 & EIC2104 & EBICZ102 & EICZ100 (134:62.6%, 0.985)
EIC2201 <= EIC2105 & EIC2104 & EIC210Z2 (14%:69.6%, 0.36¢)

EIC2201 <= EIC2105 & EIC2104 & EICZ2103 & BIC2100 (140:65.4%, 0.979)
EIC2201 <= BIC2105 & EIC2104 & EIC2103 & EIC2101 (145:67.8%, 0.966)
BEIC2201 <= EIC2105 & EICZ104 & EIC2103 & EIC2102 (141:65.9%, 0.972)
BEIC2201 <= BIC2105 & EIC2104 & EIC2103 (152:71.0%, 0.961)

EIC2201 <= EIC2105 & EIC2104 (168:78.5%, 0.946}

EIC2201 <= EIC2105 (179:83.6%, 0.933)

Figura HI.15 - Regras de associagdo: disciplina EIC2201 (sem.)

Melhor suporte: 179:83.6% (conf=93.3%)
Melhor confianca: 99.2% {sup=132:61.7%)

EIC2201 <= EIC2101 & EIC2102 & EIC2100 (132:61.7%, 0.992)

EIC220] <= EIC2105 & EBIC2101 & EIC2102 & EIC210C (13Z:61.7%, 0.992}
EIC2201 <= EIC2105 (179:83.6%, 0.933)

EIC2201 <= EIC2105 & EIC2101 & EIC2100 (141:65.9%, 0.986)

EIC2201 <= EIC2101 & EIC2100 (141:65.9%, 0.986)

EIC2201 <= BIC2104 {174:81.3%, 0.937}

EIC2201 <= EIC2105 & EICZ100 {147:68.7%, 0.38)

EIC2201 <= EIC2105 & EIC2104 (168:78.5%, 0.946)

EIC2201 <= EICZ10l (159:74.3%, 0.969)

EICZ2201 <= REIC2103 (161:75.2%, 0.857)

Figura IIL.16 - Regras de associagdo: disciplina EFC2201 (sem.) apds o filtro
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EIC2202
EIC2202
EIC2202
EIC2202
EIC2202
EIC2202
EIC2202
EIC2202
EIC22902
EIC2202
EIC2202Z
EICZ2202
EIC2202
EIC2202
£IC2202
EICZ2202
EIC2202
EIC2202
EIC2202
EICZ202
EICZ202
EICZ202
EICZ202
EICz202
EIC2202
EIC2202
EIC2202
EICZz202
EICz2202
EIC2202
EIC2202
EIC2202
EIC2202
EICz202
EICZ2202
EICZ2202
EIC2202
EIC2202
EIC220Z
EIC2202
EIC2202
EIC2202
EIC2202
EIC2202
EIC2202
EIC2202
EICZ2202
EIC2202
EICZ202
EIC2202
EIC2202
EIC2202
EIC2202
ETIC2202
EIC2202
EIC2202

BELCZ100
EICZ101
EICZ101
EICZ2101
EIC2101
EICZ2102
EIC2102
EIC2103
EICZ2i03
EICZ1i03
EICZ1i03
EICZ103
EIC2103
EIC2103
EICZ103
EIC2104
EIC2104
EIC2104
EICZ104
EIC2104
ETIC2104
EIC2104
ETIC2104
EIC2104
EIC2104
EIC2104
EIC2104
EIC2104
EIC2104
EIC2104
EICZ2105
EIC2105
EIC2105
EIC2105
EIC2105
EICZ105
EIC2105
EIC2105
EIC2105
EIC2105
EIC2105
EICZ2105
EIC2105
EXC2105
EICZ105
EIC2iG5
EICZ105
FICZ105
EICZ105
EIC2105
EIC2105
EICZ105
EICZ105
EIC2105
EIC2105
EIC2105

(149:69.6%

r

0.913)

& EIC2100 (141:65.9%, ©.929)
& EIC21C2 & EICZ100 (132:61.7%,
{143:66.8%, Q.958)

& EIC2102
{(159:74.3%
& EIC21C0
{159:74.3%
& EBEIC2100

&
& EIC2101
& EIC2101
g BEIC2101
& EIC2102
& EICZ2102
(161:75.2%
& BIC2100
& EIC2101
& EIC2101
& EIC2101
& BIC2101
& EIC2102
& BIC2102
& EICZ103
& EIC2103
& EIC2103
& EIC2103
& EIC2103
& ETC2103
& EIC2103
{174:81.3%
& EIC2100
& EIC2101
& BIC2101
& BEIC2101
& BIC2101
& REIC2102
& EIC2102
& EICZ103
& EIC2103
& EIC2103
& EIC2103
& EIC2103
& EIC2103
& EJCZ103
& EICZ2104
& EIC2104
& BIC2104
& BEICZ104
& EIC2104
& EIC?104
& EIC2104
& EIC2104
& EICZ104
& EIC2104
& BIC2104
[(179:83.6%

r

0.868)

{137:64.0%, C.971)

r

0.931)

(144:67.3%, 0.824)
FIC2101 & EIC2100 {138:64.5%,

& BRIC2102 & EIC2100 (130:60.7%,

& EIC2102 (140:65.4%,
(151:70.6%, 0.894)

&

EICZ100

(133:62.1%,

({146:68.2%, 0.952)

r

0.882)

(145:67.8%, 0.924)
& EIC2100 (138:64.5%,

& EIC2102 & EICZ100

&

EIC2102

(140:65.4%,

{152:71.0%, 0.895)
& BIC2100 (134:62.6%,
{151:70.6%, 0.954)

&
&
&
&
&

&

EIC2100
EIC2101
EIC2101
EICz2101
EIC2102
EIC2102

(141:65.9%,

& EIC2100 {135:63.1%,
& EIC2102 {137:64.0%,

(145:67.8%,

& EIC2100 {131:61.2%,

1142:66. 4%,

{154:72.0%, 0.9203)

r

0.845)

{147:68.7%, 0.925)

&

& EIC2102 & EIC2100 (132:61.7%,

&

EIC2100

EIC2102

{141:65. 9%,

1143:66.8%,

{156:72.9%, 0.885)
& EIC2100 (136:63.6%,
(152:71.0%, 0.947)

&

&
&
&
&
&
{
&
&
&
&
&
&
&
&
&

&

EIC2100
EIC2101
EIC2101
EIC2101
EIC2102
EICz102

EIC2100
EIC2101
EIC2101
EIC2101
EIC2102
EIC2102
EIC2103
EICZ2103
EIC2103
EIC2103

{143:66.8%,

& ELCZ100 (138:84.5%,
& EIC2102 (140:65.4%,

{150:70.1%,

& RIC2100 (133:62.1%,

{144:67.3%,

157:73.4%, 0.892}

{144:67.3%,

& EIC2100 {138:64.5%,
& EIC2102 (140:65.4%,

{151:70.6%,

& EIC2100 (134:62.6%,

(149:65.6%,

& ETC2100 (140:85.4%,
& EICZ101 (145:67.8%,
& EIC2102 (141:165.9%,

(152:71,0%,

(168:78.5%, 0.863)

I

0.821)

0.985)

0.935)
0.957)

0.977)

0.935)

{130:60.7%,

0.964)
0.978)

0.822)

0.917)

0.958}

0.929)
0.958)
0.978)

0.93)

0.9}
0.951)

0.5931)

0.801)

0.953)

0.908)

0.985)

0.985}

0.9%41)
G.%64}

0.877)

0.985)

0.9358)
0.957)

0.977)

0.935)
0.964)

0.878)
0.936)

0.917)
0.957)

Figura I11.17 - Regras de associagdo: disciplina EIC2202 (sem.)

Melhor suporte:

Melhor confianca:

EIC2202
EIC2202
EIC2202
EIC2202
EIC2202
EICZ202
EIC2202
EIC2202
EIC2202
EIC2202
EIC2202
EIC2202
EIC2202
EIC2202
EIC2202

<=
<=
<=
<=
L=
<=
<=
L=
L=
<=
<=
Lo
<=
<=
<=

EIC2101

EIC2105 & EIC2101 & EIC2102 & EIC2100 (132:61.7%,

EIC2105

179:83.6%
98.5%

{conf=82.1%)
(sup=132:61.7%)

& EIC2102 & EIC2100 {132:61.7%,

{179:83.6%

r

0.821)

ETIC2105 & EIC2102 & EIC2100 (136:63.6%,

EICZ2104
EIC2102
EICZ105

EIC2105 & EIC2104 & ETIC2101 & EIC2102 (140:65.4%,

EICZ104
EIC2103
EIC2101
EIC2105
EIC2102
EIC2104
BEIC2105

(174:81.3%
& EICZI00
& EICZ104

r

0.845)

(137:64.0%, 0.971)
{168:78.5%, 0.863)

& EIC2101 & EICZ2102

(161:75.2%
& EIC2102

(159:74.3%

I

.882)

(140:65.4%,

(143:66.8%, 0.958)
& EIC2101 & EIC2102 (143:66.8%,

r

0.931)

& EIC2102 {151:70.6%, 0.854)
& EIC2102 {(152:71.0%, 0.947)

0.985)

0.978)

0.264})

0.958)

0.%85)

0.964)

Figura ITl. 18 - Regras de associagio: disciplina EIC2202 (sem.) apds o filtro
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BIC2203 <= EIC2100 (149:69.6%, 0.987)

EIC2203 <= EIC2101 & EIC2100 (141:865.9%, 0.993)

£IC2203 <= EIC2101 & EIC2102 & EIC2100 (132:81.7%, 1.0}

EIC2203 <= ETC2101 & EIC210Z2 (143:66.8%, 0.993)

EIC2203 <= EIC2101 (159:74.3%, 0.969)

EIC2203 <= EIC2102 & EIC2100 (137:864.0%, 0.993)

EIC2203 <= EIC2102 (159:74.3%, 0.95)

EIC2203 <= EIC2103 & EIC2100 {144:67.3%, 0.993)

EIC2203 <= RIC2103 & EIC2101 & EIC2100 (138:64.5%, 0.993)

EIC2203 <= BIC2103 & EIC2101 & EICZ2102 & EIC2100 (130:60.7%, 1.0])
EIC2203 <= EIC2103 & EIC2101 & EIC2102 (140:65.4%, 0.993)

EIC2203 <= RBIC2103 & EIC2101 (151:70.6%, 0.98)

EIC2203 <= EXC2103 & BIC2I02 & EIC2100 (133:62.1%, 1.0}

EIC2203 <= EIC2103 & EIC2102 {146:68.2%, 0.993)

EIC2203 <= EIC2103 (161:75.2%, 0.981)

EIC2203 <= EIC2104 & EIC2100 {145:67.8%, 0.9923)

EIC2203 <= EICZ2104 & EIC2101 & EIC2100 (138:64.5%, 0.923)

EIC2203 <= EIC2104 & EICZ210l & EIC2102Z & EIC2100 (130:60.7%, 1.0)
EIC2203 <= EIC2104 & EIC2101 & EIC2102 (140:85.4%, 0.9%3)

EIC2203 <= EICZ104 & EIC2101 (152:71.0%, 0.98)

EIC2203 <= EIC2104 & EICZ2102 & EICZ2100 (134:62.6%, 1.0}

BIC2203 <= EIC2104 & EIC2102 (151:70.6%, 0.974)

EIC2203 <= EIC?104 & EIC2103 & EIC2100 (141:65.9%, 0.993)

EIC2203 <= EIC2104 & EIC2103 & EIC2101 & EIC2100 (135:63.1%, 0.993}
EIC2203 <= EIC2104 & EIC2103 & EIC2101 & EIC2102 (137:64.0%, 0.993}
EIC2203 <= EIC2104 & EIC2103 & EIC2101 (145:67.8%, 0.986)

EIC2203 <= EIC2104 & EIC2103 & EIC2102 & EIC2100 (131:61.2%, 1.0)
EIC2203 <= EICZ2104 & EIC2103 & EIC2102 (142:66.4%, 0_993)

EIC2203 <= EIC2104 & EIC2103 (154:72.0%, 0.%87}

EICZ2203 <= RIC2104 (174:81.3%, 0.925]

EIC2203 <= EIC2105 & EIC2100 (147:68.7%, 0.993)

EIC2203 <= EIC2105 & EIC2101 & EIC2100 (141:65.9%, 0.993)

EIC2203 <= EIC2105 & EIC2101 & EIC2102 & EICZ100 (132:61.7%, 1.0)
BEIC2203 <= EIC2105 & EIC210CL & EIC2102 (143:66.8%, 0.993)

BIC2203 <= EIC2105 & EIC2101 (156:72,9%, 0.987)

EIC2203 <= BIC2105 & EIC2102 & EIC2100 {136:63.6%, 1.0)

BIC2203 <= RIC2105 & EIC2102 (152:71.0%, 0.974])

BIC2203 <= EIC2105 & EIC21063 & BICZ100 {143:66.8%, 0.993)

BIC2203 <= EICZ105 & ETCZ101 & RIC2100 (138:64.5%, 0.993)
BIC2203 <= EIC2105 &
EIC2203 <= EIC2105 &
EIC2203 <= EICZ105 &
EIC2203 <= RIC2105 &
EIC2203 <= EIC2105 &
EIC2203 <= EICZ2105 &
EIC22063 <= EICZ2105 &
ETC2203 <= EICZ105 &
EIC2203 <= EIC21i05 &
EIC2203 <= EIC2105 &
EIC2203 <= EICZ2105 &
EIC2203 <= EICZ105 &
EIC2203 <= EIC2105 &
EIC2203 <= EIC2105 &
EIC2203 <= EIC2105 &
EIC2203 <= EICZ2105 &
EIC2203 <= EIC2105 (|

EICZ103 &
EIC2103 & BICZ2101 & EIC2102 (140:65.4%, 0.993)
EIC2163 & EIC2101 (150:70.1%, 0.987)
EIC2103 & RICZ2102 & EIC2100 (133:62.1%, 1.0)
£IC2103 & BIC2102 (144:67.3%, 0.993)
EIC2103 (157:73.4%, 0.987)
ETC2104 & EIC2100 (144:67.3%, 0.993)
& EIC2101 & EIC2100 (138:64.5%, 0.993)
& EIC2101 & EIC2102 (140:65.4%, 0.99%3)
& EIC2101 (151:70.6%, 0.987)
& ETC210Z & EIC2100 (134:62.6%, 1.0)
& EIC210Z (149%9:69.6%, 0.373)
& RIC2103 & EIC2100 (140:65.4%, 0.993)
EIC2104 & EIC2103 & EIC2101 {145:67.8%, 0.98%)
EIC2104 & EICZ2103 & EIC2102 {141:65.9%, 0.993)
ETC2104 & EIC2103 (152:71.0%, 0.987)
EIC2104 (168:78.5%, 0.94)
179:83.6%, 0.822)

EICZ2104
EIC2104
EIC2104
EIC2104
EICZ104
EICZ2104

Figura IIL.19 - Regras de associacdo: disciplina EYC2203 (sem.)

Melhor suporte: 179:83.6% (conf=92.2%)
Melhor confianca: 100.0% (sup=136:63.6%)

EIC2203 <= EIC2105 & £IC2102 & EIC2100 (136:63.6%, 1.0)
EIC2203 <= EIC2105 (179:83.6%, 0.922)

BIC2203 <= EIC2105 & EIC2100 (147:68.7%, 0.993}
BIC2203 <= BEIC2104 (174:81.3%, 0.925)

EIC2203 <= EIC2105 & EIC2i03 (157:73.4%, 0.987)

EICZ203 <= EIC2105 & REIC2104 (168:78.5%, 0.94)

EIC2203 <= EIC2103 (161:75.2%, 0.981)

Figura I11.20 - Regras de associagio: disciplina EIC2203 (sem.} apds o filtro
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EIC2204 <= EIC2100 {149:69.6%, 0.926)

EIC2204 <= EIC2101 & EIC2100 (141:65.9%%, 0.957)

EIC2204 <= EIC2101 & EIC2102Z & EIC2100 (132:61-7%, 0.9862)
EIC2204 <= EIC2101 & EIC2102 (143:66.8%, 0.351)

EIC2204 <= EIC2101 (159:74.3%, 0.912)

EIC2204 <= EIC2102 & EIC210G0 (137:64.0%, 0.342)

RIC2204 <= EIC2102 (159:74.3%, 0.874)

EIC2204 <= EICZ103 & EIC2100 ({144:&67,3%, 0.931)

EIC2204 <= EIC2103 & EIC2101 & BIC2100 (138:64.5%, 0.957}
ETC2204 <= EIC2103 & EIC2101 & EIC2102 & EIC2100 (130:60.7%, 0.952)
EIC2204 <= EIC2103 & EIC2101 & BIC2102 (140:65.4%, (.95}
EIC2204 <= EIC2103 & EIC2101 {151:70.6%, 0.927)

EIC2204 <= EIC2103 & EIC2102 & EIC2100 (133:62.1%, (.947}
EIC2204 <= EIC2103 & EIC2102Z (146:68.2%, 0.925)

BEIC2204 <= EBIC2103 (161:75.2%, 0.888)

EIC2204 <= EIC2104 & EICZ100 {145:567.8%, 0.938)

EIC2204 <= EIC2104 & EIC2101 & EICZ2100 (138:64.5%, 0.964)
EIC2204 <= EIC2104 & EICZ101 & EIC2102 & EIC2i00 (130:60.7%, 0.969)
EIC2204 <= EIC2104 & EICZ101 & EIC2102 (140:65.4%, 0.957)
BEIC2204 <= EICZ104 & EICZ2101 (152:71.0%, C.934}

RIC2204 <= EIC2104 & EIC2102 & EIC2100 (134:62.6%, 0.%55)
EIC2204 <= EIC2104 & EIC2102 (151:70.6%, 0.201)

EIC2204 <= EIC2104 & EIC2103 & BIC2100 (141:65.39%, 0.936)
EIC2204 <= EIC2104 & EIC2103

EICZ2204 <= EIC2104 &

EIC2204 <= EIC2104 &

EIC2204 <= EICZ2104 &

% EIC2101 & EIC2100 (135:63.1%, 0.963)
EIC2103 & EIC2101 & EIC210Z (137:64.0%, 0.856)
EIC2103 & EIC2101 (145:67.8%, 0.945)

&

EIC2103 EIC2102 & EICZ100 (131:61.2%, 0.954)

ETC2204 <= EIC2104 & EIC2103 & EIC2102 {142:66.4%, 0.93)
EIC2204 <= EIC2104 & EIC2103 (154:72.0%, 0.903)
EIC2204 <= EIC2104 {174:81.3%, 0.839)
ETIC2204 <= EIC2105 & BIC2100 (147:68.7%, 0.932)
ETC2204 <= EIC2105 & BIC2101 & EICZ2100 {141:65.5%, 0.957)
EIC2204 <= EIC2105 & EIC2101 & EICZ2102 & EIC2100 {137:61.7%, 0.962}
EIC2204 <= EIC2105 & EICZ101 & EIC2102 (143:66.8%, 0.951)
EIC2204 <= EIC2105 & EIC2101 (156:72.9%, 0.929)
EIC2204 <= EIC2105 & RIC2102 & EIC2100 (136:63.86%, 0.949)
EIC2204 <= EICZ2105 & EIC2102 {152:71.0%, 0.908)
EIC2204 <= EIC2105 & EIC2103 & EIC2100 (143:66.8%, 0.93)
EIC2204 <= EICZI05 & EIC2103 & RTC2101 & RTC2100 (138:64.5%, 0.957)
EIC2204 <= EIC2105 & EIC2103 & EIC2101 & EIC2102 (140:65.4%, 0.95)
EIC2204 <= EICZ105 & BIC2103 & EICZ101 (150:70.1%, 0.933)
EIC2204 <= EIC2105 & EIC2103 & EIC2102 & EIC2100 (133:62.1%, 0.9247)
EIC2204 <= EIC2105 & BIC2103 & EIC2102 (144:67.3%, 0.931)
EIC2204 <= EIC2105 & EIC2103 (157:73.4%, 0.898)
EIC2204 <= EIC2105 & EIC2104 & BIC2100 (144:67.3%, 0.938)
EIC2204 <= EICZ2105 & EIC2104 & EIC2101 & EICZ100 (138:64.5%, 0,.964)
EIC2204 <= EICZ105 & EIC2104 & EIC2101 & EICZI0Z (140:65.4%, 0.957)
EIC2204 <= EIC2105 & EIC2104 & EIC2101 (151:70.6%, 0.9%4)
EIC2204 <= EIC2105 & RIC2104 & EIC2102 & BIC2100 (134:62.6%, 0.955)
ETC2204 <= EIC2105 & EIC2104 & EIC2102 (149:69.6%, 0.913)
ETC2204 <= EIC2105 & EIC2104 & EIC2103 & EICZ2100 (140:65.4%, 0.936)
EIC2204 <= EIC2105 & EIC2104 & EICZ103 & EIC2101 (l45:67.8%, 0.945)
EIC2204 <= EIC2105 & EIC2104 & RIC2103 & BIC2102 (141:65.9%, 0.938)
EIC2204 <= EIC2105 & EIC2104 & EIC2103 {152:71.0%, 0.908)
EIC2204 <= EIC2105 & BEIC2104 (168:78.5%, 0.863)

{

EIC2204 <= EIC2105 (179:83.6%, 0.827)

Figura lI.21 - Regras de associagdo: disciplina EIC2204 (sem.)

Melhor suporte: 179:83.6% (conf=B2.7%)
Melhor confianca: 926.9% (sup=130:60.7%)

EIC2204 <= EIC2104 & EIC2101 & EIC2102 & EICZ100 (130:60.7%, 0.969)
EIC2204 <= EICZ2105 ({179:83.6%, 0.827)

EIC2204 <= EIC2105 & EIC2104 & EIC2101 & EIC2100 (138B:64.5%, 0.964)
EIC2204 <= EIC2104 & EIC2101 & EIC2100 [138:64.5%, 0.864)

EIC2204 <= EIC2104 (174:81.3%, 0.839)

EIC2204 <= EIC2101 & BIC2100 (141:65.8%, 0.957)

EIC2204 <= EIC2105 & EIC2101 & EICZ100 {141:65.9%, 0.8257)

EIC2204 <= EIC2105 & EIC2104 (168:78.5%, 0.863)

EIC2204 <= EIC2105 & EICZ101 & EIC2102 (143:66.8%, 0.851)

EIC2204 <= EICZ2101 & EICZ102 (143:66.8%, 0.951)

EIC2204 <= EIC2103 (161:75.2%, 0.888)

EIC2204 <= EIC2104 & EIC2103 & EIC2101 (145:67.8%, 0.945)

EIC2204 <= EIC2105 & EIC2104 & EIC2103 & EIC2101 (145:67.8%, 0.9%45)
BIC2204 <= EIC2101 (159:74.3%, 0.912)

EIC2204 <= EIC2105 & EIC2104 & EIC2101 (151:70.6%, 0.94)

EIC2204 <= EIC2105 & EIC2101 (156:72.9%, 0.929)

ETC2204 <= ETC2104 & EIC2101 (152:71.0%, 0.934)

Figura I11.22 - Regras de associagdo: disciplina EIC2204 (sem.) apos o filtro
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EIC2205 <= EIC2100 (149:69.6%, 0.98)
EIC2205 <= EIC2101 & EIC2i00 (141:65.9%, 0.986)
BIC2205 <= EIC2101 & EIC210Z & EIC2100 (132:61.7%, 0.992)
EIC2205 <= EIC2101 & EIC2102 (143:66.8%, (.993)
EIC2205 <= EIC2101 (159:74.3%, 0.981)
EIC2205 <= EIC2102 & EICZ2100 {137:64.0%, 0.985)
ETIC2205 <= EICZ2102 (159:74.3%, 0.956)
ETIC2205 <= EICZ2103 & EICZ100 {144:67.3%, 0.%86)
ETC2205 <= EIC2103 & EIC2101 & EIC2100 (138:64.5%, 0.986)
RIC2205 <= EIC2103 & EIC2101 & EIC2102 & EICZ100 ({130:60.7%, 0.%92)
EIC2205 <= EIC2103 & EICZ101 & EIC210Z2 (140:65.4%, 0.993)
EIC2205 <= EIC2103 & EIC2101 (151:7C.6%, 0.987}
EIC2205 <= EIC2103 & EIC2102 & EIC2100 (133:62.1%, €.99Z2)
EICZ2205 <= EIC2103 & EIC2102 (146:6B8.2%, 0.933)
EIC2205 <= EIC2103 (161:75.2%, 0.988)
EIC2205 <= EIC2104 & EIC2100 (145:67.8%, 0.993)
EIC2205 <= EIC2104 & EIC2101 & EICZ100 (138:64.5%, 0.993)
EIC2205 <= EIC2104 & EIC2101 & EIC2102 & EIC2100 (130:60.7%, 0.992)
ETC2205 <= EIC2104 & EIC2101 & EIC2102 (140:65.4%, 0.99%3)
EIC2205 <= EIC2104 & EIC2101 (152:71.0%, 0.387)
EIC2205 <= EIC2104 & EIC2102 & EIC2100 (134:62.6%, 0.993)
EIC2205 <= EIC2104 & EIC2102 (151:70.6%, 0.98)
EIC2205 <= EIC2104 & EIC2103 & EIC2100 (141:65.9%%, 0.993)
EIC2205 <= EICZ2104 & EICZ2103 & EIC2101 & EIC2100 (135:63.1%, 0.993)
EIC2205 <= EIC2104 & EIC2103 & EIC2101 & EIC2102 {137:64.0%, 0.993)
EIC2205 <= EIC2104 & EIC2103 & EIC2101 (145:87.8%, 0.993)
& EIC2103 & EIC2i02 & EIC2100 (131:61.2%, 0.592)
& EIC2103 & EIC2102 (142:86.4%, 0.993)
& EIC2103 {154:72.0%, 0.,9924)

EIC2205 <= EIC2104
EIC2205 <= EIC2104
EIC2205 <= EICZ104
EIC2205 <= EICZz104
EIC2205 <= EICZ105
BIC2205 <= EICZ2105
BIC2205 <= EIC2105
EIC2205 <= EIC2105
EIC2205 <= EICZ105
EIC2205 <= EIC2105
EIC2205 <= EIC2105
EIC2205 <= EICZ2105
EIC2205 <= EICZ105
EIC2205 <= EICZ2105

(174:81.3%, 0.966)
5 EIC2100 {147:68.7%, 0.986)
& EIC2101 & EIC2100 (141:65.9%, C.986)
& EIC2101 & EIC2102 & EIC2100 (132:61.7%, 0.992)
& EIC2101 & EIC2102 (143:66.8%, 0.993)
& EIC2101 {156:72.9%, 0.987)
& EIC2102 & EIC2100 (136:63.6%, 0.993)
& EIC2102 (152:71.0%, 0.98)
& BIC2103 & EIC2100 (143:66.8%, 0.986)
& EICZ103 & EIC2101 & EIC2100 (138:64.5%, 0.986)
& EIC2103 & BEIC2101 & EIC2102 (140:65.4%, 0.993)
EIC2205 <= EIC2105 & EICZ103 & EIC2101 (150:70.1%, 0.987)
EIC2205 <= EICZ105 & EIC2103 & BIC2107 & EIC2100 [133:62.1%, 0.992)
EIC2205 <= EIC2105 & EIC2103 & EICZ102 (144:67.3%, 0.993)
EIC2205 <= EICZ105 & EIC2103 {157:73.4%, 0.987)
EIC2205 <= EICZ105 & EIC2104 & EIC2100 [144:67.3%, 0.993)
EIC2205 <= ELC2105 & & EIC2101 & EICZ100 (138:64.5%, 0.993)
& & EIC2101 & EIC2102 (140:65.4%, 0.993}
& & EIC2101 {151:70.6%, 0.993}
& & EIC2102 & EICZ100 (134:62.6%, 0.993)
s & EICZ102 (149:69.6%, C.98)
& & EIC2103 & EIC2100 (140:65.4%, 0.993)
& EIC2104 & EICZ103 & EICZ101 (145:567.8%, 0.993)
§ EIC2104 & ETC2103 & EIC2102 (141:65.9%, 0.993)
& EIC2104 & ETC2103 (152:71.0%, 0.%93)
& EICZ104 (168:78.5%, 0.376)
{179:83.6%, 0.944)

EIC2104
EIC2104
EICZ104
EIC2104
EIC2104
EIC2104

BIC2205 <= EIC2105
BIC2205 <= EICZ105
EICZ2205 <= EIC2105
EICZ2205 <= EIC2105
EIC2205 <= EIC2105
EIC2205 <= EICZ105
EIC2205 <= RICZ2105
EIC2205 <= EIC2105
EIC2205 <= EICZ2105
EIC2205 <= EIC2105

Figura II1.23 - Regras de associacdo: disciplina EIC2205 (sem.)

Melhor suporte: 179:83.6% (conf=94.4%}
Melhor confianca: 99.4% (sup=154:72,0%)

EIC2205 <= EIC2104 & EIC2103 (154:72.0%, 0.994)
EIC2205 <= EICZ2105 (172:83.6%, 0.8944)
EIC2205 <= EIC2103 (161:75.2%, §.988)
EIC2205 <= EIC2104 {174:81.3%, 0.366)
EBIC2205 <= EIC2105 & EIC2104 (168:78.5%, 0.976)

Figura II1.24 - Regras de associagdo: disciplina EYC2205 (sem.) apos o filtro




Anexo IIT -Regras de Associacdo

191

Melhor suporte: 182:85.0% (conf=80.2%)

Melhor confianca: 91.1% |sup=157:73.4%)

EIC2100 <= EIC1102 & EIC1l206 & EIC1204 & EIC1203 (157:73.4%, 0.911)
EIC2100 <= EIC1104 & EIC1101 (182:85.0%, 0.802) .

EIC2100 <= EIC1104 & EIC1206 & EIC1204 & ETC1203 {158:74.3%, 0.906)
EICZ100 <= ETC1104 & EIC1206 (181:84.6%, 0.818)

BIC2100 <= EICl1106 & EIC1206 & EICL1204 & EIC1l203 (160:74.8%, 0.9)
EIC2100 <= RIC12036 & EIC1204 & EIC1203 {160:74.8%, 0.9}

ETC2100 <= RIC1l102 & RIC1206 {(178:83.2%, 0.82)

ETIC2100 <= EIC1106 & EIC1102 & EIC1206 {(178:83.2%, (.82}

EIC2100 <= EIC1106 & EICI1102 & EIC1204 & EICL203 (161:75.2%, 0.894)
EIC2100 <= EIC1104 & EIC1l102 & EIC1204 & EIC1203 (161:75.2%, 0.894)
EIC2100 <= EIC1102 & EBIC1i204 & EIC1203 (1lel:75.2%, 0.894)

EIC2100 <= EIC1203 (177:82.7%, 0.831)

EIC2100 <= EICl104 & EIC1204 & EIC1203 (163:76.2%, 0.839)

EIC2100 <= EIC1106 & EIC1104 & EIC1204 & EIC1l203 (163:76.2%, 0.89)
EIC2100 <= EIC1104 & EICl1C2 & EIC1202 & BIC1l10l1 {175:81.8%, 0.834)
EICZ100 <= EIC1104 & EIC1102 & EICl206 (175:81.8%, 0.834)

EICZ100 <= EICl11i06 & EIC1104 & EIC1102 & EIC1206 {175:81.8%, 0.834)
EICZ2100 <= EIC1106 & EIC1203 (175:81.8%, 0.834)

EIC2100 <= EIC1106 & EICL204 & EIC1203 {164:76.6%, 0.884)

ETC2100 <= EIC1104 & EICI203 (173:80.8%, 0.85) -

EIC2100 <= EICll04 & EIC1206 & EIC1203 (166:77.6%, 0.88)

BIC2100 <= EIC1102 & EICl202 & BIC1101 & EIC1206 (170:79.4%, 0.853)
EIC2100 <= EIC1104 & EIC1100 (170:79.4%, 0.853)

EIC2100 <= EIC1104 & EIC110l & EIC1100 (170:79.4%, 0.853)

EIC2100 <= EIC1104 & EIC1202 & EIC110l & EIC1206 (170:7%.4%, 0.853)
EIC2100 <= EIC1104 & EIC1206 & EICL204 (170:79.d4%, 0.853)

EICZ2100 <= EIC1106 & EIC1104 & EIC1100 {170:79.4%, 0.853)

EIC2100 <= EIC1106 & EIC1104 & RICL101 & EIC1100 (170:79.4%, 0.853)
EIC2100 <= EIC1106 & EICL1104 & EIC1206 & EIC1204 (170:79.4%, 0.853)
EIC2100 <= EIC1106 & EICl202 & EIC1101 & EIC1i00 (170:79.4%, (.B53)
EIC2100 <= EIC1106 & EICLl205 & EICI104 & EIC1203 (170:79.4%, 0.853)
EIC2100 <= EIC1202 & EICL10l & EIC1100 (170:7%.4%, 0.853)

EIC2100 <= EIC1205 & EIC1104 & EIC1203 (170:79.4%, 0.853)

EIC2100 <= EICl206 & EIC1203 (168:78.5%, 0.869)

EICZ2100 <= EIC1106 & EIC1104 & EIC110Z2 & EICL100 (169:7%.0%, 0.858)
EIC2100 <—- EIC1106 & EICl1102 & EICL202 & EIC1100 (168:79.0%, 0.858)
EIC2100 <= EICl104 & EIC1102 & EIC110l1 & EIC1l206 {16%:79.0%, 0.858)
EICZ2100 <= EIC1104 & EIC1102 & EICLl10l & EIC1100 (169:79.0%, 0.858)
EIC2100 <= EIC1104 & EICI10Z2 & EIC1100 (169:79.0%, 0.858)

EIC2100 <= EIC1102 & EIC1i202 & EIC1101 & EIC1100 (169:79.0%, 0.858)
EIC2100 <= EIC1102 & EIC12Z02 & EICI100 (169:79.0%, 0.858)

Figura I11.25 - Regras de associacdo: disciplina EIC2100 (anual) apds o filiro




Anexo II] —Regras de Associagdo

192

Melhor suporte:

Melhor confianca:

198:92.5% (conf=80.3%)
94.9% (sup=158:73.8%)

EIC2101 <= EIC1102 & EICL206 & EIC1204 & EIC1200 (158:73.8%, 0.949)
EICZ2101l <= EIC1104 & EICi206 & EIC1204 & EIC1200 (158:73.8%, 0.949)
EIC2101 <= EICL205 (19B:9%2.5%, 0.803)

EIC2101 <= EIC1104 & EICL102 & EIC1206 & EIC1200 (161:75.2%, 0.944)
EIC2101 <= EIC1i06 & EIC1205 (195:91.1%, 0.81} :
EIC2101 <= EIC1104 & BEIC1102 & EIC1203 & EICI100 (162:75.7%, 0.938)
EIC2101 <= EIC1104 & EIC1206 & EIC1100 & EICIL200 {162:75.7%, 0.938)
EIC2101 <= EIC1205 & EIC1102 & EICl206 & EIC1200Q {162:75.7%, 0.938)
EIC2101 <= EIC1205 & EIC1104 & EIC1206 & EICL200 (162:75.7%, 0.938)
EICZ101 <= EIC1106 & EIC1104 {193:90.2%, 0.819)

EICZ21l01l <= EIC1205 & EICi1104 & BIC1102 & EIC1200 (165:77.1%, 0.933)
EIC2101 <= EIC1205 & EIC1104 & EICL100 & EICL200 (165:77.1%, 0.933)
EIC2101 <= EICL104 & EIC1102 & EIC1101 & EICL203 (165:77.1%, 0.933)
EIC2101 <= EIC1i04 & EIC110Z & EIC1101 & EIC1200 (165:77.1%, 0.933)
EIC2101 <= EIC}104 & EICL102 & EIC1100 & EIC1200 (165:77.1%, 0.933)
EIC2101 <= EIC1106 & EIC1102 (190:88.8%, 0.828)

EIC2101 <= EIC1205 & EIC1i04 & EICl102 & EICL1100 [167:78.0%, 0.928)
EIC2101 <= EIC1205 & EIC1104 (187:87.4%, 0.845)

BICZ101 <= EIC1205 & EIC1104 & EICLLOl & EIC1100 {168:78.5%, (Q.923)
EIC2101 <= EIC1205 & EIC1104 & EIC1100 (168:78.5%, 0.923)

EIC2101 <= BEIC1106 & EICl205 & EICL104 & EICL100 (168:78.5%, 0.923)
EIC2101 <= EIC1106 & EICl205 & EIC1104 (186:86.9%, .0.849)

EIC2101 <= EIC1104 & FICL10G2 & EIC1100 (169:79.0%, 0.%17)

EIC2101l <= EILCL104 & EIC11{2 & EICL101 & EIC1100 (169:79.0%, 0.917)
EICZ10l <= EIC1106 & EIC1104 & EIC1102 & EICLLO00 {169:79.0%, 0.917)
EIC21C1 <= EIC1106 & EICL1205 & EIC1102 & EICI100 (169:79.0%, 0.917)
EIC2101 <= EIC1205 & EIC1102 & EICLi0C (169:79.0%, 0.%17)

EIC2101 <= EIC1Z05 & EIC1102 & EIC1101 & EIC1100 (169:79.0%, 0.917)
EIC2101l <= EIC1106 & EICl205 & EICL102 (184:86.0%, 0.853)

EIC2101 <= EICl205 & EIC1104 & EICLIR03 (170:79.4%, 0.,912)

EICZ2101l <= EIC1106 & EIC1205 & EICL104 & EICI203 (170:79.4%, 0.912)
ETC2101 <= EIC1106 & BIC1104 & EICLl101l & BICI100 (170:79.4%, 0.912)
EICZ2101 <= EIC1106 & EIC1104 & EIC1100 {170:79.4%, 0.912)

EIC210L <= EIC1104 & EICL101 & EICL100 (170:79.4%, 0.912)

EIC2101 <= EIC1104 & EIC1100 {(170:79.4%, 0.912)

EIC2101 <= EIC1205 & EIC1101 (182:85.0%, 0.863)

EIC2101 <= EIC1104 & EICL10l (182:85.0%, 0.863)

EIC2101L <= EIC1102 & EIC1100 (171:79.9%, 0.906)

EIC2101l <= EIC1102 & EICL1Cl & EICL100 (171:7%.9%, 0.906)

EIC210] <= EIC1106 & EIC11i0Z & EICI1100 (171:7%.9%, 0.306)

EICZ2101 <= EICL106 & EIC110Z & EICLiOl & EIC1100 {171:79.9%, 0.908)
EIC2101 <= RIC1106 & EIC1205 & EICLl101 & EICL100 {171:7%.9%, 0.906)
EIC2101 <= EIC1205 & EIC110l1 & BIC1100 (171:79.9%, 0.906)

EIC2101 <= EIC1106 & BICl104 & EIC1101 (181:84.6%, 0.867)

EICZ2101 <= EIC1106 & EIC1205 & EICL101 (181:84.6%, 0.887)

EIC210l <= EIC1205 & ETIC1102 & EIC1103 & EIC1101 (173:80.8%, 0.202)
EIC2101 <= EIC1205 & EIC1104 & EICL102 {180:84.1%, 0.872)

EIC2101 <= EIC1106 & RIC1205 & EIC1104 & EICL102 (180:84.1%, 0.872)
EIC2101 <= RBIC1106 & EIC1102 & EIC1l101 (180:B4.1%, 0.872)

ETIC2101L <= EIC11C2 & -EIC1101 {180:84.1%, 0.872)

EIC2101 <= EIC1205 & EIC1104 & EIC1102 & EIC11i01 (175:81.8%, 0.897)
EIC2101 <= EIC1205 & EIC1i04 & RICL10l (179:83.6%, 0.877)

EICZ2101 <= EIC1205 & EICI110Z & EICL10l (177:82.7%, 0.887)

EIC2101 <= EIC1106 & EIC1205 & EBICL102 & EIC1101 (177:82.7%, 0.887)
EIC2101l <= EIC1106 & EIC1104 & EICL1102 & EICLI1O01 (177:82.7%, 0.887)
EL1C2101 <= EIC1104 & EIC1102 & EIC1101 (177:82.7%, 0.887)

EIC210L <= EIC1106 & EIC1205 & BIC1104 & EICL101 (178:83.2%, 0.882)

Figura I11.26 - Regras de associagdo: disciplina EYC2101 (anual) apds o filtro




Anexo IIl -Regras de Associagdo

193

Melhor suporte: 193:20.2% (conf=81.3%)

Melhor confianca: 983.6% (sup=156:72.%%)

EIC2102 <= EIC1102 & EIC1204 & EIC1203 & EICL100 {156:72.9%, 0.9%36)
EIC2102 <= EIC11i02 & EICI204 & ELIC1203 & EIC1200 {156:72.9%, 0.9%36)
EIC2102 <= EBICl106 & EIC1104 (193:90.2%, 0.813)

EIC2102 <= EIC1102 & EIC1I103 & EICL204 & EIC1100 {159:74.3%, 0.931)
EIC2102 <= EIC1102 (192:89.7%, 0.818)

EIC2i02 <= EIC1102 & EIC1103 & EIC1204 & EIC1200 (160:74.8%, 0.925)
EIC2102 <= EICL103 & EIC1202 & EIC1204 & EICL100 (160:74.8%, 0.925)
EIC2102 <= EICl104 & EIC1103 & EIC1204 & EIC1100 (160:74.8%, 0.9825)
EIC2102 <= EIC1202 {191:89.3%, 0.822)

EIC2102 <= EIC1205 & EIC1103 & EIC1204 & EICL100 {161:75.2%, 0.919)
EICZ2102 <= EIC1106 & EIC1103 & EIC1204 & EICL100 (161:75.2%, 0.919)
EIC2102 <= EICL106 & EIC1102 & EIC1204 & BIC1203 (161:75.2%, 0.919)
EIC2102 <= RIC1104 & EIC1204 & EIC1100 & EIC1200 (161:75.2%, 0.919)
EIC2102 <= EIC1104 & EICi202 & EIC1204 & EIC1200 (161:75.2%, 0.219)
FIC2102 <= RIC1104 & ETCL202 & EIC1204 & EIC11Q0 (161:75.2%, 0.919)
EICZ102 <= EIC1104 & EICl202 & EIC1l203 & EICL100 (161:75.2%, 0.921%)
EIC2102 <= EIC1104 & EIC1103 & EIC1204 & EICLz00 (161:75.2%, 0.919)
EIC2102 <= EIC1104 & EIC1102 & EIC1204 & EICL203 (161:75.2%, 0.919)
EIC2102 <= EIC1104 & EIC1102 & EIC1204 & EICL200 (161:75.2%, 0.919)
EIC2102 <= EIC1104 & ETIC1102 & RIC1204 & EIC1i00 (1lel:75.2%, 0.919)
EIC2102 <= EIC1104 & EIC1101 & EIC1204 & EIC1200 (161:75.2%, 0.919)
EIC2102 <= EIC1103 & EIC1204 & EICL100 (161:75.2%, 0.919)

EIC2102 <= EIC1103 & EIC1204 & EIC1100 & EIC1200 (161:75.2%, 0.819)
EIC2102 <= EICLl03 & EIC1l202 & EIClz204 & EIC1200 (161:75.2%, 0.819)
ETC2102 <= EIC1103 & EIC1101 & EICi204 & EIC1200 (161:75.2%, 0.918)
EIC2102 <= EIC1103 & EICL1101 & BIC1204 & EIC1100 (161:75.2%, 0.919)
EIC22102 <= EIC1102 & EBIClZ04 & EIC1l203 (161:75.2%, 0.9219)

EIC2102 <= EIC1102 & EICl204 & EICL100 & EIC1200 (161:75.2%, 0.919)
EIC2102 <= EIC11i02 & EIC1101 & EIC1204 & EIC1200 (161:75.2%, 0.919)
EICZ2102 <= EIC1106 & EIC1202 (18%:88.3%, 0.825)

EIC2102 <= EIC1104 & EICL1103 & EIC1l202 & EICL100 (165:77.1%, 0.915)
EIC2102 <= EIC1104 & EICI102 (186:86.8%, 0.839)

EIC2102 <= EIC1102 & EIC1103 & KIC1202 & EICL10C (lee:77.6%, (.91)

BEICZ102 <= EICI106 & EIC1104 & EICliQ02 {185:86.4%, 0.8B43)

BIC2102 <= EIC1102 & EICi202 (185:86.4%, 0.843)

EIC2102 <= EIC1103 & EICl202 & EICL1IOO0 (167:78.0%, 0.304)

EIC2102 <= EIC1103 & EICl202 & EIC110l1l & BIC1100 {167:78.0%, 0.904])
EIC2102 <= EIC1104 & RIC1102 & EIC1103 & EIC1100 {167:78.0%, 0.8504)
EIC2102 <= EIC1104 & EIC1102Z & EICl202 & EIC1100 (167:78.0%, 0.804)
ETC2102 <= EICl104 & EICL1202 & EIC1100 (167:78.0%, 0.904)

EIC2102 <= EIC1104 & EIC1202 & EIC1101 & EICI100 (167:78.0%, 0.204)
ETC2102 <= EIC1106 & EIC1103 & EIC1202 & EICL100 (167:78.0%, 0.9204)
EIC2102 <= EIC1106 & EIC1104 & EIC1202 & EIC1100 (167:78.0%, 0.9204)
EIC2102 <= EIC1104 & EIC1202 {184:86.0%, 0.848)

EIC2102 <= EIC1106 & EIClie4 & EIC1202 {184:86.0%, (.848)

EIC2102 <= EICL1106 & EIC1104 & EIC1103 & EIC1100 (168:78.5%, 0.899)
EIC2102 <= EICli06 & EIC110Z & EIC1103 & EIC1100 (168:78.5%, 0.899)
EIC2102 <= EIC1104 & EIC1103 & EICL10l & EICL100 (168:78.5%, 0.899)
BEIC2i02 <= EIC1i04 & EIC1103 & EIC1100 (168:78.5%, 0.899}

EIC2102 <= EIC1102 & EIC1103 & EIC1101 & EICL100 (168:78.5%, 0.898)
EICZ102 <= EIC1102 & EIC1103 & ETIC1100 [168:78.5%, 0.899)

EICZ102 <= EIC1106 & EICi1104 & EIC1102 & EIC1L202 (181:84.6%, 0.856)
EIC2102 <= EIC1104 & EIC1102 & EIC1202 {181:84.6%, 0.856)

EIC2102 <= EIC1102 & EICL202 & EIC1100C {169:79.0%, 0.893)

EIC2102 <= EIC1102 & EIC1202 & EIC1101l & EICL10C {169:79.0%, 0.8%3)
EIC2102 <= EIC1104 & EIC1102 & EICL10C (169:79.0%, 0.893)

EIC2102 <= EIC1104 & EICL102 & EIC1i01 & BICL100 (169:79.0%, 0.893)
EIC2102Z <= EICl1106 & EIC1102 & EIC1202 & EIC1100 {169:79.0%, 0.893)
EIC2102Z <= EICl1106 & EIC1l104 & EIC1102 & EIC1100 (169:79.0%, 0.893)
EIC2102 <= EIC1103 & EIC1202 (180:84.1%, 0.861}

EIC2102 <= EIC1106 & EIC1103 & EIC1202 {180:84.1%, C.881)

EIC2102 <= EICl202 & EIC110l1 & EIC1100 {(170:79.4%, 0.888)

EIC2102 <= EIC1106 & EIC120Z & EIC1101 & EIC1100 (170:79.4%, 0.888)
EIC2102 <= EIC1106 & EICLi04 & EIC1101 & EIC1100 (170:73.4%, 0.888)
RICZ2102 <= EIC1106 & EIC1104 & EICLI00 (170:79.4%, 0.888)

EIC2102 <= EICL1106 & EICI103 & EIC1101 & EICL100 (170:79.4%, 0.888)
EIC2102 <= EIC1104 & EICIL101 & EICL100 (170:79.4%, 0.888)

EIC2102 <= EIC1104 & EIC1100 (170:79.4%, 0.888)

EIC2102 <= EICI103 & EICL101l & EIC11Q00C {170:79.4%, 0.888)

EIC2102 <= EIC1106 & EICl104 & EIC1103 & EIC1202 (178:83.2%, 0.871)
EIC2102 <= EIC1104 & EIC1103 & EIC1202 (178:83.2%, 0.871)

EIC2102 <= EIC1104 & EIC1103 & EIC1202 & EIC1101 (174:81.3%, 0.885)
EIC2102 <= EIC1103 & EIC1202 & EICL101l (176:8Z.2%, 0.875)

EIC2102 <= EIC1104 & EIC110Z & RIC1103 & EICl202 {176:82.2%, 0.875)
EIC2102 <= EIC1106 & EICl11i03 & EIC1202 & EIC1101 (176:82.2%, 0.875)

Figura ITL27 - Regras de associagio: discipling EIC2102 (anual) apds o filtro




Anexo Il -Regras de Associacdo 194

Melhor suporte: 197:92.1% (conf=81.2%]}
Melhor confianca: 96.2% (sup=157:73.4%)

BIC2103 <= EIC1102 & EIC1206 & EIC1204 & BICL1203 (157:72.4%, 0.962)
EIC2103 <= EIC1104 (197:92.1%, 0.812) ..

ETIC2103 <= EIC1104 & EIC1206 & EIC1204 & EICL203 (155:74.3%, 0.956)
EIC2103 <= EIC1106 & EICL1104 (193:90.2%, 0.824)

EIC2103 <= EIC1104 & EIC1102 & EIC1l206 & EICL203 (162:75.7%, -0.951)
EIC2103 <= EIC1106 & EIC1102 {190:88.8%, 0.832)

EIC2103 <= RIC1106 & EICL104 & EIC1204 & EIC1203 {163:76.2%, 0.8945)
BIC2103 <= EIC1106 & EIC1102 & EIC1206 & EIC1203 {163:76.2%, 0.945)
EIC2103 <= RIC1i04 & EICl204 & EIC1203 (163:76.2%, 0.945)
EIC2103 <= EICL102 & EIC1206 & EICL203 (163:76.2%, 0.945)
EIC2103 <= EIC1205 & EIC1104 (187:87.4%, 0.845}

EIC2103 <= EIC1104 & EIC1102 & EIC1203 (167:78.0%, 0.94)
EIC2103 <= EIC1106 & EIC1104 & EICI10Z & EICL203 (167:78.0%, 0.94)
EIC2103 <= EIC1l10C4 & EIC1102 (186:86.9%, 0.849)

EIC2103 <= EIC11C6 & EIC1205 & EIC1104 (186:86.9%, (.849)
EIC2103 <= EIC1106 & EIC1102 & EIC1203 (168:78.5%, 0.935)
ETIC2103 <= EIC1102 & EIC1203 (168:78.5%, 0.9%35)

EIC2103 <= EIC1106 & EIC1104 & EIC1102 (185:86.4%, 0.854)

EIC2103 <= EIC1106 & EICL205 & EICL104 & EICL203 (170:79.4%, 0.924)
EIC2103 <= EIC1205 & EIC1104 & EIC1203 (170:78.4%, 0.924)

EIC2103 <= EIC1104 & EIC11i0l (182:85.0%, 0.857)

EICZ2103 <= EIC1205 & EICI101 (182:85.0%, 0.857)

ETC2103 <= EIC1205 & EICL102 & BIC1202 (182:85.0%, 0.857)

EIC2103 <= EIC1104 & EICi203 (173:80.8%, 0.919)

EIC2103 <= EIC1104 & EIC1Z06 (181:84.6%, 0.867)

EIC2103 <= EIC1106 & EIC1203 (175:81.8%, 0.803)

EIC2103 <= EIC1106 & EICL205 & EICL104 & BICLLOZ (180:84.1%, 0.872)
EIC2103 <=~ EIC1205 & EIC1104 & EIC1102 {180:84.1%, 0.872)

EIC2103 <= EIC1203 {177:82.7%, 0.898)

EIC2103 <= EIC1205 & EIC1104 & EIC1102 & EICl20C2 (178:83.2%, 0.876)
EIC2103 <= EIC1106 & EICL205 & EIC1104 & EICI101 (178:83.2%, 0.876)

Figura HI.28 - Regras de associagdo: discipling EIC2103 (anual) apds o filiro

Melhor suporte: 206:96.3% (conf=83.5%)
Melhor confianca: 96.3% (sup=161:75.2%)

EIC2104 <= EIC1102. & EIC1204 & EICLZ03 (161:75.2%, 0.963)

EIC2104 <= EIC1104 & EIC110Z & EIC1204 & EIC1203 (161:75.2%, 0.963)

EIC2104 <= EIC1106 & EICi102Z & EIC1204 & EIC1203 (161:75.2%, 0.8563)

EIC2104 <= EIC1106 ([206:96.3%, 0.835}

EIC2104 <= EIC1102 & EICLl103 & EIC1101 & EICi204 (166:77.6%, 0.958)

EIC2104 <= EIC1205 {198:92.5%, 0.864)

BIC2104 <= EIC1102 & EIC1103 & EIC1202 & EIC1204 (169:79.0%, 0.953)

EIC2104 <= EIC1104 & EIC1103 & EIC120Z2 & EIC1Z2C4 (169:79.0%, 0.953)

EIC2104 <= EIC1104 (197:92.1%, 0.868)

EIC2104 <= EIC1205 & EICL103 & EIC1202 &

EIC2104 <= EIC1205 EIC1102 & EIC1103 &

EIC2104 <= EIC1106 EIC1103 & EICL1202 & EICL204 (170:79.4%, 0.947)

ETC2104 «= EIC1106 EIC1102 & EIC1103 & EIC1204 (170:79.4%, 0.947)
& &

&

EIC1204 (170:79.4%, (.947)
EIC1204 (170:79.4%, 0.947)

EICZ2104 <= EIC1104 BEICILiIOZ EIC1103 EICL204 (170:79.4%, 0.947}
EIC2104 <= EIC1103
EIC2104 <= EIC1102
EIC2104 <= EIC1106
EIC2104 <= EIC1205
EIC2104 <= EIC1205
EIC2104 <= EIC1106
EIC2104 <= EIC1205

&

&

&

&

& BICL202 & EICL204 (170:7%.4%, 0.947)

£ EICI103 & EICL204 (170:79.4%, 0.947)

& EICL205 (195:81.1%, 0.872)

& EICL10Z & EICL103 & EICL202 {175:81.8%, 0.943)
& BICL104 & EICL103 & EICL202 {175:81.8%, 0.943)
& EIC1104 {193:90.2%, 0.881)

& EICI104 & EICL102 & EICL202 (178:83.2%, 0.938)
EIC2104 <= EIC1106 & EIC1102 (190:88.8%, 0.884)

EICZ104 <= EIC1106 & EICL205 & EIC1104 & EICL162 (180:84.1%, 0.928)
EIC2104 <= EIC1106 & EIC1205 & EIC1104 & EIC1202 (180:84.1%, 0.928)
EIC2104 <= EIC1205 & EICL104 & EIC1102 (180:84.1%, 0.928)

EIC2104 <= EIC1205 & ELC1104 & EIC1202 (180:84.1%, 0.928}

EIC2104 <= EIC1106 & EIC1202 (189:88.3%, 0.889)

EIC2104 <= ETIC1106 & EICIZ205 & EXCL102 & EIC1202 (181:84.6%, 0.923)
EIC2104 <= EIC1106 & EICL104 & EIC1102 & EIC1202 (181:84.6%, 0.523}
EIC2104 <= EIC1104 & EICL10Z & EICL202 (181:84.6%, 0.923)

EIC2104 <= EIC1205 & ETC1104 {187:87.4%, 0.898)

EIC2104 <= EIC1205 & EIC1102 & EIC1202 [182:85.0%, 0.918)

EICZ104 <= EIC1104 & EIC1102 (186:86.9%, 0.903)

EIC2104 <= EIC1106 & EIC1205 & EICL104 (186:86.9%, 0.903)

EICZ104 <= EIC1205 & EIC1202 (186:86.9%, 0.9%03}

EIC2104 <= EICL106 & EIC1205 & EIC1202 (185:86.4%, 0.908)

EIC2104 <= EIC1106 & EIC1104 & EICL102 {185:86.4%, 0.908)

Figura IT1.29 - Regras de associagio: disciplina EIC2104 (anual) apos o filtro
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Melhor suporte: 206:96.3% (conf=86.4%)
Melhor confianca: 98,.2% (sup=163:76.2%)

EICZ105 <= EICl1104 & EICl1204 & EIC1203 (163:76.2%, 0.982)

EIC2105 <= EICli06 & EICi104 & EIC1l204 & EICl203 (163:76.2%, 0.982)
EIC2105 <= EIC1106 (206:96.3%, 0.864)

EIC2105 <= EIC1104 & EIC1103 & EICL10L & ETICi204 (167:78.0%, 0.978)
EIC2105 <= EICI205 (198:8%2.5%, 0.889) :
EIC2105 <= EIC1104 & EIC1l103 & EIC1204 (171:79.9%, 0.971)

EIC2105 <= RIC11086 & EIC1104 & ETCL1IC3 & EICL204 (171:79.9%, 0.371)
EIC2105 <= EIC1205 & EIC1104 & EIC1103 & EICl204 (171:79.9%, 0.971})
EIC2105 <= BIC1104 {197:92.1%, 0.898)

EIC2105 <= EIC1104 & EIC1203 (173:80.8%, 0.965)

EICZ2105 <= EIC1106 & EIC1205 (195:91.1%, 0.3%03)

EIC2105 <= EIC1205 & EIC1104 & EIC1102 & EIC11i03 {176:82.2%, 0.98)
EICZ2105 <= EIC1106 & EIC1104 (193:9G.2%, 0.%12}

EIC2105 <= EIC1205 & EIC1104 & EIC1103 (180:84.1%, 0.956}

EIC2105 <= EIC1106 & EICL205 & EICL104 & EICLl103 (180:84.1%, 0.9256}
EIC2105 <= EIC1205 & EIC1104 {187:87.4%, 0.93)

EIC2105 <= EIC1106 & EIC1204 (181:84.6%, 0.939)

EIC2105 <= BEIC1104 & EIC1103 (186:86.9%, 0.935)

EIC2105 <= RIC1106 & EICL205 & EIC1104 (186:86.9%, 0.935)

Figura II1.30 - Regras de associagdo: disciplina EIC2105 {(anual) apés o filtro

Melhor suporte: 206:96.3% {conf=82_0%)
Melhor confianca: 95.0% {(sup=160:74.8%)

EIC2200 <= EIC1102Z & EIC1103 & EIC1204 & EIC1203 (160:74.8%, 0.95)
EIC2200 <= EIC1102 & EIC1202 & EICl204 & EIC1203 (i160:74.8%, 0.95)
EIC2200 <= EIC1104 & EIC1202 & EICl204 & EICI203 (160:74.8%, 0.85)
EIC2200 <= EICl205 & BICL102 & EIC1204 & EIC1203 {(160:74.8%, 0.95)
EIC2200 <= EIC1106 (206:96.3%, 0.82)

ETC2200 <= BICL102 & EIC1103 & EICLZ206 & EICL204 (1l64:76.6%, 0.945)
BEIC2200 <= EIC1205 (198:92.5%, 0.838)

EXIC2200 <= EIC1102 & EICL103 & EICI10L & BIC1204 {166:77.6%, 0.94)
EIC2200 <= EIC1104 (197:92.1%, 0.843)

EIC2200 <= EIC1205 & EIC1102 & EIC1103 & EBIC1204 {170:79.4%, 0.935)
EICZ2200 <= EIC1106 & EIC1102 & EICi103 & EIC1204 (170:79.4%, 0.935)
EIC2200 <= EIC1104 & EIC1102 & EIC1l103 & EIC1l204 (170:79.4%, 0.935)
EIC2200 <= EIC1102 & EIC1103 & EICl204 (170:79.4%, 0.935)
EIC2200 <= EIC1106 & EIC1205 (195:91.1%, 0.846)

EIC2200 <= EIC1104 & EIC1103 & EIC1204 (171:79.9%, 0.93)
EIC2200 «= EIC1106 & EIC1l104 & EIC1103 & EICL204 (171:79.9%, 0.93}
EIC2200 <= EIC1205 & EIC1104 & EIC1103 & EIC1204 (171:79.%%, 0.93}
EIC2200 <= EICL106 & KICl104 (193:90.2%, 0.88)

EIC2200 <= EIC1106 & BICL205 & EICL103 & EIC1204 (172:80.4%, 0.924)
EIC2200 <= EIC1106 & EIC1103 & EICi204 (172:80.4%, 0.924)
EIC2200 <= EIC1lZ02 (191:89.3%, 0.869)

EIC2200 <= EICl1205 & EICl1102 & EICl1204 (176:82.2%, 0.92)
EICZ2200 <= EIC1106 & EIC1202 (189:88.3%, 0.873)

EIC2200 <= EICL102 & EIC1204 {177:82.7%, 0.915)

EIC2200 <= EIC1104 & EIC1103 (186:86.9%, 0.887)

EIC2200 <= EIC1104 & EIC11i03 & EIC1202 {178:83.2%, 0.91}
EIC2200 <= EIC1106 & EIC1104 & EIC1liG3 & EICl202 (178:83.2%, 0.91}
ETC2200 <= EIC1106 & EIC1104 & EIC1103 (185:86.4%, 0.892)

EIC2200 <= EIC1106 & EICI1104 & BIC1102 & RIC1103 (172:83.6%, 0.905}
EIC2200 <= RICI1104 & FICL102 & EIC1103 (179:83.6%, 0.905)
EIC2200 <= EICLi06 & ETCL204 {181:84.6%, 0.895)

EIC2200 <= EIC1106 & EIC1102 & EIC1103 {(181:84.6%, 0.895}
ELC2200 <= EIC110Z & EICL103 {181:84.6%, 0.885)

EICZ2200 <= EIC1103 & EIC1202 (180:84.1%, 0.9)

EIC2200 <= EIC1106 & EIC1103 & EIC1202 (180:84.1%, 0.9)
EIC2Z00 <= EICl106 & EIC1205 & EICI104 & EIC1102 (180:84.1%,
ETCZ200 <= EIC1106 & EIC1205 & EIC1i04 & EIC1103 (180:84.1%,
EIC2200 <= EIC12Z05 & EIC1104 & EIC1102 (180:84.1%, 0.9)
EIC2200 <= EICLl205 & EICi1104 & EIC1103 (180:84.1%, 0.9}
EIC2200 <= EIC1205 & EIC1204 {180:84,1%, 0.9)

Figura I11.31 - Regras de associacdo: disciplina EIC2200 (anual) apds o filtro
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Melhor suporte: 206:96.3% (conf=84.0%)
Melhor confianca: 98.1% (sup=161:75.2%)

EIC2201 <= BEIC1102 & EIC1101 & EICL204 & EICIZ200 (161:75.2%, 0.981)
EIC2201 <= BEICL102 & EIC1204 & EICLIO0 & EBICI200 (161:75.2%, 0.9281)
ETC2201 <= EICl106 (206:36.3%, 0.84)
EIC2201 <= RIC1l205 & EICl1l02 & EIC1204 & EIC1200 (162:75.7%, 0.975)
EIC2201 <= EIC1205 & EIC1l102 & EIC1204 & EIC1100 (162:75.7%, '0.875)
EICZ201 <= RIC1202 & EIC1204 & EIC1100 & EIC1200 (162:75.7%, 0.975)
EIC2201 <= EIC1202 & EIC1101 & EIC1204 & EICI1200 {(162:75.7%, 0.9%75)
EIC2201 <= EIC1106 & EICL102 & EIC1204 & EIC1200 (162:75.7%, 0.9%75)
EIC2201 <= EIC1106 & EIC1102 & EIC1204 & EICL100 (162:75.7%, 0.9%75)
EIC2201 <= EIC1104 & EIC1102 & EIC1206 & EICL203 (162:75.7%, 0.975)
EIC2201 <= EIC1102 & & EIC1200 (162:75.7%, 0.975)
EIC2201 <= EIC1102 & & EIC1100 (162:75.7%, 0.975)
EIC2201 <= EIC11i02 & & EIC1204 & EICL200 {162:75.7%, 0.975)
EIC2201 <= EIC1102 & RICl2G2 & EIC1204 & EICL100 (162:75.7%, 0.975)
EIC2201 <= RIC1102 & EIC1101 & EICLI204 & EIC1100 (162:75.7%, 0.875)
EIC2201 <= EIC1205 (198:92.5%, 0.864)
EIC2201 <= EIC1102 & EIC1103 & EIC1101 & EICl204 (166:77.6%, 0.97)
EIC2201 <= EIC1104 (197:92.1%, 0.873)
EIC2201 <= EICi205 & EIC1104 & EIC1102 & EICL100 (167:78.0%, 0.964)
EIC2201 <= EIC1106 & EICI104 & EIC1102 & EIC1203 (167:7B.0%, 0.964)
EIC2201 <= RIC1104 & EICL103 & EIC1101 & EIC1204 (167:78.0%, 0.964)
EIC2201 <= EIC1104 & EICi102 & EIC1203 (167:78.0%, .0.964)
EIC2201 <= EIC1103 & EIC1202 & EIC1101 & EIC1204 (167:78.0%, 0.964)
EIC2201 <= EICL106 & EIC1104 {193:20.2%, 0.881}
EIC2201 <= EICL102 & EICL101 & EIC1204 {(170:79.4%, 0.959)
EIC2201 <= EIC1102 & EIC1103 & EIC1204 {170:79.4%, 0.959)
EIC2201 <= EIC1102 & EIC1202 & EIC1101 EIC1204 {170:79.4%, 0.959)

& &

& &

& &

& &

& &

& &

&

EIC1204
EIC1204
EXC1202

EICZ2201 <= EIC1104 EICL102 EIC1103 EIC1204 (170:79.4%, 0.959)
EIC2201 <= EIC1106 ETIC1102
EIC2201 <= EICl106 EIC1102
EIC2201 <= EIC1205 EIC1102
EIC2201 <= EIC1205 EIC1102 EIC1101
EIC2201 <= EICl285 EIC1102 EIC1103
EIC2201 <= EIC1208 EIC110Z2 & EIC1I103
EIC2201 <= EICl10z (192:89.7%, 0.885)
EIC2201 <= EIC1103 (192:89.7%, 0.885)
RTIC2201 <= EIC1205 & EIC1102 & EIC1103 & BEIC1101 (173:80.8%, 0.954}
EIC2201 <= EIC1106 & EIC1102 {(190:88.8%, 0.895)
EIC2201 <= EIC1205 & EIC1104 & EIC110Z & EIC1103 (176:82.2%, 0.%49)
BEIC2201 <= BIC1205 & EIC1104 (187:87.4%, 0.898)
EICZ2201 <= EIC1205 & EICL102 & EIC1103 (177:82.7%, 0.%44)
ETC2201 <= EIC1205 & EICl102 & EIC1101 (177:82.7%, 0.944)
EIC2201 <= EIC11086 & EICL1205 & BIC1102 & EIC1103 (177:82.7%, 0.944)
EIC2201 <= EIC1106 & EIC1205 & BIC1102 & EIC1101 (177:82.7%, 0.944)
EIC2201 <= EIC1104 & RIC1103 (186:86.%%, 0.909)
EICZ2201 <= EICl1104 & EIC110Z {186:86.9%, 0.909) :
EIC2201 <= EIC1106 & EIC1205 & EIC1104 & EICL1102 (18C:84.1%, 0.933)

&

&

&

&

&

&

&

&

&

&
&
EIC1101 & ETIC1204 (170:79.4%, 0.959)
EIC1103 & EIC1204 (170:79.4%, ©.959)
EIC1101 & EIC1204 (170:79.4%, 0.959)
& EIC1L206 (170:79.4%, 0.959)
& EIC1204 (170:79.4%, 0.959)
&

EIC1206 (170:73.4%, 0.959)

EIC2201 <= EIC1205 EIC1104 & EIC1102 (180:84.1%, 0.233)

EIC2201 <= EICli06 EIC1104 & EIC110Z (185:86-4%, 0.914)

EIC2201 <= EIC1205 EIC11i0Z (185:86.4%, 0.914)

EIC2201 <= EIC1106 EIC1205 & EIC1102 & EIC1202 (181:84.6%, 0.923)
EIC2201 <= EIC1106 EIC1205 & BEICi101 {181:84.6%, 0.923)

EIC2201 <= EIC1106 ETCI1204 (181:84.6%, 0.923)

EIC2201 <= EIC1l06 EIC1102 & EIC1103 (181:84.6%, 0.923)

EICZ2201 <= EIC1102 EICL1103 (181:84.6%, 0.923)

EIC2201 <= EICLl106 EIC1205 & EIC1102 (184:86.0%, 0.918)

Figura IIL32 - Regras de associagiio: discipling EIC2201 (anual} apos o filtro
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Melhor suporte: 185:86.4% [conf=80.0%)
Melhor confianca: 90.4% {sup=157:73.4%)

EICL206 & EIC1204 & EIC1203 (157:73.4%, 0.904)
EIC1104 & EICI102 (185:86.4%,.0.8)

EIC1103 & EICI204 & EIC1100 (15%:74.3%, 0.899)
ETC1104 & BEICL202 (184:86.0%, 0.8B04)
EIC1202 (184:86.0%, 0.804) '
EIC1103 & EIC1204 & EIC1200 (1i60:74.8%,

EIC2202 <= EIC110z
EIC2202 <= EIC1106
ETC2202 <= EIC1102
EIC2202 <= EICl108
EICZ2202 <= EIC1104

EICZ2202 <= EIC1102 0.894)
EIC2202 <= EIC1103 EIC1202 & EIC1204 & EIC1100 (160:74.8%, 0.894}
EIC2202 <= EIC1104 EIC1103 & BICi204 & EIC1100 (160:74.8%, 0.894}

EIC2202 <= EIC1204 (183:85.5%, 0.809)

EICZ202 <= EIC1205 EIC1103 & EIC1204 & EIC1100 (161:75.2%, 0.888}
EIC2202 <= EICl1106 EIC1103 & EICi204 & EIC1100 (161:75.2%, 0.888;
EIC2202 <= EIC1106 EIC1102 & EIC1204 & EIC1203 (l8l:75.2%, 0.888)}
EIC2202 <= EIC1104 EIC1204 & EIC1100 & EIC1200 (161:75.2%, 0.888}
EIC2202 <= EIC1104 FICl202 & EICi1204 & EIC1200 (16l:75.2%, 0.888}
EIC2202 <= BEIC1104 EICL202 & EIC1204 & EIC1100 (161:75.2%, 0.888}
EIC2202 <= EIC1104 EIC1103 & EIC1204 & EIC2200 (161:75.2%, 0.888)
EIC2202 <= EIC11i04 EIC1102 & EIC1204 & EICi203 (161:75.2%, 0.888)
EIC2202 <= EIC1104 EIC1102 & EIC1204 & EIC1200 (161:75.2%, 0.888)
EIC2202 <= EIC1104 EIC1102 & EICL204 & EIC1100 (16l1:75.2%, 0.888)
EIC2202 <= EIC1104 ETIC1101 & EIC1204 & EICLl200 (161:75.2%, 0.888)
EIC2202 <= EIC1103 BIC1204 & EICL100 {1l6l1:75.2%, 0.888)

EIC2202 <= EIC1103 EIC1204 & BICL100 & EIC1200 (161:75.2%, 0.888)
EIC2202 <= EICLl103 BIC1202 & EIC1204 & EIC1200 (161:75.2%, 0.888)
EIC2202 <= EIC1103 BICLi0l & EICl204 & EIC1i200 (161:75.2%, 0.888)
EIC2202 <= EIC1103 EICL101 & EICl204 & EICL1100 (161:75.2%, 0.888)
EIC2202 <= EIC1102 EIC1204 & EIC1203 {161:75.2%, 0.888)

EIC2202 <= EICL102 ETIC1l204 & EICl100 & EIC1200 (161:75.2%, C.888)
EIC2202 <= EIC1102 EICL101 & EIC1204 & EIC1200 {161:75.2%, 0.888)

EIC1204 (181:84.6%, 0.818)
EIC1206 (181:84.6%, 0.818)
EIC1101 & EICl204 & EIC1100 {162:75.7%, 0.883)

EICZ2202 <= EIC1106
EIC2202 <= EIC1104
EIC2202 <= EICi1102Z

EICZ202 <= EIC1102 BEIC1202 & EICl204 & EIC1100 {162:75.7%, 0.883)
EICZ202 <= EIC110Z EIC1202 & EIC1204 & EIC1200 (162:75.7%, 0.883)
BIC2202 <= EIC1102 EIC1204 & EICL11600D (162:75.7%, 0.883}
BIC2202 <= EIC1102 EIC1204 & EIC1200 {162:75.7%, 0.883}
EIC2202 <= EIC1103 EIC1204 & EIC1200 (162:75.7%, 0.883}
ETC2202 <= EIC1104 EIC1101 & ETC1204 & EIC1100 {162:75.7%, 0.883)
EIC2202 <= EIC1104 EIC1102 & EIC1206 & EIC1203 (162:75.7%, 0.883)
EIC2202 <= EIC1104 EIC1204 & EICL100 (162:75.7%, 0.883}
EIC2202 <= EIC1104 EICLZ04 & EIC1200 (162:75.7%, 0.883)

& EIC1204 & EIC1100 (162:75.7%, 0.883)
EIC2202 <= EIC1106 EIC1102 & EIC1204 & EIC1Z00 (162:75.7%, 0.883)
EIC2202 <= EIC11086 EIC1103 & EIC1204 & EIC1200 (1le2:75.7%, 0.883)
EIC2202 <= EIC1106 EIC1104 & EIC1204 & EIC1100 (162:75.7%, 0.883)
EIC2202 <= EICl1i0& EIC1104 & EIC1204 & BIC1200 (162:75.7%, 0.883)
EIC2202 <= EICl202 EIC1101 & EIC1204 & EIC1200 (162:75.7%, 0.883)
EIC2202 <= EIC1202 EIC1204 & EIC1100 & ETC1200 (162:75.7%, 0.883)
EIC2202 <= EIC1205 EIC1102 & EICL204 & EIC1100 (162:75.7%, 0.883)
EIC2202 <= EIC1205 EIC1102 & EICi204 & EIC1200 (162:75.7%, 0.883)
EIC2202 <= EIC1205 EICL103 & EIC1204 & EIC1200 (162:75.7%, 0.883)
EIC2202 <= EICI205 EIC1104 & EICl204 & EIC1I100 (18&2:75.7%, 0.883)
EIC2202 <= EIC1205 EICL104 & EIC1204 & BEICL200 (162:75.7%, 0.883)
EIC2202 <= EIC1104 BIC1103 & EIC1101 {178:83.2%, 0.826)
EIC2202 <= EIC1104 EIC1103 & EIC1202 {178:83.2%, 0.826)
EIC2202 <= EIC1106 EIC1104 & EIC1103 & EICL1101 (178:83.2%, 0.826)
EIC2202 <= EIC1106 EIC1104 & EIC1103 & EIC1202 (178:83.2%, 0.826)
EIC2202 <= EIC1205 EIC1104 & EIC1L102 & EIC1202 (178:83.2%, 0.826)
EIC2202 <= EICl205 EIC1204 & EICI100 & EIC1200 (163:76.2%, 0.877}
BIC2202 <= EICl205 EIC1202 & EIC1204 & EIC1200 {163:76.2%, 0.877)
BEIC2202 <= EIC1205 EIC1202 & EIC1204 & EIC1100 [163:76.2%, 0.877)
EICZ202 <= EIC1205 EIC1101 & EIC1204 & EIC1200 [163:76.2%, 0.877)
EIC2202 <= EIC1204 EIC1100 & EIC1200 (163:76.2%, 0.877)
EIC2202 <= EIClz02 EIC1204 & EIC1200 (163:76.2%, 0.877)
EIC2202 <= EIC1202 EICL204 & EIC1100 (163:76.2%, 0.877}
EIC2202 <= EIC1202 EIC1101 & EIC1204 & EICL100 (163:76.2%, 0.877)
EIC2202 <= EIC1106 EIC1L204 & EIC1100 & BICL200 (163:76.2%, 0.877)
EIC2202 <= EIC1106 EIC1202 & EICI204 & EIC1200 (163:76.2%, 0.877)
EIC2202 <= EIC1106 EIC1202 & EIC1204 & EICL100 {163:76.2%, 0.877)
EICZ2202 <= EIC1106 EIC1104 & EICL204 & EIC1203 (163:76.2%, 0.877)
EIC2202 <= EIC1106 EIC1102 & EICiZ206 & EIC1203 (163:76.2%, 0.877)
EIC2202 <= EIC110% EIC1101 & EICl1204 & EICLZ200 (163:76.2%, 0.877)
EIC2202 <= EIC1104 EIC1204 & EIC1203 (103:76.2%, (.877)
EIC2202 <= EIC1103 EIC1101 & EICl206 & EIC1204 (163:76.2%, 0.877)
EIC2202 <= EIC1102 EIC1206 & EIC1203 (163:76.2%, 0.877)
BIC2202 <= ERIC1101 EIC1204 & EIC1200 (163:76.2%, 0.877)
EIC2202 <= EIC1101 EIC1204 & EICL100 & EIC1200 {163:76.2%, 0.877)
EIC2202 <= EICl1l106 EIC1104 & EIC1204 (177:82.7%, 0.831)
EICZ202 <= EICl106 EIC1104 & EICI1202 & BICI101 (177:8Z.7%, 0.831)

EICZ202 <= EIC1104
EIC2202 <= EIC1104
EIC2202 <= EIC1102

Figura II1.33 - Regras de associagiio: disciplina EIC2202 (anual) apos o filtro

EIC1204 (177:82.7%, 0.831)
EICl202 & EICI101 (177:82.7%%, 0.831)
EICL204 (177:82.7%, 0.831)
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EIC2202 <= EIC1106 & EIC1102
&
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198

EIC1101 & EIC1204 {166:77.6%,
EIC1101 {176:82.2%, 0.835)
EIC1204 (176:82.2%, (.835)
EIC1202 & EICI101 (176:82.2%,
EICL101 & EIC1204 (167:78.0%,
ETC1101 & EIC1204 (167:78.0%,
EIC1102 & EIC1204 (175:81.8%,
EIC1204 (175:81.8%, 0.84)
EIC1204 (168:78.5%, 0.863)
EICl206 & EICl204 {168:78.5%,
EIC11i01 & EIC1204 (168:78.5%,
EIC1101 & EIC1204 (168:78.5%,
ETC1202 & EIC1101 {174:81.3%,
EIC1206 & EIC1204 (169:79.0%,

&

&

EIC1103
EIC1z02
BICll02
EIC1103
EIC1103
ETCLZ202
EIC1104
EIC1102
EIC1101
EICl102
EIC1103
EICl103
EIC1103
FIC1102
EIC1202
EIC1103
EIC1102
EIC1206
EICL1103
EIC1202

EIC2202 <= EICl102
EIC2202 <= EIC1103
EIC2202 <= EIC1106
EIC2202 <= EIC1106
EIC2202 <= EIC1104
ETC2202 <= EIC1103
EIC2202 <= EIC1106
EIC2202 <= EIC1104
EIC2202 <= EIC1103
EIC2202 <= EIC11i04
BIC2202 <= EICl1106
EIC2202 <= EIClZ05
EIC2202 <= EIC1i04
EIC2202 <= EICl106
EIC2202 <= EIC1104
EIC2202 <= EIC1104
EIC2202 <= EIC1104
EJC22Q2 <= EIC1102
EIC2202 <= EIC1102
EIC2202 <= EIC1205

& &

& &

& &

& &

& &

& &

& &

& &

& &

& &

& &

& &

& &

& &

& & EIC1101 EIC1204 (169:7%.0%,
& & EIC1202 EIC1204 (169:79.0%,
& & EIC1101 & EIC1204 {169:72.0%,
& & BICi204 (169:79.0%, 0.858)

& & EIC1202 & EIC1204 (163:79.0%,
& & EIC1101 & EIC1204 (171:79.9%,
EICZ2202 <= RICl205 & EIC1104 & EIC1103 & EICL2Q4 (171:79.9%,
EIC2202 <= EIC1202 § EIC1101 & EIC1204 (171:79.9%, 0.848)
EIC2202 <= EIC1106 & EICI202 & EICL101 & EIC1204 (171:79.9%,
ELC2202 <= EIC1106 & EIC1104 & EIC1103 & EIC1204 (171:79.9%,
EICZ2202 <= EIC1104 & EIC1l103 & EICl204 (171:79.9%, 0.848)
EIC2202 <= EIC1104 & EIC1103 & EIC1l202 & RIC1l206 (171:79.9%,
EIC2202 <= EIC1102 & EIC110l1 & BICl204 (170:79.4%, 0.853)
EIC2202 <= EIC1102 & EIC1103 & EIC1204 (170:7%.4%, 0.853)
EIC2202 <= EIC1102 & EICl202 & EIC1101 & EIC1204 (170:738.4%,
EIC2202 <= EIC1103 & EIC1202 & EIC110l1 & EIC1206 (170:79.4%,
EIC2202 <= EIC1103 & EICl202z & EIC1204 (170:79.4%, 0.853}
EICZ202 <= BIC1104 % REIC1l101 & EIC1204 (170:79.4%, 0.853)
BEIC2202 <= BIC1l1C04 & EIC1102 & EICL103 & EIC1204 (170:79.4%,
EIC2202 <= EICLiQ4 & EIC1103 & EICL101 & EICL206 (170:79.4%,
EIC2202 <= EIC1104 & EIC1202 & BEIC1101 & EICL206 (170:79.4%,
EIC2202 <= EIC1104 & EIC1206 & EIC1204 (170:79.4%, 0.853)
EIC2202 <= EIC1106 & EICL1102 & EIC1101 & EIC1204 (170:795.4%,
EIC2202 <= EIC1106 & EICliQ2 & EICI1103
EIC2202 <= EIC1il106 & EIC1id3 &
EIC2202 <= EIC1106 & EIC11i04 &
EIC2202 <= EICl1106 & EIC1104 &
EICZ202 <= EIC1205 & EIC11l0Z &
EIC2202 <= EICl205 & EIC1102 &
EIC2202 <= EICl1l205 & EICI103 &
EIC2202 <= EIC1205 & EIC1104 &

& EICIZ04 (170:79.4%,
RIC1202 & EICL204 (170:79.4%,
EICil0l & EIC1204 (170:7%.4%,
EICi206 & EICIZ204 (170:7%.4%,
EIC1101 & EICL1204 (170:79.4%,
& EICLZ04 (170:79.4%,
& EIC1204 (170:79.4%,
&

BIC1204 (170:79.4%,

EIC1103
EICi202
EIC110L

G.873)

0.835)
0.868)
0.868)

0.84)

0.863)
0.863)
0.863)
0.845)
0.858)
0.858)
0.858)
0.858)

0.858)
0.848)
0.848)

0.848)
0.848)

0.848)

0.8563)
0.853)

0.853)
0.8E53)
0.853}

0.853]
0.853)
0.853)
0.853)
0.853)
0.853)
0.853)
0.853)
0.853)

Figura II1.34 — Regras de associagdo: disciplina EIC2202 {anual)} apos o filtro (cont.)

Melhor suporte: 206:96.3% (conf=82.5%}
Melhor confianca: 98.7% (sup=159:74.3%)

EIC2203 <= EIC1104 & EIC1206 & EICL204 & EIC1203 {159:74.3%,
EIC2203 <= EICI10& {206:96.3%, 0.BZ5) .

EIC2203 <= EICl1104 & EIC1206 & EIC1203 (166:77.6%, 0.982)
EIC2203 <= EIC1205 (198:92.5%, {.848)

EIC2203 <= BIC1206 & EIC1203 (168:78.5%, 0.97)

EICZ203 <= EIC1l104 (197:92.1%, 0.B63)

EIC2203 <= EIC1205 & ETC1104 & EIC1203 (170:79.4%, 0.965)
EIC2203 <= EIC1106 & EIC1205 & EIC1104 & EIC1203 (170:79.4%,
EIC2203 <= EIC1106 & EIC1104 (193:80.2%, 0.876)

EIC2203 <= EIC1104 & EICL1203 {173:80.8%, §.96)

EIC2203 <= EIC1l205 & EIC1104 (187:87.4%, 0.898)

EIC2203 <= EIC1106 & EIC1203 (175:81.8%, 0.243)

EIC2203 <= EIC1106 & EIC1205 & EIC11Q4 (186:86.9%, 0.903)
BEIC2203 <= EIC1203 (177:82.7%, 0.838)

EIC2203 <= EIC1104 & EICL1101 {182:85.0%, 0.907)

EIC2203 <= EIC1205 & EIC11CGl (182:85.0%, 0.%07)

EIC2203 <= EIC1106 & EIC120b & EIC1104 & EIC1101 (178:83.2%,
EIC2203 <= EIC1104 & EIC1206 (181:84.6%, 0.923)

0.987)

0.865)

0.827)

Figura II1.35 - Regras de associaciio: disciplina EIC2203 (anual) apos o filtro




Anexo I —Regras de Associagdo 199

Melhor suporte: 186:86.9% (conf=80.6%}
Melhor confianca: 91.7% {sup=157:73.4%)

EIC1206 & EIC1204 & EIC1203 (157:73.4%, ©.917}
EIC1204 & EIC1203 & EIC1100 {157:73.4%, 0.917)
EIC1204 & EIC1203 & EIC1200 (157:73.4%, 0.917)
EIC1206 & EIC1204 & EBIC1203 (157:73.4%, 0.9%17)
EIC1202 (186:86.9%, 0.808)
EIC1206 & EIC1204 & EIC1203 (159:74.3%, 0.912)
EIC1205 & EIC1202 (185:86.4%, 0.811)
EIC1202 & EIC1204 & EIC1100 (160:74.8%, 0.9206)
EIC1206 & EIC1204 & EIC1203 (l60:74.8%, 0.2086)
EIC1101 & EIC1204 & EIC1203 (160:74.8%, 0.9086)
EIC1206 & EIC1203 & EIC1100 (160:74.8%, 0.908)
& &
& {

EIC2204 <= EIC1101
EICZ204 <= EIC1202
EIC2204 <= EIC1202
EIC2204 <= EICl202
EIC2204 <= EIC1205
EICZ2204 <= EIC1205
EIC2204 <= EIC1106
EIC2204 <= EIC1103
EICZ2204 <= EIC1106
EIC2204 <= EIC1202
EIC2204 <= EIC12(2
EIC2204 <= EIC1202
EICZ2204 <= EIC1206
EICZ2204 <= EIC1204
EIC2204 <= EIC1202
BEICZ2204 <= EIC1205
EICZ2204 <= EIC1103
EIC2204 <= EIC1103
EIC2204 <= EICi103
EIC2204 <= EIC1104
EIC2204 <= EICl1l06
EICZ2204 <= EIC1108
EIC2204 <= EIC1106
EICZ204 <= EICl1106
EIC2204 <= EIC1202
EIC2204 <= EIC1202
EIC2204 <= EIC1202
EIC2204 <= EIC1202
EICZ204 <= EIC1202
EIC2204 <= EICLl205
EIC2204 <= EICL205
EIC2204 <= EIC1205
BEIC2204 <= EIC1l108

EIC1206 EIC1204 EIC1100 (160:74.8B%, 0.9086)

EIC1204 EIC1203 (160:74.8%, 0.906)
183:85.5%, 0.B14)

EIC1101 & EIC1206 & EIC1203 {(162:75.7%, 0.901)
EICL101 (182:85.0%, 0.819)

EICi202 & EIC1203 & EICI11G0 (163:76.2%, 0.896)
EICi202 EIC1206 & EICL100 (163:76.2%, 0.886)
EBICL202 EIC1206 & EIC1203 (163:76.2%, 0.896)
EICl202 EIC1206 & EIC1100 [(163:76.2%, 0.896)
EIC1202 EIC1203 & EIC1100 (163:76.2%, 0.896)
EIC1202 EIC1204 & EIC1100 (163:76.2%, 0.896)
&
&
&

EIC1zG2z EIC1203 (163:76.2%, 0.896)

EIC1206
EICL203 (163:76.2%, 0.896)
EIC1101 EIC1203 EICLL100 (163:786.2%, 0.896)
EIC1101 EIC1204 & EIC1100 (163:76.2%, 0.898)
£IC1203 & EICI100 {163:76.2%, 0.898)
EIC1204 EICL100 (163:76.2%, 0.898)
RIC1206 EIC1203 (163:76.2%, 0.896)

EIC1203 & EIC11C0 (163:76.2%, 0.89%)

&
&
&
&
&
&

EICLZ05 & EIC1204
&
&
&
&
&
BEICL202 &
&

&

&

&

&

&

&

&

&

&

&

&

&

&

{

&

&

&

&

&

&

&

&

&

&

&

&

&

&

&

&

& EIC1z02 EIC1204 & EIC1100 (163:76.2%, 0.896)

& EIC120Z2 & EICL206 & EICL1203 (163:76.2%, 0.896)

& EIC1204 (181:84.6%, 0.823)
EIC2204 <= EIC1106 & EIC1205 & EIC110l (18l:84.6%, 0.823)
EICZ2204 <= EIC1106 & EIC1205 & EIC1206 (181:84.6%, §.823)
EIC2204 <— EIC1205 & EIC1206 (181:84.6%, 0.823)
EIC2204 <= EIC1205 & EIC120Z & EIC1206 & EICL100 (165:77.1%, 0.891)
EICZ204 <= EIC1202 & EIC1101 (180:84.1%, 0.828)
EIC2204 <= EIC1106 & EIC1202 & EICL101 {180:84.1%, 0.828)
EIC2204 <= EIC1106 & EIC1208 & EIC1100 (166:77.6%, 0.886)
EIC2204 <= EIC1106 &
EICZ204 <= EIC1202 &
EIC2204 <= EIC1202 &
EIC2204 <= EIC1205 &
EIC2204 <= EIC1205 &
EIC2204 <= EICl205 &
EICZ2204 <= EICl10&6 &
EIC2204 <= EIC1205 &
EIC2204 <= EIC1205 &
EIC2204 <= EIC1205 &
EIC2204 <= EIC1205 &
EIC2204 <= EIC1202 &
EIC2204 <= EIC1106 &
EIC2204 <= EICL106 &
EIC2204 <= EIC1106 &
EIC2204 <= EICl106 &
EIC2204 <= EIC1104 &
EIC2204 <= EIC1l104 &
EIC2204 <= EICl1104 &
EIC2204 <= EIC1103 &
EIC2204 <= EIC1103 &
EIC2204 <= BIC1103 &
EIC2204 <= EIC1205 &
BIC2204 <= EIC1205 &
EIC2204 <= EIC1205 &
EIC2204 <= EIC1106 &
BEIC2204 <= EIC1106 &
EIC2204 <= EIC1106 &
EIC2204 <= EIC1103 &

&
&

EICl202
EIC1205 EICi206 & EIC1203 (166:77.6%, 0.886)
EICi1101 EICl206 & EIC1100 (166:77.86%, 0.886)
EIC1206 RICL100 (166:77.6%, 0.B86)
EIC1103 EICl202 & EICl100 (166:77.6%, 0.886)
EIC1104 EIC1202 & EIC1i00 (166:77.6%, 0.884)
EIC1206 EIC1203 {166:77.6%, 0.886)
EIC1Z205 EIC120Zz & EICL101 (178:83.2%, 0.837)
ETC1202 EIC1101 (178:83.2%, 0.837)
EIC1Z202 EIC1101 & EICL1203 {(167:78.0%, 0.88)
EIC1i04 EIC1102 & EIC110C (167:78.0%, 0.88)
EIC1101 EICI206 & EIC1100 (167:78.0%, 0.88)
EIC1101

EICiz06

&

&

&

&

&

&

&

&

&

&

&

&

& EIC1203 (167:78.0%, 0.88}

& EIC1203 (167:78.0%, 0.88}

EIC1202 & EICL101 & EIC1203 [167:78.0%, 0.88)

EIC1104 & EIC1202 & EIC1100 {167:78.0%, 0.88)
& EIC1202 & EICLIO00 (167:78.0%, 0.88)
& BIC1101 & EIC1100 {167:78.0%, 0.88)
& FEIC1100 {167:78.0%, 0.88)
& EICL202 & EICiIl00 (187:78.0%, 0.88)
& EIC1102 & EICL203 (167:78.0%, 0.88)
& EIC1101 & EIC1100 (167:78.0%, 0.88)
& BIC1100 (167:78.0%, 0.88)
& EIC1206 (176:82.2%, 0.841)
& EICL206 (176:82.2%, 0.841)
& EIC1202 & ETIC1101 {176:82.2%, 0.841)
& EIC1202 & BICL206 [176:82.2%, 0.841)
& EIC1104 & EIC1206 (176:82.2%, 0.841)
& BEIC1202 & EIC1101 (176:82.2%, 0.841)

EIC1202 & EICi101 {176:82.2%, 0.841)

EIC2204 <= EIC1106 & EICIZ05 & EIC1202 & EIC1100 (170:75.4%, G.876)

EIC2204 <= EIC1205 & EICL202 & EIC1100 {170:79.4%, 0.876)

EIC2204 <= EIC1100 (175:81.8%, 0.851)

EIC2204 <= EIC1106 & EICI10C {(175:81.8%, 0.851)

EIC2204 <= EICL20Z & EICI10C (171:79.9%, 0.871}

EIC2204 <= EICL106 & EIC1202 & EIC1100 (171:79.9%, 0.871)

EICZ2204 <= EIC1205 & EICL100 {173:80.8%, 0.861)

EIC2204 <= EIC1106 & EIC1205 & EIC1100 {173:80.8%, 0.861)

EICL103
EIC1202
EIC1202
EICL102
EIC1202
EIC1202Z
EIC1202
EIC1202
EIC1104
EICl1102
EIC12085
EICLZ205
EICl103

Figura II1.36 - Regras de assoctagio: disciplina EFC2204 (anual) apos o filtro
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Melheor suporte: 206:96.3% (conf=86.4%)
Melhor confianca: 98.1% (sup=161:75.2%)

ETIC2205 <= EIC1102 & EIC1204 & EIC1203 (161:75.2%, 0.9%81)

EIC2205 <= EIC1104 & EIC1102 & EIC1204 & EIC1203 (161:75.2%, 0.981}
EIC2205 <= EICl106 & EIC1102 & EIC1204 & EIC1203 (161:75.2%, 0.981)
EIC2205 <= EICLi06 (206:96.3%, 0.864)

EIC2205 <= EIC1106 & EIC1104 & EIC1102 & EIC1203 (167:78.0%, 0.8%76}
EIC2205 <= EIC1104 & EIC11i02 & EICL203 (167:78.0%, 0.976)

EIC2205 <= EIC1205 (198:92.5%, 0.879)

EIC2205 <= EIC110Z & EICI203 (168:78.5%, 0.97}

EIC2205 <= EIC1106 & EIC11i02 & EICI203 (168:78.5%, 0.97)

EXIC2205 <= RKIC1104 (197:92.1%, 0.883)

EIC2205 <= EIC1104 & EICL203 (173:80.8%, 0.9653)

EIC2205 <= EIC1106 & EIC1205 (195:91.1%, 0.8592)

EIC2205 <= EIC1205 & EIC1104 & EIC1102 & EIC1101 ({175:81.8%, 0.96)
EIC2205 <= EIC1205 & EICL1{4 & EICI202 & EIC1101 (175:81.8%, 0.36)
EIC2205 <= EIC1106 & EIC1104 (193:8%0.2%, 0.896)

EIC2205 <= EIC1205 & EIC1102 & EICL101 (177:82.7%, 0.955)

EIC2205 <= EIC1106 & EIC1205 & EICl1102 & EIC1101l {177:82.7%, 0.955}
EIC2205 <= EIC1106 & EIC1102 (190:88.8%, 0.905)

EIC2205 <= EIC1106 & EIC1205 & EIC1104 & EICL101 {178:83.2%, 0.949)
EIC2205 <= FEIC1106 & EIC1205 & EICL202 & EICL101 (178:83.2%, 0.949)
EIC2205 <= EICl205 & EICL202 & EICL1101 {(178:83.2%, 0.949)

EIC2205 <= EIC1205 & EIC1104 {187:87.4%, 0.914)

EICZ2205 <= EICL205 & EIC1104 & EICI101 (179:83.6%, 0.944)
EIC2205 <= EIC1205 & EIC1202 (186:86.9%, 0.919)

EIC2205 <= EIC1i{Q6 &
EIC2205 <= EIC1106 &
EIC2205 <= EIC11C6 &
EIC2205 <= EIC1205 &
EIC2205 <= EIC1Z05 &
EIC2205 <= EIC1106 &

Figura IIL37 - Regras de associacio: disciplina EIC2205 (anual) apds o filtro

EICI205 & EIC1104 (186:86.%%, 0.919)
BEIC1205 & EXIC1101 (181:84.6%, 0.939)
EIC1L205 & EICL1202 (185:86.4%, 0.924)
EIC1102 (185:86.4%, (.924)
EIC1i01 (182:85.0%, (.934)
EICL205 & EIC1102 (184:86.0%, 0.929)
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EIC3200 <= EIC3200 & EIC3101 {(103:72.5%, 0.981)
EIC3200 <= EIC3100 & EIC3102 & EIC310l (97:68.3%, 1.0)
EIC3200 <= EIC3100 & EIC3102 {101:71.1%, 0.99)
EIC3200 <= EIC3100 & EIC3104 & EIC3101 (97:68.3%, 0.99)
EIC3200 <= EIC3100 & EIC3104 & EIC3102 & EIC3101 {94:66.2%, 1.0)
EIC3200 <= EIC3100 & EIC3104 & EIC3102 (96:67.6%, 1.0)
EIC3200 <= EIC3100 & EIC3104 {(102:71.8%, 0.98)
EIC3200 <= EIC3100 (118:83.1%, 0.307)
EIC3200 <= EIC3101 (105:73.%%, 0.971)
EIC3200 <= EIC3102 & EIC3L0l (98:69.0%, 0.99)
EIC3200 <= EIC3102 (105:73.9%, 0.962)
EIC3200 <= EIC3103 & EIC3100 & EIC3101 [103:72.5%, 0.981})
EIC3200 <= EIC3103 & EIC3100 & EIC3102 & EIC3101 {97:68.3%, 1.0}
EIC3200 <= BIC3103 & RIC3100 & EIC3102 {101:71.1%, 0.99)
EIC3200 <= EIC3103 & EIC3100 & EIC3104 & EIC3101 ({97:68.3%, 0.99)
EIC3200 <= EIC3103 & EIC3100 & EIC3104 & EIC3102 (86:67.6%, 1.0}
EIC3200 <= EIC3103 & EIC3100 & EIC3104 {101:71.1%, 0.98)
EIC3200 <= EIC3103 & EIC3100 {111:78.2%, 0.946}
EIC3200 <= EIC3103 & EIC3101 (104:73.2%, 0.971}
EIC3200 <= EIC3103 & EIC3102 & EIC3101 {(98:69.0%, 0.99)
EIC3200 <= EIC3103 & EIC3102 (104:73.2%, 0.971)
EIC3200 <= EIC3103 & EIC3104 & EIC3101 (98:69.0%, 0.98)
EIC3200 <= EIC3103 & EIC3104 & ETC3102 & ETC3101 (95:66.-9%, 0.9%89)
EIC3200 <= EIC3103 & EIC3104 & BIC3102 (97:68.3%, 0.99]
EIC3200 <= EIC3103 & EIC3104 (102:71.8%, 0.971}
EIC3200 <= EIC3103 (118:83.1%, 0.907)
EIC3200 <= EIC3104 & ETC3101 {992:69.7%, 0.98)
EIC3200 <= EIC3104 & EIC3102 & EIC3101 (95:66.9%, 0.989)
EIC3200 <= EIC3104 & EIC3102 (98:6%.0%, 0.98)
EIC3200 <= EIC3104 (106:74.6%, 0.953)
EIC3200 <= EIC3105 & EIC3100 & EIC3101 {(102:71.8%, 0.98)
EIC3200 <= EIC3105 & EIC3100 & EIC3102 & EIC3101 (97:68.3%, 1.0)
ETIC3200 <= EIC3105 & EIC3100 & EIC3102 {100:70.4%, 1.0)
EIC3200 <= EIC3105 & EIC3100 & EIC3104 & EIC3101 (97:68.3%, 0.99)
EIC3200 <= EIC3105 & EIC3100 & EIC3104 & EIC3102 (96:67.6%, 1.0)
EIC3200 <= EIC3105 & EIC3100 & EIC3104 (101:71.1%, 0.99)
EIC3200 <= EIC3105 & EIC3100 {113:79.6%, 0.938)
EIC3200 <= BIC3105 & EIC3101 [103:72.5%, 0.981)
EIC3200 <= EIC3105 & EIC3102 & EIC310Ll (97:68.3%, 1.0)
EIC3200 <= EIC3105 & EIC3102 {101:71.1%, 1.0}
EIC3200 <= EIC3105 & EIC3103 & EIC3100 & ETC3101 (102:71.8%, 0.98)
EIC3200 <= EIC3105 & EXIC3103 & EIC3100 & EIC3102 (100:70.4%, 1.0)
EIC3200 <= EIC3105 & EIC3103 & EIC3100 & EIC3104 (100:70.4%, 0.99)
EIC3200 <= EIC3105 & EIC3103 & EIC3100 (108:76.1%, 0.963)
EIC3200 <= EIC3105 & EIC3103 & EIC310l (102:71.8%, 0.98)
EIC3200 <= ETC3105 & KEIC3103 & EIC3102 & EIC3101 (97:68.3%, 1.0)
EIC3200 <= BIC3105 & & EIC3102 {101:71.1%, 1.0}
& EIC3103 & EIC3104 & EIC3101 {97:68.3%, 0.99)
& EIC3103 & EIC3104 & EIC3102 (96:67.6%, 1.0)
& REIC2103 & EIC3104 (100:70.4%, 0.99)
& EIC3103 (111:78.2%, 0.946)
& EIC3104 & EIC3101 (98:69.0%, 0.99}
& EIC3104 & RIC3102 & EIC3101 (94:66.2%, 1.0)
& BEIC3104 & EIC3102 (96:67.6%, 1.0}
& BIC3104 (102:71.8%, 0.99)
(121:85.2%, 0.893)

EIC2103
EIC3200 <= EIC3105
EIC3200 <= EIC310%
EIC3200 <= EIC3105
EIC3200 <= EIC3105
EIC3200 <= EIC3105
EIC3200 <= EIC3105
EIC3200 <= EIC3105
EIC3200 <= EIC3105
EIC3200 <= EIC3105

Figura I11.38 - Regras de assoctacdo: disciplina EIC3200 (sem.)

Melhor suporte: 121:85.2% (conf=89.3%)
Melher confiancas 100,0% (sup=101:71.1%)

EIC3200 <= EIC3105 & EIC3102 (101:71.1%, 1.0}

EIC3200 <= EIC3105 & EIC3103 & EIC3102 ({101:71.1%, 1.0}
EIC3200 <= EIC3105 (121:85.2%, 0.893)

BEIC3200 <= EIC3105 & EIC3104 (102:71.8%, 0.99)

EIC3200 <= EIC3103 (11B:B3.1%, 0C.907)

EIC3200 <= EIC3100 {118:83.1%, ©.907)

BEIC3200 <= EIC3100 & EIC3101 (103:72.5%, 0.981}

BIC3200 <= EIC3103 & EIC3100 & EIC3101 (103:72.5%, 0.981)
EIC3200 <= EIC3105 & EIC3101 (103:72.5%, 0.981)

EIC3200 <= EIC3105 & EIC3100 (113:75.86%, 0.938)

EIC3200 <= EIC3101 (105:73.9%, 0.971)

ETC3200 <= EIC3105 & EIC3103 {111:78.2%, 0.9486)

EIC3200 <= EIC3103 & EIC3100 (111:78.2%, 0.94¢)}

EIC3200 <= EIC3105 & EIC3103 & EIC3100 (108:7¢.1%, 0.963)

Figura IH.39 - Regras de associagdo: disciplinag EIC3200(sem.) apos o filtro




Anexo Il -Regras de Associacdo

202

EIC3201 <= EIC3100 & EIC3101 (103:72.5%, 0.981)
BIC3201 <= EIC3100 ¢ EIC3102 & EIC3101 (97:68.3%, 1.0)
EIC3201 <= EIC3100 & EIC3102 (101:71.1%, 0.99)
BIC3201 <= BIC3100 & BIC3104 & EIC3101 (97:68.3%, 0.99)
EIC3201 <= EIC3100 & RIC3104 & EIC3102 & EIC3101 (94:66.2%,
ETIC3201 <= EIC3100 & EIC3104 §& EIC3102 (96:67.6%, 1.0)
EIC3201 <= EIC3100 & EFC31064 (102:71.8%, 0.99)
EIC3201 <= EIC3100 (118:83.1%, 0.924}
EIC3201 <= EIC3101 (105:73.9%, 0.962}
EIC3201 <= EIC3102 & EIC310% (98:69.0%, 0.99)
EIC3201 <= EIC3102 (105:73.9%, 0.9852)}
EIC3201 <= EIC3103 & EIC3100 & EIC310l1 (103:72.5%, 0.981)
EIC3201 <= EIC3103 & EIC3100 & EIC3102 & EIC3101 (97:68.3%,
FIC3201 <= EIC3103 & EIC3100 & EIC3102 (1021:71.1%, 0.992)
RIC3201 <= BIC3103 & EIC3100 & EIC3104 & EIC3101 ({37:68.3%,
EIC3201 <= EIC3103 & EIC3100 & EIC3104 & EIC3102 ({96:67.6%,
ETIC3201 <= EIC3103 & EIC3100 & EIC3104 (101:71.1%, 0.99)
EIC3201 <= EIC3103 & EIC3100 {111:78.2%, 0.9%55}
EIC3201 <= EIC3103 & EIC3101 (104:73.2%, 0.971}
EIC3201 <= EIC3103 & EIC3102 & EIC3101 (98:69.0%, 0.89)
EIC3201 <= BIC3103 & EIC3102 {1C4:73.2%, 0.962)
EIC3201 <= EIC3103 & EIC3104 & EIC3101 {98:69.0%, 0.98}
EIC3201 <= EIC3103 & EIC3104 & EIC3102 & EIC3101 (95:66.9%,
EIC3201 <= EIC3103 & EIC3104 & EIC3102 (97:68.3%, 0.99)
EIC3201 <= EIC3103 & ETC3104 (102:71.8%, 0.98)
EIC3201 <= EIC3103 (118:83.1%, 0.907)
EIC3201 <= EIC3104 & EIC3101 (99:69.7%, 0.97)
ETC320]1 <= ETC2104 & EIC3102 & EIC3101 (95:66.9%, 0.989)
EIC3201 <= BIC3104 & EIC3102 (98:69.0%, 0.98)
EIC3201 <= EIC3104 (106:74.6%, 0.953)
EIC3201 <= EIC3105 & ETC3100 & EIC3101 (102:71.8%, 0.98)
EIC3201 <= EIC3105 & EIC3100 & EIC3102 & EIC3101 (97:68.3%,
EIC3201 <= EIC3105 & EIC3100 & EILC3102 {100:70.4%, 0.99)
EIC3201 <= EIC3105 & EIC3100 & EIC3104 & EIC3101 (97:68.3%,
BIC3201 <= EIC3105 & EIC3100 & EIC3104 & EIC3102 (96:67.6%,
EIC3201 <= EIC3105 & EIC3100 & EIC3104 (101:71.1%, 0.99)
EIC3201 <= EIC3105 & EIC3100 (113:79.6%, 0.938)
BEIC3201 <= EIC3105 & EIC3101 (103:72.5%, 0.971)
2IC3201 <= EIC3105 & EIC3102 & EIC3101 (97:68.3%, 1.0)
ETC3201 <= ETC3105 & EIC3102 [101:71.1%, 0.98)
EIC3201 <= EIC3105 & EIC3103 & EIC3100 & EIC3101 (102:71.8%,
EIC3201 <= ETC3105 & EIC3103 & EIC3100 & EIC3102 (100:70.4%,
EIC3201 <= EIC3105 & RIC3103 & EIC3100 & EIC3104 (100:70.4%,
EIC3201 <= EIC3105 & EIC3102 & EIC3100 (108:76.1%, 0.954)
EIC3201 <= EIC3105 & EIC3103 § EIC3101 {102:71.8%, 0©.98)
ETC3201 <= EIC3105 & EIC3103 & EIC3102 & EIC3101 (97:68.3%,
EIC3201 <= EIC3105 & EIC3103 & EIC3102 (101:71.1%, 0.98)
EIC3201 <= EIC3105 & BIC3103 & EIC3104 & EIC3101 (97:68.3%,
EIC3201 <= EIC310% & EIC3103 & EIC3104 & EIC3102 (96:67.5%,
EIC3201 <= EIC3105 & EIC3103 & EIC3104 (100:70.4%, 0.99)
EIC3201 <= EIC3105 & EIC3103 (111:78.2%, 0.928)
EIC3201 <= EIC3105 & EIC3104 & EIC3101 (98:69.0%, 0.98)
EIC3201 <= EIC3105 & EIC3104 & EIC3102 & EIC3101 [94:66.2%,
ETC3201 <= BIC3105 & EIC3104 & EIC3102 {96:67.6%, 1.0)
BEIC3201 <= EIC3105 & EIC3104 (102:71.8%, 0.98)

{

EIC3201 <= EIC3105 (121:85.2%, 0.876)

0.59)

0.989)

.98)

=0

0.98)

0.99}

0.99)
1.0)

0.99)
1.0)

1.0)

Figura I11.40 - Regras de associacdo: disciplina EIC3201 (sem.)

Melhor suporte: 1Z1:85.2% {conf=87.6%)
Melhor cenfianca: 100.0% (sup=97:68.3%)

EIC310L (97:68.3%,
EIC3102 & EIC3101

EIC3201 <= EIC3100 & EIC3102
EIC3201 <= EIC3103 & EIC3100
EIC3201 <= EIC3105 & EIC3100 EIC3102 & EIC3101
EIC3201 <= EIC3105 & EIC3102 EIC3101 (97:68.3%,
EIC3201 <= EIC3105 & EIC3103 & EIC310Z & EIC3101
EIC3201 <= EIC3105 (121:85.2%, 0.876)
EIC3201 <= BEIC3100 & EIC3104 (102:71.8%,
EIC3201 <= EIC3100 (118:83.1%, 0.924}
EIC3201 <= EIC3100 & EIC3101 (103:72.5%, 0.981)
EIC3201 <= EIC3103 & EIC3100 & EIC3101
EIC3201 <= EIC3105 & EIC3100 (113:73.6%, 0.938)
EIC3201 <= EIC3103 & BIC3101 (104:73.2%, 0.971)
&
{

&
&
&
&

0.99)

EIC3201 <= EIC3103 EIC3100 (111:78.2%, 0.955)
EIC3201 <= EIC3101 (105:73.9%, 0.962)

1.0)
(97:68.3%,
{97:68.3%,

1.0}
(97:68.3%,

{103:72.5%, 0.981)

1.6)
1.0}

1.0}

Figura IT1.41 - Regras de associagdo: discipling EIC3201 (sem.) apos o filtro
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EIC3202 <= BIC3100 & EIC31¢1 {103:72.5%, 0.942)

EIC3202 <= EIC3100 & EIC3102 & EIC3101 (97:68.3%, 0.3969)

RIC3202 <= EIC3100 & EIC3102 {101:71.1%, 0.97)

EIC3202 <= EIC3100 & EIC3104 & EIC3101 (97:68.3%, 0.969)

EIC3202 <= EIC3100 & EIC3104 & EIC3102 & EIC3101 (94:66.2%, 0.979)
BEIC3202 <= EIC3100 & EIC3104 & EIC3102 (96:67.6%, 0.979)

EIC3202 <= EIC3100 & EIC3104 {102:71.8%, 0.971)

EIC3202 <= EIC3100 {118:83.1%, 0.881)

ETIC3202 <= EIC3101 {105:73.9%, 0.924)

EIC3202 <= EIC310Z & EIC3101 (98:69.0%, 0.959)

EIC3202 <= EIC3102 (105:73.9%, 0.952)

EIC3202 <= EIC3103 & EIC3100 & BIC3101 (103:72.5%, 0.842)

EIC3202 <= EIC3103 & EIC3100 & EIC3102 & EIC3101 (97:68.3%, 0.969)
EIC3202 <= EIC3103 & EIC3100 & EIC3102 (101:71.1%, 0.87)
EIC3202 <= EIC3103 & EIC3100 & EIC3104 & EIC3101 (97:68.3%, 0.969)
EIC3202 <= EIC3103 & EIC3100 & EIC3104 & EIC3102 (96:67.6%, 0.979)
EIC3202 <~ RIC3103 & EIC310C & EIC3104 (101:71.1%, 0.97)
EIC3202 <= EIC3103 & BIC3100 (111:78.2%, 0.328)
EIC3202 <= EIC3103 & EIC3101 (104:73.2%, 0.933)
EIC3202 <= EIC3103 & EIC3102 & EIC3101 {98:6%.0%, 0.959)

EIC3202 <= EIC3103 & EIC3102 (104:73.2%, 0.%62)

EIC3202 <= EIC3103 & EIC3104 & EIC3101 (98:69.0%, 0.959)

EIC3202 <= EIC3103 & EIC3104 & EIC3102 & EIC3101 {95:66.9%, 0.968)
EIC3202 <= EIC3103 & EIC3104 & EIC310Z (5%7:68.3%, 0.9%69}

EIC3202 <= EIC3103 & EIC3104 ({102:71.8%, 0.961)

EIC3202 <= EIC3103 {11i8:83.1%, 0.898}

EIC320Z <= EIC3104 & EIC3101 (99:69.7%, 0.949)

EIC3202 <= RIC3104 & EIC3102 & EIC3101 (85:66.9%, 0.%68)

EIC3202 <= EIC3104 & EIC3102 (98:69.0%, C.959)

EIC32Q2 <= EIC3104 (106:74.6%, 0.934}

EIC320Z <= EIC3105 & EIC3100 & EIC3101 (102:71.8%, 0.941)

EIC3202 <= EIC3105 & EIC3100 & EIC3102 & EIC3101 (97:68.3%, 0.969)
ETC3202 <= BIC3105 & EIC3100 & EIC3102 {100:70.4%, 0.97)
EIC3202 <= EIC3105 & EIC3100 & EIC3104 & EIC3101 (97:68.3%, 0.369)
EIC3202 <= EIC3105 & EIC3100 & EIC3104 & EIC3102 (96:67.6%, 0.979)
EIC3202 <= EIC3105 & EIC31C0 & EIC3104 (101:71.1%, 0.97)
EIC3202 <= EIC3105 & EIC3100 {(113:79.6%, 0.89%4)
EIC3202 <= EIC3105 & EIC3101 (103:72.5%, 0.932)
EIC3202 <= EIC3105 & EIC3102 & EIC3101 (97:68.3%, 0.969}
EIC3202 <= EIC3105 & EIC3102 (101:71.1%, 0.97)
ELC3202 <= EIC3105 & EIC3103 & EIC3100 & EIC3101 (102:71.8%, 0.9241)
EIC3202 <= EIC3105 & EIC3103 & EIC3100 & EIC3102 (100:70.4%, 0.97}
ETC3202 <= ETIC3105 & EIC3103 & EIC3100 & EIC3104 (1Q0:70.4%, 0,97}
ETC3202 <= BEIC3105 & EIC3103 & EIC3100 {1i08:76.1%, 0.%26)
ETC3202 <= EIC3105 & EIC3103 & EIC3101 {102:71.8%, 0-%41)
EIC3202 <= EIC3105 & EIC3103 & BEIC3102 & EIC3101 (97:68.3%, 0.969)
EIC3202 <= EIC3105 & EIC3103 & EIC3102 (101:71.1%, 0.97)
BEIC3202 <= EIC3105 & RIC3103 & EIC3104 & EXIC3101 (97:68.3%, 0.969)
EIC3202 <= EIC3105 & EIC3103 & EIC3104 & EIC3102 {(96:67.6%, 0.97%)
EIC3202 <= EIC3105 & EIC3103 & EIC3104 (100:70.4%, 0.97}
EIC3202 <= EIC3105 & EIC3103 (121:78.2%, 0.91)
EIC3202 <= EIC3105 & EIC3104 & EIC3101 (98:69.0%, 0.959)
EIC3202 <= EIC3105 & EIC3104 & EIC3102 & EIC3101L (94:66.2%, 0.979)
EIC3202 <= EIC310% & EIC3104 & EIC3102 (96:67.6%, 0.979)
EIC3202 <= EIC3105 & EIC3104 (102:71.8%, 0.961)}

(

EIC3202 <= EIC3105 {121:85.2%, (.843)

Figura II1.42 - Regras de associacdo: disciplina EIC3202 (sem.)

Melhor suporte: 121:85.2% [conf=84.3%)
Melhor confianca: 97.9% (sup=96:67.6%)

EIC3104 EIC3102 [96:67.6%, 0.973)

EIC3202 <= EIC3100 &

EIC3100 & EIC31C4 & EIC3102 (96:67.6%, 0.979)
&
&

EIC3202 <= EIC3103
EIC3202 <= EIC3105 EIC3100 EIC3104 & EIC3102 (96:67.6%, 0.379)
EIC3202 <= EIC3105 ETC3103 EIC3104 & EIC3102 [96:67.6%, 0.97%)
EIC3202 <= EIC3105 & EIC3104 & EIC3102 {96:67.6%, 0.979}

EIC3202 <= EIC3105% (121:85.2%, 0.843)

EIC3202 <= EIC3100 & EIC3104 {102:71.8%, 0.871}

EIC3202 <= EIC3103 (118:83.1%, 0.898)

EIC3202 <= EIC3103 & EIC3102 (104:73.2%, 0.362)

EIC3202 <= EIC3103 & EIC3100 (111:78.2%, 0.928)

EIC3202 <= EIC3102 (105:73.9%, 0.9852)

EIC3202 <= EIC3104 (106:74.6%, 0.934)

&
&
&
&

Figura I11.43 - Regras de associacdo: disciplina EIC3202 (sem.) apds o filtro
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EIC3203 <= EIC3100 & EIC31Gl (103:72.5%, 0.%$51}
EIC3203 <= EIC3100 & EIC3102 & BEIC3101 (97:68.3%, 0.979}

EIC3203 <= EIC3100 & EIC3102 {101:71.1%, 0.96)

EIC3203 <= EIC3100 & EIC3104 & EIC3101 (97:68.3%, 0.979)

EIC3203 <= EIC3100 & EIC3104 & EIC3102 & EIC3101 (94:66.2%, 0.989)
EIC3203 <= EIC3100 & EIC3104 & EIC3102 (96:67.6%, 0.979)

EIC3203 <= BIC3100 § EIC3104 (102:71.8%, 0.961)

EIC3203 <= EIC3100 (118:83.1%, 0.873)

EIC3203 <= EIC310l (105:73.9%, 0.933)

EIC3203 <= EIC2102 & EIC3101 (98:69.0%, 0.969)

EIC3203 <= EIC3102 (105:73.9%, 0.924}

EIC3203 <= EIC3103 & EIC3100 & EIC3101 {103:72.5%, 0.951)

EIC3203 <= EIC3103 & EIC3100 & EIC3102 & EIC310l (97:68.3%, 0.379)
2IC3203 <= EIC3103 & EIC3100 & EIC31C2 [101:71.1%, 0.9%6)

BEIC3203 <= EIC3103 & EIC3100 & EIC3104 & EIC3101l ([97:68.3%, 0.979)
EIC3203 <= EIC3103 & EIC3100 & EIC3104 & EIC3102 [96:67.6%, 0.979)
EIC3203 <= EIC3103 & EIC3100 & EIC3104 (101:71.1%, 0.98)

EIC3203 <= EIC3103 & EIC3100 (111:78.2%, 0.91)

EIC3203 <= EIC3103 & EIC3101 [104:73.2%, 0.942)

EIC3203 <= EIC3103 & EIC3102 & EIC310L (98:63.0%, 0.969)

EIC3203 <= EIC3103 & EIC3102 {104:73.2%, 0.933)

EIC3203 <= EIC3103 & EIC3104 & EIC3101 {98:69.0%, 0.969}

EIC3203 <= EIC3103 & EIC3104 & EIC3102 & EIC3101 (85:66.9%, 0.979)
EIC3203 <= EIC3103 & EIC3104 & EIC3102 (97:68.3%, 0.969)

EIC3203 <= EIC3103 & EIC3104 (102:71.8%, 0.951)

EIC3203 <= EIC3103 {118:83.1%, 0.856)}

EIC3203 <= EIC3104 & ELC3101 (89:69.7%, 0.96)

EIC3203 <= EXC3104 & EIC3102 § EIC3101 {95:66.9%, 0.979)

EIC3203 <= EIC3104 & EIC3102 (98:69.0%, 0.959)

EIC3203 <= BIC3104 (106:74.6%, 0.925)

EIC3203 <= EIC3105 & EIC3100 & EIC3101 (102:71.8%, 0.951}

EIC3203 <= EIC3105 & EIC3100 & EIC3102 & EIC3101 {97:68.3%, 0.979)
EIC3203 <= EIC3105 & EIC3100 & EIC310Z (100:70.4%, 0.97)

EIC3203 <= EIC3105 & EIC3100 & EIC3104 & EIC310L (97:68.3%, 0.979)
EIC3203 <= EIC3105 & EIC3100 & EIC3104 & EIC3102 (96:67.5%, 0.979}
EIC3203 <= EIC3105 & EIC3100 & EIC3104 (101:71.1%, 0.98)

EIC3203 <= EIC3105 & EIC3100 (113:79.6%, 0.894)

EIC3203 <= EIC3105 & EIC3101 (103:72.5%, 0.942)

EIC3203 <= EIC3105 & EIC3102 & BEIC3101l {97:68,3%, 0,9279)

EIC3203 <= EIC3105 & EIC310Z (10l:71.1%, 0.96}

EIC3203 <= EIC3105 & EIC3103 & EIC3100 & EIC3101 (102:71.8%, 0.951)
EIC3203 <= EIC3105 & EIC3103 & EIC3100 & EIC3102 (100:70.4%, 0.87)
EIC3203 <= EIC3105 & EIC3103 & EIC3100 & EIC3104 (1060:70.4%, 0.96)
EIC3203 <= EIC3105 & EIC3103 & EIC3100 (108:76.1%, 0.917)

EIC3203 <= ETC3105 & ELC3103 & EIC3101 (102:71.8%, 0.951}

EIC3203 <= EIC3105 & EIC3103 & EIC3102 & EIC3101 {97:58.3%, 0.979)
EIC3203 <= EIC3105 & EIC3103 & EIC310Z (101:71.1%, 0.%6)

EIC3203 <= EIC3105 & EIC3103 & EIC3104 & EIC3101 (97:68.3%, 0.979)
EIC3203 <= EIC3105 & EIC3103 & EIC3104 & EIC3102 (96:67.6%, 0.979}
RIC3203 <= EIC3105 & EIC3103 & EIC3104 {100:70.4%, 0.96)

EIC3203 <= EIC3105 & EIC3103 (111:78.2%, 0.892)

EIC3203 <= EIC3105 & EIC3104 & EIC3101 {98:69.0%, 0.969)

EIC3203 <= EIC3105 & EIC3104 & EIC3102 & EIC3L0L (94:66.2%, 0.98%)
EIC3203 <= EIC3105 & EIC3104 & EIC3102 (96:67.6%, 0.979)

EIC3203 <= EIC3105 & EIC3104 {102:71.8%, 0.951)

EIC3203 <= BIC3105 (121:85.2%, 0.843)

Figura II1.44 - Regras de associagdo: disciplina EIC3203 (sem.}

Melhor suporte: 121:85.2% (conf=84.3%)

Melhor confianca: 98.9% (s5up=9%4:66.2%)

ETC3203 <= REIC3100 & EIC3104 & EIC3102 & ETC3101 (94:66.2%, 0.989)
EIC3203 <= EIC3105 & EIC3104 & EIC3102 & EIC310l (94:86.2%, 0.989)
EIC3203 <= EIC3105 {121:85.2%, 0.843)

EIC3203 <= EIC3105 & EIC3103 & EIC3104 & EIC3101 (97:68.3%, 0.379)
ETC3203 <= EIC3105 & EIC31C3 & EIC3102 & RIC3101 (97:68.3%, 0.979)
EIC3203 <= EIC31i05 & EIC3102 & EIC3101 {97:68.3%, 0.9879}

EIC3203 <= BIC3105 & EIC3100 & EIC3104 & EBIC3101 (97:68.3%, 0.979)
EIC3203 <= EIC3105 & EIC3100 & EIC3102 & EIC3101 (97:68.3%, 0.5%79)
EIC3203 <= EIC3103 & EIC3100 & EIC3104 & EIC3101 (97:86B.3%, 0.%79)
EIC3203 <= EIC3103 & EIC3100 & EIC3102 & ETC3101 (%7:6B.3%, 0.979)
EIC3203 <= EIC3100 & BEIC3104 & EIC3101 (97:68.3%, 0.979)

EIC3203 <= EIC3100 & EIC3102 & EIC3101 (97:68.3%, 0.979)

EIC3203 <= EIC3100 (118:83.1%, 0.873)

EIC3203 <= EIC3105 & EIC3100 & EIC310Z {100:70.4%, 0.97)

ETIC3203 <= EIC3105 & EIC3103 & EIC3100 & RIC310Z (100:70C.4%, 0.97)
EIC3203 <= EIC3105 & EIC3100 (113:7%2.6%, 0.894)

RIC3203 <= EIC3100 & EIC3104 {102:71.8%, 0.961)

EIC3203 <= EIC3103 & EIC3100 {111:78.2%, 0.91)

EIC3203 <= EIC3100 & BIC3101 {103:72.5%, 0.%51})

EIC3203 <= EIC3103 & EIC3100 & EIC3101 (103:72.5%, 0.951}

EIC3203 <= EIC3105 & BIC3103 & EIC3100 (108:76.1%, €.9817)

EIC3203 <= EIC3103 & EIC3101 (104:73.2%, 0.942}

FIC3203 <= EIC3104 {106:74.6%, 0.925}

BIC3203 <= EBIC3101L {105:73.9%, 0.933}

Figura I11.45 - Regras de assoctagdo: discipling EYC3203 (sem.) apos o filtro




Anexo Il -Regras de Associagdo

205

EIC3204 <= EIC3100 & EIC3101 {(103:72.5%, 0.971)

ETC3204 <= EIC3100 & EIC3102 & EIC3101 (97:68.3%, 1.0}

EIC3204 <= EIC3100 & EIC3102 (101:71.1%, 1.0}

EIC3204 <= EIC3100 & EIC3104 & EIC3101 (97:68.3%, 0.979)

EIC3204 <= EIC3100 & EIC3104 & EIC3102 & EIC3101 (94:66.2%, 1.0}
EIC3204 <= EIC3100 & EIC3104 & ETC3102 (96:67.6%, 1.0)

EIC3204 <= EIC3100 & KBIC3104 (102:71.8%, 0.98)

EIC3204 <= EIC3100 (118:83.1%, 0.932)

EIC3204 <= EIC3101 (105:73.9%, 0.952)

EIC3204 <= EIC3102 & EIC3101 {98:69.0%, 0.99)

EIC3204 <= EIC3102 (105:73,9%, 0.862)

EIC3204 <= RIC3103 & EIC31C0 & EIC3101 (103:72.5%, 0.971)

EIC3204 <= EIC3103 & EIC3100 & EIC3102 & EIC310l1 (97:68.3%, 1.0)
EIC3204 <= EIC3103 & EIC3100 & EIC3102 (101:71.1%, 1.0)

EIC3204 <= EIC3103 & EIC3100 & EIC3104 & EIC3101 (97:868.3%, 0.979)
EIC3204 <= EIC3103 & EIC3100 & EIC3104 & EIC3102 (96:87.6%, 1.0)
EIC3204 <= EIC3103 & EIC3100 & EIC3104 ([10i:71.1%, 0.98)

EIC3204 <= EIC3103 & EIC3100 (111:78.2%, 0.964)

ETC3204 <= EIC3103 & EIC3101 (104:73.2%, 0.962)

EIC3204 <= EIC3103 & EIC3102 & EIC31Q1 [98:69.0%, 0.%9)

EIC3204 <= EIC3103 & EIC3102 (104:73.2%, 0.971)

EIC3204 <= EIC3103 & EIC3104 & EIC3101 {98:69.0%, 0.969)

EIC3204 <= EIC3103 & EIC3104 & EIC3102 & EIC3101 (95:66.:9%, 0.989)
EIC3204 <= EIC3103 & EIC3104 & EIC3102 (97:68.3%, 0.99)

ETC3204 <= EIC3103 & EIC3104 (102:71.8%, 0.971)

EIC3204 <= EIC3103 (118:83.1%, 0.915)

EIC3204 <= EIC3104 & EIC3101 (99:69.7%, 0.96)

EIC3204 <= EIC3104 & EIC3102 & BIC3101 (95:66.9%, 0.989)

EIC3204 <= EIC3104 & EIC3102 (98:69.0%, 0.98)

EIC3204 <= EIC3104 .(106:74.6%, 0.9%43)

EIC3204 <= EIC3105 & EIC3100 & EIC3101 (102:71.8%, 0.871)

EIC3204 <= EIC3105 & EIC3100 & EIC3102 & EIC3101 (97:68.3%, 1.0)
EIC3204 <= EIC3105 & BEIC3100 & EIC3102 (100:70.4%, 1.0)

EIC3204 <= EIC3105 & EIC3100 & EIC3104 & EIC3101 {97:68.3%, 0.979)
EIC3204 <= EIC3105 & EIC3100 & EIC3104 & EIC3102 (96:67.6%, 1.0}
ETIC3204 <= EIC3105 & EIC3100 & EIC3104 {101:71.1%, 0.98)

EIC3204 <= EIC3105 & EIC3100 {113:79.6%, 0.947)

EIC3204 <= EIC3105 & EIC3101 (103:72.5%, 0.961)

EIC3204 <= EIC3105 & EIC3102 & EIC3101 ({(97:68.3%, 1.0}

EIC3204 <= EIC3105 & EIC3102 (101:71.1%, 0.99)

EIC3204 <= EIC3105 & EIC3103 & EIC3100 & EIC3101 (102:71.8%, 0.971)
EIC3204 <= EIC3105 & EIC3103 & EIC3100 & EIC31C2 (100:70.4%, 1.0}
EIC3204 <= ETC3105 & EIC3103 & EIXC3100 & EIC3104 (100:70.4%, 0.9%8)
EIC3204 <= EIC3105 & EIC3103 & EIC3100 (108:76.1%, 0.963)

EIC3204 <= EIC3105 & ETIC3103 & EIC3101 (1G2:71.8%, 0.971)

EIC3204 <= EIC3105 & ELC3103 & EIC3102 & EIC3101 ($7:68.3%, 1.0)
EIC3204 <= BIC3105 & EIC3103 & EIC310Z (101:71.1%, 0.99)

ETC3204 <= EIC3105 & EIC3103 & EIC3104 & EIC310%1 (97:88.3%, 0.979)
ETC3204 <= EIC3105 & EIC3103 & EIC3104 & EIC3102 {96:67.6%, 1.0}
EIC3204 <= EIC3105 & RIC3103 & EIC3104 [100:70.4%, 0.98)

EIC3204 <= EIC3105 & EIC3103 (111:78.2%, 0.948)

EIC3204 <= EIC3105 & EIC3104 & EIC3101 (98:69.0%, 0.969)

ETC3204 <= EIC3105 & EIC3104 & EIC310Z & EIC3101 (94:66.2%, 1.0}
EIC3204 <= EIC3105 & EIC3104 & EIC3102 (96:67.6%, 1.0)

EIC3204 <= EIC3105 & EIC3104 {102:71.8%, 0.971}

EIC3204 <= EIC3105 {121:85.2%, 0.917)

Figura I1L.46 - Regras de associagdo: disciplina EIC3204 (sem.)

Melhor suporte: 121:85.2% (conf=91.7%)

Melhor confianca: 100.0% (sup=101:71.1%)

EIC3204 <= EIC3100 & EIC3102 (101:71.1%, 1.0}

EIC3204 <= EIC3103 & EIC3100 & EIC310z (101:71.1%, 1.0}
EIC3204 <= EIC3105 (121:85.2%, 0.917)

EIC3204 <= EIC3100 & EIC3104 (102:71.8%, 0.98)

EIC3204 <= RIC3100 (118:83.1%, 0.%32}

EIC3204 <= BIC3103 & EIC31GZ (104:73.2%, 0.%71)

EIC3204 <= EIC3105 & EIC3100 (113:79.6%, 0.847)

EIC3204 <= EIC3103 & ETC3100 {111:78.2%, 0.964)

Figura IT1.47 - Regras de associagdo: disciplina EXC3204 (sem.} apds o filtro




Anexo IIl -Regras de Associacdo

206

EIC3205 <= EIC3100C & EIC3101 (103:72.5%, 0.981)
EIC3205 <= EIC3100 & EIC3102 & EIC3101 (97:68.3%, 1.0)
EIC3205 <= EIC310C & BEIC3102 (101:71.1%, 0.9%)
EIC3205 <= EIC3100 & EIC3104 & EIC3101 (9%7:68.3%, 0.99)
EIC3205 <= BIC3100 & EIC3104 & EIC3102 & EIC3101l (94:66.2%, 1.0)
EIC3205 <= EIC3100 & EIC3104 & EIC3102 (96:67.6%, 1.0)

EIC3205 <= EIC3100 & BRIC3104 (102:71.8%, 0.98)

EIC3205 <= EIC3100 (118:83.1%, 0.315}

EIC3205 <= BIC3101 ({105:73.9%, 0.971}

EIC3205 <= RIC3102 & EIC3101 (98:69.0%, 0.99)

BEIC3205 <= EIC3102 {(105:73.9%, 0.962)}

EIC3205 <= EIC3103 & EIC3100 & EIC3101 (103:72.5%, 0.981)

EIC3205 <= ELIC3103 & EIC3100 & EIC3102 & EIC3101 {97:68.3%, 1.0)
EIC3205 <= EIC3103 & EIC3100 & EIC3102 (i01:71.1%, 0.99}

EIC3205 <= EIC3103 & EIC3100 & EIC3104 & EIC3101 {97:68.3%, 0.99)
EIC3205 <= EIC3103 & EIC3100 & EIC3104 & EIC3102 {96:67.6%, 1.0)
EIC3205 <= EIC3103 & EIC3100 & EIC3104 (101:71.1%, 0.98}

EIC3205 <= EIC3103 & BIC3100 (111:78.2%, 0.946)

EIC3205 <= EIC3103 & EIC3101 (104:73.2%, 0.971)

EIC3205 <= EIC3103 & EIC3102 & BIC3101 (98:69.0%, 0.99)

ETC3205 <= EIC3103 & EIC3102 (104:73.2%, 0.971)

EIC3205 <= EIC3103 & EIC3104 & EIC3101 (98:69.0%, 0.928)

ETIC3205 <= EIC3103 & EIC3104 & EIC3102 & EIC3101 {95:66:9%, 0.989)
EIC3205 <= EIC3103 & EIC3104 & EIC3102 (97:68.3%, 0.99)

EIC3205 <= EIC3103 & EIC3104 {102:71.8%, 0.971}

EIC3205 <= EIC3103 (118:83.1%, 0.808)

EIC3205 <= EIC3104 & EIC310l (99:69.7%, 0.98)

EIC3205 <= EIC3104 & EIC3102 & EIC3101 (85:66.9%, 0.989)

ETC3205 <= EIC3104 & EIC3102 (98:69.0%, 0.98)

EIC3205 <= EIC3104 ({106:74.6%, 0.953)

EIC3205 <= EIC3105 EIC3100 & EIC3101 {102:71.8%, 0.98)

EIC3205 <= EIC3105 EIC3100 & EIC3102 & EIC3101 (97:68.3%, 1.0)
EIC3205 <= EIC3105 EIC3100 & EIC3102 {100:70.4%, 1.0}

EIC3205 <= EIC3105 EIC3100 & EIC3104 & EIC3101 (97:68.3%, 0.99)
BIC3205 <= EIC3105 EIC3100 & EIC3104 & EIC3102 (96:67.6%, 1.0)
EIC3205 <= EIC3105 EIC3100 & EIC3104 {101:71.1%, 0.9%)

EIC3205 <= EIC3105 BEIC3100 {113:7%.6%, 0.947)

EIC3205 <= EIC3105 EIC3101 {103:72.5%, 0.981)

EIC3205 <= EIC3105 EIC3102 & EIC3101 {97:68.3%, 1.0)

BEIC3205 <= EIC3105 EIC3102 (101:71.1%, 1.0)

EIC3205 <= EIC3105 EIC3103 & ETIC3100 & EIC3101 {102:71.8%, 0.98)
EIC3205 <= EIC3105 EIC3103 & EIC3100 & EIC3102 (100:70.4%, 1.0}
BIC3205 <= EIC3105 EIC3103 & EIC3100 & EIC3104 (100:70.4%, 0.93)
EIC3205 <= EIC3105 EIC3103 & EIC3100 (108:76.1%, 0.963)

EIC3205 <= EIC3105 EIC3103 & EIC3101 (102:71.8%, 0.98)

EIC3205 <= EIC3105 EIC3103 & ETC3102 & EIC31CL (97:68.3%, 1.0)
EIC3103 & EIC3102 (101:71.1%, 1.0)

EIC3103 & EIC3104 & EIC3101 (97:68.3%, 0.99}
EIC3103 & EIC3104 & EIC3102Z (96:67.6%, 1.0)
EIC3103 & EIC3104 (100:70.4%, 0.89)

EIC3103 (111:78.2%, 0.946)

EIC3104 & EIC3101 (98:69.0%, 0.99)

EIC3104 & ETC3102 & EIC3101 (%4:866.2%, 1.0)
EIC3104 & BIC3102 {96:867.86%, 1.0}

EIC3104 (102:71.8%, (.99)

121:85.2%, 0.917)

£IC3205 <= EIC3105
EIC3205 <= EIC3105
EIC3205 <= EIC3105
FIC3205 <= EIC3105
EIC3205 <= EIC3105
EIC3205% <= EIC3105
EIC3205 <= EIC3105
EIC3205 <= BIC3105
EIC3205 <= EIC3105
EIC3205 <= EIC3105

—~R RO RN R

Figura II1.48 - Regras de associagdo: disciplina EIC3205 (sem.)

Melhor suporte: 121:85.2% (conf=91.7%)
Melhor confianca: 100.0% {sup=l01:71.1%)

EIC3205 <= EIC3105 & EIC3102 (101:71.1%, 1.0}

EIC3205 <= EIC3105 & EIC3103 & EIC3102 (101:71.1%, 1.0}
EIC3205 <= EIC3105 (121:85.2%, 0.817)

EIC3205 <= EIC3105 & EIC3104 {102:71.8%, 0.99)

EIC3205 <= EIC3105 & EIC3100 {113:79.6%, 0.9247)

EIC3205 <= BEIC3100 & EIC3101 (103:72.5%, 0.981)

EIC3205 <= EIC3103 & EIC3100 & EIC3101 {103:72.5%, 0.981)
EIC3205 <= EIC3105 & EIC3101 {103:72.5%, 0.981)

EIC3205 <= ETC3105 & EIC3103 & EIC3100 (108:76.1%, 0.963)
EIC3205 <= EIC3101 (105:73.9%, 0.971)

Figura IIL49 - Regras de associagdo: disciplina EIC3205 (sem.) apds o filtro




Anexo Il -Regras de Associacdo 207

Melhor supcrte: 136:95.8% (conf=86.0%)
Melhor confianca: 99.1% (sup=106:74.6%)

EIC3100 <= EIC2201 & EIC2104 & EIC2102 & EIC2100 (106:74.6%, 0.991)
ETC3100 <= EIC2205 (136:95.8%, 0.86) .

EIC3100 <= EICZ201 & EICZ2104 & EIC2103 & EIC2102 (110:77.5%, 0.982)
EIC3100 <= EIC2201 & EIC2104 & EIC2101 & EIC210Z (110:77.5%, 0.982)
EIC3100 <= EIC2201 & EIC2103 & EIC2101 & EIC2102 {110:77.5%, -0.982)
EIC3100 <= EIC2201 {134:9%4.4%, 0.873)

EIC3100 <= EIC2105 {134:94.4%, 0.873}

ETC3100 <= EIC2201 & EIC2104 & EIT2102 (114:80.3%, 0.974)

EIC3100 <= EIC2205 & EIC2105 (132:93.0%, 0.879)

ETC3100 <= EICZ105 & EIC2201 & EIC2102 {116:81.7%, 0.966)

EIC3100 <= EICZ2Z203 (131:92.3%, 0.885)

EIC3100 <= EIC2201 & EIC2102 (118:83.1%, 0.958)

EIC3100 <= EIC2104 (130:91.5%, §.892)

EIC3100 <= EIC2205 & EICZ201 (130:91.5%, 0.892}

EIC3100 <= EIC2203 & EIC2102 (119:83.8%, 0.%41)

EIC3100 <= EIC2201 & EIC2203 & EIC2101 (119:83.8%, 0.941)

EIC3100 <= EIC2201 & EIC2104 & EIC2200 (119:83.8%, 0.941)

EIC3100 <= EIC2105 & EIC2201 & BIC2203 & EIC2101 [{119%:83.8%, 0.941)
EIC3100 <= RIC2105 & EIC2102 {119:83.8%, 0.941)

EIC3100 <= EICZ105 & EIC2201 {12%:80.8%, 0.899)

EIC3100 <= EIC210Z (121:85.2%, 0.934)

EIC3100 <= EIC2201 & BEIC2203 & EIC2104 (121:85.2%, 0.934)

EIC3100 <= EIC2Z01 & EIC2203 (127:89.4%, 0.906)

EIC3100 <= EIC2205 & EICZ105 & EIC2201 (127:89.4%, 0.906)

EIC3i00 <= EICZ2203 & EIC2101 {122:85.9%, 0.926)
EIC3100 <= EIC2105 & EIC2203 & EIC2101 (122:85.9%, 0.3%26)
EIC3100 <= EICZ104 & EIC2200 (122:85.9%, 0.9%26}
EIC3100 <= EIC2201 & EIC2104 (125:88.0%, 0.92)

Figura IT1.50 - Regras de associagio: disciplina EIC3100 (anual) apds o filiro

Melhor suporte: 131:92.3% {confi=B0.2%)
Melhor confianca: 87.1% (sup=103:72_5%)

EIC3101 <= EIC2200 & EIC220Z2 & EIC2100 & EIC2204 (103:72.5%, 0.971)
EIC3101 <= EIC2203 (131:92.3%, 0.802)

EIC3101 <= EICZ200 & EIC2102 & EICZZ02 & EIC2100 (105:73.9%, 0.%62)
EIC3101 <= EIC2205 & EICZ203 (129:90.8%, 0.806)

EIC3101 <= EICZ2105 & BIC2201 (129:30.8%, 0.806)

EIC3101 <= EIC2105 & EIC2104 (129:90.8%, 0.806)

EIC3101 <= EIC2200 & EIC2101 & EIC2102 & EIC2100 (107:75.4%, 0.953)
ETC3101 <= EIC2105 & EIC2203 (128:90.1%, 0.82)

ETC3101 <= EICZ2200 (128:90.1%, 0.82)

ETC3101 <= EIC2203 & EIC2200 & EIC2101 & EIC2202 (109:76.8%, 0.945)
EIC3101 <= EIC2200 & EICZ10l1 & EIC2102 & EIC2202 (109:76.8%, 0.945)
EIC3101 <= EICZ2105 & EIC2200 (125:88.0%, 0.84}

EIC3101 <= EIC2105 & EIC2200 & EIC2102 & ETC2202 (111:78.2%, §.937)
EIC3101 <= EIC2105 & EIC2203 & EIC2200 & EIC2202 (111:78.2%, 6.937)
EIC3101 <= EIC2203 & EIC2200 (123:86.6%, (.854)

EIC3101 <= EIC2203 & EIC2200 & EIC2102 & EIC2202 (112:78.5%%, 0.9229)
EIC3101 <= EIC2203 & EIC2200 & EIC2101 & RICZ10Z (112:78.9%, 0.829)
EIC3101 <= EIC2200 & EIC2101 & EIC2102 {112:78.9%, 0.929)

BEIC3101 <= EIC2105 & EIC2203 & EIC210Z & EICZ202 {112:78.9%, 0.92%9)
EIC3101 <= EIC2105 & EIC2200 & EIC2101 & EIC2102 (112:78.9%, 0.9329)
EIC3101 <= BIC210Z (121:85.2%, 0.868)

EIC3101 <= EIC2105 & EICZ2203 & EIC2200 & EIC2102 (114:80.3%, 0.921)
EIC3101 <= EICZ2105 & EIC2203 & EIC2200 (120:84.5%, 0.875)

EIC3101 <= EIC2105 & EICZ200 & EIC2102 (115:81.0%, 0.913)

EIC3101 <= EIC2203 & EIC2102 (119:83.8%, 0.882)

EIC3101 <= EIC2105 & EIC2102 {119:83.8%, 0.882)

ETIC3101 <= EIC2203 & EIC2200 & EIC2102 (116:81.7%, 0.%05)

EIC3101 <= EIC2105 & EIC2203 & EIC2102 {117:82.4%, 0.897)

EIC3101 <= EIC2200 & EIC2102 (117:82.4%, 0.897)

Figura II1.51 - Regras de associagio: disciplina EIC3101 (anual) apés o filiro




Anexo IIl -Regras de Associacdo 208

Melhor suporte: 131:92.3% [conf=80.2%)
Melhor confianca: 96.2% {sup=104:73.2%)

EIC3102 <= EIC2104 § EIC2200 & EIC2100 & EIC2204 {104:73.2%, 0.962)
BLC3102 <= EIC2203 (131:92.3%, 0.802)

EIC3102 <= EIC2205 & EIC2200 & EIC2100 & EIC2204 (105:73.9%, 0.952)
EIC3102 <= EIC2203 & EIC2200 & EIC2100 & ETIC2204 (105:73.%%, 0.952}
EIC3102 <= EIC2200 & EIC2101 & EIC2100 & EIC2204 (105:73.9%, -0.952)
ETC3102 <= EIC2200 & ETC2L00 & ELC2204 (105:73.9%, 0.952)

EIC3102 <= EIC2105 & EIC2200 & EICZ100 & EIC2204 (105:73.9%, 0.952)
EIC3102 <= EIC2104 & EIC2102 & EIC2202 & EIC2100 (105:73.9%, 0.952)
EIC3102 <= EIC2205 & EIC2203 {129:30.8%, 0.814)

EIC3102 <= EIC2104 & EIC2200 & EIC2i0l & EIC2100 (107:75.4%, 0.944)
EIC3102 <= EIC2203 & EIC2104 & EIC2202 & EIC2100 (107:75.4%, 0.944)
EIC3102 <= EIC2205 & EIC2104 & EIC2102 & EIC2100 (107:75.4%, 0.944)
EIC3102 <= EIC2201 & EIC2Z03 (127:8%5.4%, 0.819)

EIC3102 <= EICZ205 & EIC2103 (127:89.4%, 0.819)

EIC3102 <= EIC2205 & EIC2105 & EIC2203 (127:89.4%, 0.819)

EIC3102 <= EIC2205 EIC2200 & EIC2101 & EICZ100 (108:76.1%, 0.935}
EIC3102 <= EIC2205 EIC2104 & EIC2202 & EIC2100 {108:76.1%, 0.935)
EIC3102 <= EIC2205 EIC2104 & EIC2200 & EIC2100 (108:76.1%, 0.935)
EIC3102 <= EIC2205 EIC2104 & EIC2100 & EICZZ04 (108:76.1%, 0.935)
EIC3102 <= EICZ203 EIC2200 & EIC2101 & ETIC2100 (108:7&.1%, 0.935)
EIC3102 <= EICZ2203 EIC2104 & EICZ2200 & EICZ2100 (108:76.1%, 0.935)
EIC3102 <= EIC2203 EICZ104 & EIC2102 & EIC2100 (108:76.1%, 0.935}
EIC3102 <= EIC2203 EIC2104 & EIC21Q0 & EIC2204 (108:76.1%, 0.835}
EIC310Z <= EIC2105 EIC2104 & EIC2202 & EICZ100 (108:76.1%, 0.9535)
EIC3102 <= EIC2105 EIC2104 & EIC2102 & EIC2100 (108:76.1%, 0.835)
& EICZ10C & EIC2204 (108:76.1%, 0.935)
EIC3102 <= EICZ2104 EIC2202 & EIC2100 (108:76.1%, 0.835)
EIC3102 <= EIC2104 EIC2102 & EICZ100 (108:76.1%, 0.935}
EIC3102 <= EIC2104 EICZ2101 & EIC2100 & EICZ204 {108:76.1%, 0.935)
EIC3102 <= EIC2104 EICZ2100 & EIC2204 (108:76.1%, 0.935)
EIC3102 <= EIC2205 EIC2201 & EIC2203 (125:88.0%, 0.832)

EIC2104 ([125:88.0%, 0.832)

EIC2103 {125:88.0%, 0.832)

EIC2203 & EIC2104 & EIC2100 (111:78.2%, 0.928)

EICZ201 & EIC2104 & EIC2100 (111:78.2%, 0.928)
& EICZ104 {124:87.3%, 0.839)
& EIC2103 (124:87.3%, 0.839)
& EICZ104 (124:87.3%, 0.839)
& EIC2104 & EICZ100 (113:79.6%, 0.92)
& BIC2203 & BEIC2104 (123:86.6%, 0.846)
& EIC2104 & EIC2100 (114:80.3%, 0.912)
& ETC2100 (114:80.3%, 0.912)
& ETC2100 (114:80.3%, 0.912)
& EIC2104 & EIC2100 {114:80.3%, 0.912)
& EIC2103 (121:85.2%, 0.851)

EIC2203 & EIC2103 (121:85.2%, 0.851)

EXC2203 & EIC2104 (121:85.2%, 0.851)
4
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&
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&
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EIC3102 <= EICZ203
BIC3102 <= EIC2203
BEIC3102 <= RIC2201
ETC3102 <= EICZ2205
EIC3102 <= EIC2105
EIC3102 <= EIC2205
EIC3102 <= EICZ2205
EIC3102 <= EIC2205
EIC3102 <= EIC2205
EIC3102 <= EIC2105
EIC3102 <= EIC2203
EIC3102 <= EIC2205
BEIC3102 <= EIC2205
EIC3102 <= EIC2105
EIC3102 <= EIC2201
EIC3102 <= EICZ2201
EIC3102 <= EICZ205 &
EIC3102 <= EICZ205 &
EIC3102 <= EIC2205 &
EIC3102 <= EIC2105 &
EIC3102 <= EICZ2104 &
EIC3102 <= EIC2205 &
EIC3102 <= EIC2205 &
EIC3102 <= EIC2205 & EICZ2105
EIC3102 «= EIC2203 & EICZ2104
&
&
&
&
&
&
&
&
{

&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
EIC3102 <= EICZ105 & EICZ2104
&
&
&
&
&
&
&
&
&
& RIC2203
& EIC2203
& EIC2203
& BIC2203
& EIC2105
& EIC2203
& EIC2104
& EIC2104
& EIC2105
& EICZ104
&
&
EIC2104 EICZ2103 [121:85.2%, 0.851)
EIC2100 {115:81.0%, 0.904)
EIC2203 & BIC2100 (115:81.0%, 0.9%04)
EIC2100 (115:81.0%, 0.804)
115:81.0%, 0.904}
EIC2203 & EICZ104 [120:84.5%, 0.858)
EIC2203 & ETC2103 }(120:84.5%, 0.858)
EIC2104 & EIGC2103 {120:84.5%, 0.858)
EIC2103 (120:84.5%, 0.858)

EIC2203
EIC2105
EIC2104
EIC2i00
EIC2201
ETIC2201

EIC310Z <= EICZ105 EICZ2201 EIC2203 & BIC2104 (120:84.5%, 0.858)
EIC3102 <= EICZ105 EICZ203 EIC2100 {116:81.7%, 0.897)

EIC3102 <= EIC2203 EIC2100 {116:81.7%, 0.897}

EIC3102 <= EIC2205 EIC2100 (116:81.7%, 0.897)

EIC3102 <= EIC2205 EIC2105 & EIC2100 (116:81.7%, 0.897)

BEIC3102 <= EIC2105 EIC2203 & EIC2104 & EIC2103 (119:83.8%, 0.866)
EIC3102 <= EIC2205 EIC2203 & BEIC2104 & EIC2103 (119:83.8%, 0.866)
EIC3102 <= EIC2105 EIC2100 (117:82.4%, 0.889)

EIC3102 <= EIC2100 {117:82.4%, 0.889}

Figura HL52 - Regras de associagdo: disciplina EIC3102 (anual) apés o filtro




Anexo Il —Regras de Associagdo

209

Melhor suporte: 136:95.8%

Melhor confianca:

EIC3103

<=

EICZ104

& EIC2202 &

(conf=85.3%)
98.1% {sup=108:76.1%)

EIC2100 (108:76.1%, 0.981)

EIC3103 <= EIC2105 & EIC2104 & EIC2202 & EIC2100 (108:76.1%, 0.981)
EIC3103 <= EIC2205 & EIC2104 & EIXC2202 & EIC2100 (108:76.1%, 0.981)
EIC3103 <= EIC2205 (136:95.8%, 0.853)

EIC3103 <= EIC2201 & EIC2104 & EIC2100 {112:78.9%, 0.973) :
EIC3103 <= EIC2105 & EBICZ2201 & EIC2104 & EIC2100 (112:78.9%, 0.973)
EIC3103 <= EICZ2105 (134:94.4%, 0.866)

EIC3103 <= EIC2105 & EIC2201 & EIC2100 {114:80.3%, 0.965)

EIC3103 <= EIC2201 & EICZ100 {114:80.3%, 0.965)

ETIC3103 <= RIC2205 & EIC2105 (132:93.0%, 0.871)

ELC3103 <= EIC2105 & EIC2104 & EIC2100 {(115:81.0%, 0.957)

EIC3103 <= EIC2104 & EICZ10C (115:81.0%, 0.9%57)

EIC3103 <= EICZ203 (131:92.3%, 0.878)

ETIC3103 <= EIC2100 {117:82.4%, 0.949)

EIC3103 <= EICZ2105 & EIC2100 (117:82.4%, (.%49)

EIC3103 <= EIC2105 & EIC2200 & EIC2101 (117:82.4%, 0.949)

EIC3103 <= EICZ2200 & BEIC2101 (117:82.4%, 0.949)

EIC3103 <= EICZ2105 & EBIC2104 (129:80.8%, 0.884)

EIC31Q3 <= EIC2105 & EIC2201 (129:90.8%, 0.884)

EIC3103 <= EIC2205 & EIC2203 (129:80.8%, 0.884) -

EIC3103 <= EIC2105 & EICz201 & EICZ2103 (120:84.5%, 0.933)

EIC31023 <= EIC2105 & EIC2203 (128:90.1%, 0.898)

EIC3103 <= EIC2105 & EIC2104 & EIC2103 {121:85.2%, 0.926)

EIC3103 <= EICZ2105 & EIC2103 (125:88.0%, C.912)

EIC3103 <= EIC2105 & EIC2203 & EICZ103 (123:86.6%, 0.919}

Figura I11.53 - Regras de associagdo: disciplina EIC3103 (anual) apds o filtro

Melhor suporte: 131:92.3% (conf=80.9%)

Melhor confianca: 96.1% (sup=103:72.5%)

ETIC3104 <= EIC2103 & EIC2102 & EIC2100 & EIC2204 (103:72.5%, 0.961)
EIC3104 <= EIC2203 [131:92.3%, 0.809)

EIC3104 <= EIC2103 & EIC2200 & EIC2102 & BIC2204 {106:74.8%, 0.953)
EIC3104 <= EIC2205 & EIC2203 (129:90.8%, 0.814)

EIC3104 <= EIC2103 & EIC2102 & EIC2204 (108:76.1%, 0.944}

RIC3104 <= EICZ203 & ETIC2103 & EIC2102 & BIC2204 (10B:76.1%, 0.944)
EIC3104 <= EIC2205 & EIC2103 & EIC2102 & EIC2204 (108:76.1%, 0.944)
EIC3104 <= EICZ2103 {128:90.1%, 0.82)

EIC3104 <= EIC2105 & BEIC2203 (128:90.1%, 0.82)

EIC3104 <= EIC2205 & EICZ200 & EIC21C2 & EIC2204 (109:76.8%, 0.936)
EIC3104 <= EIC2203 & EIC2200 & EIC2202 & EIC2204 (109:76.8%, 0.936)
EIC3104 <= EIC2Z00 & BEIC2102 & EIC2204 (109:76.8%, 0.9386)

EIC3104 <= EIC2Z01 & EIC2203 {127:8%.4%, 0.827)

EIC3104 «= EIC2102 & EIC2204 {(111:78.2%, 0.928)

EIC3104 <= EIC2203 & REIC2102 & ETIC2204 (111:78.2%, 0.928)

EIC3104 <= EIC2205 & BIC2102 & EIC2204 (111:78.2%, 0.928)

EIC3104 <= EIC2205 & BIC2203 & EIC2102 & BIC2204 (111:78.2%, 0.928)
EIC3104 <= KICZ203 & EICZ2103 (125:88.0%, 0.84)

EIC3104 <= EIC2205 & EIC2203 & EIC2103 & EIC2204 (112:78.9%, 0.92)

ETIC3104 <= EIC2205 & EIC2103 & EIC2204 {112:78.9%, 0.92)

EIC3104 <= EIC2203 & EIC2103 & EIC2204 (112:78.9%, 0.92)

EIC3104 <= EIC2103 & EIC2204 {(112:76.9%, 0.92)

BIC3104 <= EIC22Z02 & EICR2200 {123:86.6%, 0.B45)

EIC3104 <= EIC2201 & EIC2103 (123:86.6%, 0.846)

ETC3104 <= BEICZ105 & EIC2203 & EIC2103 (123:86.6%, 0.846)

ETC3104 <= EICZ103 & EIC2200 & ETC2102 (113:79.6%, 0.912)

EIC3104 <= EIC2203 & BICZ103 & EIC2200 & EIC2102 (113:79.6%, 0.912)
ETIC3104 <= EIC2105 & EIC2203 & BIC2101 {122:85,9%, 0.852)

EIC3104 <= EIC2203 & EIC2101 ({122:85.9%, 0.852)

EIC3104 <= EIC2205 & EIC2201 & EIC2204 (114:80.3%, 0.904)

EIC3104 <= EICZ2205 & EIC2201 & EIC2203 & EIC2204 (114:80.3%, 0.904)
EIC3104 <= EIC2203 & FIC2101 & EIC2102 (114:80.3%, 0.904)

EIC3104 <= EIC2201 & EIC2203 & EIC2200 & EIC2102 {114:80.3%, 0.3%04)
ETC3104 <= EIC2201 & EIC2203 & EIC2103 & EIC2102 (114:80,3%, 0.904)
EIC3104 <= EIC2201 & EIC2103 & EIC2102 (114:80.3%, 0.904)

EIC3104 <= EIC2105 & EIC2203 & EIC2200 & EIC2i02 (114:80.3%, 0.904)
EIC3104 <= EIC2105 & EIC2203 & EIC2104 & EIC2102 ({114:80.3%, 0.904)
EIC3104 <= EIC2105 & EICZ203 & EIC2103 & EIC2102 (114:80.3%, 0.904)
EIC3104 <= EIC2105 & EIC2203 & EIC210! & EIC2102 (114:80.3%, 0.904)
EIC3104 <= EICZ2102 {121:85.2%, 0.868)

EIC3104 <= EIC2203 & EICZ2103 & EIC2102 (116:81.7%, 0.887)

EIC3104 <= EIC2Z2203 & EIC2200 & EIC2102 (116:81.7%, 0.897)

EIC3104 <= EIC2205 & EICZ203 & EIC2204 (116:81.7%, 0.837)

EIC3104 <= EICZ2205 & EIC2204 (116:81.7%, 0.897)

EIC3104 <= EIC2203 & EIC2102 {119:83.8%, 0.882)

EIC3104 <= EIC2204 (117:82.4%, (.889)

EIC3104 <= EIC2203 & EIC2204 (117:82.4%, (0.B889)

EIC3104 <= EIC2201 & EIC2203 & EIC2102 (117:82.4%, 0.889}

EIC3104 <= EIC2200 & EIC2102 (117:82.4%, 0.889}

EIC3104 <= EIC2105 & EIC2203 & EIC2102 {117:82.4%, 0.889)

EIC3104 <= ETCZ103 & BIC2102 (117:82.4%, 0.889)

Figura 111.54 - Regras de associagdo: disciplina EIC3104 (anual) ap6s o filtro




Anexo I -Regras de Associagdo

210

Melhor suporte:

Melhor confianca:

EIC3105
EIC3105
EIC3105
EIC3105
EIC3105
EIC3105
EIC3105
EIC3105
EIC3105
EIC3105
EIC3105
EIC3105
EIC3105
EIC3105
EIC3105
EIC3105

<=
<=
L=
<=
<=
<=
<=
<=
<=
L=
&=
<=
<=
<=
<=
<=

EIC2201
EICZ2205
EIC2105
EICZ2105
EICZ105
EIC2205
EIC2105
EIC2105
EIC2105
EICZ2105
EICZ2105
EICZ105
EXC2105
EICZ2105
EIC2102

& EIC2103 &
{136:95.8%,
& EIC2201 &
(134:94.4%,
& EIC2201 &
EIC2105 (1
EIC2203 &
EIC220% ({1

136:95.8% (conf=88.2%)
100.0% (sup=1

07:75.4%)

EIC2202 & EICZ100 {107:75,4%,

0.882)

1.0}

EICZ2103 & EIC2102 1112:78.9%, 0.991}

0.903})

EIC2102 (116:81.7%, ©O.

32:83.0%,

0.809)

EIC2102 (117:82.4%, ©.

29:90.8%,
19:83.8%,

0.922)
0.966)

EIC2263 (128:90.1%, 0.83)
EIC2203 & BIC2200 (120:84.5%, 0.
ETIC2201 & ETC2103 {120:84.5%, O.

&
&
&
& EIC2102 ({1
&
&
&
&

EIC2200 (1
& EIC2103 (1
{121:85.2%,

25:88.0%,
25:88,0%,
0.95)

0.936)
0.936)

EIC2105 & EIC2201 & EIC2203 (124:87.3%, O.

983)

974}

958
558}

944}

Figura IIL.55 - Regras de associacdo: disciplina EIC3105 {anual) apds o filtro

Melhor suporte:

136:95.8% (conf=82.4%)

Melhor confianca: 98.1% (sup=104:73.2%)

EIC3200 <= EIC2201 & EIC2102z & EIC2100 & EICZ204 (104:73.2%, 0.981}
EIC3200 <= EIC2205 (136:95.8%, 0.824)

EIC3200 <= EIC2205 & EIC2201 & EIC2102 & EIC2100 (107:75.4%, 0.872)
EIC3200 <= EIC2201 (134:94.4%, 0.828)

EIC3200 <= EIC2105 (134:94.4%, 0.828)

EIGC3200 <= EIC2105 & EIC2201 & EIC2102 & EIC2100 (108:76.1%, 0.9%63)
BEIC3200 <= RIC2201 & EIC2102 & EXC2100 (108:76.1%, 0.963)

EIC3200 <= EIC2201 & EICZ203 & EIC2102 & EICZ100 (108:76.1%, 0.963)
EIC3200 <= EIC2201 & EIC2203 & EIC2202 & EICZ2100 (108:76.1%, 0.963)
EIC3200 <= EIC2205 & EIC2105 {132:93.0%, 0.841}

EIC3200 <= EIC2205 & EIC2203 & EIC2202 & EIC2100 (108:76.8%, 0.954)
EIC3200 <= EICZ205 & EIC2203 & EIC2102 & EICZ1C0 (109:7&6.8%, 0.854)
EIC3260 <= EIC2205 & EIC2201 & EIC2202 & EIC2100 (109:76.8%, 0.954)
EIC3200 <= EICZ2205 & EICZ105 & EICZ2102 & EICzZ100 (108:76.8%, 0.854)
EIC3200 <= EIC2205 & EIC2102 & EIC2100 (109:76.8%, 0.954)

EIC3200 <= EIC2203 & BEIC220Z & EIC2100 (109:76.8%, 0.954)

BEIC3200 <= BIC2201 & BIC2202 & EBICZ2100 [109:76.8%, 0.954)

EIC3200 <= EIC2105 & BIC2203 & EIC2202 & EIC2100 (108:76.8%, 0.954)
EIC3200 <= EIC2105 & EICZZ0l & EIC220Z & EICZ100 (109:76.8%, 0.954)
BIC3200 <= EICZ2205 & EICZ2201 {130:91.5%, 0.854)

EIC3200 <= EIC2105 & EICZ201 & EICZ104 & EIC2102 (113:79.6%, C.8%47)
EIC3200 <= EIC2Z05 & EICZ201 & EICZ2104 & EICZ102 (113:79.6%, 0.947)
EIC3200 <= EICZ105 & EIC2201 (129:80.8%, 0.86)

EIC3200 <= EIC2205 & EICZ105 & EIC2201 & EIC2102 (115:81.0%, 0.939)
EIC3200 <= EICZ2205 & EIC2105 & EICZ2201 (127:89.4%, 0.874)

EIC3200 <= EIC2105 & EIC2201 & EIC2102 (116:81.7%, 0.931}

EIC3200 <= EIC2201 & EICZ2104 {125:88.0%, 0.88)

EIC3200 <= EIC2205 & EIC2201 & EIC2102 (117:82.4%, 0.923)

EIC3200 <= EIC2205 & EIC2201 & EIC2104 [124:87.3%, 0.88B7)

EIC3200 <= EIC2105 & EIC2201 & EIC2104 [124:87.3%, 0.887)

EIC3200 <= EIC2201 & EIC2102 {118:83.1%, 0.915)

EIC3200 <= EIC2205 & EICZ105 & EICZ2102 {118:83.1%, ©.915)

EIC3200 <= EICZ2Z205 & EICZ105 & EICZ201 & EIC2104 (123:86.6%, 0.894)
EIC3200 <= EIC2105 & EICZ2102 (1192:83.8%, 0.908)

EIC3200 <= EICZ2205 & EICZ201 & EIC22G3 & EICZ104 {120:84.53%, 0.%)
EIC3200 <= EICZ2205 & EIC2105 & EIC2201 & EICZ200 (120:84.5%, 0.9)
EIC3200 <= EICZ2205 & EIC2102 (120:84.5%, 0.9)

EIC3200 <= BIC2105 & EIC2201 & EIC2203 & EBIC2104 (120:84.5%, §.9)

Figura HL56 - Regras de associagio: disciplina EIC3200 (anual) apos o filtro




Anexo IIl —Regras de Associagdo 211

Melhor suporte: 136:95.8% (conf=80.9%}
Melhor confianca: 99.0% (sup=104:73.2%)

EIC3201 <= EIC2201 & EIC2102 & EIC2100 & EYC2204 (104:73.2%, 0.99)
BEIC3201 <= EIC2205 (136:95.8%, 0.809)
EIC3201 <= EIC2205 & EIC2102 & EIC2100 & EIC2204 (105:73.9%, 0.981)
EIC3201 <= EIC2203 & EIC2102 & EIC2100 & EIC2204 {l05:73.9%, 0.981)
EIC3201 <= EIC2105 & EIC2102 & EIC2100 & EIC2204 {105:73.9%, 0.981)
EIC3201 <= EIC2102 & EIC2100 & EIC2204 (105:73.9%, 0.981)

EIC3201 <= EIC2101 & EICZ102 & EIC2100 & EICZ204 {105:73.9%, 0.981)
EIC3201 <= EIC2201 (134:94.4%, 0.813)

EIC3201 <= EIC2105 (134:94.4%, 0.813)

EIC3201 <= EIC2105 & EIC220%1 & EIC2100 & EIC2204 {107:75.4%, 0.972)
EIC3201 <= EIC2201 & EICZ2100 & EIC2204 (107:75.4%, 0.972)

EIC3201 <= BIC2201 & EICZ2101 & EIC2100 & EICZ204 {107:75.4%, 0.972)
EIC3201 <= EIC2201 & EICZ2101 & EIC2102 & RIC2100 (107:75.4%, 0.972)
EIC3201 <= EIC2201 & EIC2104 & EIC2102 & BIC2204 (107:75.4%, 0.972)
EIC3201 <= BIC2201 & EIC2203 & EIC2100 & EIC2204 (107:75.4%, 0.972)
EIC3201 <= EIC2208 & & EIC2100 (107:75.4%, 0.972)
EIC3201 <= EIC2Z05 & &

EIC3201 <= EIC2205
EIC3201 <= EIC2205
EIC3201 <= EICZ201
EIC3201 <= EICZ205
EIC3201 <= EIC2205
EIC3201 <= EIC2105
EIC3201 <= EICZ205
EIC3201 <= EIC2205
EIC3201 <= EIC2201
EIC3201 <= EIC2201
EIC3201 <= EICZ2105
EIC3201 <= EICZ105
EIC3201 <= EIC2105
EIC320]1 <= EIC2205
BIC3201 <= EIC2205
EIC3201 <= EIC2101
EIC3201 <= EIC2201
EIC3201 <= EIC2205
EIC3201 <= RICZ105

EICz101 EIC2102

&
& EIC2201 & EIC2100 & EIC2204 (107:75.4%, 0.972)
& EIC2201 & BEIC2102 & EIC2100 (107:75.4%, 0.972)
& EIC2105 {132:93.0%, 0.826)
& EIC2104 & EIC2101 & EIC2102 (110:77.5%, 0.964)
& EIC2201 (130:91.5%, 0.838)
& ETIC2201 & EIC2101 & EIC210%2 (112:78.9%, 0.855)
& EIC2201 (129:90.8%, 0.845)
& EIC2203 & EIC2101 & EIC2102 (113:79.6%, 0.947)
& TIC2201 & FIC2104 & EIC2102 {113:79.6%, 0.947)
& BIC2203 & EIC2101 & EIC2102 (113:79.6%, 0.947)
& EIC2101 .& ETC2102 (113:79.6%, 0.947)
& EIC2201 & EICZ200 & EIC2102 (113:79.6%, 0.947)
& EICZ201 & EIC2104 & EIC2102 (113:79.6%, 0.947)
& EICZ201 & EICZ10l & EIC2102 (113:79.6%, 0.947)
& EIC2105 & EIC2201 (127:89.4%, 0.858)
& EIC2105 & EIC2201 & EIC2102 (115:81.0%, 0.939)
{125:88.0%, 0.864)
& EICZ104 (125:88.0%, 0.864)
& ETC2201 & EIC2203 {125:88.0%, 0.864)
& ETC2201 & EIC2102 (116:81.7%, 0.931)
EIC3201 <= EIC2205 & EIC2201 & EIC2104 (124:87.3%, 0.871)
EIC3201 <= EIC2205 & EIC2101 (124:87.3%, 0.871)
EIC3201 <= ETC2105 & EICZ20%1 & EIC2203 (124:87.3%, 0.871}
EIC3201 <= EIC2105 & EICZ20% & RIC2104 (124:87.3%, 0.871)
EIC3201 <= EIC2105 & EIC2101 {124:87.3%, 0.871)
EIC3201 <= EIC2205 & EIC220%L & EIC210Z (117:82.4%, 0.923)
EIC3201 <= EIC2205 & EIC2105 &
EIC3201 <= EIC2205 & EIC2105 & EIC2201 & EIC2104 (123:86.6%, 0.878)
EIC3201 <= EIC2205 & EIC2105 & EIC2201 & EICZ203 (123:86.6%, 0.878)
ETC3201 <= EIC2205 & EIC2201 & EIC2203 & EIC2101 (118:83.1i%, 0.915)
& EIC2105 & EIC2102 {(118:83.1%, 0.915)
& EIC2102 {(118:83.1%, 0.915)
& EIC2101 (122:85.9%, 0.885)
& EIC2203 & RIC2101 (122:85.9%, (.885)
& EIC2102 (119:83.8%, 0,908}
& EICZ201 & EIC2203 & EIC2101 (119:83.8%, 0.908)
& ELC2203 & EIC2101 {119:83.8%, 0.908)
& EICZ105 & EIC2201 & EIC2101 (119:83.8%, 0.9%08)
(121:85.2%, 0.893)
& ETC2101 (121:85.2%, 0.893)
& EIC2105 & EIC2203 & EIC210%L (121:85.2%, 0.893)
& EIC2203 § EIC2101 (121:85.2%, 0.893)
& EIC2201 & EIC2101 (120:84.5%, 0.9)
& EIC2102 (120:84.5%, 0.9)
& BIC2201 & EIC2101 (120:84.5%, 0.9)

EIC2101 {123:86.6%, 0.878)

EIC3201 <= EIC2205
EIC3201 <= BICZ201
EIC3201 <= EIC2203
EIC3201 <= EICZ2105
EIC3201 <= EIC2105
EIC3201 <= EIC2105
BIC3201 <= EIC2201
EIC3201 <= EIC2205
EIC3201 <= EIC2102
EIC3201 <= BIC2201
EIC3201 <= EICZ205
EIC3201 <= BIC2205
EIC3201 <= EIC2205
EIC3201 <= EIC2205
EIC3201 <= EIC2105

Figura IIL57 - Regras de associacio: disciplina EXC3201 (anual) apos o filtro




Anexo Il —Regras de Associagdo 212

Melhor suporte: 132:93.0% (conf=80.3%)
Meihor confianca: 95.2% {sup=104:73.2%)

£IC2102 & ETC2100 & EIC2204 (104:73.2%, 0.952)
5IC2200 & EIC2100 & EIC2204 (104:73.2%, 0.952}
BIC2105 {132:93.0%, 0.803)
EIC2201 & ETC2102 & EIC2100 (107:75.4%, Q.944)
EIC2201 & EIC2100 & EIC2204 (107:75.4%, -0.944)
EIC2203 & EIC2100 & EIC2204 (107:75.4%, 0.944)
BIC2101 & BIC2100 & EIC22C04 (107:75.4%, 0.944)
&
&

EIC3202 <= EIC2201
EIC3202 <= EIC2201
EIC3202 <= EIC2205
EIC3202 <= EIC2205
EIC3202 <= EIC2205
EIC3202 <= EIC2201
EIC3202 <= EIC2201
EIC3202 <= EIC2201
EIC3202 <= EIC2105
EIC3202 <= EIC2203
EIC3202 <= EICZ105
EIC3202 <= EICZ105
EIC3202 <= EIC2201
EIC3202 <= EIC2201
EIC3202 <= EIC2201
EIC3202 <= EIC2201
EIC3202 <= EIC2205
EIC3202 <= EIC2205
EIC3202 <= EIC2205
EIC3202 <= EIC2105
EIC3202 <= EIC2105

&

&

&

&

&

&

&

& EIC2100 EIC2204 (107:75.4%, 0.3944)

& EIC2201 EIC210C & EIC2204 (107:75.4%, (.944)
(131:92.3%, 0.809)

& BEICZ2201 & EIC2102 & EIC2100 (108:76.1%, 0.935)
& EIC2201 & BIC2200 & EIC2204 (108:76.1%, 0.935)
& EIC2102 & EIC2100 (108:76.1%, 0.935)

& EICZ200 & EIC2101 & BEIC2204 (108:76.1%, 0.935)
& BEIC?203 & EIC2102 & EIC2100 (108:76.1%, 0.9335)
% EICZ203 & EIC2202 & EIC2100 (108:76.1%, 0.935)
% EIC2201 {(130:91.5%, 0.815)

& EIC2201 & EIC2203 & EIC2100 (112:78.9%, 0.929)
¢ BEIC2203 (129:90.8%, 0.82%2;}

¢ BEIC2201 (129:90.8%, 0.822) :
& EIC2201 & EIC2203 & EIC2100 (113:7%.e6%, 0.92)
EIC3202 <= EIC2201 & EIC2203 & EIC2100 (113:79.6%, -0.92)
EIC3202 <= RIC2205 & EIC2105 & EIC2201 & ETC2100 {113:72.86%, 0.92)
EIC3202 <= EIC2205 & EIC2201 & EIC2100 (113:79.6%, 0.92)
EIC3202 <= EIC2105 & EIC2203 (12B:%0.1%, 0.828)

EIC3202 <= EIC2201 & EIC210C ({(114:80.3%, 0.912)

EIC3202 <= EBIC2105 & EIC2201 & EIC2100 (114:80.3%, 0.912)

EIC3202 <= EIC2205 & EIC2105 & EIC2203 (127:89.4%, 0.835)

EIC3202 <= EIC2205 & EIC2105 & EIC2201 (127:89.4%, 0.835)

EIC3202 <= EIC2201 & EIC2203 (127:89.4%, 0.835)

RIC3202 <= EIC2205 & EIC2105 & EIC2203 & EIC2100 (11i5:81.0%, 0.904)
EIC3202 <= EIC2205 & EIC2203 & EIC2100 (115:81.0%, 0.904)

EIC3202 <= EIC2205 & EBIC220L & EIC2203 (125:88.0%, 0.848)

ETIC3202 <= EIC2205 & EIC2105 & EIC2100 (116:81.7%, 0.897)

RIC3202 <~ EIC2205 & EIC2100 (116:81.7%, 0.897)

EIC3202 <= EIC2203 & EIC2100 (116:81.7%, 0.897)

EIC3202 <= EIC2105 & EIC2203 & EIC2100 (116:81.7%, 0.897)

EIC3202 <= EICZ2105 & EIC2201 & EIC2203 {124:87.3%, 0.8535)

EIC3202 <= EIC2100 (117:82.4%, 0.889)

EIC3202 <= EIC2105 & EIC2100 (117:82.4%, 0.889)

EIC3202 <= EIC2205 & EIC2105 & BIC2201 & EIC2203 (123:86.6%, 0.882)
EIC3202 <= EIC2205 & EIC2201 & BIC2203 & EBIC2i01 (118:83.1%, 0.881)
EIC3202 <= EICZ2201 & EIC2203 & BEIC2104 {(121:85.2%, 0.868)

EIC3202 <= EIC2105 & RIC2201 & EICZ203 & EIC2104 (120:84.5%, 0.875)
EIC3202 <= EIC2205 & EIC2201 & EIC2203 & EIC2104 (120:84.5%, 0.875)

Figura II1.58 - Regras de associagdo: disciplina EIC3202 (anual) apds o filtro

Melhor suporte: 130:91.5% (conf=80.0%)
Melhor confianca: 97.1% (sup=103:72.5%})

EIC2202 & RIC2100 & EIC2204 (103:72.5%, 0.871}
EIC2202 & EIC2100 & EIC2204 (103:72.5%, 0.571)
EIC2201 (130:8%1.5%, 0.8)

EIC2200 & EIC220Z & EIC2204 (106:74.6%, 0.962)
BEIC2101 & EIC2202 & EIC2204 (106:74.6%, 0.962)
EICZ101l & EIC2202 & EIC2204 (106:74,.6%, 0.96%Z)
EIC2201 & EIC2202 & EIC2204 (106:74.6%, 0.962)
RIC2200 & EIC2202 & EIC2204 (106:74.6%, 0.962)
EIC2203 (129%:90.8%, 0.806)

EIC2201 {129%:920.8%, 0.806)

EIC2200 & EIC2102 & EIC2204 [108:76.1%, 0.954)
EIC2201 & EICZ2200 & EIC2204 (108:76.1%, 0.954)
EIC3203 <= EICZ200 EIC2101 & EIC2102 & EIC2204 {108:76.1%, 0.954)
EIC3203 <= EICZ2201 FIC2200 & EIC2101 & EIC2204 (108:76.1%, 0.954)

EIC3203 <= EIC2200 &
&
&
&
&
&
&
&
&
&
&
&
&
&

EIC3203 <= EIC2201 & EIC2200 & EIC2102 & EIC2204 [108:76.1%, 0.954)
&
&
&
&
&
&
&
&
&
&
&
&
&
&

EIC3203 <= EICZ2Z01
EIC3203 <= EICZ2205
EIC3203 <= EICZZ01
EIC3203 <= EIC2201
EIC3203 <= EIC2200
ETIC3203 <= EIC2105
EIC3203 <= BEIC2105
EIC3203 <= EICZ2205
EIC3203 <= EIC2105
EIC3203 <= EIC2105
EIC3203 <= EICZ2105

EIC3203 <= EIC2105 EIC2203 (128:90.1%, 0.812)

EIC3203 <= EIC2205 EIC2201 & EIC2200 & EIC2204 (108:76.8%, 0.945)
EIC3203 <= BIC2205° BIC2204 (109:76.8%, 0.945)
EIC3203 <= EIC2205
BIC3203 <= EIC2205
EIC3203 <= EIC2203
EIC3203 <= EIC2203
EIC3203 <= EIC2201
EIC3203 <= EIC2200
EIC3203 <= EIC2200
EIC3203 <= EICZ105
EIC3203 <= EIC2105
EIC3203 <= EICZ105
EIC3203 <= EICZ105

EIC2200 EIC2102

ETC2200 EIC210L BICz2204 (10%9:76.8%, 0.945)
EICZ2105

EIC2200 EIC2204 (109:76.8%, 0.945)

& &
& &
& EIC2200 & EIC2204 (108:76.8%, 0.945)
& EICZ2102 &
EIC2200 & EIC2101 & EIXIC2204 (109:76.8%, (.945)
BEIC2101 & EIC2102 & EBIC2204 (1092:76.8%, 0.945)
& EICZ204 (109:76.8%, 0.945)
& EIC2204 (109:76.8%, 0.945)
& BIC2200 & EIC2204 (109:76.8%, 0.945)
& BIC2102 & EIC2204 (109:76.8%, 0.945)}
& BIC2204 (108:76.8%, 0.545})
& RIC2101 & EICZ2204 (109:76.8%, 0.945)

EICZ10Z
EIC2101
EIC2203
EICz201
EICZ2200
EIC2200

Figura I11.59 - Regras de associagdo: disciplina EIC3203 (anual) apés o filtro
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EIC3203 <= REIC2205 & EIC2105 & EIC2203 (127:89.4%, 0.819}

EIC3203 <= BIC2205 & EIC2105 & EIC2201 (127:89.4%, 0.819)

EIC3203 <= BIC2201 & EIC2203 (127:89.4%, 0.819)

EIC3203 <= EIC2101 & EIC2102 & EIC2204 ({110:77.5%, 0.938)

ETC3203 <= EIC2105 & EIC2101 & EICZ2102 & EIC2204 (110:77.5%, 0.936)
EIC3203 <= EIC2105 & EIC2102 §& EIC2204 (120:77.5%, 0.%36)

EIC3203 <= BIC2105 & EIC2203 & EIC2102 & EIC2204 (110:77.5%, 0.938)
EIC3203 <= BEIC2201 & EIC2102 & EIC2204 (110:77.5%, 0.336)

EIC3203 <= BIC2201 & EIC2200 & EIC2204 (110:77.5%, 0.836}

EIC3203 <= EIC2201 & EIC2203 & EIC2102 & EIC2204 (110:77.5%, 0.936)
EIC3203 <= EIC2201 & EICZ203 & EIC2200 & EIC2204 (110:77.5%, 0.9386)
EIC3203 <= EIC2203 & EIC210l & EIC2102 & EIC2204 (110:77.5%, 0.936)
EIC3203 <= RIC2205 & EIC2101 & EIC2102 & EIC2204 (110:77.5%, 0.936)
EIC3203 <= BIC2205 & EIC2105 & EIC2102 & EIC2204 (110:77.5%, 0.9%36)
FEIC3203 <= BIC2205 & EIC2200 & EIC2204 {110:77.5%, 0.936)

EIC3203 <= BIC2205 g EIC2201 & EIC2102 & EIC220G4 {110:77.5%, 0.938)
EIC3203 <= BIC2205 & EIC2203 & EIC2200 & EIC22G4 {110:77.5%, 0.936)
EIC3203 <= EIC2205 & EIC2201 & EIC2203 (125:88.0%, 0.832)

EIC3203 <= EIC2205 & EIC2203 & EICZ102 & EIC2204 (111:78.2%, 0.528)
EIC3203 <= EIC2205 & EIC2200 & EICZ101 & EIC2102 (111:78.2%, 0.928)
EIC3203 <= EIC2205 & EIC2102 & EIC2204 (111:78.2%, 0.928)

EIC3203 <= EIC2203 & EIC2200 & EIC2204 {111:78.2%, 0.928)

EIC3203 <= BIC2203 & EIC2102 & EIC2204 {111:78.2%, 0.928)

EIC3203 <= EICZ201l & EIC2200 & EIC2101 & EIC2102 ({1ill:78.2%, 0.928)
EIC3203 <= EIC2200 & EIC2204 (111:78.2%, 0.828)

EIC3203 <= EIC2102 & EIC2204 (111:78.2%, 0.928)

BEIC3203 <= EIC2105 & EIC2201 & EIC2203 (124:87.3%, 0.839)

EIC3203 <= EIC2105 & EIC2200 & EIC2101 & EICZ10Z (112:78.8%, 0.82)
EIC3203 <= EIC2105 & EIC2201 & EIC2102 & EICZ202 (112:78.9%, 0.92)
EIC3203 <= EIC2105 & EIC2203 & EIC2102 & EIC2202Z (112:78.9%, 0.92)
EIC3203 <= EICZ200 & EIC2101 & EIC2102 (112:78.9%, 0.92)

EIC3203 <= EIC2203 & BIC22C0 & EIC2101 & EIC2102 (112:78.9%, 0.9%2)
EIC3203 <= EIC2205 & EIC22C1 & EIC2101 & EIC2102 (112:78.9%, 0.%2)
BIC3203 <= BIC2205 & EIC2105 & EIC2201 & EIC2203 (123:86.6%, 0.846)
ETC3203 <= EIC2205 & EIC2203 & EIC2101 & EICZ10Z (113:79.6%, 0.912)
EIC3203 <= EIC2205 & EIC2201 & EBIC2104 & EIC210Z (113:79.6%, 0.912)
ETC3203 <= EIC2205 & EIC2201 & EIC2101 & EIC2204 (113:79.6%, (.912)
EIC3203 <= EIC2205 & BIC2105 & EIC2201 & EIC2204 (113:79%.8%, 0.912)
BIC3203 <= EIC2205 & EIC2105 & FEIC2102 & EIC2202 (113:79.6%, 0.912)
EIC3203 <= BIC2201 & BEIC2203 & EIC2104 & EIC2102 (113:79.6%, 0.%212)
EIC3203 <= BIC2201 & EIC2203 & EIC2102 & EIC2202 (113:79.6%, 0.912)
ETC3203 <= BIC2201 & EICZZ203 & RIC2101 & EIC2204 (113:79.6%, 0.912)
EIC3203 <= EIC2201 & EIC2203 & EIC2101 & EICZ102 (113:79.6%, 0.912)}
EIC3203 <= BIC2201 & EIC2101 & EIC2204 (113:7%.6%, 0.912)

EIC3203 <= EIC2201 & EIC2101 & EIC2102 {113:79.6%, 0.912)

EIC3203 <= EIC2105 & EIC2201 & EIC2204 (113:792.6%, 0.912)

EIC3203 <= EICZ2105 & EIC2201 & EIC2203 & EIC2204 (113:79.6%, 0.912)
EIC3203 <= EIC2105 & EIC2201 & EIC2203 & BIC220Z (113:79.6%, 0.912)
EIC3203 <= EICZ105 & EIC2201 & EIC2200 & EIC2102 (113:79.6%, §.912)
EIC3203 <= EIC2105 & EIC2201 & EIC2104 & EIC2102 (113:79.6%, 0.912)
EIC3203 <= EICZ2105 & EIC2201 & EIC2101 & EIC2204 (113:79.6%, 0.912)
BEIC3203 <= EIC2105 & EIC2201 & EILC2101 & EIC2102 (113:79.6%, 0.912)
EIC3203 <= EIC2105 & EIC2102 & EIC2202 (113:79.6%, 0.812}

EIC3203 <= EIC2102 (121:85.2%, 0.86)

EIC3203 <= EIC2105 & EIC2201 & EIC2203 & BIC2102 (115:81.0%, 0.%04)
EIC3203 <= EIC2205 & EIC2105 & BIC2201 & EICZ102 {(115:81.0%, 0.%04)
EIC3203 <= BIC2205 & ETC2102 (120:84.5%, 0.867)

EIC3203 <= BEIC2205 & EBIC2201 & EIC2203 & EIC2102 (116:81.7%, 0.897)
EIC3203 <= EIC2205 & EIC2105 & EICZ2203 & EICZ102 {116:81.7%, 0.897)
EIC3203 <= EIC2105 & EIC2201 & EIC2102 (116:81.7%, 0.897)

EIC3203 <= EIC2203 & EIC2102 (119:83.8%, 0.874)

EIC3203 <= EIC2105 & EIC2102 (119:83.8%, 0.874)

EIC3203 <= EICZ105 & EIC2203 & EIC2102 (117:82.4%, 0.889)

EIC3203 <= EIC2201 & EIC2203 & EICZ2102 {117:82.4%, 0.889)

ETC3203 <= EIC2205 & EIC2201 & EIC2102 {117:82.4%, 0.889)

EIC3203 <= EIC2201 & EIC210Z (118:83.1%, 0.881}

EIC3203 <= EIC2205 & EIC2105 & EICZ10Z (118:83.1%, 0.881)

EIC3203 <= RIC2205 & EIC2203 & EIC2102 (118:83.1%, 0.881)

Figura II1.60 - Regras de associagdo: disciplina EIC3203 (anual) apds o filtro (cont.)




Anexo III -Regras de Associacdo 214

Melhor suporte: 136:95.8% (conf=86.8%)
Melhor confianca: 99.1% (sup=107:75.4%)

EIC3204 <= EIC2201 & EIC2104 & EIC2102 & EIC2204 (107:75.4%, 0.991)
EIC3204 <= EIC2205 & EIC2201 §& EIC2162 & EIC2100 (107:75.4%, 0.991)
EIC3204 <= EIC2205 (136:95.8%, 0.868)

EIC3204 <= EIC2205 & EIC2201 & EIC2101 & EIC2202 (110:77.5%, 0.982)
EIC3204 <= EIC2201 & EIC2101 & EIC2202 {110:77.5%, 0.382) -
EIC3204 <= EIC2i05 & EIC2201 & EIC2i01 & EIC2202 (11G:77.5%, 0.982)
FIC3204 <= EIC2201 (134:94.4%, 0.881)

EIC3204 <= EIC2105 & EICZ2201 & EIC2102 & EIC2202 (112:78.9%, 0.973)
EIC3204 <= EIC2105 BIC2201 & EIC2200 & EIC2202 (112:78.9%, 0.973)
EIC3204 <= EIC220b EIC2201 & ETC2101 & EIC2102 {112:78.9%, 0.973)
BIC3204 <= EIC2205 EIC2105 (132:93.0%, 0.886)

EIC3204 <= EIC2205 EIC2105 & EIC2201 & EIC2202 {115:81.0%, 0.965)
EIC3204 <= EICz2205 EIC2105 & EIC2201 & EIC2102 {115:81.0%, 0.965)
EIC3204 <= RIC2105 EIC2201 & EIC2202 (115:81.0%, 0.3863)

EIC3204 <= EICZ2Z05 EIC2201 (130:91.5%, 0.9}

EIC3204 <= EIC2105 EIC2201 & EIC2102 (116:81.7%, 0.957)

EIC3204 <= EIC2105 ETIC2202 (116:81.7%, 0.957)

EIC3204 <= EICZZ05 EIC2105 & EIC2202 {116:81.7%, 0.957)
BIC3204 <= EIC2205 EIC2105 & EICZ201 (127:89.4%, 0.813)

0.949)
EIC3204 <= EIC2205 EICZ20l & EIC2102 {117:82.4%, 0.349)

117:82.4%, 0.349)

EIC2204 (117:82.4%, 0.949)

EIC2202 (117:82.4%, 0.949)

EIC2201 & EIC2104 (124:87.3%, 0.919)
EIC2101 (124:87.3%, 0.9%19)

EIC2201 & EIC2203 (124:87.3%, 0.919)
EIC2201

EIC3204 <= EIC2204
EIC3204 <= EICZ2203
EIC3204 <= EICz2Z0l
EIC3204 <= EIC2205
EIC3204 <= EIC2205
EIC3204 <= EICZ2105
BEIC3204 <= EICZ105
EIC3204 <= EIC2205
BIC3204 <= EIC22053
EIC3204 <= EIC2205
EIC3204 <= EIC2201

& BIC2104 (124:87.3%, 0.919)

EIC2201 & EIC2101 {(120:84.5%, 0.842)

ETC2105 & EICZ201 & EIC2104 (123:86.6%, 0.827)
& BEIC2201 & RIC2203 (123:86.6%, 0.927)
{121:85.2%, 0.934}

EIC2108

&
&
&
&
&
&
&
&
&
&
&
ETIC3204 <= EIC2205 & EIC2201 & EIC2202 (117:82.4%,
&
(
&
&
&
&
&
&
&
&
&
& EIC2101

Figura I161 - Regras de associagdo: disciplina EIC3204 (anual) apds o filtro

Melhor suporte: 136:95.8% (conf=B2.4%)
Melhor confianca: 100.0% ([sup=104:73.2%)

EIC3205 <= EIC2201 & EIC2102 & EIC2100 & EIC2204 (104:73.2%, 1.0}
EIC3205 <= EIC2205 (136:95.8%, 0.824)

EIC3205 <= EIC2205 & EIC2201 & EIC2102 & EICZ100 (107:75.4%, 0.99%1)
EIC3205 <= EICZ201 (134:94.4%, 0.843)

EIC3205 <= EIC2105 & EIC2201 & EIC2102 & EIC2204 (109:76.8%, 0.982)
EIC3205 <= EIC2201 & EICZ21Cl & ETC2102 & EIC2204 (109:76.8%, 0.982)
EIC3205 <= EIC2205 & EIC2105 {132:93.0%, 0.848)

EIC3205 <= EIC2205 & EIC2201 & EIC2101 & EIC2102 (112:78.3%, 0.973}
EIC3205 <= RIC2203 (131:92.3%, 0.8863)

EIC3205 <= EIC2105 & EIC2201 & EIC2203 & EIC2102 (115:81.0%, 0.965)
EIC3205 <= EICZ205 & EIC2105 & EIC2201 & EICZ2102 (115:81.0%, 0.965}
EIC3205 <= EIC2105 & EIC2201 (129:80.8%, 0.868)

EIC3205 <= EIC2205 & EIC2203 (129:80.8%, 0.868)

EIC3205 <= EIC2205 & EIC2201 & EIC2203 & EIC2102 {l1l6:81.7%, C.857)
EIC3205 <= EIC2205 & EIC2105 & EIC2203 & ETC2102 {116:81.7%, 0.257)
EIC3205 <= EIC2105 & EIC2201 & EIC2102 {116:81.7%, 0.957)

EIC32056 <= EIC2105 & ETIC2203 (128:90.1%, 0.875)

EIC3205 <= EIC2105 & EIC2203 & EIC2102 (117:82.4%, 0.948)
EIC3205 <= EIC2201 & EIC2203 & EIC2102 (117:82.4%, 0.9498)
EIC3205 <= EIC2205 & EIC2201 & EIC2102 (117:82.4%, 0.949)

BIC3205 <= EIC2201 & EIC2203 (127:8%.4%, 0.89)

EIC320% <= EIC2205 & EIC2203 & EIC2102 (118:83.1%, 0.941)

EIC3205 <= EIC2205 & EIC2105 & EIC2102 (118:83.1%, 0.941)

EIC3205 <= FEIC2201 & EIC2102 (118:83.1%, 0.941)

EIC3205 <= EIC2205 & EIC2201 & EIC2203 (125:88.0%, 0.896)

EIC3205 <= EIC2105 & EIC2102 (119:83.8%, 0.933)

EIC3205 <= EIC2203 & EIC2102 (119:83.8%, 0.933)

EIC3205 <= EIC2105 & EICZ2201 & EIC2203 (124:87.3%, 0.903)

EIC3205 <= EIC2205 & EICZ2102 (120:84.5%, 0.925)

EIC3208 <= EIC2205 & EIC2105 & EIC2201 & EIC2203 (123:86.6%, 0.911)
EIC3205 <= EIC2102 (1221:85.2%, 0.917)

Figura 11162 - Regras de associagdo: disciplina EIC3205 (anual) apos o filtro




Anexo Il -Regras de Associagdo

215

EIC4200 <= EIC4100 & EIC4101 & EIC4104 (51:68.9%, 0.882)

EIC4200 <= EIC4100 & EIC4101 (61:82.4%, 0.869)

EIC4200 <= RIC4100 & EIC4102 & EIC4101 & EIC4104 (51:68.9%, (.88Z)
EIC4200 <= EIC4100 § EIC4102 & EIC4101 ({61:82.4%, 0.869)

EIC4200 <= EIC4100 & EIC4102 & EIC4103 & EIC4L0l (58:78.4%, 0.879)
EIC4200 <= EIC4100 & EIC4102 & EIC4103 & EIC4104 (43:66.2%, 0.898)
EIC4200 <= EIC4100 & EIC4102 & EIC4103 (60:81.1%, 0.867)

EIC4200 <= EIC4100 & EIC4102 & ETIC4104 (53:71.6%, 0.868)

EIC4200 <= EIC4100 & EIC4102 (64:86.5%, 0.844)

EIC4200 <= EIC4100 & EIC4103 & BIiC4101 & BEIC4104 (48:64.9%, 0.836)
EIC4200 <= ETC4100 & EIC4103 & EIC4101 (58:78.4%, 0.878)

EIC4200 <= EIC4100 & EIC4103 & EIC4104 (50:67.6%, 0.88)

EIC4200 <= EIC4100 & EIC4103 (61:82.4%, 0.852)

EIC4200 <= EIC4100 & EIC4104 (54:73.0%, 0.852)

EIC4200 <= EIC4100 (65:87.8%, 0.831)

EIC4200 <= EIC4101 & EIC4104 (51:68.9%, 0.882)

EIXC4200 <= EIC4101 ({61:82.4%, 0.869)

5IC4200 <= EIC4102 & EIC4iCl & EIC4104 (51:68.9%, 0.882)

EIC4200 <= EIC4102 & EIC4101 (61:82.4%, 0.869)

EIC4200 <= EIC4102 & EIC4103 & EIC4101 & EIC4104 (48:64.9%, 0.896)
EIC4200 <= EIC4102 & EIC4103 & RIC4101 (58:78.4%, 0.879)

EIC4200 <= EIC4102 & EIC41G3 & EIC4104 (49:66.2%, 0.838)

EIC4200 <= EIC4102 & EIC4103 (61:82.4%, 0.852) -

EIC4200 <= EIC4102 & EIC4104 (53:71.6%, C.868)

EIC4200 <= EIC4102 (65:87.8%, 0.831)

EIC4200 <= EIC4103 & EIC4101 & EIC4104 [48:64.9%, 0.898)

EIC4200 <= EIC4103 & EIC4101 (58:78.4%, 0.879)

EIC4200 <= EIC4103 & EIC4104 (50:67.6%, 0.88)}

EIC4200 <= EIC4103 {62:83.8%, 0.839)

EIC4200 <= EIC4104 {56:75.7%, 0.839)

EIC4200 <= EIC4105 & EIC4100 & EIC4101 & EIC4104 (51:68.9%, 0.882)
EIC4200 <= EIC4105 & EIC4100 & EIC4101 (61:82.4%, 0.869)

EIC4200 <= EIC4105 & EIC4100 & EIC4102 & EIC4101 {61:82.4%, 0.869)
EIC4200 <= EIC4105 & BIC4100 & EIC4102 & EIC4103 {(60:81.1%, 0.867)
EIC4200 <= EIC4105 & EIC4106 & EIC4102 & EIC4104 (52:70.3%, 0.885)
EIC4200 <= EIC4105 & EIC4100 & EIC4102 (63:85.1%, 0.857)

ETC4200 <= EIC4105 & EIC4100 & EIC4103 & EIC410L (58:78.4%, 0.879}
EIC4200 <= EIC4105 & EIC4100 & EIC4103 & EIC4104 (50:67.6%, 0.88)

EIC4200 <= EIC4105 & EIC4100 & EIC4103 (61:82.4%, 0.852)

EIC4200 <= EIC4105 & EIC4100 & EIC4104 (53:71.6%, 0.868)

EIC4200 <= EIC4105 & EIC4100 (&4:86.5%, 0.844)

EIC4200 <= EIC4105 & EIC4101 & EIC4104 (51:68.9%, 0.882)

EIC4200 <= EIC4105 & EIC4101 (61:82.4%, 0.869;

EIC4200 <= EIC4105 & EIC4102 & EIC4101 & EIC4104 (51:68.9%, 0.882)
EIC4200 <= EIC4105 & EIC4102 & EIC4101 (61:82.4%, 0.869)

EIC4200 <= EIC4105 & EIC4102 & EIC4103 & EIC4101 (58:78.4%, 0.87%9)
EIC4200 <= EIC4105 & EIC4102 & EIC4103 & EIC4104 (49:66.2%, 0.838)
ETIC4200 <= EIC4105 & EIC410Z & EIC4103 (61:82.4%, 0.852)

EIC4200 <= EIC4105 & EIC4102 & EIC4104 (52:70.3%, 0.885)

EIC4200 <= EIC4105 & EIC410Z (64:86.2%, 0.844)

EIC4200 <= EIC4105 & EIC4103 & EIC4101 & EIC4104 (48:84.9%, 0.896)
EIC4200 <= EIC4105 & EIC41032 & EIC4101 (58:78.4%, 0.879)

RTIC4200 <= EIC4105 & EIC4103 & EIC4104 (50:67.6%, 0.88)

EIC4200 <~ EIC4105 & EIC4103 (62:83.8%, 0.839)

EIC4200 <= EIC4105 & EIC4104 (55:74.3%, 0.855)

Figura IIL.63 - Regras de associacdo: disciplina EIC4200 (sem.)

Melhor suporte: 65:87.8% (conf=83.1%}

Melhor confianca: 89.8% (sup=49:66.2%)

BEIC4200 <= EIC4100 & EIC4102 & EIC4103 & EIC4104 [49:66.2%, 0.898}
BIC4200 <= RIC4102 & RIC4103 & RIC4104 (49:656.2%, 0.898)

EIC4200 <= BIC4105L & BEIC4102 & BEIC4103 & EIC4104 {49:66.2%, 0.8%8)
EIC4200 <= EIC4100 (65:87.8%, 0.831)

EIC4200 <= EIC4102 (65:87.8%, 0.831)

EIC4200 <= ETC4105L & ETC4102 & EIC4104 (52:70.3%, 0.885)

EIC4200 <= EIC4105 & EIC4100 & EIC4102 & EIC4104 (52:70.3%, 0.885)
EIC4200 <= EIC4105 & EIC4102 (64:86.5%, 0.844)

EIC4200 <= EIC4105 & EIC4100 (64:86.5%, 0.844)

RIC4200 <= RIC4100 & KRIC4102 (64:86.5%, 0.844)

EIC4200 <= EIC4100 & EIC4102 & BEIC4103 & EIC4101 (58:78B.4%, 0.879)
EIC4200 <= EIC4100 & EIC4103 & RIC4101 (b8:78.4%, 0.8789)

EIC4200 «= RIC4102 & EIC4103 & EIC410) (E8:78.4%, 0.879)

EIC4200 <= EIC4103 & EIC4101 (58:78.4%, 0.879)

EIC4200 <= EIC4105 & EIC4100 & EIC4103 & EIC4101 (58:78.4%, 0.879)
ETC4200 «= EIC4105 & EIC4102 & EIC4103 & EIC4101 (58:78.4%, 0.87%5)
EIC4200 <= EIC4105 & EIC4103 & EIC4101 {58:78B.4%, 0.873)

EIC4200 <= EIC4105 & EIC4100 & EIC4102 (63:85.1%, 0.857)

EIC4200 <= EIC4105 & EIC4102 & BIC4101 (61:82.4%, 0.869})

ETCA200 <= FETC4105 & EIC4101 (61:82.4%, 0.869)

EIC4200 <= EIC4105 & EIC4100 & EICA102 & EIC4101 {61:82.4%, 0.869)
EIC4200 <= EIC4105 & EIC4100 & EIC4101 (61:82.4%, 0.B69)

EIC4200 <= EIC4102 & EIC4101 (61:82.4%, 0.B&8)

EIC4200 <= EICA4101 (61:82.4%, 0.869]

EIC4200 <= EIC4100 & EIC4102 & EIC4101 (61:82.4%, 0.868)

ETIC4200 <= EIC4100 & EIC4101 (61:82.4%, 0.869)

Figura 11164 - Regras de associacdo: disciplina EFC4200 {sem.) apos o filtro
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EIC4101 & EIC4104 (51:68.9%, 0.961)
EIC4101 (61:82.4%, 0.967)
EIC4102 & EIC4101 & EIC4104 (51:68.9%%, 0.961)
ETC4102 & EIC4101 ({61:82.4%, 0.967)
EIC420]1 <= EIC4100 EIC4102 & EIC4103 & EIC4101 (58:78.4%, 0.966)
EIC4201 <= EIC4100 ETC4102 & EIC4103 & EIC4104 (49:66.2%, 0.959)
&
&

EIC4201 <= EIC4100
EIC4201 <= EIC4100
EIC4201 <= EIC41G0
EIC4201 <= EIC4100

&
&
&
&
&
&
EIC4201 <= EICA100 §& EIC4102 & EIC4103 (60:81.1%, 0.987)
EIC4201 <= EIC4100 & EIC4102 & EIC4104 (53:71.6%, 0.962)
EIC4201 <= EIC4100 & EIC4102 (64:86.5%, 0.969)
EIC4201 <= EICA100 & EIC4103 & EIC4101 & EIC4104 (48:64.9%, D.958)
EIC4201 <= EIC4100 & EIC41G3 & EIC4101 (58:78.4%, 0.966)
EICA201 <= EIC4100 & EIC4103 & EIC4104 (50:67.6%, 0.96)
BEIC4201 <= EICA100 § EICAL03 (61:82.4%, 0.867)
BEIC4201 <= EIC4100 & EIC4104 (54:73.0%, 0.963)
EIC4201 <= ETC4100 [65:87.8%, ©0.969)
EIC4201 <= EIC4101l & EIC4104 (51:68.9%, 0.961)
EIC4201 <= EICA10l (61:82,4%, 0.967)
EIC4201 <= ETC4102 & EIC410l & ETIC4104 (51:68.93, 0.961)
EIC4201 <= EIC4102 & EICA101 {61:82.4%, 0.967)
EIC4201 <= EIC4102 §& EIC4103 & EIC4101 & EIC4104 ([48:64.9%, 0.958)
EIC4201 <= EIC4102 & EIC4103 & EIC4101 (58:78.4%, 0.966)
EIC4201 <= EIC4102 & RIC4103 & EIC4104 (49:66.2%, 0.959)
EIC4201 <= EIC4102 & EIC4103 (61:82.4%, 0.9567} :
EIC4201 <= EIC4102 & EIC4104 {53:71.6%, 0.962)
EIC4201 <= EICA102 (65:87.8%, 0.96%)
EIC4201 <= EIC4103 & EIC4101 & EIC4104 (46:64.9%, ©.958)
EIC4201 <= EIC4103 & EIC4101 (58:78.4%, 0.966)
EIC4201 <= EIC4103 & EIC4104 (50:67.6%, 0.96)
|EIC4201 <= EIC4103 (62:83.8%, 0.968)
EIC4201 <= EIC4104 (56:75.7%, 0.946)
EIC4201 <= EICAL05 & EIC4100 & EIC4101 & EIC4104 (51:68.9%, 0.961)
EIC4201 <= EIC4105 & EIC4100 & EIC4101 (61:82.4%, 0.967)
EIC4201 <= EIC4105 & EIC4100 & EIC4102 & EIC4101 (61:82.4%, 0.967)
ETC4203 <= EIC4105 & EIC4100 & ETC4102 & EIC4103 (60:81.1%, 0.967)
RIC420] <= EIC4105 & EIC4100 & EIC4102 & EIC4104 (52:70.3%, 0.962)
EIC4201 <= EIC4105 & EIC4100 & EIC4102 (63:85.1%, 0.968)
EIC4201 <= EIC4105 & EICA100 & EIC4103 & EIC410L (58:78.4%, 0.966)
EIC4201 <= EIC4105 & EIC4100 & EIC4103 & EIC4104 (50:67.6%, 0.96)
EICA201 <= EIC4L05% & EICALO0 & EICLL03 (61:82.4%, 0.967)
EIC4201 <= EIC4105 & EIC4100 & EIC4104 (53:71.6%, 0.982)
EIC4201 <= EIC4105 & EIC4100 (64:86.5%, ©.969)
EIC4201 <= EIC4105 & EIC4101 & EIC4104 (51:68.9%, 0.961)
EIC4201 <= EIC4105 & EIC4101 [61:82.4%, O.967)
EIC4201 <= ETC4105 & EIC4102 & EICA101l & EIC4104 (51:68.9%, 0.961)
EIC4201 <= ETCAL05 & EIC4102 & EICAL0L (61:82.4%, 0.967)
ETC4201 <= EIC4105 & ETC4102 & EICA103 & EIC4101 (SB8:78.4%, 0.966)
EIC4201 <= EIC4105 & EIC4102 & EIC4103 & EIC4104 (49:66.2%, 0.959)
EIC4201 <= EIC4105 & EIC4102 & EIC4103 (61:82.4%, 0.967)
& EIC410Z & EICAL04 (52:70.3%, 0.962)
& EIC4102 (64:86.5%, 0.969)
& EIC4103 & EIC4101 & EIC4104 (48:64.9%, 0.958)
& EIC4103 & EIC4101 (58:78.4%, 0.966)
& EIC4103 & EIC4104 [50:67.6%, 0.96)
& ETC4103 (62:83.8%, 0.968)
& EIC4104 [55:74.3%, 0.945)
(69:93.2%, 0.942)

EIC4201 <= EIC4105
EIC4201 <= EIC4105
EIC4201 <= EIC4105
EIC4201 <= EIC4105
EIC4201 <= EIC4105
EIC4201 <= EIC4105
EIC4201 <= EIC4105
ETC4201 <= EIC4105

Figura ITL65 - Regras de associagdo: disciplina EIC4201 (sem.)

Melhor suporte: 69:93.2% (conf=94.2%)
Melhor confianca: 96.9% (sup=65:87.8%}

EIC4201 <= EIC4100 ({65:87.8%, 0.969)
EIC4201 <= EIC4102 {65:87.8%, 0.969)
EIC4201 <= EIC4105 (69:83.2%, 0.542)

Figura 111.66 - Regras de associagdio: disciplinag EIC4201 (sem.) apas o filtro
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EIC4101 & EIC4104 (51:68.9%, 0.98)
EIC4101 (61:82.4%, 0.951)
EICA102 & EIC4101 & EIC4104 (51:68.9%, 0.98)
EIC4102 & EIC4101 (61:82.4%, 0.951)
EIC4202 <= EIC4£100 ETIC4102 & EIC4103 & EIC4101 (58:78.4%, 0.948)
EIC4202 <= EIC4100 EIC4102 & EIC4103 & EIC4104 (48:66.2%, 0.98}
&

EIC4202 <= EIC4100 &
&
&
&
&
&

EIC4202 <= EIC4100 & ETC4102 EIC4103 ({60:81.1%, 0.95)
&
&
&
&
&
&

ETIC4202 <= EIC4100
ETIC4202 <= EIC4100
EIC4202 <= EIC4100

EIC4202 <= EIC4A100 & ETC4102? & EIC4104 (53:71.6%, 0.981)
EIC4202 <= EIC4100 & EIC4102 (64:86.5%, 0.953)

BIC4202 <= EIC4100 & EIC4103 & EIC4101 & RIC4104 (48:64.93%, 0.979)
ETC4202 <= EIC4100 & EIC4103 & EIC4101 (58:78.4%, 0.948)

ETC4202 <= EIC4100 & EIC4103 & EIC4104 (50:67.6%, 0.96)

EIC4202 <= EIC4100 & EIC4103 (61:82.4%, 0.934)

ETC4202 <= EIC4100 & EIC4104 (54:73.0%, 0.963)

£TC4202 <= EIC4100 (65:87.8%, 0.938)

EIC4202 <= EIC4101 & EIC4104 (51:68.9%, 0.98)

EIC4202 <= FEIC4101 (61:82.4%, 0.951}

ETIC4202 <= EIC4102 & EIC4101 & EIC4104 (51:68.9%, 0.98)

EIC4202 <= EIC4102 & EIC4101 (61:82.4%, 0.951)

EIC4202 <= EIC4102 & BIC4103 & EIC4101 & EIC4104 (48:64.9%, 0.979)
EIC4202 <= EIC4102 & EIC4103 & EIC4101 (58:78.4%, 0.948)

EIC4202 <= EIC4102 & EIC4103 & EIC4104 (49:66.2%, 0.98)

EIC4202 <= EIC4102 & EIC4103 (61:82.4%, 0.951) -

EIC4202 <= EIC4102 & EIC4104 (53:71.6%, 0.981)

EIC4202 <= EIC4102 (65:87.8%, 0.954) .

EIC4202 <= EIC4103 & EIC4101 & EIC4104 (48:64.%%, 0.978%)

ETIC4202 <= EIC4103 & EIC4101 (58:78.4%, 0.948)

ETC4202 <= EIC4103 & EIC4104 (50:67.6%, 0.96)

EIC4202 <= EIC4103 (62:83.8%, 0.935) :

EIC4202 <= EIC4104 {56:75.7%, 0.964)

EIC4202 <= EIC4105 & EIC4100 & EIC4101 & RIC41C4 (51:68.9%, 0.98)
EIC4202 <= EIC4105 & BIC4100 & EIC4101 (61:82.4%, 0.951)

EIC4202 <= EIC4105 & EIC4100 & EIC4102 & EIC4101 (61:82.4%, 0.951)
EIC4202 <= RIC4105 & EIC4100 & EIC4102 & EIC4103 (606:81.1%, 0.95)
EIC4202 <= ETIC4105 & EIC4100 & EIC4102 & BIC4104 (52:70.3%, 0.981)
EIC4202 <= EIC4105 & EIC4100 & EIC4102 (63:85.1%, 0.952)

EIC4202 <= EIC4105 & EIC4103 & EIC410% (58:78.4%, 0.948)
EIC4202 <= EIC4105 & 0.96}
EIC4202 <= EIC4105 &
EIC4202 <= EIC410% &
EIC4202 <= EIC4105

EIC4100
EIC4103 & EIC4104 (50:67.6%,
EIC4103 ({61:82.4%, 0.934)
EIC4100 EIC4104 (53:71.6%, 0.962)
EIC4100 (64:86.5%, 0.938)

EIC4202 <= EIC4105 ETC4101 & EIC4104 (51:68.9%, 0.98)
EIC4202 <= EIC4105 EIC4101 {61:82.4%, 0.951)

&
&
&
&
&
&
& EIC4100
&
&
&
&
&
EIC4202 <= EIC4105 & EIC4102 EIC4101 & EIC4104 (51:68.9%, 0.98)
&
&
&
&
&
&
&
&
&
&
&
{

EIC4100

&

EIC4202 <= EIC4105 EIC4102 & ETC4101 (61:82.4%, 0.951)

EIC4202 <= EIC4105 EIC4102 & EIC4103 & RIC4101 (58:78.4%, 0.948)

BIC4202 <= EIC4105 EIC4102 & EIC4103 & EIC4104 (49:66.2%, 0.98)
EIC4102 & BIC4103 (51:82.4%, 0.951)

EIC4102 & EIC4104 ([52:70-3%, 0.981)

EIC4102 (64:86.5%, 0.953)}

EIC4103 & BIC4101 & EIC4104 (48:64.9%, 0.979)

ETC4103 & EIC4101 (58:786.4%, 0.9%48)

EIC£103 & EIC4104 (50:67.6%, 0.96)

EIC4103 (62:83.8%, 0.935]

EIC4104 (55:74.3%, 0.964)

69:93.2%, 0.928)

EIC4202 <= EIC4105
EIC4202 <= EIC4105
EIC4202 <= EIC4105
EIC4202 <= EIC4105
EIC4202 <= EIC4105
EIC4202 <= EIC4105
EIC4202 <= EIC410&
EIC4202 <= RIC4105
EIC4202 <= EIC4105

Figura I11.67 - Regras de associacda: disciplina EIC4202 (sem.)

Melhor suporte: £69:93.2% (conf=92.8%)
Melhor conflanca: 98.1% (sup=53:71.6%)}

EIC4202 <= EIC4100 & EIC4102 & EIC4104 (53:71.8%, 0.981)
EIC4202 <= EIC4102 & BEIC4104 (53:71i.6%, 0.981)

EIC4202 <= EIC4105 (69:93.2%, 0.928)

EIC4202 <= EIC4104 (56:75.7%, 0.964)

EIC4202 <= EIC4102 (65:87.8%, 0.954)

Figura II1.68 - Regras de associagiio: disciplina EIC4202 (sem.) apds o filtro
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EIC4101 & EIC4104 {51:68.9%, 0.922)
EIC4101 (61:82.4%, 0.918)

EIC4102 & EIC4101 & EIC4104 (51:68.9%, 0.922)
EIC4102 & EIC4101 {(61:82.4%, 0.918)

FIC4203 <= EIC4100 & EIC4102 & EIC4103 & EIC4101 (5B8:78.4%, 0.948)
EIC4203 <= EIC4100 & EIC4102 & EIC4103 & EIC4104 (49:66.2%, 0.959)

EIC4203 <= EIC41Q0 &

&

&

&

&

&
EIC4203 <= EIC4100 & EIC4102 & BIC4103 (60:81.1%, 0.933)

&

&

&

&

&

&

EIC4203 <= EIC4100
EIC4203 <= EIC41G0
EICA4203 <= EIC4100

EIC4203 <= EIC4100 EIC4102 & EIC4104 (53:71.6%, 0.925)

EIC4203 <= EIC4100 EIC4102 (64:86.5%, 0.906)

EIC4203 <= EIC4100 EIC4103 & EIC4101 & EIC4104 (48:64.9%%, 0.958)
EIC4203 <= EIC4100 EIC4103 & EIC4101 (58:78.4%, 0.948)

EIC4203 <= EIC4100 EIC4103 & EIC4104 (50:67.6%, 0.96)

BIC4203 <= EIC4100 EIC4103 (61:82.4%, 0.934)

EIC4203 <= EIC4100 & EIC4104 (54:73.0%, 0.926)

EIC4203 <= EIC4100 (65:87.8%, 0.908)

EIC4203 <= EIC4101 & EIC4104 (51:68.9%, 0.922)

EIC4203 <= EIC4101 (61:82.4%, 0.918)

EIC4203 <= EIC4102 & EIC4101 & EIC4104 (51:68.9%, 0.922)

EIC4203 <= EIC4102 & EIC4101 (61:82.4%, 0.918)

BEIC4203 <= EIC4102 & EIC4103 & EIC4101 & EIC4104 (48:€4.9%, 0.958)
EIC4203 <= EIC4102 & EIC4103 & EIC4101 (58:78.4%, 0.948)

EIC4203 <= EIC4102Z & EIC4103 & EIC4104 (49:66.2%, 0.959)

&
&

EIC4203 <= EIC4i{2 EIC4103 (61:82.4%, 0.934)

EIC4203 <= EIC4102 EIC4104 (53:71.6%, 0.925}

EIC4203 <= EIC4102 (65:87.8%, 0.908)

EIC4203 <= EIC4103 & EIC4101 & EIC4104 (48:64.9%, 0.958}
EIC4203 <= EIC4103 & EIC4101 (58:78.4%, 0.9%48)

EIC4203 <= EIC4103 & EIC4104 (50:67.6%, 0.96)

EIC4203 <= EIC4103 (62:83.8%, 0.935)

EIC4203 <= EIC4104 (56:75.7%, 0.893)

EIC4203 <= EIC4105 & EIC4100 EIC4101 & EIC4104 (51:6B.9%, 0.922)
EIC4203 <= EIC4105 EIC4100 EIC4101 (61:82.4%, 0.918)

EIC4103 (61:82.4%, 0.934)
EIC4104 (&53:71.6%, 0.9525)
EIC4100 (64:86.5%, 0.906)
EIC4203 <= EIC4105 EIC4101 & ETIC4104 (51:68.9%, 0.922)
EIC4203 <= EIC4105 EIC4101 (61:82.4%, 0.918)

&
&
&
&
&
&
&
& EIC4100
&
&
&
&
EIC4203 <= EIC4105 & EIC4102 ETC4101 & BEIC4104 {51:68.9%, 0.922}
&
&
&
&
&
&
&
&
&
&
&
{

EIC4203 <= EIC4105

&

&
ETIC4203 <= EIC4105 EIC4100 & EIC4102 & EIC4101 (61:82.4%, 0.918)
EIC4203 <= EIC4105 EIC4100 & EIC4102 & EIC4103 (e0:81.1%, 0.933)
EIC4203 <= EIC4105 EIC4100 & EIC4102 & EIC4104 (52:70.3%, 0.923)
EIC4203 <= EIC4105 EIC4100 & EIC4102 (63:85.1%, 0.205)
EIC4203 <= EIC4105 EIC4100 & EIC4103 & EIC4101 (58:78.4%, 0.948)
EIC4203 <= EIC4105 EIC4100 & EIC4103 & EIC4104 (50:67.6%, 0.96)

&

&

EIC4203 <= EIC4105 EIC4100C

EIC4203 <= EIC4105

&
ETIC4203 <= EIC4105 EIC4102 & BIC4101 {61:82.4%, 0.918)

EIC4203 <= EIC4105 EIC4102 & EIC4103 & EIC4101 (58:78.4%, 0.948)
EIC4203 <= EIC4105 EIC4102 & EIC4103 & BIC4104 (45:66.2%, 0.959)
EIC4102 & BIC4103 (61:82.4%, 0.934)

EIC4102 & EIC4104 (52:70.3%, 0.223)

EIC4102Z (64:86.5%, 0.906)

EIC4103 & EIC4101 & EIC4104 (48:64.9%, 0.9858)
ETIC4103 & EIC4101 (58:78.4%, 0.948)

EIC4103 & EIC4104 (50:67.6%, 0.96)

EIC4103 (62:83.8%, 0.935)

EIC4104 {55:74.3%, 0.891)

69:93.2%, 0.855)

EIC4203 <= EIC4105
EIC4203 <= EIC4105
EIC4203 <= EIC4105
EIC4203 <= EIC41056
EIC4203 <= EIC4105
EIC4203 <= RICd1iQ5
EIC4203 <= EIC410b
BIC4203 <= BIC4105
EIC4203 <= EIC4105

Figura II1.69 - Regras de associacdo: disciplina EIC4203 (sem.)

Melhor suporte: 69%:93.2% (conf=85.5%])
Melhor confianca: 96.0% (sup=50:67.6%)

EIC4103 & EIC4104 (50:67.86%, 0.96}

EIC4104 (50:67.6%, 0.96)

EIC4100 & EIC4103 & EIC4104 (50:867.6%, 0.86}
BEIC4203 <= EIC4105 EIC4103 & EIC4104 (50:67.6%, 0.906)

EIC4203 <= BIC4105 {62:93.2%, 0.853)

EIC4203 <= EIC4100 &
&
&
&
{

EIC4203 <= BEIC4105 & EIC4103 & EIC4101 (58:78.4%, 0.948)
&
&
&
&
&

EIC4203 <= EIC4103
EIC4203 <= EIC4105

EIC4203 <= EIC4105 EIC4102 & EIC4103 & EIC4101 (58:78.4%, 0.348)
EIC4203 <= EIC4105 EIC4100 & EIC4103 & EIC4101 (58:78.4%, 0.948)
ETC4203 <= EIC4103 EIC41i01 (58:78.4%, 0.548)

EIC4203 <= EIC4102 EIC4103 & EIC4101 (58:78.4%, 0.248)

EIC4203 <= EIC4100 EIC4103 & EIC4101 (58:78.4%, 0.948)

EIC4203 <= EIC4100 & EIC4102 & EIC4103 & EIC4101 (58:7B.4%, 0.948)
EIC4203 <= EIC4102 (65:87.8%, 0.308)

EIC4203 <= EIC4100 (65:87.8%, 0.908)

EIC4203 <= EIC4103 (62:83.8%, 0.93%5)

EIC4203 <= EIC4105 & EIC4103 (62:83.8%, 0.335)

Figura I11.70 - Regras de associacdo: discipling EICA203 (sem.) apds o filfro
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EIC4101 & EIC4104 (51:68.9%, 0.961}

BEIC4101 ({61:82.4%, 0.951)

EIC4102 & EBIC4101 & EIC4104 (51:68.9%, 0.561}
EIC4102 EIC4101 {61:82.4%, 0.951)

BIC42Q5 <= EIC4100 EIC4102 EIC4103 & EIC4101 (58:78.4%, 0.948}
EIC4205 <= EIC4100 EIC4102 ETC4103 & ETIC4104 (49%:66.2%, 0.959}

EIC4205 <= EIC4100 &
&
&
&
&
&

EIC4205 <= EIC4100 & EIC4102 EIC4103 (60:81.1%, 0.933)
&
&
&
&
&
&

EIC4205 <= EIC4100
EIC4205 <= EIC4100
EIC4205 <= EIC4100

R 1 R

EIC4205 <= EIC4100 EIC4102 & EIC4104 (53:71.6%, 0.9432)

EIC4205 <= EIC4100 EIC410Z {64:86.5%, 0.8222)

EIC4205 <= EIC4100 RIC4103 & EIC410t & ETIC4104 (48:64.9%, 0.958}
EIC4205 <= EIC4100 EIC4103 & EIC4101 (58:78.4%, 0.948)

EIC4205 <= EIC4100 EIC4103 & EIC4104 (50:67.6%, 0.96)

EIC4205 <= EIC4100 EIC2103 {81:8Z.4%, 0.934)

EIC4205 <= EIC4100 & EIC4104 (54:73.0%, 0.944)

EIC4205 <= EIC4100 ({65:87.8%, 0.923)

EIC4205 <= EIC4101 & EIC4104 (51:68.39%, 0.961)

EIC4205 <= EIC4101 (€1:BZ.4%, 0.951)

EIC4205 <= EIC4102 & EIC4101 & EIC4104 (51:68.9%, 0.961)

EIC4205 <= EIC4102 & EIC4101 (€l1:82.4%, 0.951)

EIC4205 <= EIC4102 & EIC4103 & EIC4101 & EIC4104 (48:64.9%, 0.958)
EIC4205 <= EIC4102 & EIC4103 & EIC4101 (58:78.4%, (.948)

EIC4205 <= EIC4102 & RIC4103 & EIC4104 (49:66.2%, 0.959)

EIC4205 <= EIC4102 & EIC4103 (61:82.4%, 0.934) -

EIC4205 <= EIC4102 & EIC4104 (53:71.6%, 0.943)

EIC4205 <= EIC4102 (65:87.8%, G.823)

EIC4205 <= EIC4103 & EIC4101 & EIC4104 (48:64.9%, 0.958)

BIC4205 <= EIC4103 & RIC4101 (58:78.4%, 0.948)

ETIC4205 <= EIC4103 & EIC4104 (50:67.6%, 0.98)

EIC4205 <= EIC4103 (62:83.8%, 0.935)

EIC4205 <= EIC4104 (56:75.7%, 0.911)

EIC4205 <= EIC4105 & EIC4100 & EIC4iG0l & EIC4104 (51:68.9%, 0.961)
EIC4205 <= EIC4105 EIC41G0 & EIC4101 (81:8Z.4%, 0.951)

EIC4205 <= EIC4105 EIC4100 & EIC4102 & EIC4101 (61:82.4%, 0.%51}
EIC4205 <= EIC4105 EIC4100 & EIC4102 & EIC4103 (60:81.1%, 0.9%33)
EIC4205 <= EIC4105 EIC4100 & EIC410Z & EIC4104 (52:70.3%, 0.962)
EIC4205 <= EIC4105 EIC4100 & EIC4102 (63:85.1%, 0.937)

EIC4205 <= EIC4105 EIC4100 &

EIC4205 <= EIC4105 &

EIC4205 <= EIC4105 &

EIC4205 <= EIC4105

&

&

&

&

&

& EIC4103 & EXIC4101 (58:78.4%, 0.948)

& EIC4100 EIC4103 & EIC4104 (50:67.6%, 0.96)

& EIC4100 EIC4103 (61:82.4%, 0.934)

& EIC4100 & BEIC4104 (53:71.6%, 0.962)
EIC4205 <= EIC4105 & EIC4100 (64:86.5%, 0.938)
EIC4205 <= EIC4105 & EIC4101 & EIC4104 {51:68.%%, 0.961)
EIC4205 <= EIC4105 & EIC4101 (61:82.4%, 0.951)
EIC4205 <= EIC4105 & EIC4102 & EIC4101 & EIC4104 (51:68.9%, 0.961)
EIC4205 <= EIC4105 & EIC4102
EIC4205 <= EIC4105 &
EIC4205 <= EIC4105 &
EIC4205 <= EIC4105 &
£EIC4205 <= EIC4105 &
EIC4205 <= LEIC4105 &
EIC4205 <= EIC4105 &
BEIC4205 <= EIC4105 &
EIC4205 <= EIC4105 &
EIC4205 <= EIC4105 &
EIC4205 <= EIC410%5 &
EIC4205 <= EIC4105 [

Figura II1.71 - Regras de associagio: discipling EXC4205 (sem.)

& EIC4101 (61:82.4%, 0.951)
EIC4102 & EIC4103 & EIC4101 (58:78.4%, 0.948)
EIC4102 & EIC4103 & EIC4104 (49:66.2%, 0.959)
EIC4102 & EIC4103 (61:82.4%, 0.934)

EIC4102 & EIC4104 (52:70.3%, 0.962)

EIC4102 (64:86.5%, 0.938}

EIC4103 & EIC4101 & EIC4104 {4B:64.9%, 0.958)
EIC£103 & EIC4101 (58:78.4%, 0.948)

EIC4103 & ETCA104 (50:67.6%, 0.96}

EIC4103 {62:83.8%, 0.935)

EIC4104 (55:74.3%, 0.927)

69:93.2%, 0.884)

Melhor suporte: 69:93.2% (conf=88.4%)
Melhor confianca: 96.2% (sup=53:71.6%)

EIC4205 <= EIC4105 & EIC4100 & EIC4104 (53:71.6%, 0.962)
EIC4205 <= BIC4105 (69:93.2%, 0.884)

EIC4205 <= EIC4105 & EIC4102 & EIC410Q1 {61:82.4%, 0.951)
EIC4205 <= EIC4105 & BIC4101 (61:82.4%, 0.951)

EIC4205 <= EIC4105 & EBIC4100 & EIC4102 & EIC4101 (61:82.4%, ©.951)
EIC4205 <= EIC4105 & EIC4100 & EIC4101 (6£1:82.4%, 0.951)
ELIC4205 <= EIC4102 & EIC4101 (61:82.4%, 0.9851)

EIC4205 <= EIC4101 (61:82.4%, 0.951)

EIC4205 <= EIC4100 & EIC4102 & EIC4101 (61:82.4%, 0.951)
EIC4205 <= BEIC4100 & EIC4101 (6l:82.4%, 0.951)

EIC4205 <= EIC4102 (65:87.8%, 0.923)

EIC4205 <= FEIC4100 (65:87.8%, 0.%23)

EIC4205 <= EIC4105 & EIC41C0 (64:86.5%, 0.338)

EIC4205 <= EIC4105 & EIC4102 (64:86.5%, 0.938)

Figura 11172 - Regras de associacdo: disciplina EXC4205 (sem.) apds o fillro
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Melhor suporte: 72:97.3% [(conf=90,3%])
Melhor confianca: 100.0% (sup=65:87.8%)

EIC3102 {65:87.8%,
EIC3201 (65:87.8%,

EIC3201 &

EIC3200 &

EIC3201 & EIC3102 (65:87.8%,
&
&

EIC3200 1.0
1.0)
1.0)
EIC3201 & EIC3102 (65:87.8%, 1.0)
1.0)
1.0}

EIC3204
EIC3100
EIC3103
EIC3103
EIC3200

EIC4100 <= EIC3103
EIC4100 <= EIC3103
EIC4100 <= EIC3105
EIC4100 <= EIC3105
EIC4100 <= EIC3105
EIC4100 <= EIC3105
EIC4100 <= EIC310%
EIC4100 <= EIC3105
EIC4100 <= EIC3105
EXIC4100 <= EIC3200
EIC4100 <~ EIC320C
BEIC4100 <= EIC3204
EIC4100 <= EIC3205
EIC4100 <= EIC3205
BEIC4100 <= EIC3205
EIC4100 <= EIC3205
EIC4100 <= EIC3205
EIC4100 <= EIC3205
EIC4100 <= EIC3105
EIC4100 <= EIC3205
EIC4100 <= EIC3205
EIC4100 <= EIC3205
EIC4100 <= EIC3205
EIC4100 <= EIC3205
EIC4100 <= EIC3205
EIC4100 <= EIC3205
EIC4100 <= EIC3205
EIC4100 <= EIC3205
EIC4100 <= EIC3205
EIC4100 <= EIC3205
EIC4100 <= EIC3205

&
&
&
&
& EIC3204 & EIC3201 [65:87.8%,
& EIC3201 & EIC3102 {65:87.8%,
EIC3201 & EIC3102 {(65:87.8%, 1.0)
EIC3204 & EIC3201 & EIC3102 {65:87.8%, 1.0)
EIC3205 & EIC3201 & EIC3102 (65:87.8%, 1.0]
EIC3100 & EIC3201 & EIC3102 {65:87.8%, 1.0}
EIC3201 & EIC3102 (65:87.8%, 1.0)
EIC3200 & EIC3201 & EIC3102 (65:87.8%, 1.0}
& EIC3201 & EIC3102 {65:87.8%, 1.0}
& BIC3201 & EIC3102 (65:87.8%, 1.0}
& ETC3204 & EIC3201 {65:87.8%, 1.0]
& EIC3201 & EIC3102 (65:87.8%, 1.0}
& EIC3102 (65:87.8%, 1.0)
& EIC3201 & EIC3102 (65:87.8%, 1.0)
72:97.3%, 0.903)
EIC3204 & EIC3201 (66:89.2%, 0.985)
EIC3204 EIC3200 & EIC3201 ({66:85.2%, 0.985}
EIC3204 & EIC3200 & EIC3102 (66:89.2%, 0.985)
EIC3204 & EIC3102 {66:89.2%, 0.985)
EIC3204 & EIC3100 & BEIC3201 (66:8%.2%, 0.985)
EIC3204 & EIC3100 & EIC3102 (66:89.2%, 0.985)
EIC3200 & EIC3100 & EIC3102 (66:89.2%, 0.985)
EIC3103 & EIC3204 (66:89.2%, 0.985)
EIC3103 & EIC3204 & EIC3200 (66:89.2%, 0.985)
ETIC3103 & EIC3204 & EBEIC3102 (66:89.2%, 0.985)
EIC3103 & EIC3204 & EIC3100 (66:89.2%, 0.985)
EIC3103 & EIC3100 & EIC3102 (66:89.2%, 0.985)
EIC4100 <= EIC3205 & EIC3100 & EIC3102 (66:89,.2%, 0.985)
EIC43100 <= EIC3204 & EIC3201 & EIC3102 (66:89.2%, 0.985)

&
&
&
&
&
&
&
&
&
&
&
&
& BEIC3100
&
&
&
&
&
(
&
&
&
&
&
&
&
&
&
&
&
&
&
&
EIC4100 <= EIC3204 & EIC3200 RIC3201 (66:89.2%, 0.985)
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&

EIC3103
EIC3103
EIC3200
EIC3201
EIC3204

RIC4100 <= EIC3204 EIC3200 EIC3102 (66:89.2%, 0.985)

EIC4100 <= EIC3204 EIC3100 & EIC3201 (£6:89.2%, 0.985)
EIC4100 <= EIC3204 EIC3100 & EIC310Z (66:89.2%, 0.985)
EIC4100 <= EIC3204 EIC3201 & EIC3102 (66:89.2%, 0,985}
EIC4100 <= EIC3201 66:89.2%, 0.985)

EIC4100 <= EIC3200 EIC3102 (66:89.2%, 0.985)

EIC4100 <= EIC3105 EIC3204 & EIC3201 (66:89.2%, 0.985)
EIC4100 <= EIC3105 ETC3205 BIC3204 & RIC3102 (66:89.2%, 0D.985)
EIC4100 <= EIC3105 EIC3205 EIC3103 & EIC3204 (66:89.2%, 0.985)

&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
EIC3200 &
&
&
{
&
&
&
&

EIC4100 <= EIC3105 & EIC3205 & EIC310C & EIC3102 (66:89.2%, 0.985)
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&

BIC3z200
EIC31060
RIC3102
EIC31Q0
EIC3205

EIC4100 <= EIC3105 EIC3201 (66:89.2%, (.385)

EIC3200 & EIC3201 (66:89.2%, 0.985)
EIC3200 & EIC3102 {66:89.2%, 0-.985)
EIC3102 ({66:89.2%, 0.985)

EIC3100 & EIC3Z01 (66:89.2%, 0.985)
EIC3100 & EIC3102 {66:8%.2%, 0.985)
EIC3100 & EIC3102 ({66:89.2%, 0.985}
EIC3204 (66:89.2%, 0.985)

ETC3204 & EIC3200 (66:89.2%, 0.985)
BIC3204 & EIC3102 (66:89.2%, 0.985)
FEIC3204 & EIC3100 (66:89.2%, 0.9%85)
EIC3100 & EIC3102 (66:89.2%, 0.985)
EIC3102 (66:89.2%, 0.985)

£IC3201 (66:89.2%, 0.985)

EIC3201 & EIC3102 (66:89.2%, 0.985)
EIC3200 (66:89.2%, 0.985)

EIC3200 & EIC3102 (66:B9.2%, 0.985)
EIC3200 & EIC3100 (66:89.2%, 0.985)
EIC3100 & EIC3201 (66:89.2%, 0.98%)
EIC3102 {66:89.2%, 0.985)

EIC3100 & EIC3102 (66:89.2%, 0.985)
EIC4100 <= EIC3103 EIC3100 EIC3201 & EIC3102 (656:89.2%, 0.385)
EIC4100 <= EIC3100 EIC3201 ETC3102 (66:89.2%, 0.985)

EIC4100 <= EIC3205 (71:85.9%, 0.815)

EIC4100 <= EIC3105 & EIC3205 {(71:95.9%, 0.915)

EIC4100 <= EIC3103 (71:95.9%, 0.9185)

EIC4100 <= EIC310C0 & EIC3102 (67:90.5%, 0.97}

EIC4100 <= EIC3103 BEIC3100 & EIC3102 (67:90.5%, 0.97)

EIC4100 <= EIC3103 EIC3200 & EIC3100 & EIC3201 (67:90.5%, 0.97)
EIC4100 <= EIC3103 EIC3200 & EIC3102 (67:90.5%, 0.97}
&
&
&

EIC3204
EIC3204
EIC3204
EIC3204
EIC3204
EIC3204
EIC3200
EIC3103
EIC3103
EIC3103
EIC3103
EIC3103
EIC3100
EIC3204
EIC3204
EIC3204
EIC3204
EIC3204
EIC3204
ETC3201
ELC3200

EIC4100 <= EIC3105
EIC4100 <= EIC3105
EIC4100 <= EIC3105
EIC4100 <= EIC3105
BEIC4100 <= EIC3105
EIC4100 <= EIC3105
EIC4100 <= EIC3105
EIC4100 <= EIC3105
EIC4100 <= EIC3105
EIC4100 <= EIC3105
EIC4100 <= EIC3105
EIC4100 <= EIC3105
EIC4100 <= EIC3103
EIC4100 <= EIC3103
EIC4100 <= EIC3103
EIC4100 <= EIC3103
ETC4100 <= EIC3103
EIC4100 <= EIC3103
EIC4100 <= EIC3103
EIC4100 <= RIC3103

&
&
&
EIC4100 <= EIC3103 & EIC3200 EIC3201 (67:90.5%, 0.97)

EIC4100 <= EIC3103 & EIC3204 EIC3100 & EIC3102 (67:90.5%, 0.97)
EIC4100 <= EIC3103 & EIC3204 EIC3100 (67:90.5%, 0.97)

EIC4100 <= EBIC3103 & EIC3204 & EIC3102 (67:90.5%, 0.97)

EIC4100 <= EIC3103 & EILC3204 (67:9%0.5%, 0.97)

EIC4100 <= EIC3105 & EIC3102 (67:90.5%, 0.97)

Figura II1.73 - Regras de associagdo: disciplina EIC4100 (anual) apds o filtro
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EIC4100
EIC4100
EIC4100
EIC4100
EIC4100
EIC4100
EIC4100
EIC4100
EIC4100
EIC4100
EIC4100
EIC4100
EIC4160
EIC4100
EIC4100
EIC4100
EIC4100
EIC4100
EIC4100
EIC4100
EIC4100
EIC4100
EIC4100
EIC4100
EIC4100
EIC4100
EIC4100
EIC4100
EIC4100
EIC4100
EIC4100
EIC4100
EIC41060
EIC4100
EIC4100
EIC4100
EIC4100
EIC4100
EIC4100
EIC4100
EIC4100
EIC4100
EIC4100
EIC4100
EIC4100
EIC4100
EIC4100
EIC4100
EIC4100
EIC4100
EIC4100
EIC4100
EIC4100
EIC4100
EIC4100
EIC4100
EIC4100
EIC4100
EIC4100
BEIC4100
EIC4100
EIC4100
EI1C4100
EIC4100
EIC4100
EIC4100
EIC4100
EIC4100
EIC4100
EIC4100
EIC4100
BIC4100
EIC410C
EIC4100
EIC4100
BIC4100
EIC4100
EIC4100
EIC4100
EIC4100
ETIC4100
EIC4100

EIC3105
EIC3105
EIC3105
EIC3105
EIC3105
EIC3105
EIC3105
EIC3105
EIC3105
EIC3105
EIC3105
EIC3105
EIC3105
EIC3105
EIC3105
EIC3200
EIC3204
EIC3204
EIC3204
EIC3204
EIC3204
EIC3204
EIC3205
EIC3205
EIC3205
EIC3205
EIC3205
EIC3205
EIC3205
EIC3205
EIC3205
EIC3205
EIC3100
EIC3105
EIC3105
EIC3200
EIC3204
EIC3205
ETIC3205
EIC3205
EIC3205
EIC3205
EIC3205
EIC3205
EXIC320%
BIC3204
EIC3200
EIC3200
EIC3105
EIC3105
EIC3105
EIC3105
EIC3105
ETIC3105
ETIC3105
EIC3105
ETC3105
EIC3105
EIC3105
BEIC3103
EIC3103
ETC3103
EIC3205
EIC3205
EIC32z05
EIC3205
BEIC3201
EIC3200
EIC3105
EIC3105
EIC3105
EIC3105
EIC3105
EIC3105
EIC310%
EIC310%
EIC3103
EIC3103
ETC3103
EIC3103
EIC3102

& EIC3103 & EIC3100 & EIC3201 (67:90.5%,
& BEIC3103 & ETC3102 (67:90.5%, 0.97)
& ETC3103 & EIC3200 & EIC3102 {67:90.5%,
& EIC3103 & EIC3200 & EIC3201 (67:90.5%,
& EIC3103 & EIC3201 (67:90.5%, 0.97)
& EIC3200 & EIC310Z (67:90.5%, 0.97)
& BEIC320G4 & EIC3100 {67:90.5%, 0.97}
& EIC3204 & EIC3200 & EIC3100 (67:9C.5%,
& EIC3204 & EIC3200 (67:90.5%, 0.97}
& EIC3205 § EIC310Z (67:90.5%, 0.97}
& EIC3205 & EIC3103 & BIC3102 (67:90.5%,
& EIC3205 & EIC3103 & EIC3201 (67:90.5%,
& EIC3205 & EIC3200 & EIC3102 (67:90.5%,
& EIC3205 & EIC3204 & EIC3100 (67:90.5%,
& EIC3205 & EIC3204 & EIC3200 (67:90.5%,
& EIC3102 [67:80.5%, 0.97)
& BEIC3100 & EIC3162 (67:90.5%, 0.97)
& EIC3100 & EIC3201 (67:90.5%, 0.97)
5 EIC3102 {67:90.5%, 0.97)
& EIC3200 & EIC3100 (67:90.5%, 0.97)
& EIC3200 (67:90.5%, 0.97)
& EIC3201 (67:90.5%, 0.97)
& EIC3102 (67:90.5%, 0.97)
& EIC3103 & EIC3100 & EIC3201 (67:90.5%,
& EIC3103 & EIC3102 (67:90.5%, 0.97)
& EIC3103 & EIC3200 & EIC3102 (67:90.5%,
& EIC3103 & EIC3200 & EIC3201 (67:90.5%,
& EIC3103 & EIC3201 (67:90.5%, 0.97)
& EIC3200 & EIC3102 (67:90.5%, 0.97)
& EIC3204.5 EIC3100 (67:90.5%, 0.97)
& EIC3204 & EIC3200 & EIC3100 [67:90.5%,
& EIC3204 & EIC3200 (67:90.5%, 0.97)
(70:94.6%, 0.9%29)
& BIC3200 {70:94.6%, 0.929)
& EIC3205 & EIC3200 (70:94.6%, 0,929)
(70:94.6%, 0.929)
(70:94.6%, 0.929)
& BEIC3200 (70:94.6%, 0.929)
EIC3204 (68:91.9%, 0.958)
EIC3201 (68:91.9%, 0.955)
EIC3200 & EIC3201 (68:91.9%%, 0.958)
EIC3200 & EIC3100 & EIC32Z0Ll (68:91.9%,
EIC3103 & EIC3200 & EIC3100 (68:91.9%,
EIC3103 & EIC3100 [68:51.9%, 0.956)
EIC3100 & EIC3201 {58:91.9%, 0.958)
EIC3100 (68:91.9%, 0.956)
EIC3201 (68:91.9%, 0.956}
EIC3100 & EIC3201 (68:91.9%, 0.956)
EIC3205 & EIC3204 (68:91.9%, 0.956)
BEIC3205 & EIC3201 (68:91.9%, 0.956)
EIC3205 & EIC3200 & EIC3201 (68:91.9%,

&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
{
&
&
&
&
&
&
&
&
&
&
&
&
&

EIC3205 & EIC3103 & EIC3100 (68:81.9%,

EIC3205 & EIC3100 & EIC3201 [68:91.9%,
EIC3201 {68:91.9%, 0.956)

EIC3200 & EIC3201 (68:91.9%, 0,956)
EIC3200 & EIC3100 & EIC3201 {68:91.9%,

EIC3103 & EIC3200 & ETIC3100 (68:91.9%,

EIC3103 & EIC3100

(68:91.9%, 0.956)
0

EIC3100 & EIC3201 [68:81.9%, 0.95g6)
EIC3201 (68:9%1.9%, 0.956)
EIC3200 & EIC3100 {68:81.9%, 0.%56)
ETC3200 & BIC320%L (68:91.9%, 0.856)
EIC3200 & EIC3100 (69:93.2%, 0.942)
EIC3103 (69:93.2%, 0.942)

EIC3103 & EIC3200

EIC3100 (69:93.2%,
69:93.2%,

0.842)

EIC3100 [69:93.2%,

(69:93.2%, 0.942)
0.8%42)

0.842)

EIC3205 & EIC3200 & EIC3100 ([69:93.2%,

EIC3205 & EIC3103 (69:93.2%,
EIC3205 & EIC3103 & EIC3200
EIC3205 & EIC3100 (69:93.2%,

EIC3204 (69:93.2%, 0.942)
EIC3200 & EIC3100 {(69:83.2%,
EIC3103 (69:93.2%, 0.942)

EIC31203 & EIC3200 (69:93.2%,

EIC3100 (69:93.2%, 0.942)

EIC3200 (69:93.2%, 0.942)

EIC3102 (69:93.28, 0.942)

EIC3100 (69:93.2%, 0.942)
(69:93.2%, 0.942)

EIC3100 & BEIC3201 (69:93.2%, 0.942)

0.942)

(69:93.2%,
0.942)
0.942)

0.942)

§3.97)

0.97)
0.97)

0.97)

0.9586)
0.954)

0.8586)
0.956}
0.9256)

0.956}
0.956)

0.942}

0.942)
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Melhor suporte:

Melhor confianca:

J2:
95.3% (=sup=64:86.5%)

97.3% [conf=84.7%)

ETC4101 <= EIC3105 & EIC3202 & EIC3201 & EIC3102 ([64:86.5%, 0.953)
EIC4101l <= EIC3202 & EIC3200 & EIG3201 & EIC3102 [64:86.5%, 0.953)
EIC4101 <= EIC3205 & EIC3202 & EIC3201 & EIC3102 [64:86.5%, 0.953)
EIC4101 <= ETC3105 (72:97.3%, 0.847)

ETC4101 <= ETC3205 & EIC3204 & EIC3201 & EIC3102 (65:87.8%, 0.938)
EIC410Ll <= EIC3205 & BIC3202 & EIC3204 & EIC3201 {65:87.8%, 0.938)
EIC410] <= EIC3205 & EIC3202 & EIC3204 & EIC3102 [65:87.8%, 0.938)
EIC4101 <= ETC3205 § EIC3202 & EIC3100 & EIC3102 (65:87.8%, 0.238)
EIC4101 <= EIC3205 & EIC3201 & EIC3102 (65:87.8%, 0.938}

ETC4101 <= ETC3205 & EIC3200 & EIC3201 & EIC3102 (65:87.8%, 0.938)
EIC4101 <= EIC3205 & EIC3103 & EIC3204 & ETC3201 (65:87.8%, 0.938)
EIC4101 <= EIC3205 & EIC3103 & ETC3202 & REIC3204 {65:87.8%, 0.938)
EIC4101 <= EIC3205 & EIC3103 & EIC320Z & RIC3201 {65:87.8%, 0.938)
EIC4101 <= ETC3205 & EIC3103 & EIC3201 & EIC3102 {65:87.8%, 0.938)
ETC4101 <= EIC3205 & EIC3100 & EIC3201 & EIC3102 (65:87.8%, 0.938)
ETC4101 <= EIC3204 & EIC3200 & EIC3201 & EIC3102 (65:87.8%, 0.938)
ETC4101 <= EIC3202 & EIC3204 & EIC3201 & EIC3102 (65:87.8%, 0.938)
ETC4101 <= EIC3202 & EIC3204 & EIC3200 & EIC3201 (65:87.8%, 0.938)
ETC4101 <= ETC3202 & EIC3204 §& EIC3200 & EIC3102 (65:87.8%, 0.938)
EIC4101 <= EIC320Z & EIC3201 & EIC310Z (65:87.8%, 0.938)

EIC4101 <— EIC3202 & EIC3200 & EIC3100 & EIC3102 (65:87.8%, 0.938)
EIC4101 <= EIC3202 & FIC3100 & EIC3201 & EIC3102 (65:87.8%, 0.938)
EIC410]1 <= EIC3200 & EIC3201 & EIC310Z2 (65:87.8%, 0.938)

ETC4101 <= ETC3200 & EIC3100 & EIC3201 & EIC3102 (65:87.8%, 0.938)
EIC4101 <= EIC3105 & EIC3205 & EIC3201 & EIC3102 (65:87.8%, 0.938)
EIC4101 <~ EIC3105 § EIC3204 & EIC3201 & EIC3102 {65:87.8%, £.938)
EIC4101 <— EIC3105 & EIC3202 & EIC3204 & EIC3201 {65:87.8%, 0.938)
EIC4101 <~ ETC3105 & EIC3202 & EIC3204 & EIC3102 {65:87.8%, 0.938)
EIC4101 <= EIC3105 & EIC3202 & EIC3100 & EIC3102 (65:87.8%, 0.938)
EIC4101 <= EIC3105 & EIC3201 & EIC3102 {65:87.8%, 0.938)

EIC4101 <= EIC3105 & EIC3200 & EIC3201 & EIC3102 (65:87.8%, 0.938)
ETC4101 <= EIC3105 & EIC3103 § EIC3204 & EIC3201 (65:87.8%, 0.938)
EIC4101 <= EIC3105 & EIC3103 § EIC3202 & EIC3204 (65:87.8%, 0.938)
EIC4101 <= EIC3105 & EIC3103 & EIC3202 & EIC3201 (65:87.8%, 0.938}
ETC4101 <= ETC3105 & EIC3103 & EIC3201 & EIC3102 (65:87.8%, 0.938)
EIC4101 <= EIC3105 & EIC3100 & EIC3201 & EIC3102 (65:87.8%, 0.938)}
EIC4101l <= EIC3103 & EIC3204 & EIC3200 & EIC3201 (65:87.8%, 0.938)
ETC4101 <= EIC3103 & EIC3202 & EIC3204 & EIC3201 [65:87.8%, 0.938)
EIC410l <= EIC3103 & EIC3202 & EIC3204 & EIC3200 [65:87.8%, 0.938)
ETC4101 <= EIC3103 & EIC3202 & EIC3201 & EIC3102 {65:87.8%, 0.938)
EIC4101 <= EIC3103 & EIC3202 & RIC3200 & EIC3201 (65:87.8%, 0.938)
EIC4101 <= ETC3103 & EIC3200 & BEIC3201 & EIC3102 {65:87.8%, 0.938)
EIC4101 <= EIC3205 (71:95.9%, 0.859)

ETC4101 <= EIC3105 & EIC3205 (71:95.9%, 0.859)

ETC4101 <= EIC3103 (71:95.9%, 0.859)

EIC4101 <= ETC3100 & EIC3201 & EIC3102 (66:89.2%, 0.924)

EIC4101 <= EIC3103 & EIC3100 & EIC3201 & EIC3102 (66:89.2%, 0.924)
FEIC4101 <= EIC3103 & EIC3200 & EIC3100 & EIC310Z (66:89.2%, 0.924)
ETC4101 <= EIC3103 & EIC3201 & EIC3102 (66:89.2%, 0.924)

EIC4101 <= EIC3103 & EIC3202 & EIC3100 & EIC3102 (66:89.2%, 0.924)
EIC4101 <= EIC3103 § EIC3202 & EIC3100 & EIC3201 (66:89.2%, 0.924)
EIC4101 <= EIC3103 & EIC3202 & EIC3200 & EIC3100 (66:89.2%, 0.924)
EIC4101 <= EIC3103 & EIC3202 & EIC3200 & EIC3102 (66:89.2%, 0.924)
EIC4101l <= ETC3103 & EIC3202 & EIC3201 {66:89.2%, 0.924)

EIC4101 <= EIC3103 & EIC3202 & EIC3204 & EIC3100 (66:B9.2%, 0.924)
EIC4101 <= EIC3103 & EIC3202 & EIC3204 & EIC3102 (66:89.2%, 0.924)
EIC4101 <= EIC3103 & EIC3202 & EIC3204 (66:89.2%, 0.924)

EIC4101 <= EIC3103 & EIC3204 & EIC3100 & EIC3201 (66:89.2%, 0.924)
EIC4101 <= ETC3103 & EIC3204 & EIC3200 & EIC3100 (66:89.2%, 0,924}
EIC4101 <= EIC3103 & EIC3204 & EIC3200 & EIC3102 [66:89.2%, 0.924}
EIC4101 <= ETIC3103 & EIC3204 & BEIC3200 (66:89.2%, 0.924)

EIC4101 <= EIC3103 & EIC3204 & EIC3201 & EIC3102 [66:89.2%, 0.924)
EIC4101 <= EIC3103 & EIC3204 & EIC320]1 (66:8%.2%, 0.924)

EIC4101 <= EIC3105 & EIC3100 & EIC3102 (66:89.2%, 0.924)

ETC4101 <= ETC3105 & EIC3103 & EIC3100 & EIC3102 (66:8%9.2%, 0.924)
EIC4101 <= EIC3105 & EIC3103 & EIC3202 & EIC3100 (66:89.2%, 0.924)
EIC4101 <= E¥C3105 & EIC3103 & EIC3202 & EIC3102 (66:89.2%, 0.924)
EIC4101 <= EIC3105 & EIC3103 & KIC3204 & EIC3100 (66:89.2%, 0.924)
EIC4101 <= EIC3105 & EIC3103 & EIC3204 & EIC3102 (66:89.2%, 0.,924)
EIC4101 <= EIC3105 & EIC3103 & EIC3204 & EIC3200 (66:89.2%, 0.924)
EIC4101 <= EIC3105 & EIC3L03 & EIC3204 (66:89.2%, 0.924)

ETC4101 <= EIC3105 & EIC3200 & EIC3100 & EIC3102 (66:89.2%, 0.924)
EIC4101 <= EIC3105 & EIC3202 & EICR100 & EBIC3201 (66:89.2%, 0.924)
EIC4101 <= EIC3105 & EIC3202 & EIC3102 (66:89.2%, 0.924)

EIC410L <= EIC3105 & EIC3202 & EIC3200 & EIC3102 (66:89.2%, 0.924)
EIC4101 <= EIC3105 & EIC3202 & EIC3200 & EIC3201 (66:89.2%, 0.924)
ETC41C01 <= EIC3105 & EIC3202 & EIC3201 (66:89.2%, 0.924)

EIC4101 <= EIC3105 & EIC3202 & EIC3204 & EIC3100 (66:89.2%, 0.924)
EIC4101 <= EIC3103 & EIC3202 & EIC3204 & EIC3200 (66:89.2%, 0.924)
EIC4101 <= EIC3105 & EIC3202 & EIC3204 (66:89.2%, 0.924)

ETC4101 <= EIC3105 & EIC3204 & EIC3100 & ELIC3102 (66:89.2%, ©.924)
ETC4101 <= EIC3105 & EIC3204 & EIC3100 & EIC3201 {66:89.2%, 0.924)
EIC4101 <= ELC3105 & EIC3204 & EIC3102 (66:89.2%, 0.924)

Figura II1.75 - Regras de associagio: disciplina EYC4101 (anual) apos o filtro
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EIC4101 <= EIC3105 & EIC3204 & EIC3200 & EIC3102 (66:89.2%, 0.924}
EIC4101 <= EIC3105 & EIC3204 & EIC3200 & EIC3201 (66:89.2%, 0.924)
ETC4101 <= EIC3105 & EIC3204 & EIC3201 (66:80.2%, 0.924)

EIC4101 <= EIC3105 & EIC3205 & RIC3100 & EIC3102 (66:89.2%, 0,524}
EIC4101 <= EIC3105 & EIC320% & RIC3103 & ETC3204 ([66:89.2%, 0.924)
EIC4101 <= EIC3105 & EIC3205 & EIC3202 & EIC3102 (66:89.2%, 0.9%24}
EIC4101 <= EIC3105 & EIC3205 & EIC3207 & EIC3201 (66:89.2%, G.924}
EIC4101 <= EIC3105 & EIC3205 & BEIC3207 & EIC3204 (66:89.2%, §.924)
EIC4101 <= EIC3105 & EIC3205 & EIC3204 & EIC3102 (66:89.2%, 0.924)
EIC4101 <= EIC3105 & EIC3205 & EIC3204 & EIC3201 (66:89.2%, 0.924)
EIC4101 <= EIC3200 & EIC3100 & EIC3102 (66:89.2%, 0.924)

EIC410] <= EIC3201 & EIC3102 (66:89.2%, 0.924)

EIC410] <= EIC3202 & EIC3100 & EIC3102 (66:89.2%, 0.924)

EIC4101 <= EIC3202 & EIC3200 & EIC3100 & EIC3201 (66:89.2%, 0.924)
EIC4101 <= EIC3202 & EIC3200 & EIC3102 (66:89.2%, 0.924)

EIC4101 <= EIC3202 & EIC3200 & EIC3201 (66:89.2%, 0.924)

EIC4101 <= EIC3202 & EIC3204 & EIC3100 & EIC3102 (66:89.2%, 0.924)
EIC4101 <= EIC3202 & EIC3204 & EIC3100 & EIC3201 (66:89.2%, 0.924)
EIC4101 <=~ PIC3202 & EIC3204 & EIC3102 (66:89.2%, 0.924)

EIC4101 <= EIC3202 & EIC3204 & EIC3200 & EIC3100 (66:89.2%, 0.924)
EIC4101 <= EIC3202 & EIC3204 & EIC3200 (66:8%.2%, 0.924)

EIC4101 <= EIC3202 & EIC3204 & EIC3201 (66:89.2%, 0.924)

EIC4101 <= EIC3204 & EIC3100 & EIC3201 & EIC3102 (66:89.2%, 0.924)
EIC4101 <= EIC3204 & EIC3200 & FIC3100 & BIC3102 (66:89.2%, 0.924)
ETC4101 <= EIC3204 & EIC3200 & EIC3100 & EIC3201 (66:89.2%, 0.924)
EIC4101 <= EIC3204 & EIC3200 & BIC310Z (66:89.2%, 0.924)

EIC4101 <= EIC3204 & EIC3200 & EIC3201 (66:89.2%, C.924)

ETC£101 <= EIC3204 & BIC3201 & EIC3102 (66:89.2%, 0.924)

EIC4101 <= EIC3205 & EIC3100 & EIC3102 (66:89.2%, 0.924)

ETC4101 <= EIC3205 & EIC3103 & EIC3100 & EIC3102 (66:89.2%, 0.924)
ETC4101 <= EIC3205 & EIC3103 & EIC3202 & EIC3100 [66:89.2%, 0.924)
EIC4101 <= EIC3205 & EIC3103 & BIC3202 & EIC3102 {66:89.2%, 0.924)
EIC4101 <= EIC3205 & EIC3103 & EIC3204 & EIC3100 [66:89.2%, 0.924)
EIC4101 <= EIC3205 & EIC3103 & EIC3204 & EIC3102 {66:89.2%, 0.924)
EIC4101 <= EIC3205 & EIC3L03 & EIC3204 & EIC3200 (66:8%9.2%, 0.924)
EIC4101 <= EIC3205 & EIC3103 & EIC3204 (66:89.2%, 0.924)

ETC4101 <= EIC3205 & EIC320C & EIC3100 & EIC3102 (66:89.7%, 0.924)
EIC4101 <= EIC3205 & EIC3202 & EIC3100 & EIC3201 (66:89.2%, 0.924)
EIC4101 <= EIC3205 & EIC3202 & EIC3102 [66:89.2%, 0.924)

EIC4101 <= EIC3205 & EIC3202 & EIC3200 & EIC310Z (66:89.2%, 0.924)
EIC4101 <= EIC3205 & EIC3202 & EIC3200 & EIC3201 (66:89.2%, .924)
EIC4101 <= EIC3205 & EIC3202 & EIC3201 {66:89.2%, 0.924)

EIC4101 <= EIC3205 & EIC3202 & EIC3204 & EIC3100 (66:89.2%, 0.924)
EIC4101 <= EIC3205 & EIC3202 & EIC3204 & RIC3200 (66:89.2%, 0.924)
EIC4101 <= EIC3205 & EIC3202 & EIC3204 (66:89.2%, 0.924)

EIC4101 <= EIC3205 & EIC3204 & EIC3100 & EIC3102 (66:89.2%, £.924)
ETIC4101 <= EIC3205 & EIC3204 & EIC3100 & EIC3201 (66:89.2%, 0.924)
EIC4101 <= EIC3205 & EIC3204 & EIC3102 (66:89.2%, 0.924)

EIC4101 <= EIC3205 & EIC3204 & EIC3200 & EBIC3102 (66:89.2%, 0.924)
EIC4101 <= ETC3205 & RIC3204 & EIC3200 & EIC3201 (66:89.2%, 0.924)
EIC4101 <= EIC3205 & EIC3204 & EIC3201l (66:89.2%, 0.924)

EIC4101 <= EIC3100 {70:94.6%, 0.871)

EIC410l <= EIC3106 & EIC3200 (70:94.6%, 0.871)

EIC4101 <= EIC3105 & EIC3205 & EIC3200 (70:94.6%, 0.871)

EIC4101 <= EIC3200 {70:94.6%, 0.871)

EIC4101 <= EIC3202 (70:%4.5%, 0.871)

EIC4101 <= EIC3204 (70:94.6%, ©.871)

EIC4101 <= EIC3205 & EIC3200 (70:94.6%, 0.871)

EIC4101 <= EIC3205 & EIC3204 & EIC3200 (67:90.5%, 0.91)

EIC4101 <= EIC3205 & EIC3204 & EIC3200 & EIC3100 {67:90.5%, 0.91)

EIC4101 <= EIC3205 & EIC3204 & ETC3100 (67:90.5%, 0.91}

EIC4101 <= EIC3205 & EIC3202 & EIC3200 & EIC3100 {67:90.5%, 0.91)

EIC4101 <= EIC3205 & EIC3202 & EIC3100 [67:90.5%, 0.91)

EIC4101 <= EIC3205 & EIC3200 & EIC3102 [67:90.5%, 0.%1)

EIC4101 <= EIC3205 & EIC3103 & EIC3202 {67:90.5%, 0.91)

EIC4101 <= BEIC3205 & EIC3103 & EIC3202 & EIC3200 (67:90.5%, 0.91)

EIC4101 <= EIC3205 & EIC3103 & EIC3201 (67:90.5%, 0.91)

EIC4101 <= EIC3205 & EIC3103 & EIC3200 & EIC3201 (67:90.5%, 0.91)

EIC4101 <= EIC3205 & EIC3103 & EIC3200 & EIC3102 (67:90.5%, 0.%1)

EIC4101 <= EIC3205 & EIC3103 & EIC3102 (67:80.5%, 0.91)

EIC4101 <= EIC3205 & EIC3103 & EIC3100 & EIC320Ll (67:90.5%, 0.9%1)

EIC4101 <= EIC3205 & EIC3102 (67:90.5%, 0,91)

EIC4101 <= EIC3204 & EIC320%1 (67:90.5%, 0.51)

EIC4101 <= EIC3204 & EIC3200 (67:90.5%, 0.3%1)

EIC4101 <= EIC3204 & EIC3200 & EIC3100 (67:90.5%, 0.%1)

EIC4101 <= EIC3204 & BIC3102 [67:90.5%, 0.91)

EIC4101 <= EIC3204 & EIC3100 & EIC3201 (67:90.5%, 0.91)

EIC4101 <= EIC3204 & EIC3100 & EIC3102 (67:90.5%, 0.91)

EIC4101 <= EIC3202 & EIC3204 (67:90.5%, 0.91)

EIC4101 <= EIC3202 & EIC3204 & EIC3100 (67:90.5%, 0.91)

EIC4101 <= EIC3202 & EIC3201 (67:90.5%, 0.91)

EIC4101 <= EIC3202 & EIC3200 & EIC3100 (67:90.5%, 0.91)

EIC4101 <= EIC3202 & EIC3100 & EIC3201 (67:90.5%, 0.91)

EIC4101 <= EIC3200 & EIC3102 (67:90.5%, 0.91)

EIC4101 <= EIC3105 & EIC3205 & EIC3204 & EBIC3200 (67:90.5%, 0.91)

EIC4101 <= EIC3L05 & EIC3205 § EIC3204 & EIC3100 (67:90.5%, 0.91)

Figura HI.76 - Regras de associagio: disciplina EIC4101 (anual) apds o filtro (cont.)
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EIC4101 <= EIC3105 & EIC3205 & EIC3202 & EIC3100 (67:80.5%, 0.91)

EIC4101 <= EIC3105 & EIC3205 & EIC3200 & REIC3102 (67:90.5%, 0.91)

EIC4101 <= EIC3105 & EIC3205 & EIC3103 & EIC3202 (67:90.5%, 0.91)

EIC4101 <= EIC3105 & EIC3205 & EIC3103 & EIC3201 (67:%0.5%, 0.91)

EIC4101 <= EIC3105 & EIC3205 & EIC3103 & EIC3102 (67:90.5%, 0.91)

EIC4101 <= RIC3105 & EIC3205 & EIC3102 (67:90.5%, 0.91}

EIC4101 <= EIC3105 & ETC3Z04 & EIC3200 (67:90.5%, 0.9%1)

EIC4101 <= EIC3105 & EIC3204 & EIC3200 & EIC3100 {67:90.5%, 0.91)

EIC4101 <= EIC3105 & EIC3204 & EIC3100 (67:90.5%, 0.91)

EIC4101 <= EIC3105 & EIC3202 & EIC3200 & EIC3100 (67:90.5%, 0.91)

EIC4101 <= EIC3105 & EIC3202 & BEIC3100 (67:20.5%, 0.91)

EIC4101 <= EIC3105 & EIC3200 & EIC3102 (67:90.5%, 0.91)

EIC4101 <= EIC3105 & EIC3103 & EIC3202 ({67:90.5%, 0.91)

FIC4101 <= EIC3105 & EIC3103 & EIC3202 & EIC3200 (67:90.5%, 0.91)

EIC4101 <= EIC3105 & EIC3103 & EIC3201 (67:90.5%, 0.91)

EIC4101 <= BIC3105 & EIC3103 & EIC3200 & EIC320%f (67:90.5%, 0.91)

EIC4101 <= EIC3105 & EIC3103 & EIC3200 & EIC3102 (67:90.5%, 0.91)

ETIC4101 <= EIC3105 & EIC3103 & EIC3102 (67:90.5%, 0.91)

EIC4101 <= EIC3105 & EIC3103 & EIC3100 & EIC3201 (67:90.5%, (.91}

EIC4101 <= EIC3105 & EIC3102 (67:80.5%, 0.91)

EIC4101 <= EIC3103 & EIC3204 (67:90.5%, 0.91)

BIC4101 <= EIC3103 & EIC3204 & EIC3102 (67:90.5%, 0.91)

EIC4101 <= EIC3103 & BIC3204 & EBIC3100 (67:50.5%, 0.91) .

EIC4101 <= EIC3103 & EIC3204 & EIC3100 & EIC3102 [67:90.5%, 0.91)

EIC4101 <= EIC3103 & EIC3202 & EIC3200 (67:%0.5%, 0.81)

ETC4101 <= ETC3103 & EIC3202 & EIC3100 (67:%0.5%, 0.9%1)

ETC4101 <= RIC3103 & EIC3200 & EIC3201 ({67:%0.5%, 0.81)

EIC4101 <= EIC3103 & EIC3200 & EIC3102 (67:90.5%, 0.21)

EIC4101 <= EIC3103 & ETC3200 & EIC3100 & EIC3201 (67:90.5%, 0.91)

EIC4101 <= EIC3103 & EIC3100 & EIC3102 {67:90.5%, 0.91)

EIC4101 <= EIC3100 & EIC3102 (67:90.5%, 0.91)

EIC4101 <= EIC3205 & EIC3200 & EIC3100 (69:93.2%, 0.884)

EIC4101 <= EIC320% & EIC3103 {6%:93.2%, 0.884)

EIC410)1 <= EIC3205 & EIC3103 & EIC3200 (69:93.2%, 0.884)

EIC4101 <= EBIC3205 & EIC3100 {69:93.2%, 0.884)

EIC4101 <= EIC3201 (6%8:93.2%, 0.884)

EIC4101 <= EIC3200 & RIC3100 (69:93.2%, 0.884)

EIC4101 <= EIC3105 & EIC3205 & EIC3200 & EIC3100 (£9:93.2%, 0.884)
EIC4101 <= EIC3105 & EIC3205 & EIC3103 (69:93.2%, 0.884)

EIC4101 <= EIC3105 & EIC3205 & EIC3103 & EIC3200 (69:93.2%, 0.884)
EIC4101 <= EIC3105 & BIC3205 & EIC3100 (69:93.2%, 0.684)

EIC4101 <= EIC3105 & EIC3204 (65:93.2Z%, 0.884)

BIC4101 <= EIC3105 & EIC3200 & EIC3100 (69:93.2%, 0.884)

EIC4101 <= EIC3105 & EIC3103 (69:93.2%, 0.884)

EIC4101 <= EIC310D5 & EIC3103 & EIC3200 (69:83.2%, 0.884)

EIC4101 <= EIC3105 & EIC3100 (69:93.2%, 0.884)

EIC4101 <= EIC3103 & EIC3202 (69:93.2%, 0.884)

EIC4101 <= EIC3103 & EIC3200 (69:93.2%, 0.884)

EIC4101 <= EIC3103 & EIC3102 (692:33.2%, 0.884)

EIC4101 <= EIC3103 & EIC3100 (62:93.2%, 0.884}

EIC4101 <= BIC3102 {69:93.2%, 0.884)

BEIC4101 <= EIC3100 & EIC3201 {69:93.2%, 0.884)

EIC4101 <= EIC3103 & EIC3100 & EIC3201 (68:01.9%, 0.897)

EIC4101 <= EIC3103 & BIC3200 & EIC3100 (68:91.9%, 0.897)

EIC4101 <= EIC3103 & EIC3201 (68:91.9%, 0.897)

EIC4101 <= EIC3103 & EIC3202 & EIC3102 (68:91.9%, 0.897)

EIC41i01 <= EIC3105 & EIC3100 & BIC3201 (68:91.9%, 0.89%7)

ETC4101 <= EIC3105 & EIC3103 & BIC3100 (68:91.9%, 0.887)

EIC4101 <= EIC3105 & EIC3103 & EIC3200 & FIC3100 (68:91.9%, 0.8%7)
EIC4101 <= EIC3105 & BEIC3200 & EIC3100 & EIC3201 (68:91.9%, 0.837)
EIC4101 <= EIC3105 & EIC3200 & EIC3201 (68:91.9%, 0.887)

EIC4101 <= EIC3105 & EIC3201 (68:91.9%%, 0.897)

EIC4101 <= EIC3105 & EIC3202 & EIC3200 (68:81.9%, 0.897)}

EIC4101 <= EIC3105 & EIC3202 (68:91.9%, 0.897)

ETC4101 <= ETIC3105 & EIC3205 & EIC3100 & EIC3201 (68:91.9%, 0.897}
EIC4101 <= EIC3105 & EIC3205 & EIC3103 & EIC3100 {68:91.9%, 0.897)
EIC4101 <= EIC3105 & EIC3205 & EIC3200 & EIC3201 (68:81.9%, 0.897)
EIC4101 <= EIC3105% & EIC3205 & EIC3201 (&8:91.9%, 0.897)

EIC4101 <= EIC3105 & BIC3205 & EIC3202 & EIC3200 (68:91.9%, 0.837)
EIC4101 <= EIC3105 & EBIC3205 & EIC3202 (68:91.9%, 0.897)

EIC4101 <= EIC3105 & EIC3205 & EIC3204 (68:91.9%, 0.897)

EIC4101 <= EIC3200C & EIC3100 & EIC3201 (68:91.9%, 0.897)

EIC4101 <= EIC3200 & EIC3201 (68:81.9%, 0.897)

EIC4101 <= EIC3202 & EIC3100 (68:91.9%, 0.897)

EIC4101 <= EIC3202 & EIC3102 (68:91.9%, 0.897)

EIC4101 <= EIC3202Z & EIC3200 (68:91.,9%%, 0.897)

EIC4101 <= EIC3204 & EIC3100 (68:91.9%, 0.897)

EIC4101 <= EIC3205 & EIC3100 & EIC3201 (68:91.9%, 0.897}

ETC4101 <= BIC3205 & EIC3103 & EIC3i00 (68:91.9%, 0.897)

EIC4101 <= EIC3205 & EIC3103 & EIC3200 & EIC3100 {68:91.9%, 0.897)
EIC4101 <= EIC3205 & EIC3200 & EIC3100 & EIC3201 (68:91.9%, 0.887)
EIC4101 <= EIC3205 & EIC320C & EIC3201 (68:91.9%, 0.897)

EIC4101 <= EIC3205 & EIC3201 (68:81.9%, 0.837)

EIC4101 <= EIC3205 & EBIC3202 & EIC3200 (68:91.9%, 0.897)

EIC4101 <= EIC3205 & EIC3202 (68:91.9%, 0.897)

EIC4101 <= EIC3205 & EIC3204 (68:91.9%, 0.897)

Figura IT. 77 - Regras de associagio: disciplina EIC4101 (anual) apds o filtro (cont.)
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Melhor suporte: 72:97.3% (conf=930.3%)

Melhor confianca: 100.0% (sup=64:86.5%)

EIC4102 <= EIC3105 & EIC3202 & BIC3201 & EIC3102 (64:86.5%, 1.0)
EIC4102 <= EIC3202 & EIC3200 & EIC3201 & EIC3102 (64:86.5%, 1.0)
EIC4102 <= EIC3205 & EIC3202 & EIC3201 & EIC3102 (64:86.5%, 1.0)
EIC4102 <= EIC3105 (72:97.3%, 0.903)

EIC4102 <= EIC3205 & EIC3202 & EIC3200 & EIC3102 (66:892.2%, 0.985)
EIC4102 <= EIC3205 & EIC3202 & EIC3102 (66:89.2%, 0.985)

ETC4102 <= BIC3205 & RIC3103 & EIC3202 & EIC3102 (66:85.2%, 0.985)
EIC4102 <= EIC3202 & EIC3200 & EIC3102 (66:89.2%, 0.985)

EIC4102 <= EIC3105 & EIC3205 & EIC3202 & EIC3102 (66:8%.2%, 0.9853)
EIC4102 <= EIC3105 & EIC3202 & RIC3200 & EIC3102 (66:8%.2%, 0.985)
EIC4102 <= EIC3105 & EIC3202 & EIC3102 (66:89.2%, 0.985)

EIC4102 <= EIC3105 & RIC3103 & EIC3202 & EIC3102 ({66:89.2%, 0.985)
EIC4102 <= EIC3103 & EIC3202 & EIC3200 & EIC3102 (66:8%.2%, 0.985)
EIC4102 <= EIC3205 (71:95.9%, 0.915})

EIC4102 <= EIC3105 & BIC3205 (71:95.9%, 0.815)

BEIC4102 <= EIC3103 {71:95.9%, 0.915)

EIC4102 <= EIC3103 & EIC3200 & EIC3102 (67:90.5%, 0.97}

EIC4102 <= EIC3103 & EIC3202 & EIC3200 (67:90.5%, 0.97)

EIC4102 <= EIC3105 & EIC3102 (67:90.5%, 0.97)

EIC4102 <= EIC3105 & EIC3103 & EIC3102 (67:90.5%, 0.87)°

EIC4102 <= EIC3105 & EIC3103 & EIC3200 & EIC3102 (67:90.5%, 0.937)
EIC4102 <= EIC3105 & EIC3103 & EIC3202 & EIC3200 (67:90.5%, 0.97)
EIC4102 <= EIC3105 & EIC3103 & EIC3202 {67:90.5%, 0.97)

EIC4102 <= EIC3105 & EIC3200 & EIC3102 (67:90.5%, 0.97)

EIC4102 <= EIC3105 & EIC3205 & EIC3102 (67:90.5%, 0.97)

EIC4102 <= EIC3105 & EIC3205 & EIC3103 & EIC3102 (67:90.5%, 0.37)
EIC4102 <= EIC3105.& BIC3205 & BIC3103 & EIC3202 (67:90.5%, 0.97)
EIC4102 <= ETC3105 & EIC3205 & EIC3200 & EIC3102 (67:%0.5%, 0.97)
EIC4102 <= ETC3200 & EIC3102 (67:90.5%, 0.97)

EIC4102 <= EIC3205 & EIC3102 (67:90.5%, 0.97)

£EIC4102 <= EIC3205 & BIC3103 & EIC3102 (67:80.5%, 0.97)

EIC4102 <= RBIC3205 & EIC31i03 & EBIC3200 & EIC3102 {67:20,5%, 0.97)
BEIC4102 <= EIC3205 & EIC3103 & EIC3202 & EIC3200 (67:20.5%, 0.97)
EIC4102 <= BIC3205 & EIC3103 & EIC3202 (67:80.5%, 0.97)

EIC4102 <= EIC3205 & EIC3200 & EIC3102 (67:90.5%, 0.97)

BIC4102 <= EIC3105 & EIC3200 (70:94.6%, 0.929})

EIC4102 <= EIC3105 & EIC3205 & EIC3200 {(70:94.6%, 0.929)

EIC41062 <= EIC3200 (70:94.6%, 0.929)

EIC4102 <= EIC3202 (70:94.6%, 0.929)

RIC4102 <= EIC3205 & EIC3200 (70:94.6%, 0.9%29)

EIC4102 <= EIC3205 & EIC3202 (68:91.9%, 0.956)

ETC4102 <= ETC3205 & EIC3202 & EIC3200 (68:91.9%, 0.956)

EIC4102 <= EIC3202 & EIC3200 {68:91.9%, 0.856)

EIC4102 <= EIC3202 & EIC3102 {68:91.9%, 0.956)

EIC4102 <= RIC3105 & EIC3205 & EIC3202 (68:91.9%, 0.956)

EIC4102 <= EIC3105 & EIC3205 & EIC3202 & EIC3200 (68:91.9%, 0.856)
EIC4102 <= EIC3105 & EIC3202 (68:91.9%, 0.956)

EIC4102 <= RIC3105 & EIC3202 & EIC3200 (68:91.9%, 0.9586)

EIC4102 <= EIC3103 & EIC3202 & EIC3102 (68:91.9%, 0.956)

EIC4102 <= EIC3205 & EIC3103 (69:93.2%, 0.942)

EIC4102 <= EIC3205 & EIC3103 & EIC2200 (6%:93.2%, 0.9342)

EIC4102 <= EIC3105 & EIC3205 & BIC3103 (69:93.2%, 0.942)

EIC4102 <= EIC3105 & RIC3205 & BIC3103 & EIC3Z00 ([69:93.2%, 0.942)
ETC4102 <= EIC3105 & EIC3103 {69:93.2%, 0.942)

EIC4102 <= EIC3105 & EIC3103 & EIC3200 (69:93.2%, 0.942)

EIC4102 <= EIC3103 & EIC3202 (69:93.2%, 0.942)

EIC4102 <= EIC3103 & EIC3200 (69:93.2%, 0.942)

EIC4102 <= BIC3103 & BIC3102 (69:93.2%, 0.942)

EIC4102 <= EIC3102 (69:93.2%, 0.9242)

Figura IIL.78 - Regras de associagdo: disciplina EIC4102 (anunal) apds o filtro
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Melhor suporte:

72:97.3% (conf=86.1%)

Melhor cconfianca: 93.8% (sup=65:87.8%)

EIC4103 <= EIC31i03 & EIC3200 & EIC3201 & EIC3102 {65:87.8%, 0.938)
EIC4103 <= EIC3103 & EIC3204 & EIC3200 & EIC3201 {65:87.8%, 0.938)
ETC4103 <= EIC3105 & EIC3100 & EIC3201 & EIC3102 {55:87.8%, (.938)
EIC4103 <= EIC3105 & ETC3103 & EIC3201 & EIC3102 {65:87.8%, 0.938)
EIC4103 <= EIC3105 & EIC3103 & KIC3204 & EIC3201 {65:87.8%, 0.938)
EIC4103 <= EIC3105 & EIC3200 & EIC3201L & EIC3102 (65:87.8%, 0.938)
EIC4103 <= EIC3105 & EIC3201 & EIC3102 (65:87.8%, 0.938}

EIC4103 <= EIC3105 & EIC3204 & EIC3201 & EIC3102 {65:87.8%, 0.938)
EIC4103 <= EIC3105 & EIC3205 & EIC3201 & EIC3102 {65:87.8%, 0.938)
EIC4103 <= EIC3200 & EIC3100 & EIC3201 & EIC3102 (65:87.8%, 0.938)
BIC4103 <= EIC3200 & EIC3201 & EIC3102 (65:87.8%, 0.938)

EIC4103 <= EIC3204 & EIC3200C & EIC3201 & EIC3102 (65:87.8%, 0.938)
EIC4103 <= FIC3205 & EIC3100 & EIC3201 & EIC3102 (65:87.8%, 0.938)
EIC4103 <= RIC3205 & RIC31G3 & EIC320% & EIC3102 (65:87.8%, 0.938)
EIC4103 <= RIC3205 & EIC3103 & EIC3204 & EIC3201 (65:87.8%, 0.938)
EIC4103 <= EIC3205 & EIC3200 & EIC3201 & EIC3102 (65:87.8%, 0.9%38)
EIC4103 <= EIC3205 & EIC3201 & EIC3102 (65:87.8%, 0.938)

EIC4103 <= EIC3205 & EIC3204 & RIC3201 & EIC3102 (65:87.8%, 0.938)
EIC4103 <= EIC3105 (72:97.3%, 0.861)

BIC4103 <= EIC3205 & EIC3200 & EIC3102 (67:90.5%, 0.925)

EIC4103 <= EIC3205 & EIC3103 & EIC3200 & EIC3102 (67:90.5%, 0.925)
EIC4103 <= EIC3205 & EIC3103 & EIC3102 (67:90.5%, 0.925)

EIC4103 <= EIC3205 & EIC3102Z (67:90.5%, 0.325)

EIC4103 <= EIC3Z00 & EIC310Z (67:9C.5%, 0.925)

EIC4103 <= EIC3105 & EIC3205 & EIC3200 & EIC310Z (67:%0.5%, 0.925)
EIC4103 <= EIC3105 & RIC3205 & EIC3103 & EIC3102 (67:20.5%, 0.925)
EIC4103 <= EIC3105 & EIC3205 & EIC3102 ([67:%0.5%, 0.925)

ETC4103 <= EIC3105 & EIC3200 & KIC3i02 (87:90.5%, 0.925)

EIC4103 <= EIC3105 & EIC3103 & EIC3200 & EIC3102 (67:90.5%, 0.925)
EIC4103 <= EIC3105 & EIC3103 & BIC3102 (67:90.5%, ©.925)

EIC4103 <= EIC3105 & EIC3102 {67:90.5%, 0.925)

EIC4103 <= EIC3103 & EIC3200 & EIC3102 {67:90.5%, 0.925}

EIC4103 <= EIC3205 (71:95.9%, 0.873)

EIC4103 <= EIC3105 & EIC3205 (71:95.9%, 0.873)

EIC4103 <= EIC3103 (71:95.9%, 0.873}

ETC4103 <= BEIC3102 (69:93.2%, 0.899)}

EIC4103 <= EIC3103 & EIC3102 (69:93.2%, 0.899)

EIC4103 <= EIC3103 & EIC3200 (62:93.2%, 0.899)

EIC4103 <= EIC3105 & EIC3103 & EIC3200 (69:932.2%, 0.899)

EIC4103 <= EIC3105 & EIC3103 ({69:%3.2%, 0.899)

EIC4103 <= EIC3105 & EIC3205 & EIC3103 & EIC3200 (69:93.2%, 0.889)
EIC4103 <= EIC3105 & EIC3205 & EIC3103 (69:93.2%, 0.899)

EIC4203 <= EIC3205 & EIC3103 & EIC3200 (69:93.2%, 0.899)

2IC4103 <= EIC3205 & EIC3103 (69:93.2%, 0.899)

EIC4103 <= EIC3105 & EIC3200 (70:94.6%, 0.886)

ETC4103 <= EIC3105 & EIC3205 & EIC3200 (70:%4.6%, 0.886)

EIC4103 <= EIC3200 (70:%84.6%, (.886)

EIC4103 <= EIC3205 & BEIC3200 (70:94.6%, 0.886)

Figura HI.79 - Regras de associagdo: disciplina EFC4103 (enual) apos o filtro
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Figura H1.80 - Regras de associacio: disciplina EIC4104 (anual) apds o filtro
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EIC3100 & EIC3104 (66:89.2%, 0.833)
EIC3161 {66:89.2%, 0.833)
EIC3153 & EIC3101 (66:89.2%, 0.833)
EIC3104 {66:89.2%, 0.833)
EIC320C & EIC3101 (66:85.2%, 0.833)
EIC3200 EIC3104 (66:89.2%, 0.833)

EIC3205
EIC3205
EIC3205
EIC3205
EIC3205
EIC3205

EIC4104 <= EIC3105 &

&

&

&

&

& &
EIC3205 & EIC3201 & BIC3101 (66:8%.2%, 0.833)

& &

&

&

&

&

&

EIC4104 <= EIC3105
EIC4104 <= EIC3105
FIC4104 <= EIC3105
EIC4104 <= EIC3105
EIC4104 <= EIC3105
EIC4104 <= EIC3105
EIC4104 <= EIC3105
EIC4104 <= EIC3105
EIC4104 <= EIC3200
EIC4104 <= EIC3200
EIC4104 <= EIC3200
EIC4104 <= EIC3200
EIC4104 <= EIC3200
EIC4104 <= EIC3200
EIC4104 <= EIC3200
EIC4104 <= EIC3200
EIC4104 <= EIC3201
EIC4104 <= EIC3201
EIC4104 <= EIC3204
EIC4104 <= RIC3204
EIC4104 <= EIC3205
EIC4104 <= EIC3205
BIC4104 <= EIC3205
EIC4104 <= EIC32Z05
BIC4104 <= EIC3205 EIC3101 {66:89.2%, 0.833)

EIC4104 <= EIC3Z05 EIC3103 & EIC3100 & EIC3101 {66:8%.2%, 0.833)

&
&
&
&
&
&
&
& EIC3205 & EIC3201 & EIC3104 {66:8%.2%, 0.833)
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
EIC4104 <= EIC3205 & EIC3103 & EIC3101 (66:89.2%, 0.833)
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&

EIC3205 EIC3204 & EIC3201 (66:8%.2%, 0.833)

EIC3100 EIC3101 (66:89.2%, 0.833)

EIC3100 EIC3104 (66:89.2%, 0.833)

EIC3100 EIC3201 & EIC3101 {66:8%.2%, 0.833)

EIC3100 EIC3201 & EIC3104 (66:89.2%, 0.833)

EIC32101 (66:89.2%, 0.833)

EIC3104 (66:89.2%, 0.833)

EIC3201 & EIC3101 (66:8%.2%, 0.833)

EIC3201 & REIC3104 (66:8%.2%, 0.833)

EIC3101 (66:89.2%, 0.833)

RIC3104 (66:89.2%, 0.833)

EIC3200 & EIC3100 & EIC3201 {66:82.2%, 0.833)

EIC3200 & EIC3201 (66:8%.2%, 0.833)

EIC31C0 & EIC310%1 (66:89.2%, 0.833)

EIC3100 & EIC3104 {66:89.2%, 0.833)

EIC3100 & ETC3201 & EIC3101 (66:89.2%, 0.833)
&

EIC3100 EIC3201 & RIC3104 {66:89.2%, 0.833)

EIC4104 <= EIC3205 EIC3103 & EIC3200 & EIC3101 (66:89.2%, 0.833)
EIC4104 <= EIC3205 EIC3103 & BEIC3201 & EIC3101 (66:89.2%, 0.833)
EIC4104 <= EIC3205 EIC3104 (66:89.2%, 0.833)

EIC4104 <= EIC3205 EIC3200 & EIC3100 & RIC310L (66:89.2%, 0.833)
EIC4104 <= EIC32050 EIC3100 & EIC3104 (66:89.2%, 0.833)
EIC4104 <= EIC3205
EIC4104 <= EIC3205
EIC4104 <= EIC3205
EIC4104 <= EIC3205
EIC4104 <= EIC3205
EIC4104 <= EIC3205
EIC4104 <= EIC3205
EIC4104 <= EIC3205
EIC4104 <= EIC320b
EIC4104 <= EIC3105
EIC4104 <= EIC3105
EIC4104 <= ETC3105
EIC4104 <= EIC3105
EIC4104 <= EIC3105
EIC4104 <= BIC3105
EIC4104 <= EIC3105
EIC4104 <= EIC3200
ETIC4104 <= EIC3200
EIC4104 <= EIC3205
EIC4104 <= EIC3200
EIC4104 <= EIC3205
EIC4104 <= EIC3205

Figura I11.81 - Regras de associagdo: disciplina EIC4104 {anual) apds o filtro

EIC3200 &
EIC3200 & EIC3101 (66:89.2%, 0.833)
EIC3200 & EIC3104 (66:89.2%, 0.833)
EIC3200 & EIC3201 & BIC3101 (66:89.2%, 0.833)
EIC3200 & EIC3201 & EIC3104 (66:89.2%, 0.833)
ETC3201 & EIC3101 (66:89.2%, 0.833)
ETC3201 & EIC3104 (66:89.2%, 0.833)
& EIC3100 & EIC3201 (66:89.2%, 0.833)
& BIC3200 & EIC3201 (66:89.2%, 0.833)
& EIC3201 (66:89.2%, 0.833)
& BIC3201 (68:91.9%, 0.824)
EIC3200 & EIC310Q & EIC3201 (68:21.8%, 0.8Z4)
EIC3200 & EIC3201 (68:91.9%, 0.824)
EIC3201 (68:91.9%, 0.824)
EIC3205 & BIC3100 & EIC3201 (68:91.9%, 0.824)
EIC3205 & EIC3200 & EIC3201 (68:91.9%, 0.824)
ETC3205 & EIC3201 (68:91.9%, 0.824)
EIC3100 & EIC3201 (68:91.9%, 0.824}
ETC3201 (68:91.9%, 0.824)
EIC3100 & BIC3201 {68:91.9%, 0.824;
EIC3200 & EIC3100 & EIC3201 (68:31.9%, 0.824)
RIC3200 & EIC3201 (68:91.9%, 0.824)

EIC32CG1 (68:91.9%, 0.824})

EIC3204
EIC3204
EIC3204
EIC3100

Melhor suporte: 72:97.3% (conf=95.8%)
Melhor confianca: 98.5% (sup=68:3%1.9%)

EIC3100 & EIC3201 (68:91.9%, 0.985)

EIC3200 & EIC3100 & EIC3201 (68:91.9%, 0.985)
EIC3200 & EIC3201 ({&8:91.9%, 0.985)

EIC3201 (68:91.9%, 0.985)

EIC4105 <= EIC3105 FIC3205 & EIC3i00 & EIC3201 (68:81.9%, 0(.985)
EIC4105 <= EIC3105 RIC3205 & EIC3200 & EIC3201 (68:91.9%, 0.985)

EIC4105 <= EIC3105 &
&
&
&
&
&

EIC4105 <= EIC3105 & EIC3205 & EIC3201 (68:91.9%, 0.985)
&
&
&
&
&
&
{

EIC4105 <= RIC3105
EIC4105 <= EIC3105
EIC4105 <= EIC3105

EIC4105 <= EIC3200 EIC3100 & EIC3201 (68:91.9%, 0.985)
EIC4105 <= EIC3200 EIC3201 ({68:21.9%, 0.985)

BEIC4105 <= EIC3205 EIC3100 & BIC3201 (68:91.39%, 0.985)
EIC4105 <= EIC3205 EIC3200 & EIC3100 & EBIC3201 (68:91.9%, (.985)
EIC4105 <= EIC3205 EIC3200 & EIC3201 (6B8:91.9%, 0.9853)
EIC4105 <= EIC3205 EIC3201 (68:51.9%, 0.9885)

EIC4105 <= EIC3105 (72:97.3%, 0.958)

EIC4105 <= EIC3205 & EIC3200 (70:94.6%, 0.971)

EIC4105 <= EIC3200 (70:94.6%, 0.971)

EIC4105 <= EIC3105 & EIC3205 & EIC3200 (70:9%4.6%, 0.871)
EIC4105 <= EIC3105 & EIC3200 (70:924.6%, 0.971)

Figura H1.82 - Regras de associagio: discipling EIC4105 (anual) apds o filtro
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Melhor suporte:

Melhor confianca:

EIC4200
EIC4200
EIC4200
EIC4200
EIC4200
EIC4200
EIC4200
ELIC4200
EIC4200
EIC4Z200
EIC4200
EIC4200
EIC4200
EIC4200
EIC4200
EIC4200
EIC4200
EIC4200
EXC4200
EIC4200
EIC4200
ETC4200
EIC4200
EIC4200
EIC4200
EIC4200
EIC4200
EIC4200
EIC4200
EIC4200
EIC4200
EIC4200
EIC4200
EIC4200
EIC4200
EICA200
EIC4200
EIC4200
EIC4200
EIC4200
EIC4200
ETC4200
EIC4200
EIC4200
EIC4200
EIC4200
EIC4200
EIC4200
BIC4200
EIC4200
EIC4200
EIC4200
EIC4200
EIC4200
EIC4200
EIC4200
EIC4200
EIC4200
EIC4200
EIC4200
mICc4200
EIC4200
EIC4200
EIC4200
EIC4200
EIC4200
ETIC4200
EIC4200
EIC4200
EIC4200
EIC4200
EIC4200
EIC4200
EIC4200
EIC4200
EIC4200
EIC4200
EIC4200
ELC4200
EIC4200

<=
<=
<=
<=
<=
<=
<=
<=
<=
<=
<=
<=
<=
<=
<=
<=
<=
<=
s
<=
<=
<=
P
<=
<=
<=
<=
Lam
L=
<=
<=
<=
<=
<=
&=
<=
<=
<=
<=
<=
<=
L=
<=
&=
<=
<
<=
<=
<=

<=
<
<=
<=
<=
L=
<=
L=
<=
<=
<=
<=
<=
<=
L=
<=
&L=
e
<=
<=
o=
L=
<=
L=
L=
<=
<=
<=
<=
<=

70:94. 6%
86.
EIC3L05 & EIC3202
EIC3105 & EIC3204
EIC3105 & EIC3204
EIC3105 & EIC3204
EIC3105 & EIC3205
EIC3202 & EIC3204
ETC3202 & EIC3204
EIC3202 & EIC3204
EIC3204 & EIC3100
EIC3204 & EIC3200
EIC3204 & BIC3200
EIC3204 & EIC3203
EIC3205 & EIC3202
EIC3205 & EIC3204
EIC3205 & EIC3204
EIC3205 & EIC3204
EIC3100 (70:94.6%,
EIC3105 & EIC3200
BIC3105 & EIC3205
EIC3200 (70:94.5%,
EIC3202 (70:94.6%,
EIC3204 (70:94.6%,
EIC3205 & EIC3200
EIC3205 & EIC3203
EIC3205 & EIC3202
EIC3205 & EIC3202
EIC3205 & EIC3202
EIC3205 & EIC3202
EIC3205 & EIC3202
EIC3205 & EIC3202
EIC3205 & EIC3200
EIC3205 & EIC3200
EIC3205 & EIC3100
EIC3203 (66:89.2%,
BEIC3202 & RIC3204
RIC3202 & EIC3204
EIC3207 & EIC3203
EIC3202 & EIC3200
EIC3202 & EIC3200
EIC3202 & EIC3100
EIC3200 & EIC3203
EIC3200 & EIC3L00
EIC3105 & EIC3205
EIC3105 & EIC3205
EIC3105 & EIC3205
EIC3105 & EIC3205
EIC3105 & EIC3205
EIC3105 & EIC3203
ETC3105 & EIC3202
EIC3105 & EIC3202
EIC3105 & EIC3202
EIC3105 & EIC3202
EIC3105 & EIC3202
EIC3105 & EIC3202
EIC3105 & EIC3200
EIC3105 & EIC3200
EIC3L05 & EIC3L00
EIC3100 & EIC3203
EIC3205 & EIC3200
EIC3205 § EIC3100
EIC3200 & EIC3100
EIC3105 & ETIC3205
EIC3105 & EIC3205
EIC3105 & EIC3204
EIC3105 & EIC3200
EIC3105 & EIC3100
ETC3105 & EIC3202
EIC3105 & EIC3202
EIC3105 & EIC3204
ETC3105 & EIC3204
EIC3105 & EIC3204
EIC3105 & EIC3205
EIC3105 & EIC3205
EIC3105 & EIC3205
EIC3202 & EIC3200
EIC3202 & EIC3204
EIC3202 & EIC3204
EIC3204 & EIC3200
EIC3204 & EIC3ZO0
EIC3205 & EIC3202

{conf=80.0%}

2% {(sup=65:87.8%)

& FIC3204 & EIC3203
& RIC3100 & EIC3203
& EIC3200 & EIC3203
& BIC3203 (65:87.8%,
& EIC3204 & EIC3203
& EIC3100 & EBIC3203
& EIC3200 & EIC3203
& EIC3203 (65:87.8%,
& EIC3203 (65:87.8%,
& EIC3100 & EIC3203
& EIC3203 (65:87.8%,
{65:87.8%, 0.862)
& EBEIC3204 & EIC3203
& EIC3100 & EIC3203
& EIC3200 & EIC3203
& EIC3203 (65:87.8%,
0.8)
[{70:94.6%, 0.8)
& BIC3200 (70:94.06%,
0.8}
g.8)
0.8)
{70:94,6%, 0.8)
(66:8%.2%, 0.848)}
& REIC3204 [66:89.2%,
& FEIC3204 & EIC3200
& EIC3204 & EIC3100
& EIC3203 (€6:89.2%,
& EIC3200 & EIC3203
& EIC3100 & EBIC3203
& EIC3203 (66:8%.2%,
& EIC3100 & EIC3203
& ETC3203 (66:89.2%,
0.848)
& EIC3200 (66:89.2%,
& EIC3200 & EIC3100
(66:89,2%, 0.848)
& REIC3203 (66:88.2%,
& EIC3100 & EIC3203
& BEIC3203 (66:89.2%,
(66:89.2%, 0.848)
& ETC3203 (66:89.2%,
& EIC3203 (66:89.2%,
& EIC3202 & BIC3204
& BIC3202 & REIC3203
& ETC3200 & EIC3203
& EIC3100 & EIC3203
(66:892.2%, 0.848)
& BIC3204 (66:89.2%,
& EIC3204 & EIC3200
& BIC3204 & BIC3100
& EIC3203 (66:89.2%,
& ETIC3200 & EIC3203
& EIC3100 & EIC3203
& EIC3203 (66:85%.2%,
& EIC3100 & EIC3203
& EIC3203 (66:89.2%,
(66:89.2%, 0.848)
& EIC3100 (6%:93.2%,
169:93.2%, 0.812)
{69:93.2%, 0.812)
& ETC3200 & RIC3L100
& EIC3100 (69:93.2%,
{69:93.2%, 0.812)
& EIC3100 (69:93.2%,
(69:93.2%, 0.812)
& EIC3100 (67:90.5%,
& EIC3200 & EIC3100
& EIC3100 {67:90.5%,
& EIC3200 & EIC3100
& EIC3200 (67:90.5%,
& BIC3202 & BIC3100
& EIC3204 & EIC3100
& EIC3204 & EIC3200
& ETC3100 (67:90.5%,
& ETIC3100 (67:90.5%,
(67:90.5%, 0.836)
& EIC3100 [&7:90.5%,
(67:90.5%, 0.836)
& EIC3100 {67:30.5%,

[65:87.8%,
(65:87.8%,
[65:87.8%,
£.862)
{65:87.8%,
165:87.8%,
[65:87.8%,
0.862)
0.862)
{65:87.8%,
0.862)

{65:87.8%,

{65:87.8%,

{65:87.8%,
0.862)

0.8)

0.848)
(66:89.2%,
(66:89.2%,
0.848)
(66:89.2%,
(66:89.2%,
0.848)
(66:89.2%,
0.848)

0.848)
(66:89.28%,

0.848)
(66:89.2%,
0.848)

0.848)

0.848)
(66:89.2%,
(66:89,2%,
(66:59.2%,
(66:89.2%,

0.848)
(66:89.2%,
{66:89.2%,
0.848)
(66:89.2%,
(66:89.2%,
0.848)
(66:89.2%,
0.848)

0.812)

(69:93.2%,
0.812)

0.812)

0.836}
(67:90.5%,
0.8386)
(67:90.5%,
0.836)
(67:90.5%,
[67:90.5%,
167:90.5%,
0.836)
0.836)

0.836)

0.836)

0.862}
0.862)
0.862)
0.862)

0.862)
0.862)

G.862)

0.862)
0.862)
0.862)

0.848)
0.848)

0.848)
0.848)

0.848}

0.848)

0.848)

G.g48}
0.848}
0.848)
0.848)

0.848)
0.848)

0.848)
0.848)

0.848)

0.812)

0.836)
0.838)
0.836)

0.836)
0.836)

Figura II1.83 - Regras de associagdo: disciplina EIC4200 {anual) apos o filtro
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BIC3200 & EIC3100 {67:90.5%, 0.836)
EIC3100 (67:90.5%, 0.836)

EIC3202
EIC3204

BIC4200 <= EIC3205 &
&

EIC3204 & EIC3200 & EIC3100 {67:90.5%, 0.836)
&
&

EIC4200 <= EIC3205
EIC4200 <= EIC3205
EIC4200 <= EIC3205
EIC4200 <= EIC3105
EIC4200 <= EIC3105 EIC3202 (68:%1.3%, 0.824)

EIC4200 <= EIC3105 ETC3205 & EIC3202 & EIC3200 {68:91.9%, 0.824)

&
&
&
& BEIC3204 EIC3200 (67:90.5%, 0.836)
&
&
&
EIC4200 <= EIC3105 & EIC3205 & EIC3202 (68:91.9%, 0.824)
&
&
&
&
&
&
&

EIC3202 EIC3200 (68:91.9%, (.824)

EIC4200 <= EIC3105 EIC3205 & EIC3204 (68:91.9%, 0.824)
EIC4200 <= BIC3202 EIC3100 {68:91.9%, 0.824)
ETIC4200 <= BIC3202 EIC3200 (68:91.9%, 0.824)
EIC4200 <= EIC3204 EIC3100 {68:91.9%, 0.824)
EIC4200 <= EIC3205 EIC3202 & EIC3200 (686:91.9%, 0.824)
EIC4200 <= EIC3Z05 EIC3202 (68:91.9%, 0.824)
EIC4200 <= RIC3205 EIC3204 (68:91.9%, 0.824)

Figura H1.84 - Regras de associagdo: disciplina EIC4200 (anual) apds o filtro (cont.)

Melhor suporte: 72:97.3% (conf=93.1%)
Melhor confianca: 97.1% {sup=68:821.9%)

EIC4201 <= EIC3105 & EIC3202 & EIC3200 (68:91.9%, 0.971)
EIC4201 <= RIC3105 & EIC3202 (68:91.9%, 0.971)

EIC4201 <= EIC3105 & EIC3205 & EIC3202 & EIC3200 (68:91.9%, 0.971)
EIC4201 <= EIC3105 & EIC3205 & EIC3202 {68:91.9%, 0.971)
EIC4201 <= EIC3202 & EIC3200 (68:91.9%, 0.971)

EIC4201 <= EIC3205 & EIC3202 & EIC3200 {68:91.9%, 0.971)
EIC4201 <= ETC3205 & EIC3202 (68:91.9%, 0.971)

EIC4201 <= EIC3105 (72:97.3%, 0.931)

EIC4201 <= EIC3205 & EIC3200 (70:34.6%, 0.957}

EIC4201 <= EIC3200 (70:94.86%, 0.957)

EIC4201 <= EIC3105 & EIC3205 & EIC3200 (70:94.6%, 0.957)
EIC4201 <= EIC3105 & BIC3200 (70:94.6%, 0.957)

EIC4291 <= EIC3205 (71:95.9%, 0.944)

EIC4201 <= EIC3105 & EIC3205 (71:95.9%, 0.944)

Figura I11.85 - Regras de associagiio: disciplina EIC4201 {anual} apés o filtro
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Melhor suporte: 72:97.3% {conf=90.3%])
Melhor confianca: 98.4% (sup=63:85.1%)

EIC3101 & EIC3104 & EIC3203 (63:85.1%, 0.984)
EIC3101 & EIC3203 (63:85.1%, (.984)
EIC4202 <= EIC3100 EIC3201 & EIC3101 & EIC3203 (63:85.1%, 0.9%84)
BEIC4202 <= ETIC3101 ELC3104 & ETC3203 (63:85.1%, (0.984)

EIC4202 <= EIC3100 &
&
&
&
EIC4202 <= EIC3101 & EIC3203 (63:85.1%, 0.984)
&
&
&
&

EIC4202 <= EIC3100

EIC4202 <= EIC3103 EIC3100 & EIC3101 & EIC3203 ([63:853.1%, 0.9%84)
EIC4202 <= EIC3103 EIC3101 & BIC3104 & BIC3203 {63:85.1%, 0.884}
EIC4202 <= EIC3103 EIC3101 & EIC3203 (63:85.1%, 0.984)

EIC4202 <= EIC3103 EIC3200 & EIC3101 & RIC3203 (63:85.1%, 0.984)
EIC4202 <= EIC3103 EIC3203 {63:85.1%, 0.0984}
ETC4202 <= ETIC3103 EIC3104 (63:85.1%, 0.884)
BEIC4202 <= EIC3103 EIC3203 (63:85.1%, 0.9%84)
EXIC4202 <= EIC3105 EIC3203 {63:85.1%, 0.984)}
EIC4202 <= EIC3105 EIC3101 & EIC3104 BEIC3203 {63:85.1%, 0.984)
BETIC4202 <= EIC3105 EIC3101 & EIC3203 (63:85.1%, 0.984)

EIC3201 & EIC3101 &
&
&
&
&
(

EIC4202 <= EIC3105 EIC3103 & EIC3101 & EIC3203 (63:85.1%, 0.884)
&
&
&
&
&
&

EIC3202 & EIC3101
EIC3202 & EIC3101
EIC3100 & EIC3101

EIC4202 <= EIC3105 EIC3200 & EIC3101 ETIC3203 {63:85.1%, 0.984}
EIC3203 {63:85.1%, 0.984)}
EIC3104 {63:85.1%, 0.9284)
EIC3203 (63:85:1%, 0.984}
EIC3203 ({63:85.1%, 0.984)
EIC3100 & EIC3101 EIC3203 (63:85.1%, 0.984)
ETIC3101 & EIC3104 & EIC3203 (63:85.1%, 0.984)
EIC3101 & EIC3203 (63:85.1%, 0.9%84)
EIC3201 & EIC3101 & EIC3203 (63:85.1%, 0.984)
EIC3101 & EIC3104 & EIC3203 (63:85.1%, 0.984)
EIC3101 & EIC3203 (63:85.1%, 0.984)
EIC3100 & EIC3101 & EIC3104 (63:85.1%, 0.984)
EIC3100 & EIC3101 & EIC3203 (63:85.1%, 0.984)
EIC3101 & EIC3104 & EIC3203 (63:85.1%, 0.8384)
EIC3101 & EIC3104 (63:85.1%, 0.984)
EIC3101 & EIC3203 (63:85.1%, 0.984)
EIC3200 & EIC3101 & EIC3104 (63:85.1%, 0.984)
EIC3200 & EIC3101 & EIC3203 (63:85.1%, 0.984)
EIC3201 & EIC3101 & EIC3104 (63:85.1%, 0.984)
EIC3201 & EIC3101 & EIC3203 (63:85.1%, 0.984)
EIC3100 & EIC3101 & EIC3203 (6€3:85.1%, 0.984)
EIC3101 & EIC3104 & EIC3203 (63:85.1%, C.984)

{

&

&

&

&

&

EIC4202 <= EIC3105 EIC3201 & EIC3101
EIC4202 «= EIC3105
EIC4202 <= EIC3105
EIC4202 <= EIC3105
EIC4202 <= EIC3200
EIC4202 <= EIC3200
EIC4202 <= EIC3200
EIC4202 <= EIC3200
EIC4202 <= EIC3201
EIC4202 <= EIC3201
EICA202 <= EIC3202
EIC4202 <= EIC3202
EIC4202 <= EIC3202
EIC4202 <= RIC3202
EIC4202 <= EIC3202
EIC4202 <= EIC3202
EIC4202 <= EIC3202
EIC4202 <= EIC3202
EIC4202 <= EIC3202
EIC4202 <= EIC3205
EIC4202 <= EIC3205
EIC4202 <= EIC3205
EIC4202 <= EIC3205
EIC4202 <= RIC3205
BIC4202 <= RBIC3205
EIC4202 <= EIC3205
EIC4202 <= EIC3205 EIC3202 & EIC3101

&

&

&

&

&

&

&

&

&

& BIC3202 s EIC3101
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&

EIC4202 <= ETC3105 {72:97.3%, 0.903)

&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&

EIC3202 & EIC3101
ETIC3205 & EIC3101

EIC3101 & EIC3203 (63:85.1%, 0.984)

EIC3203 (63:85.1%, 0.984)
EIC3203 (63:85.1%, 0.984)
EIC3203 (63:85.1%, 0.984)
EIC3104 (63:85.1%, 0.984)
BTC3203 {63:85.1%, 0.984)

BEIC3103 & EIC3101l
EIC3200 & EIC3101
EIC3201 & EIC3101
EIC3202 & BEIC3101

EIC4202 <= EIC3205 & EIC320Z & EIC3201 & EIC3203 (65:87.8%, 0.969)
EIC4202 <= EIC3205 & EIC3202 & EIC3201 & EIC3104 (65:87.8%, 0.969)
EIC4202 <= EIC3205 & EIC3202 & EIC3200 & EIC3104 {65:87.8%, 0.969)
EIC3202 & EIC3104 (65:87.8%, 0.969)

EIC3202 & EIC3104 & EIC3203 (65:87.8%, 0.969)
EIC3202 & EIC3100 & EIC3104 (65:87.8%, 0.969)
ETC3201 & RIC3203 {65:87.8%, 0.969)}

EIC3201 & EIC3104 & RIC3203 (65:87.8%, 0.926%)
EIC3200 & EIC3Z01 & EIC3203 (65:87.8%, 0.96%)
EIC3200 & EIC3104 & EIC3203 (65:87.8%, 0.969)
EIC3104 & EIC3203 (65:87.8%, 0.969)

EIC3100 & EIC3201 & EIC3203 (65:87.8%, 0.969)
EIC3100 & EIC3104 & EIC3203 (65:87.8%, 0.969)
EIC3201 & EILC3203 (65:87.8%, 0.969)

EIC3201 & EIC3104 (65:87.8%, 0.96%)

EIC3201 & EIC3104 & EIC3Z03 (65:67.8%, 0.969)
EIC3200 & BIC3201l & EIC3203 (65:87.8%, 0.969)
EIC3200 & EIC3201l & EIC3104 (65:87.8%, 0.969)
EIC3200 & EIC3104 (65:87.8%, 0.989)

EIC3200 & EIC3104 & EIC3203 (65:87.8%, 0.0969)
EIC3200 & EIC3100 & EIC3104 {55:87.8%, 0.969)
ETC3104 (65:87.8%, 0.969)

EIC3104 & EIC3203 (65:87.8%, 0.969)

EIC3100 & EIC3Z01 & EIC3203 (65:87.8%, 0.969}
EIC3100 & EIC3201 & EIC3104 (65:87.8%, 0.969}
EIC3100 & EIC3104 (65:87.8%, 0.969)

EIC3100 & EIC3104 & EIC3203 (65:87.8%, 0.96%)
EIC3203 {65:87.8%, 0.969)

EIC3104 & EIC3203 (65:87.8%, 0.969)

EIC3201 & EIC3203 (65:87.8%, 0.969)

EIC3201 & EIC3104 & EIC3203 (65:87.8%, 0.969)
EIC3104 & EIC3203 {(65:87.8%, 0.9693)

EIC3100 & EIC3201 & EIC3203 {65:87.8%, 0.989)
EIC3100 & EIC3104 & EIC3203 (65:87.8%, 0.969)
EIC3205 & BIC3202 & EIC3104 (65:87.8%, 0.969)

EIC4202 <= EIC3205
ETCA202 <= ETIC3205
EIC4202 <= EIC3205
EIC4202 <= EIC32053
EIC4202 <= EIC3205
ETIC4202 <= RIC3208
EIC4202 <= EIC3205
EIC4202 <= EIC3205
EIC4202 <= EIC3205
BEIC4202 <= EIC3205
EIC4202 <= EIC3202
EIC4202 <= EIC3202
EIC4202 <= EIC3202
EIC4202 <= EIC3202
EIC4202 <= EIC3202
EIC4202 <= EIC3202
EIC4202 <= EIC3202
EIC4202 <= EIC3202
EIC4202 <= EIC3202
EIC4202 <= EIC3202
EIC4202 <= EIC3202
EIC4202 <= EIC3202
EIC4202 <= EIC3202
EIC4202 <= EIC3202
EIC4202 <= EIC3201
EIC4202 <= EIC3201
EIC4202 <= EIC3200
EIC4202 <= EIC3200
EIC4202 <= EIC3200
EIC4202 <= EIC3200
EIC4202 <= EIC3200
EIC4202 <= EIC3105

Figura II1.86 - Regras de associagdo: disciplina EIC4202 {anual) apds o filtro
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EIC3203 (65:87.8%, 0.%69)
EIC3203 ([65:87.8%, 0.%69)

EIC3201 &

EIC310¢ &

EIC3201 & EIC3203 (65:87.8%, 0.869)
EIC3201 & EIC3104 (85:87.8%, 0.969)
EIC3200 & EIC3104 {65:87.8%, 0.969)
EIC3104 (65:87.8%, 0.969)

EIC3205
EIC3205
EIC3202
EIC3202
EIC3202
EIC3202

EIC4202 <= EIC3105 &
&
&
&
&
&

EIC3202 & EIC3104 & EIC3203 (65:87.8%, 0.969)
&
&
&
&
&
&
&

EIC4202 <= EIC3105
EIC4202 <= EIC3105
EIC4202 <= EIC3105
EIC4202 <= EIC310&
EIC4202 <= ETC3105
EIC4202 <= EIC3105
EIC4202 <= EIC3105
EIC4202 <= EIC3105
EIC4202 <= EIC3105
BIC4202 <= EIC3105
EIC4202 <= EIC3105
EIC4202 <= EIC3105
EIC4202 <= EIC3105
EIC4202 <= EIC3105
EIC4202 <= EIC3104
EIC4202 <= EIC3100
EIC4202 <= EIC3100
EIC4202 <= EIC3100
EIC4202 <= EIC32053
EIC4202 <= EIC3105
EIC4202 <= EIC3100
EIC4202 <= EIC3100
EIC4202 <= EIC3100
EIC4202 <= EIC3100
EIC4202 <= EIC3100
EIC4202 <= EIC3101
EIC4202 <= EIC3103
EIC4202 <= EIC3103
EIC4202 <= EIC3103
EIC4202 <= EIC3103
EIC4202 <= EIC3103
EIC4202 <= EIC3103
EIC4202 <= EIC3103
EIC4202 <= BIC3104
RIC4202 <= EIC3105
EIC4202 <= EIC3105
EIC4202 <= EIC3105
EIC4202 <= LIC3105

&

&

&

&

&

&

&

& EIC3202 EIC3100 & EIC3104 {65:87.8%, 0.969)
& EIC3201 EIC3203 (65:87.8%, 0.969}
& EIC3201 EIC3104 & RBIC3203 {65:87.8%, 0.969)
& EIC3200 EIC3201 & BEIC3203 (65:87.8%, 0.969)
& BIC3200 EIC3104 & BIC3203 (65:87.8%, 0.969)
& EIC3104 EIC3203 (65:87.8%, 0.869;
& EIC3100 EIC3201 & EIC3203 (65:87.8%, 0.969)
& EIC3100 & EIC3104 & EIC3203 (65:87.8%, 0.969)
& EIC3203 (65:87.8%, 0.969)

& RTIC3201 & ETIC3203 (65:87.8%, 0.969)

& EIC3201 & EIC3104 & EIC3203 (65:87.8%, 0.969)
& EIC3104 & EIC3203 ([65:87.8%, 0.963)
{71:95.9%, 0.915)

& EIC3205 (71:95.9%, 0.915}

& EIC3101 (66:89.2%, 0.955)

& EIC3104 (66:B9.2%, 0.955} -

& EIC3201 & EIC3101 (66:89.2%, 0.955)

& EIC3201 & EIC3104 (66:89.2%, 0.955)

& EBIC3203 (66:83.2%, 0.955)

(66:89.2%, 0.955)

& EIC3100 & EIC3101 (66:89.2%, 0.955)

& EIC3100 & EIC3201 & EIC3101 (66:89.2%, 0.555)
& EIC3101 (66:89.2%, 0.955)

& EIC3200 & EIC3100 & EIC3101 (66:8%8.2%, 0.955)
& EIC3200 & EIC3101 (66:89.2%, 0.955)

& EIC3200 & EIC3201 & EIC3101 (66:89.2%, 0.3%55)
& BIC3201 & EIC3101 (66:89.2%, 0.955)
{66:89.2%, 0.955)

& EIC3100 & EIC3101 (66:89.2%, 0.855)

& RIC3100 & EIC3104 (66:89.2%, 0.955)

& RTIC3100 & EIC3201 & EIC3101 (66:89.2%, 0.955)
& RIC3100 & ETIC3201 & EIC3104 (66:89.2%, 0.955)
EIC4202 <= EIC3105 & EIC3100 & RBIC3203 (66:89.2%, 0.955)

ETC4202 <= EIC3105 & EIC3101 (66:89.2%, 0©.955)

EIC4202 <= EIC3105 & EIC3103 & EIC3100 & EIC3101 (66:89.2%, 0.955)
EIC4202 <= EIC3105 & EIC3103 & EIC3101 {66:89.2%, 0.955)

EIC4202 <= EIC3105 & EIC3103 & EIC3200 & EIC3101 (66:89.2%, 0.955)
ETC4202 <= EIC3105 & EIC3103 & EIC3201 & EIC3101 (66:89.2%, 0.955)
EIC4202 <= EIC3105 & EIC3104 (66:89.2%, 0.255)

BIC4202 <= EIC3105 & EIC3200 & EIC3100 & EIC310l (66:89.2%, 0.955)
EIC4202 <= EIC3108 & EIC3100 & EIC3104 (66:89.2%, 0.955)
ETIC4202 <= RIC31L05 &
EIC4202 <= EIC3105 &
EIC4202 <= EIC3105 &
EIC4202 <= EIC3105 &
EIC4202 <= EIC3105 &
EIC4202 <= EIC3105 &
EIC4202 <= EIC3105 &
EIC4202 <= EIC3105 &
EIC4202 <= EIC3105 &
EIC4202 <= EIC3105 &
EIC4202 <= EIC3105 &
EIC4202 <= EIC3105 &
EIC4202 <= EIC3105 &
EIC4202 <= EIC2105 &
EIC4202 <= EIC3105 &
EIC4202 <= EIC3105 &
EIC4202 <= EIC3105 &
BIC4202 <= EIC3105 &
EIC4202 <= EIC3105 &
EIC4202 <= EIC3105 &
EIC4202 <= EIC3105 &
EIC4202 <= EIC3105 &
EIC420Z2 <= EIC3105 &
EIC4202 <= EIC3105 &
EIC4202 <= ETIC3105 &
EIC4202 <= EIC3105 &
EIC4202 <= EIC3105 &
EIC4202 <= EIC3105 &
EIC4202 <= EIC3105 &
BEIC4202 <= EIC3200 &
EIC4202 <= EIC3200 &
EIC4202 <= EIC3Z200 &
EIC4202 <= EIC3200 &
EIC4202 <= EIC3200 &
EIC4202 <= EIC3200 &

EIC3200 &
EIC3200 & EIC310C & EIC3203 (66:89.2%, 0.955)
BIC320C & EIC3101 (66:89.2%, 0.955)
EIC3200 & EIC3104 (66:89.2%, 0.955)
EIC3200 & EIC3201L & BIC3101 (66:89.2%, 0.955)
EIC3200C & BEIC3201 & EIC3104 {66:89.2%, 0.855)

& EIC3203 (66:89.2%, 0.955}

& EIC3101 (66:89.2%, 0.955)

& EIC3104 (66:89.2%, 0.955)

&

EIC3100 & EIC3201 (66:89.2%, 0.955)

EIC3200
EIC3201
EIC3201
EIC3202
EIC3202 & EIC3100 & EIC3203 (66:8%9.2%, 0.955)
EIC3202 & BIC3200 & EIC3201 (66:89.2%, 0.955)
EIC3202 & EIC3200 & EIC3203 (66:89.2%, 0.955)
EIC320Z & EIC3201 (66:89.2%, 0.955)
EIC3202 & EIC3203 (66:89.2%, 0.955)
EIC3203 {66:89.2%, 0.855)
EIC3205 & EIC3100 & BIC310l1 (66:B8.2%, 0.9535)
EIC3205 & EIC3100 & BIC3104 (66:89.2%, 0.955)
EIC3205 & EIC3100C & EIC3203 (66:89.2%, 0.955)
EIC3205 & EIC3101l (66:89.2%, 0.955)
EIC3205 & EIC3103 & EIC3101 (66:89.2%, 0.955)
EIC3205 & RIC3104 (66:89.2%, 0.955}
EIC3205 & EIC3200 & EIC3101 (66:89.2%, 0.955)
EIC3205 & EIC3200 EIC3104 (66:89.2%, 0.855)

EIC3205 &

BEIC3205 &

EIC3205 &

EIC3205 &

ETC3205 &

EIC3205 &

ETC3100 &

EIC3100 &

EIC3100 &
. EIC3100 &

EIC3100 &

{

EIC3101

&

EIC3200 & EIC3203 (66:8%.2%, 0.955)
EIC3201 & ETIC3101 (66:8%9.2%, 0.855)
EIC3201 & ETIC3104 (66:89.2%, 0.955)
EIC3202 & EIC3201 (66:89.2%, 0.0955)
EIC3202 & EIC3203 (66:89.2%, 0.955)
EIC3203 (66:89.2%, 0.955)

ETC3101 (66:89.2%, 0.955)

EIC3104 (66:89.2%, 0.9%55)

EIC3201 & EIC3101 {66:89.2%, 0.955}
EIC3201 & EIC3104 {66:89.2%, 0.955)
EIC3203 ({66:89.2%, 0.9585}

66:89.2%, 0.955)

Figura I1L87 - Regras de associagio: disciplina EIC4202 (anual) apds o filfro (cont.)
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EIC4202
EIC4202
EIC4202
EIC4202
EIC4202
EIC4202
EIC4202
EIC4202
EIC4202
EIC4202
EIC4202
BIC4202
EIC4202
EIC4202
EIC4202
EIC4202
EIC4202
EIC4202
EIC4202
EIC4202
EIC4202
EIC4202
EIC4202
EIC4202
EIC4202
EIC4202
EIC4202
EIC4202
EIC4202
EIC4202
EIC4202
EIC4202
EIC4202Z
EIC4202
EIC4202
EIC4202
EIC4202
EIC4202
EIC4202
EIC4202
EIC4202
EIC4202
EIC4202
EIC4202
EIC4202
EIC4202
EIC4202
EIC4202
EIC4202
ETC4202
EIC4202
EIC4202
EIC4202
EIC4202
BIC4202
Bic4202
EICA202
BIC4202
EIC4202
BEIC4202
EIC4202
EIC4202
EIC4202
EIC4202
BEIC4202

<=
<=
<=
=
<
L=
L=
<=
<=
<=
<=
<
<=
L=
L=
<=
<=
<=
L
P
<=
<=
<=
<=
<=
Lo
Lo
<=
<=
<=
b
&=
<=
<=
<=
Ee
<=
<=
L
&=
<=
<=
<=
<=
<=
o=
<=
<=
L=
Lo
<=
<=
L=
&=
<=
<=
L=
<=
<=
<=
L=
<=
<=
<=
<=

EIC3200
EIC3200
EIC3200
EIC3200
EIC3201
EIC3201
EIC3202
EIC3202
EIC3202
EIC3202
EIC3202
EIC3202
EIC3203
EIC2205
EIC3205
EIC3205
EIC3205
EIC3205
EIC3205
EIC3205
EIC3205
EIC3205
EIC3205
EIC3205
EIC3Z05
BIC3205
EIC3205
BEIC3205
RIC3205
EIC3205
EIC3205
EIC3205
EIC3205
EIC3205
EIC3205
EIC3205
EIC3205
ETC3205
EIC3208
EIC3205
EIC3205
EIC3105
EIC3105
EIC3200
EIC3205
EIC3205
EIC3205
EIC3205
EIC3205
EIC3208
EIC3205
EIC3202
EIC3200
EIC3200
EIC3105
EIC3105
EIC3105
EXC3105
EIC3105
EIC3105
EIC3105
EIC3105
EIC3105
EIC3105
EIC3105

&
&
&
&
&
&
&
&
&
&
&
&
{
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
{
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&

EIC3104
EIC3201
EIC3201
EIC3203
EIC3101
EIC3104
EIC3100
EIC3200
EIC3200
EIC3200
EIC3200
BIC3203

66:89.2%,

EIC3100
EIC3100
EIC3100
EIC3100
EXIC3100
EIC3101
EIC3103
BEIC3103
EIC3103
EIC3103
EIC3104
EIC3200
EIC3200
EIC3200
EIC3200
BIC3200
BIC3200
EIC3200
EIC3200
EIC3201
BIC3201
EIC320Z
EIC3202
EIC3202
EIC3202
EIC3202
EIC3202
EIC3203
EIC3200
ETC3205

70:94 6%,

ETIC3200
EIC3202
EIC3202
EIC3201
EIC3200
EIC3200
EIC3100
EIC3200
EIC3201
ETC3100
EIC3205
EIC3205
EIC3205
EIC3205
EIC3205
EIC3202
EIC3202
EIC3201
EIC3200

(66:89.2%, 0.955)
& EIC3101 (66:8%.2%,
& EIC3104 (66:89.2%,
{66:89.2%, 0.955)

[66:89.2%, 0,955)

{66:89.2%, 0,955)

& EIC3203 (66:89.2%,
& EIC3100 & EIC3201
& EIC3100 & EIC3203
§ EIC3201 (66:89.2%,
& EIC3203 (66:8%.2%,
(66:89.2%, 0.955)

0.955)

£ ETC3101 (66:89.2%,
& ETC3104 (66:89.2%,
& EIC3201 & EIC310%
& EIC3201 & EIC3104
& EIC3203 (66:89.2%,
(66:89.2%, 0.955)

& EIC3100 & EIC3101
& EIC3101 (66:89.2%,
& EIC3200 & BIC3101
¢ EIC3201 & EIC3101
166:89.2%, 0.955)

& EIC3100 & EIC3101
& EIC3100 & EIC3104
g€ EIC3IL00 & EIC3203
& EIC3101l (B6:89.2%,
& EIC3104 (66:89.2%,
& EIC3201 & EIC310%
& EIC3201 & EIC3104
& EIC3203 (66:89%.2%,
& EIC3101 (66:89.2%,
& EIC3104 (66:85.2%,
& EIC3100 & EIC3201
& EIC3100 & EIC3203
& EIC3200 & EIC3201
& EIC3200 & EIC3203
& EIC3201 (66:8%.2%,
& EIC3203 (66:89.2%,
{66:89.2%, C.955)

{70:94.6%, 0.929)

& EIC3200 (70:94.6%,
0.929)

(70:94.6%, 0.929)

{68:91.9%, 0.941)

& EIC3200 {68:91.9%,
{68:91_9%, 0.941)

& EIC3201 [68:91.9%,
& EIC3100 & EIC3201
& EIC3201 (68:91.9%,
(68:91.9%, 0.941)

{68:91.9%, 0.941)

& EIC3201 {68:91.9%,
& EIC3202 {68:91.0%,
& EIC3202 & RIC3200
& EIC3201 (68:91.0%,
& ETC3200 & EIC3201
& EIC3100 & EIC3201
{68:91.9%, 0.941)

& EIC3200 (68:91.9%,
(68:91.9%, 0.941)

& EIC3201 (68:91.9%,

0.955}
C.855)

0.5955)
[66:89.2%,
|66:89.2%,
£.955)
0. 955}

0.955)
0.955)

(66:89.2%,

(66:89.2%,
0.9585)

(66:89.2%,
0.955)

(66:89.2%,

(66:89.2%,

(66:89.2%,
(66:89.2%,
(66:89.2%,
0.955)
0.955)
(66:89.2%,
(66:89.2%,
0.955)
0. 955)
0.955)
(66:89.2%,
[66:89.2%,
(66:89.2%,
(66:89.2%,
0.955)
0.955)

£.929)

0.541)

5.241)
[68:91. 9%,
0.941)

0.241}

0.941)
{68:91.9%,

0.241)
{68:91.9%,
(68:91.9%,

0.941)

0.941)

EIC3200 & EIC3100 & EIC3201 (68:91.9%,

EIC3100

& EIC3201 (68:91.9%,

0.941)

0.955)
0.955)

0.955)
0.955)
0.955)

0.955)
0.955)

0.855)

0.955%)
0.955}

0.958)
0.955)

0.958)
0.955)
0.955)
0.855)

0.841)

0.941)

0.941)
0.941)

0.941)

Figura I11.88 - Regras de associacdo: disciplina EIC4202 (anual) apds o filtro (cont.)
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Melhor suporte: 72:97.3% (conf=84.7%)

Melhor confianca: 92.2% ({(sup=64:86.5%)

EIC4203 <= EIC3100 & EIC3102 & EIC3101 (64:86.5%, 0.922)

BEIC4203 <= EIC3100 & EIC3201 & BIC3102 & EIC3101 (64:86.5%, 0.92Z}
EIC4203 <= EIC3102 & EIC3101 (64:86.5%, 0.922)

EIC42032 <= EIC3103 & EIC3100 & EIC3102 & EIC3101 (64:86.5%, 0.922)
EIC4203 <= EIC3103 & ETC3102 & EIC3101 (64:86.5%, 0.922)

EIC4203 <= EIC3103 & EIC3200 & EIC3102 & EIC3101 (64:86.5%, 0.522)
EIC4203 <= EIC3103 & BIC3201 & EIC3102 & EIC3101 (64:86.5%, 0.922)
FEIC4203 <= EIC3103 & EIC3204 & EIC3100 & EIC3101 (64:86.5%, 0.922}
EIC4203 <= EIC3103 & EIC3204 & EIC3101 (64:86.5%, 0,922,

EIC4203 <= EIC3103 & EIC3204 & EIC3102 & EBIC3101 (64:86.5%, 0.922)
EIC4203 <= EIC3103 & EIC3204 & EIC3200 & EIC3101 (64:86.5%, (.922)
EIC4203 <= EIC3103 & EIC3204 & EIC3201 & EIC3101 (64:86.5%, 0.922)
EIC4203 <= EIC3105 & EIC3100 & EIC3102 & EIC310l {64:86.5%, 0.922)
EIC4203 <= EIC3105 & EIC3102 & EIC3101 (64:86.5%, 0.922)

EIC4203 <= BIC3105 & EIC3103 & EIC3102 & EIC3101 {64:86.5%, 0.922)
EIC4203 <= EIC3105 & EIC3103 & EIC3204 & EIC3101 (64:86.5%, 0.922)}
EIC4203 <= EIC3105 & EIC3200 & EIC3102 & EIC3101 (64:86.5%, 0.922;
EIC4203 <= EIC3105 & ETC3201 & EIC3102 & EIC3101 (64:86.5%, 0.852Z}
EIC4203 <= EIC3105 & EIC3204 & EIC3100 & EIC3101 (64:86.5%, 0.%22}
EIC4203 <= EIC3105 & BIC3204 & EIC3101 (64:86.5%, 0.922y

EIC4203 <= EIC3105 & EIC3204 & EIC3102 & EIC3101 (64:86.5%, 0.922]
EIC4203 <= EIC3105 & EIC3204 & EIC3200 & EIC310) (64:86.5%, 0.922)
EIC4203 <= EIC3105 & EIC3204 & EIC3201 & EIC3101 (64:86.5%, 0.922)
EIC4203 <= EIC3105 & BIC3205 & ETC3102 & BIC3101 (64:86.5%, 0.9%22}
EIC4203 <= BIC3105 & EIC3205 & EIC3204 & EIC3101 (64:86.5%, 0.922)
£IC4203 <= EIC3200 & EIC3100 & EIC3102 & EIC310l (64:86.5%, 0.922)
£IC4203 <= EIC3200 & EIC3102 & BIC3101 (64:86.5%, 0.822)

EIC4203 <= EIC3200 & ETIC3201 & EIC3102 & EIC3101 (64:86.5%, 0.922)
EIC4203 <= EIC3201 & ETC3102 & EIC310%1 (64:86.5%, 0.922)

EIC4203 <= EIC3204 & EIC3100 & EIC3101 (64:86.5%, 0.%22)

EIC4203 <= EIC3204 & EIC3100 & EIC3102 & EIC3101 (64:86.5%, 0.922)
EIC4203 <= EIC3204 & BIC3100 & EIC3201 & EIC3101 (&4:86.5%, 0.922)
EICA4203 <= EIC3204 & EIC3101 {64:86.5%, 0.9222)

EIC4203 <= EIC3204 & EIC3102 & EIC310l (64:86.5%, 0.922)

ETC4203 <= EIC3204 & EIC3200 &% EIC3100 & EIC3101 {64:86.5%, 0.922)
EIC4203 <= EIC3204 & EIC3200 & EIC3101 (64:86.5%, 0.922)

EIC4203 <= KIC3204 & EIC3200C & EIC3102 & EIC3101 ({64:86.5%, 0.922)
EIC4203 <= EIC3204 & EIC3200 & EIC3201 & EIC3101 (64:86.5%, 0.9822)
EIC4203 <= EIC3204 & EIC3201 & EIC3101 (64:86.5%, 0.922)

EIC4203 <= EIC3204 & ETC3201 & EIC310Z & EIC3101 (64:86.5%, 0.322)
EIC4203 <= BEIC3205 & EIC3100 & EIC310Z & EIC3101 (64:86.5%, 0.922)
EIC4203 <= RIC3205 & RIC3102 & EIC3101 (64:86.5%, 0.922)

EIC4203 <= EIC3205 & EIC3103 & EIC3102 & EIC3101 (64:86.5%, 0.922)
BIC4203 <= EIC3205 & BIC3103 & EIC3204 & EIC3101 (64:86.5%, 0.922)
EIC4203 <= ETC3205 & EIC3200 & EIC3102 & EIC3101 (64:86.5%, 0.922)
EIC4203 <= EIC3205 & EIC3201 & EIC3102 & EIC310l1 (64:86.5%, 0.922)
EIC4203 <= EIC3205 & EIC3204 & EIC3i00 & EIC3101 (64:86.5%, 0.922)
ETC4203 <= EIC3205 & EIC3204 & EIC3101 ({64:86.5%, 0.922)

EIC4203 <= RIC3205 & EIC3204 & EIC3102 & EIC3101 (64:86.5%, 0.922)
EIC4203 <= REIC3205 & EIC3204 & EIC3200 & EIC3101 (64:86.5%, 0.922}
EIC4203 <= EIC3205 & EIC3204 & EIC3201 & EIC3101 (64:856.5%, 0.922}
ETC4203 <= EIC3105 (72:97.3%, 0.847)

EIC4203 <= EIC3205 & EIC3200 & EIC310Z (67:90.5%, 0.51)

FEIC4203 <= EIC3205 & EIC3103 & EIC3200 & EIC3102 (67:90.5%, 0.91)

EIC4203 <= EIC3205 & EIC3103 & EIC3102 (67:90.5%, 0.81)

EIC4203 <= EIC3205 & EIC3102 (67:90.5%, 0.91)

EIC4203 <= EIC3200 & EIC3102 (67:90.5%, 0.91)

EIC4203 <= EIC3105 & EIC3205 & EIC3200 & RIC3102 {67:90.5%, 0.91)

EIC4203 <= EIC3105 & EIC3205 & EIC3103 & BIC3102 {67:90.5%, 0.91}

ETC4203 <= EIC3105 & EIC3205 & EIC3102 (67:90.5%, 0.91)

EIC4203 <= BIC3105 & RIC3200 & EIC3102 (67:90.5%, 0.91)

EIC4203 <= EIC3105 & EIC3103 & EIC3200 & EIC3102 (67:90.5%, 0.91)

EIC4203 <= EIC3105 & EIC3103 & EIC310Z (67:90.5%, 0.91)

EIC4203 <= EIC3105 & EIC3102 {67:90.5%, 0.91)

EIC4203 <= ETIC3103 & FIC3200 & EIC3102 (67:90.5%, 0.91)

EIC4203 <= EIC3205 (71:95.9%, 0.859)

EIC4203 <= EIC3105 & EIC3205 (71:95.9%, 0.859)

|EIC4203 <= BIC3103 (71:95.9%, 0.859)

EIC42Z03 <= EIC3102 (69:93.2%, 0.884)

EIC4203 <= EIC3103 & EIC310Z (69:93.2%, 0.884)

EIC4203 <= EIC3103 & EIC3200 [69:93.2%, 0.884}

EIC4203 <= EIC3105 & EIC3103 & EIC3200 (69:93.2%, 0.884)

EIC4203 <= EIC3105 & EIC3103 (69:93.2%, 0.884)

FIC4203 <= EIC310% & EIC3205 & EIC3103 & EIC3200 {69:93.2%, 0.884)
EIC4203 <= KIC3105 & EIC3205 & EIC3103 (69:93.2%, 0.884)

EIC4203 <= EIC3205 & EIC3103 & EIC3200 (69:93.2%, 0.884)

EIC4203 <= BEIC3205 & EIC3103 (69:93.2%, 0.884)

EIC4203 <= EIC3105 & EIC3200 (70:94.6%, 0.871)

EIC4203 <= EIC3105 & EIC3205 & EIC3200 (70:94.6%, 0.871)

EIC4203 <= EIC3200 (70:94.6%, 0.871)

EIC4203 <= EIC3205 & EIC3200 (70:84.6%, 0.871)

Figura IIL89 - Regras de associagio: discipling EIC4203 (anual) apds o filtro
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Melhor suporte:

72:97.3% (conf=84.7%)

Melhor confianca: 92.3% (sup=65:87.8%)

EIC4205 <= EIC3103 & EIC3200 & RIC3201 & EIC3102 (65:87.8%, 0.923)
EIC4205 <= EIC3103 & EIC3204 & EIC3200 & EIC3201 (65:87.8%, 0.923)
EIC4205 <= EIC3105 & EIC3100 & RBIC3201 & EIC3102 (65:87.8%, 0.923)
EIC4205 <= EIC3105 & EIC3103 & EIC3201 & EIC3102 (65:87.8%, 0.923)
EIC4205 <= EIC3105 & EIC3103 & EIC3204 & EIC3201 (65:87.8%, 0.923)
EIC4205 <= EIC3105 & EIC3200 & EIC3201 & EIC3102 (65:87.8%, 0.923)
EIC4205 <= RIC3105 & EBIC3201 & EIC3102 {65:87.8%, 0.923)

BEIC4205 <= RIC3105 & EIC3204 & EIC3201 & EIC3102 {65:87.8%, 0.923)
EIC4205 <= EIC3105 & EIC3205 & EIC3201 & EIC31i02 (65:87.8%, 0.923)
EIC4205 <= EIC3200 & EIC3100 & REIC3201 & EIC3102 (65:87.8%, 0.923)
EIC4205 <= REIC3200 & EIC3201 & EIC3102 {85:87.8%, 0.923)

EIC4205 <= EIC3204 & EIC320C & EIC3201 & EIC3102 (65:87.8%, 0.923)
EIC4205 <= EIC3205 & EIC3100 & EIC3201 & EIC3102 (65:87.8%, 0.923)
EIC4205 <= EIC3205 & ETC3103 & BIC3201 & EIC3102 (65:87.8%, 0.923)
EIC4205 <= EIC3205 & EIC3103 & EIC3204 & EIC3201 (65:87.8%, 0.923)
EIC4205 <= EIC3205 & EIC320C & EIC3201 & EIC3102 (65:87.8%, 0.323)
EIC4205 <= EIC3205 & EIC3201 & BIC3102 {&5:87.8%, 0.923)

EIC4205 <= EIC3205 & EIC3204 & EIC3201 & EIC3102 (65:87.8%, 0.923)
EIC4205 <= RIC3105 {72:97.3%, 0.847]

EIC4205 <= RIC3205 & EIC3200 & EIC3102 {67:90.5%, 0.91) -

EIC4205 <= EIC3205 & ETC3103 & EIC3200 & EIC3102 (67:90.5%, 0.91)
BEIC420% <= EIC3205 & EIC3103 & EIC3102 {67:920.5%, 0.91)

EBEIC4Z205 <= RIC3205 & EIC3102z (67:90.5%, (.91)

EIC4205 <= REIC3200 & EIC310Z (67:90.5%, 0.91)

EIC4205 <= EIC3105 & EIC3205 & BIC3200 & EIC3102 (67:90.5%, 0.81)
EIC4205 <= EIC3105 & EIC3205 & EIC3103 & EIC3102 (67:90.5%, 0.91)
EIC4205 <= EIC3105 & EIC3205 & EIC3102 {57:90.5%, 0.91)

EIC4205 <= EIC3105 & EIC3200 & EIC3102 ({67:90.5%, 0.91)

EIC4205 <= EIC3105 & BIC3103 & EIC3200 & EIC3102 (67:90.5%, 0.91)
EIC4205 <= EIC3105 & EIC3103 & EIC3102 (67:90.5%, 0.91)

EIC4205 <= BEIC3105 & EIC3102 (67:90.5%, 0,91)

ETIC4205 <= EIC3103 & EIC3200 & EIC3102 {67:90.5%, 0.91)

EIC4205 <= EIC3205 (71:95.9%%, 0.859)

EIC4205 <= EIC3105 & EIC3205 (71:95.9%, 0.859)

EIC4205 <= EIC3103 {71:95.5%, 0.8539}

EIC4205 <= EIC3102 (692:93.2%, 0.B84)

EIC4205 <= EIC3103 & FIC3102 (69:83.2%, 0.884)

EIC4205 <= EIC3103 & EIC3200 (69:93.2%, 0.884)

EIC4205 <= EIC3105 & EIC3103 & EIC3200 (69:93.2%, 0.884)

EIC4205 <= EIC3105 & EIC3103 (69:93.2%, 0.884})

EIC4205 <= EIC31%5 & EIC3205 & EIC3103 & EIC3200 {69%:93.2%, 0.884)
EIC42085 <= BIC3105 & EIC3205 & EIC3103 (69:93.2%, 0.884)

EIC4205 <= EIC3205 & EIC3103 & EIC3200 (69:83.2%, 0.884)

BIC4205 <= EIC3205 & EIC3103 (69:93.2%, 0.884}

EIC4205 <= EIC3105 & EIC3200 (70:94.6%, 0.871}

EIC4205 <= EIC3105 & EIC3205 & EIC3200 (70:94.6%, 0.871)

EIC4205 <= RIC3200 (70:94.6%, 0.871)

EIC4205 <= EIC3205 & EIC3200 (70:94.6%, 0.871)

Figura IT1.90 - Regras de associagio: disciplina EIC4205 (anual) apos o filtro
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Melhor suporte: 33:100.0% {conf=87.9%)
Melhor cenfianca: 100.0% (sup=14:42.4%)

EIC4101 & EIC4206 (14:42.4%, 1.0}
EIC4202 & EIC4101 § EIC4206 (14:42.4%, 1.0}
EIC4202 & EIC4206 (l4:42.4%, 1.0)
EIC4206 (14:42.4%, 1.0}
EIC4206 (14:42.4%, 1.0)
EIC4100 & EIC4101 & EIC4206 (14:42.4%, 1.0)
EIC4100 & EIC4202 & EIC4206 (14:42.4%, 1.0)
ETC4100 & ETC4206 (14:42.4%, 1.0)
EIC4101 & EIC4206 (14:42.4%, 1.0)
ETC4103 & EIC4100 & EIC4206 (14:42.4%, 1.0)
EIC4103 & EIC4101 & EIC4206 (14:42.4%, 1.0)
£IC4103 & EIC4202 & EIC4206 (14:42.4%, 1.0)
EIC4103 & EIC4206 {14:42.4%, 1.0)
EIC410S & EICA100 & EIC4206 (14:42.4%, 1.0)
EIC4105 & EIC4101 & EIC4206 (14:42.4%, 1.0)
EIC4105 & EIC4103 & EIC4206 (14:42.4%, 1.0)
EIC4105 & EIC4202 & EIC4206 (14:42.4%, 1.0)
RIC4105 & EIC4206 (14:42.4%, 1.0)
BIC4202 & BEIC4101 & EIC4206 (14:42.4%, 1.0)
EIC4202 & EIC4206 (14:42.4%, 1.0) .
EIC4206 (14:42.4%, 1.0}
EIC4100 & EIC4101 & EIC4206 (14:42.4%,
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&

&
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&
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&
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&

&

&

&

EICH100 <= EIC4100
EIC5100 <= EIC4100
EIC5300 <= EIC4100
EIC5100 <= EIC4100
EIC5100 <= EIC4101
ETC5100 <= EIC4102
EICS1G60 <= EIC4102
EIC5100 <= EIC4102
EIC5100 <= EIC4102
EICS5100 <= EIC4102
EICE100 <= EIC410Z
EICS100 <= EIC4102
EIC5100 <= ETC4102
EIC5100 <= EIG4102
EICE100 <= EIC4102
EICEL00 <= EICA102
EIC5100 <= EIC4102
EIC5100 <= EIC4102
EICK100 <= EIC4102
EICE100 <= EIC4102
EICEL00 <~ EICA102
EIC5100 <= EIC4103
EIC510¢ <= EIC4103
EIC5108 <= EIC4103 & EIC4100
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& BIC4100 & EIC4202 & EIC4206 (14:42.4%, 1.

&
EIC5100 <= EIC4103 & EIC4101
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EIC4206 (14:42.4%, 1.0}

EIC4206 (14:42.4%, 1.0)

EIC4101 & EIC4206 (14:42.4%, 1.0}
EIC4206 (14:42.4%, 1.0)

14:42.4%, 1.0}

EIC4101 & EIC4206 (14:42.4%, 1.0}
EIC4202 & BIC4206 (l4:42.4%, 1.0}
EIC4206 (14:42.4%, 1.0)

EIC4206 (14:42.4%, 1.0)

EIC4100 & EIC4206 (14:42.4%, 1.0)
EIC4101 & EBEIC4206 (14:42.4%, 1.0}
EIC4202 & BIC4206 (14:42.4%, 1.0}

EIC5100 <= EIC4103 EIC4202
EIC5100 <= KIC4103 EIC4202
EIC5100 <= EIC4103 EIC4206
EICH100 <= EIC4105 BEIC410C
EIC5100 <= EIC4105 EIC4100
EICB100 <= EIC4105 EIC4100
EICB100 <= EIC4105 EIC4101
EIC5100 <= EIC4105 EIC4103
EICBE100 <= EIC4105 EIC4103
EIC5100 <= EIC4105 EIC4103
EICHLOO <= RIC4T10R RTC4103 EIC4206 (14:42.4%, 1.0)
ETCE100 <= EIC4105 EIC4202 EIC4101 & EIC4206 (14:42.4%, 1.0}
EIC5100 <= EIC4105 EIC4202 & EIC4206 (14:42.4%, 1.0)
EIC5100 <= EIC4105 EIC4206 {14:42.4%, 1.0)
EIC5100 <= EIC4202 EIC4101 & EIC4206 (14:42.4%, 1.0)
EIC5100 <= EIC4202 EIC4206 {14:4Z.4%, 1.0}
EIC35100 <= EIC4206 {14:42.4%, 1.0)
EIC5100 <= EIC4100 {33:100,0%, 0.879)
EIC5100 <= EIC4102 ETC41006 (33:100.0%, 0.879}
EIC5100 <= EIC4102 EIC4103 & EIC4100 (33:100.0%, 0.873)
EICB100 <= EIC4102 EIC4103 {33:100.0%, 0.879)
EIC5100 <= EIC410Z EIC4105 & EIC4100 (33:100.0%, 0.873)
EIC5100 <= EIC4102 RIC4105 & EBIC4103 & EIC4100 (33:100.0%, §.879)
EIC5100 <= EIC4102 EIC4105 & EIC4103 (33:100.0%, 0.87%)
EIC5100 <= EIC4102 & EIC4105 (33:100.0%, 0.879}
EICS5100 <= EIC4102 (33:100.0%, 0.879)
EIC5100 <= EIC4103 & EIC4100 (33:100.0%, 0.879)
EICS5100 <= EIC4103 (33:100.0%, 0.879)
EIC5100 <= EIC4105 & EIC4100 (33:100.0%, 0.879%)
EIC5100 <= EIC4105 & EIC4103 & EIC4100 (33:100.0%, 0.872)
EIC5100 <= EIC4105 & EIC4103 (33:100.0%, 0.879)
EIC5100 <= EIC4105 (33:1C0.0%, 0.872)
EIC5100 <= EIC4105 EIC4103 & EIC4101 & EIC4104 (29:87.9%, 0.931)
EIC5100 <= EIC4105 EIC4101 & EIC4104 (29:87.9%, 0.931)
EIC5100 <= EIC4105 EIC4100 & EIC4101 & EIC4104 (29:87.9%, 0.931)
EIC5100 <= EIC4103 EIC4101 & EIC4104 (298:87.9%, 0.931}
EICE100 <= EIC4103 EIC4100 & EIC4101 & EIC4104 ({25:87.9%, 0.931)
EIC5100 <= EIC4102 EIC4105 & EIC4101 & EIC4104 (29:87.9%, 0.931)
RIC5100 <= EIC4102 EIC4103 & EIC4101 & EIC4104 (2%:87.3%, 0.931)
EICE1I00 <= EIC4102 EIC4101 & EIC4104 (29:87.9%, 0.931)
EICH100 <= EIC4102 EIC4100 & EIC4101 & EIC4104 (29:87.9%, 0.931)
EIC5100 <= EIC4101 EIC4104 (29:87.9%, 0.931)
ETIC5100 <= EIC4100 EIC4101 & EIC4104 (29:87.9%, 0.931)
EICS5100 <= EIC4105 EIC4103 & EIC4101 (32:97.0%, 0.906)
EIC5100 <= EIC4105 EIC4103 & EIC4100 & EIC4101 (32:97.0%, 0.906)
EIC5100 <= EIC4105 ETC4101 (32:87.0%, 0.9%06}
EIC5100 <= EIC4105 EIC4100 & EIC4101 (32:97.0%, 0.908)
EIC5100 <= EIC4103 ETC4101 (32:97.0%, 0.5%06)
EIC5100 <= EIC4103 EIC4100 & EIC4101 {32:37.0%, 0.908)
EIC5100 <= EIC4102 EIC4105 & EIC4103 & EIC4101 (32:97.0%, 0.%086)
EIC5100 <= EIC4102 EIC4105 & ETC4101 (32:97.0%, 0.906)
EIC5100 <= EIC4102 FEIC4105 & EIC4100 & EIC4101 (32:97.0%, 0.9206)
EIC5100 <= EIC4102 EIC4103 & EIC4101 (32:97.0%, 0.906)

EIC4103 & EIC4100 & EIC4101 [32:97.0%, 0.206}
EIC5100 <= EIC4102 ETC4101 {32:97.0%, 0.9206)
EIC5100 <= EIC4102 EIC4100C & EIC4101 (32:97.0%, 0.%06)
EIC5100 <= EIC4101 (32:97.0%, 0.3906)
EIC5100 <= EIC4100 & EIC4101 (32:97.0%, 0.906)

EIC5100 <= EIC4102
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Figura IIL91 - Regras de associacéo: disciplina EIC5100 (anual) apos o filtro
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Melhor suporte: 33:100.0% (conf=84.8%)
Melhor confianca: 100.0% (sup=12:36.4%)

EIC4104 & EIC4206 {12:36-4%, 1.0}
EIC4205 & EIC4206 {(12:36.4%, 1.0}
EIC4206 (l2:36.4%, 1.0)
EIC4205 & ETIC42086 {12:36.4%, 1.0)
EIC4104 & EIC4206 (12:36.4%, 1.0)
EIC4205 & EIC4206 {12:36.4%, 1.0)
BIC4205 & EIC4206 {12:36.4%, 1.0}
EIC4206 (12:36-4%, 1.0)
EIC4206 {12:36.4%, 1.0)
EIC4205 & EIC4206 (12:36.4%, 1.0)
EIC4205 & EIC4206 (12:36.4%, 1.0)
EIC4206 (12:36.4%, 1.0)
EIC4104 & EIC4206 (12:36.4%, 1.0)
EIC4205 & ETC4206 (12:36.4%, 1.0)
EIC4104 & EIC4206 (12:36.4%, 1.0)
BIC4205 & EIC4206 (12:36.4%, 1.0)
BIC4104 & EIC4206 (12:36.4%, 1.0)
EIC4205 & EIC4206 (12:36.4%, 1.0)
EIC4206 (12:36.4%, 1.0)
&
&
&
&
&
&

BIC4101
EIC4101
EIC4104
EIC4201
EIC4202
EIC4202
EIC4203
EIC4205
EIC4104
EIC4201
EIC4203
EIC4205
EIC4100
EIC4100
EIC4101
EIC4101
EIC4103
EIC4103
EIC4104
EIC4105
EIC4105
EIC4201
EIC4202
EIC4202
EIC4203

EIC5101 <= EIC4100
EIC5H5101 <= EIC4100
EIC5101 <= EIC4100
EIC5101 <= EIC4100
EIC5101 <= EIC4100
EIC5101 <= EIC4100
EIC5101 <= EIC4100
EIC5101 <= EIC4100
EICH1C1l <= EIC4101
EIC5101 <= EIC4101
EIC5101 <= EIC4101
EIC5101 <= EIC4101
EICH101 <= EIC4102
EIC5101 <= EIC4102
EIC5101 <= EIC4102
EIC5101 <= EIC4102
EIC5101 <= EIC4102
EIC5101 <= EIC4102
EIC5101 <= EIC4102
EIC5101 <= EIC4102
EIC510L <= EIC4102
EIC5101 <= EIC4102
EICHiQl <= EIC4102
EIC5101 <= EIC4102
EIC5101 <= EIC4102
EICH101 <= EIC4102
EIC5101 <= EIC4103
EIC5101 <= EIC4103
EIC5101 <= EIC4103
EICH101 <= EIC4103
EIC5101 <= EIC4103
EICS5101 <= EIC41i03
ETICE101 <= EIC4103 EIC4202
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EIC5101 <= EIC4103 & EIC4202
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EIC4206 {1Z2:36.4%, 1.0)
EIC4206 (12:36.4%, 1.0

¢

&

&

&

&

&

&

&

&

&

&

&

&

&

&

&

&

&

&

&

&

&

&

&

&

& ETIC4205 & EICA206 [12:36.4%, 1.

EIC4205 & ELC4206 [12:35.4%, 1.0)

ETIC4100 & EIC4104 & EIC4206 (12:36.4%, 1

ETC4100 & EIC4205 & EIC4206 [12:36.4%, 1.

EIC4101 & EIC4104 & EIC4206 [12:36.4%, 1
& ETC4205 & EIC4206 {12:36.4%, 1
& EIC4206 {12:36.4%, 1.0)
& EIC4205 & EICAZ06 (12:36.4%, 1.0)
& EIC4104 & EIC4206 {12:36.4%, 1.0)
& EICA205 & EIC4206 (12:36.4%, 1.0)
& EICA205 & EIC4206 {12:36.4%, 1.0)
& ETCA4206 (12:36.4%, 1.0)
{12:36.4%, 1.0)
& ETC4104
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&

EIC4101
EIC4104
EIC4201

BEIC5H101 <= EIC4103 EIC4203
BEICS5101 <= EIC4103 £IC4208
EIC5101 <= EIC4104 EIC4206
EICB5101 <= EIC4105 EIC4100
EIC5101 <= EIC4105 ETC4100
EIC5101 <= EIC4105 EIC4101
EICBH10l <= EIC4105 EIC4101
EIC5101 <= EIC4105 EIC4103
BIC5101 <= EIC4105 EIC4103
EICB101l <= EIC4105 EIC4104
EICB101 <= EIC4105 EIC4201
EIC5101 <= EIC4105 EIC4202
EIC5101 <= EIC4105 EIC4202
EIC5101 <= EIC4105 EIC4203
EICE101l <= EIC4105 EIC4205
EIC5101 <= EIC4201 E1C4203
EIC5101 <= EIC4201 EIC4205
EIC5101 <= EIC4202 EIC4101
EIC5101 <= EIC4202 EIC4101
EIC5101 <= BEIC4202 EIC4104
EIC5101 <= EIC4202 ELIC4201

& EIC4206 {12:36.4%, 1.0)
EIC4205 & EIC4206 {12:3e.4%, 1.0}
ETC4104 & BIC4206 {12:36.4%, 1.0)
EIC4205 & EIC4206 {12:36.4%, 1.0)
RIC4104 & BIC4206 (12:36.4%, 1.0)
EIC4205 & EIC4206 (12:36.4%, 1.0)
EIC4206 (12:36.4%, 1.0)
ETC4205 & EIC4206 (12:36.4%, 1
EIC4104 & EIC4206 (12:36.4%, 1
EIC4205 § EIC4206 (12:36.4%, 1.
EIC4205 & EIC4206 (12:36.4%, 1
EIC4206 (12:36.4%, 1.0)

EIC4205 & EIC4206 (12:36-4%, 1.0)
EIC4206 (12:36.4%, 1.0)
EIC4104 & EIC4206 (12:36.4%, 1.0
EIC4205 & EIC4206 (12:36.4%, 1
EIC4206 (12:36.4%, 1.0)

EIC4205 & EIC4206 (12:36.4%, 1.0}
EIC5101 <= EIC4202 EIC4203 BIC4205 & EIC4206 (12:36.4%, 1.0}
BIC5101 <= EIC4202 EIC4205 EIC4206 (12:36.4%, 1.0)

EIC5101 <= EIC4203 EIC4205 & EIC4206 (12:36.4%, 1.0}

EIC5101 <= EIC4Z05 EIC4206 (12:36.4%, 1.0)

EICE101l <= EIC4100 (33:100.0%, 0.848)

EIC5101 <= EIC4102 EIC4100  {33:100.0%, 0.848)

EIC5101 <= EIC4102 EIC4103 & EIC4100 (33:100.0%, 0.848)

EIC5101 <= EIC4102 EIC4103 (33:100.0%, 0.848)

EICE101 <= EIC4102 EIC4105 & EIC4100 (33:100.0%, 0.848}

EICB101 <= EIC4102 EIC4105 & EIC4103 & BIC4100 {33:100.0%, 0.848)
EICBE101 <= EIC4102 EIC4105 & EIC4103 (33:100.0%, 0.848}

BEICHL01 <= EIC4102 EIC4105 (33:100.0%, 0.848)

EIC5101 <= EIC4102 {33:100.0%, 0.848)

EICH101 <= RIC4103 & EIC4100 (33:100.0%, C.848)

EIC5101 <= EIC4103 {33:100.0%, 0.848)

EIC5101 <= EIC4105 & EIC4100 (33:100.0%, 0.848)

EIC5101 <= EIC4105 & EIC4103 & EIC4100 {33:100.0%, 0.848)

EIC5101 <= EIC4105 & EIC4102 (33:100.0%, 0.848)

EIC5101 <= EIC4105 (33:100.0%, 0.848)

EIC5101 <= EIC4105 & EIC4103 & EIC4101 & EIC4104 {29:87.3%, 0.931)
ETC5101 <= EIC4105 & EIC4101 & EIC4104 (29:87.9%%, 0.931)

EIC5101 <= EIC4105 & EIC4100 & EIC4101 & EXC4104 {29:87.9%, 0.931)
EIC5101 <= ETC4103 & EIC4101 & EIC4104 (29:87.9%, 0.931)

ETC5101 <= ETC4103 & BIC4100 & EIC4101 & EICA104 (29:87.9%, 0.931)
EIC5101 <= EIC4102 & EIC4105 & EIC4101 & EIC4104 (29:87.9%%, 0.931)

Figura H1.92 - Regras de associagdo: disciplina EFC5101 (anual) apos o filtro




Anexo III - Regras de Associagio
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EICS101 <= EIC4107 & EIC4103 & EIC4101 & EIC4104 (29:87.9%, 0.931)
EICS5101 <= EILC4102 & EIC4101 & EIC4104 (29:87.9%, 0.931)

EIC5101 <= BIC4102 & EIC4100 & EIC4101 & EIC4104 {29:87.9%%, 0.931)
EIC5101 <= EIC410%t & EIC4104 (2%:87.9%, 0.931)

EIC510l <= BIC4100 & EIC4101 & EIC4104 (29:87.9%, 0.93%1)

EIC5101 <= BIC4105 & EIC4103 & EIC4101 (32:97.0%, 0.875)

EIC510L <= EIC4105 & EIC4103 & EIC4100 & EIC4101 (32:97.0%, 0.875)
EIC5101 <= EIC4105 & EIC4101 (32:97.0%, 0.875)

EIC5101 <= EIC4105 & EIC4100 & EIC4101 (32:97.0%, 0.875}

EIC5101 <= BETC4103 & EIC4101 (32:97.0%, 0.875)

EIC5101 <= EIC4103 & EIC4100 & EIC4101 (32:97.0%, 0.875)

EIC5101 <= BIC4102 & EIC4105 & EIC4103 & EIC4101 (32:97.0%, 0.875)
EIC5101 <= BIC4102 & EIC4105 & EIC4101 (32:97.0%, 0.875)

EIC5101 <= EIC4102 & EIC4105 & EIC4100 & EIC4101 (32:97.0%, 0.875}
EIC5101 <= BTC4102 & EIC4103 & EIC4101 (32:87.0%, 0.875)

EICE10l <= BEIC4102 & EILC4103 & EIC4100 & EIC4101 (32:97.0%, C.875}
EICE101 <= BIC4102 & EIC4101 ({32:97.0%, 0.875)

EIC5101 <= EIC4102 & EIC4100 & EIC4101 (32:%7.0%, 0.875)

EIC5101 <= BIC4101 (32:97.0%, 0.875)

EIC5101 <= EIC4100 & EIC4101 {32:97.0%, 0.875)

EIC5101 <= EIC4100 & EIC4104 {30:90.9%, 0.9)

EIC5101 <= BIC4102 & EIC4100 & EIC4104 (30:30.9%%, 0.9)

EIC5101 <= EIC4102 & ETC4103 & EIC4100 & EIC4104 (30:90:9%, 0.9)
EICH101 «= EIC4102 & EIC4103 & EIC4104 (30:%0.9%, 0.3)

EIC5101 <= EIC4102 & EIC4104 (30:%0.9%, 0.9}

EIC5101 <= EIC4102 & KIC4105 & EIC4100 & EIC4104 (30:90.9%, 0.9}
EIC5101 <= EIC4102 & EIC4105 & EIC4103 & EIC4104 (30:90.9%, 0.9}
EIC5101 <= ETC4102 & EIC4105 & ETC4104 (30:%0.%%, 0.85)

EIC5101 <= EIC4103 & EIC4100 & EIC4104 (30:90.9%, 0.9%)

EICS101 <= EIC4103 & EIC4104 (30:90.9%, 0.9}

EIC5101 <= EIC4104 {30:90.9%, 0.9)

EIC5101 <= EIC4105 & EIC4100 & EIC4104 (30:90.9%, 0.9)

EIC5101 <= EIC4105 & EIC4103 & EIC4100 & EIC4104 (30:90.9%, 0.9)
EIC510l <= EIC4105 & EIC4103 & EIC4104 (30:20.9%, 0.92)

EIC5101 <= ETC4105 & EIC4104 {30:90.9%, 0.9}

Figura II1.93 - Regras de associagdo: disciplina EIC5101 (anual) apds o filtro (cont.)




Anexo [l —Regras de Associacdo 239

Melhor suporte: 33:100.0% [conf=87.9%])
Melhor confianca: 100.0% (sup=14:42.4%)

EIC4101 & BIC4206 (14:42.4%, 1.0)
EIC4202 & BIC4101 & EIC4206 (14:42.4%, 1.0)
EIC4202 & BIC4206 (14:42.4%, 1.0)
EIC4206 (14:42.4%, 1.0)
EIC4206 (14:42.4%, 1.0}
EIC410C & EIC4101 & EIC4206 (14:42.4%,
EIC4100 & EIC4202 & EIC4206 (14:42.4%,
EIC4100 & BEIC4206 (l4:42.4%, 1.0)
EIC4101 & EIC4206 (14:42.4%, 1.0)
EIC4103 & EIC4100 & EIC4206 (14:42.4%, 1.0)
EIC4103 & EIC4101 & EIC4206 {(14:42.4%, 1.0)
EIC4103 & EIC4202 & EIC4206 {14:42.4%, 1.0}
EIC4103 & EIC4206 (14:42.4%, 1.0)
EIC4105 & EIC4100 & EIC4206 (14:42.43%, 1.0)
EIC4105 & EIC4101 & EIC4206 (14:42.4%, 1.0)
EIC4105 & EIC4103 & EIC4206 (14:42.4%, 1.0)
EIC4105 & EIC4202 & EIC4206 (14:4Z2.4%, 1.0)
EIC4105 & EIC4206 (14:42.4%, 1.0)
EIC4202 & EIC4101 & EIC4206 (14:42.4%, 1.0)
EIC4202 & EIC4206 (14:42.4%, 1.0)
EIC4206 (14:42.4%, 1.0}
EIC410C & EIC4101 & EIC4206 (14:42.4%, 1.0)

&

&

&

&

&

{

&

&

&

&

&

&

&

&

&

EICH102 <= EIC4100
EIC5102 <= EIC4100
EICB102 <= EIC4100
EICB102 <= EIC4100
EICE102 <= EIC4101
EIC5102 <= EIC4102
EICH102 <= EIC4102
EIC5102 <= EIC4102
EIC5102 <= EIC4102
EIC5102 <= EIC4102
EIC5102 <= EIC4102
EIC5102 <= EIC4102
EIC5102 <= EIC4102
EIC5102 <= EIC4102
EICE102 <= EIC4102
EIC5102 <= EIC4102
EIC5102 <= EIC4102
EIC5102 <= EIC4102
EIC5102 <= EIC4102
EICE10Z2 <= EIC4102
EICB102 <= EIC4102
RIC5102 <= EIC4103
EIC5102 <= EIC4103

e

EIC4100 EIC4202 & EIC4206 (14:42.4%, 1.0)
EIC4206 (14:42.4%, 1.0)

EIC4206 (14:42.4%, 1.0)

EIC4101 & EIC4206 (14:42.4%, 1.0)
ETC4206 (14:42.4%, 1.0)

14:42.4%, 1.0)

EIC4101 & EIC4206 (14:42.4%, 1.0)
EIC4202 & EIC4206 (14:42.4%, 1.0)
EIC4206 ([14:42.4%, 1.0}

EIC4206 {14:42.4%, 1.0)

EIC4100 & EIC4206 (14:42.4%, 1.0)
EIC4101 & EIC4206 (14:42.4%, 1.0}
EIC4202 & EIC4206 (14:42.4%, 1.0)
EIC4206 {14:42-4%, 1.0}

EIC4101 & EIC4206 (14:42.4%, 1.0)

EIC4101
EIC4202
EIC4202
EIC42006
EIC4100
EIC4100
EIC4100
EIC4101
EIC4103
EIC4103
EIC41Q3
EIC4103
EIC4202
EICA4202 & EIC4206 {14:42.4%, 1.0)
EIC4206 (14:4Z2.4%, 1.0)

EIC4101 & EIC4206 {14:42.4%, 1.0)
ETIC4206 (14:42.4%, 1.0)

14:42.4%, 1.0)

33:100.0%, 0.879)

EIC4100 (33:100.0%, 0.879)

EIC4103 & EIC4100 (33:100.0%, 0.879)
EIC4103 (33:100.0%, 0.879)

EIC5102 <= EIC4103
EICH107 <= EIC4103
EIC5102 <= ETC4103
ETC5102 <= EIC4103
EIC5102 <= EIC4105
EIC5102 <= EIC4105
EIC5102 <= EIC4105
EIC5102 <= EIC4105
EIC5102 <= EIC4105
EIC5102 <= EIC4105
EIC5102 <= EIC4105
EIC5102 <= EIC£105
EIC5102 <= EIC4105
EIC5102 <= EIC4105
EIC5102 <= EIC4105
EIC5102 <= EIC4202
EIC5102 <= EIC4202
EICB102 <= EIC4206
EICB102 <= EIC4100
EIC5102 <= EIC4102
EIC5102 <= EIC4102
EIC5102 <= EIC4102

EIC5102 <= EIC4102
EIC5102 <= EIC4102
EIC5102 <= EIC4102

&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
EICE102 <= EIC4103 & EIC4100
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
(
(
&
&
&
&
&
&

EIC4105
EIC4105
EIC4105

& ETIC4100 {33:100.0%,
& ETC4103 & EIC4100 {
& EIC4103 (33:100.0%,

0.879)
33:100.90%, 0.879)
0.879)

EICB1062 <= EIC4102 & EIC4105 (33:100.0%, 0.879)

EICB102 <= EIC4102 (33:100.0%, 0.879)

EICBE102 <= EIC4103 & EIC4100 {33:100.0%, 0.879)

EIC5102 <= EIC4103 {33:100.0%, 0.879)

EICB102 <= EIC4105 & EIC4100 (33:100.0%, 0.879)

EICS102 <= EIC4105 & EIC4103 & EIC4100 (33:100.0%, 0.879)

EIC5102 <= EIC4105 & EIC4103 {33:100.0%, ©.879)

EIC5102 <= EIC4105 {33:100.0%, 0.879)

EICH102 <= EIC4105 & EIC4103 & EIC4101 & EIC4104 (29:87.9%, 0.8931)
EIC510Z <= EIC4105 EIC4101 & EIC4104 (29:87.9%, 0.931)

EICH10Z <= EIC4105 BEIC4100 & EIC4101 & EIC4104 (29:87.9%, 0.931)
ETIC5102 <= EIC4103 EIC4101 & EIC4104 (29:87.%%, 0.931)

EICH10Z2 <= EIC4103 ETIC4100 & EIC4101 & EIC4104 (29:87.9%, 0.931)
EIC5102 <= EIC4102 EIC4105 & EIC4101 & EIC4104 (29:87.9%, 0.931)
EIC5102 <= EIC4102 &
EIC5102 <= EIC4102 &
EICH102 <= EICALLZ2
ETC5102 <= EIC4101

EIC4103 EIC4101 & EIC4104 (29:87.9%, 0.931)

&

&

&

&

&

&

& EIC4101 EIC4104 (29:87.8%, 0.931)

& EIC4100 & EIC4101 & EIC4104 (29:87.9%, 0.931)

& EIC4104 (29:87.9%, 0.931)
EICE102 <= EIC4100 & EIC41C1 & EIC4104 ({25:87.9%, 0.9%31)
EIC5102 <= BEIC4105 & EIC4103 & EIC4101 (32:97.0%, 0.%06}
BEICS5102 <= EIC4105 & EIC4103 & BEIC4100 & EIC4101 (22:97.0%, 0.906)
EIC5102 <= EIC4105 & EIC4101 (32:87.0%, 0.8086}
EIC5102 <= EIC4105 & EIC4100 & EIC4101 {32:97.0%, 0.906)
EIC5102 <= EIC4103 & EIC4101 (32:97.0%, 0.906)
EIC5102 <= RIC4103 & EIC4100 & EIC4101 (32:97.0%, 0.908)
EICE10Z <= EIC4102 & EIC4105
EICE1QZ <= EIC4102 &
EIC5102 <= EIC4102 &
EICE102 <= EIC4102 &

&
&

& EIC4103 & EIC4101 (32:97.0%, 0.206)
EIC4105 & EIC4101 (32:97.0%, 0.906)

EIC4105 & EIC4100 & EIC4101 (32:97.0%, 0.9086)
EIC4103 & EIC4101 (32:97.0%, 0.906)

EIC5102 <= EIC4102 EIC4103 & EIC4100 & EIC4101 (32:97.0%, 0.906)
EIC5102 <= EIC4102 BEIC4101 (32:97.0%, 0.906)

EIC5102 <= EIC4102 & EIC4100 & EIC4101 (32:97.0%, 0.306}

EIC5102 <= EIC4101 (32:97.0%, 0.906)

EIC5102 <= EIC4100 & EIC4101 {32:97.0%, 0.306)

Figura II1.94 - Regras de associagdo: disciplina EIC5102 (anual) apés o filtro




Anexo Il —Regras de Associagio 240

Melhor suporte: 33:100.0% ({conf=81.8%)
Melhor coenfianca: 100.0% (sup=12:36.4%)

EIC4104 & EIC4206 (12:36.4%, 1.Q)
EIC4206 (12:36.4%, 1.0)

EIC4104 & EIC4206 (12:36.4%, 1.0)
EIC42086 (12:36.4%, 1.0)

EIC4104 & EIC4206 (12:36.4%, 1.0)
EIC4104 & EIC4206 (12:36.4%, 1.0)
EIC4104 & EIC4206 (12:36.4%, 1.0)
EIC4206 (12:36.4%, 1.0)

EIC4105 EIC4104 & EIC4206 (12:36.4%, 1.0)
EIC4202 EIC4104 & EIC4206 (12:36.4%, 1.0)

EIC4101 &
&
&
&
&
&
&
&
&
&

RIC4100 & EIC4104 & EIC4206. (12:36.4%, 1.0)
&
&
&
(
&
&
&
&
&
&
&

EIC4104
ETC4202
ETC4104
EIC4100
EIC4101
EIC4103
EIC4104

EIC5103 <= EIC4100
EIC5103 <= EIC4100
EICS5103 <= EIC4100
ETIC5103 <= EIC4101
EIC5103 <= EIC4102
EICH103 <= EIC4102
EIC5103 <= EIC4102
EIC5103 <= EIC4102
EIC5103 <= EIC4102
EIC5103 <= EIC4102
EIC5103 <= EIC4103
EIC5103 <= EIC4103
EIC5103 <= EIC4103
EIC5103 <= EIC4103 EIC4202

&

&

&

&

&

&

&

&

&

&

&

& EIC4101 & EIC4104 & EIC4206 (12:36.4%, 1.0)

&

&
EIC5103 <= EIC4104 & EIC4206

&

&

&

&

&

&

&

(3

&

&

&

&

&

&

EIC4206 ([12:36.4%, 1.0}

ETC4104 & EIC4206 (12:36.4%, 1.0)
12:36.4%, 1.0)

EIC4104 & BIC4206 (12:36.4%, 1.0)

EIC4104 & EIC4206 (12:36.4%, 1.0)

EIC4104 & FEIC4206 (12:36.4%, 1.0}

EIC4206 (12:36.4%, 1.0)

EIC4104 & BIC4206 (12:36.4%, 1.0)
EICE103 <= EIC4202 EIC4101 EIC4104 & EIC4206 (12:36.4%, 1.0}
EICS5103 <= EIC4202 EIC4104 BEIC4206 {12:36.4%, 1.0)

EIC5103 <= EIC4100 3:100.0%, 0.818)

EIC5103 <= EIC4102 EIC4100 (33:100.0%, 0.818)

EICBE103 <= EIC4102 EIC4103 & EIC4100 (33:100.0%, 0.818)

EICE103 <= EIC4102 EIC4103 (33:100.0%, 0.818)

EIC5103 <= EIC4102 .& EIC4105 & ELC4100 (33:100.0%, 0.B18)

EIC5103 <= EIC41i02 EIC4105 & EIC4103 & EIC4100 (33:100.0%, 0.818}
EIC5103 <= EIC4102 BEIC4105 & EIC4103 (33:100.0%, 0.818}

EIC5103 <= EIC4102 & EIC4105 (33:100.0%, 0.81i8)

EIC5103 <= EIC410Z (33:100.0%, 0.818)

EIC5103 <= EIC4103 & RIC4100 (33:100.0%, 0.81i8B)

EIC5103 <= RIC4103 (33:100.0%, 0.818)

EIC5103 <= EIC4105 & EIC4100 (33:i100.0%, 0.818}

EIC5103 <= EIC4105 & EIC4103 & ELC4100 ({33:100.0%, 0.818)

EIC5103 <= EIC4105 & EIC4103 (33:100.0%, 0.818)

EICH103 <= EXIC4105 (33:100.0%, 0.818)

EIC5103 <= EIC4105 & EIC4103 & EIC4101 & EIC4104 (29:87.9%, 0.931)
EIC5103 <= ETC4105 & EIC4101 & EIC4104 (2%:87.9%, 0.931)

EIC5103 <= EIC4105 & EIC4100 & EIC4101 & EIC4104 {29:87.9%, 0.931)
EIC5103 <= EIC4103 & EIC4101 & EIC4104 (2%:87.9%, 0.931)

RIC5103 <= ETIC4103 & EIC4100 & EIC4101 & EIC4104 {29%:87.9%, 0.931)
EIC5103 <= EIC4102 & EIC4105 & EIC4101 & EIC4104 {28:87.9%, 0.931)
BIC5103 <= BIC4102 & BEIC4103 & EIC4101 & EIC4104 {29:87.9%, 0.931)
BICH103 <= EIC4102 & EIC4101 & EIC4104 (29:87.9%, 0.9%31}

EIC5103 <= EIC4102 & EIC4100 & EIC4101 & EIC4104 (29:87.9%, 0.931}
EICS5103 <= EIC4101 & EIC4104 (29:87.9%, 0.931)

EIC5103 <= EIC4100 & FIC4101 & EXC4104 (29:87.9%, 0.931)

EIC5103 <= EIC4105 & EIC4103 & EIC4101 {32:97.0%, 0.844)

EIC5103 <= EIC4105 & EIC4103 & EIC4100 & EIC4101 (32:97.0%, 0.844)
EIC5103 <= EIC4105 & EIC4101 (32:97.0%, (.E44)

EIC5103 <= EIC4105 & EIC4100 & EIC4101 (32:97.0%, 0.844)

EIC5103 <= EIC4103 & EIC4101 (32:97.0%, 0.844)

EIC5103 <= EIC4103 & EIC4100 & EIC4101 (32:97.0%, 0.844)

EIC5103 <= EIC4102 & EIC4105 & BIC4103 & EIC4101 (32:97.0%, 0.844)
EIC5103 <= EIC41CZ & EIC4105 & EIC4101 (32:97.0%, 0.844)

EIC5103 <= EIC4102 & EIC4105 & EIC4100 & EIC4101 (32:97.0%, 0.844)
&
&
&
&
(3
&
&
&
&
&
&
&

&
&
&
&

EIC4104

EIC5103 <= EIC4105 EIC4100
EIC5103 <= EIC4105 EIC4101
EIC5103 <= EIC4105 EIC4103
EIC5103 <= EIC4105 EIC4104
EIC5103 <= EIC4105 EIC4202

EIC5103 <= EIC4102 EIC4103 & EIC4101 (32:97.0%, 0.844)

EIC5103 <= EIC4102 FEIC4103 & EIC4100 & EIC4101 (32:97.0%, 0.844)
EIC5103 <= EIC4102 EIC4101 (32:97.0%, 0.844)

EIC5103 <= EIC4102 EIC4100 & EIC4101 {32:97.0%, 0.844)

EIC5103 <= EIC4101 2:97.0%, 0.844)

EICS5103 <= EIC4100 ETC410% (32:97,0%, 0.844)

EIC5103 <= EIC4100 EIC4104 (30:90.9%, 0.9)

EIC5103 <= RIC4102 EIC4100 & EIC4104 (30:90.9%, 0.9)

ETC5103 <= EIC4102 EIC4103 & EIC4100 & EIC4104 (30:90.9%, 0.9)
EIC5103 <= EIC4102 EIC4103 & EIC4104 (30:90.9%, 0.9)

EIC5103 <= EIC4102 EIC4104 (30:20.9%, 0.9)

EIC5103 <= EIC4102 EIC4105 & EIC4100 & EIC4104 (30:90.9%, 0.9)
EICB103 <= EIC4102 EIC4105 & EIC4103 & BIC4104 (30:90.8%, 0.9}
BEIC5103 <= ETC4102 BEIC4105 & BIC4104 (30:90.9%, 0.9}

EIC5103 <= EIC41i03 EIC4200 & EIC4104 (30:90.9%, 0.9)

EIC5103 <= EIC4103 EIC4104 (30:90.9%, 0.9)

EIC5H103 <= EIC4104 (30:20.9%, 0.9}

EIC5103 <= EIC4105% & EIC4100 & EIC4104 (30:30.9%, 0.9)

EIC5103 <= EIC4105 & EIC4103 & EIC4100 & EIC4104 (30:90.9%, 0.9)
EIC5103 <= EIC4105 & EIC4103 & EIC4104 (36:90.9%, 0.9}

EIC5103 <= EIC4105 & EIC4104 (30:20.9%, 0.9)

Figura IIL.95 - Regras de associacio: discipling EIC5103 (anual} apds o filfro




Anexo Il -Regras de Associagdo 241

Melhor suporte: 16:48.5% [conf=81.2%)

Melhor confianca: 86.7% (sup=15:45.5%)

EIC5104 <= EIC4101 & EIC4104 & EIC4200 & EIC4204 (15:45.5%, 0.8B67)
EIC5104 <= EIC4100 & EIC4101 & EIC4104 & EIC4204 (16:48.5%, 0.812)
EIC5104 <= EIC4100 & EIC4104 & EIC4200 & EIC4204 (16:48.5%, 0.812)
EICH104 <= EIC4101 & EIC4104 & EIC4204 (16:48.5%, 0.812)

EIC5104 <= EIC4101 & EIC4201 & EIC4104 & EIC4204 (16:48.5%, 0.812)
EIC5104 <= ETIC4101 & EIC4203 & EIC4104 & EIC4204 (16:48.5%, 0.812)
EIC5104 <= EIC4101 & EIC4205 & EIC4104 & EIC4204 (16:48.5%, 0.812)
ETC5104 <= EIC4101 & EIC4205 & EIC4200 & EIC4204 (16:48.5%, 0.812)
EIC5104 <= EIC4102 & EIC4101 & EIC4104 & EIC4204 (16:48.5%, 0.812)
ETC5104 <= EIC4102 & EIC4104 & EIC4200 & EIC4204 (16:48.5%, 0.812)
EIC5104 <= EIC4103 & EIC4101 & BIC4104 & EIC4204 (16:48.5%, 0.812)
EIC5104 <= EIC4103 & EIC4104 & EIC4200 & EIC4204 (16:48.5%, 0.812)
EIC5104 <= EIC4104 & EIC4200 & EIC4204 (16:48.5%, 0.812)

EIC5104 <= ETC4105 & EIC4101 & EIC4104 & EIC4204 (16:48.5%, 0.812)
EIC5104 <= EIC4105 & EIC4104 & EIC4200 & EIC4204 (16:48.5%, 0.812)
EIC5104 <= EIC4201 & EIC4104 & EIC4200 & EIC4204 (16:48.5%, 0.812)
EIC5104 <= EIC4202 & RIC4101 & EIC4104 & EIC4204 (16:48.5%, 0.812)
EIC5104 <= EIC4202 & EIC4104 & EIC4200 & EIC4204 (16:48.5%, 0.812)
EICH5104 <= EIC4203 & BIC4104 & EIC4200 & ETIC4204 (16:48.5%, 0.812)
BICE1I04 <= EIC4205 & EIC4104 & EIC4200 & ETC4204 ({16:48.5%, 0.812)

Figura II1.96 - Regras de associagdo: disciplina EIC5104 (anual) apés o filtro




Anexo Il -Regras de Associagdo

242

Melhor suporte:

Melhor confianca:

33:100.0%
100.0%

{conf=90.9%)
{sup=14:42.,4%}

EIC5106 <= BIC4100 & EIC4101 & EIC4206 (14:42.4%, 1.0}

EIC5106 <= EIC4100 & EIC4202 & EIC4101 & EIC4206 {14:42.4%, 1.0)
EIC5106 <= EIC4100 & EIC4202 & EIC4206 (14:42.4%, 1.0}

EICEL06 <= EIC4100 & EICA206 (14:42.4%, 1.0)

EICEL06 <= EIC4101 & EIC4206 (14:42.4%, 1.0)

EIC5106 <= EIC4102 & EIC4100 & EIC4101 & EIC4206 {14:42.4%, 1.0)
EIC5106 <= EIC4102 & EIC4100 & EIC4202 & EIC4206 (14:42.4%, 1.0)
FIC5106 <= EIC4102 & EIC4100 & EIC4206 (14:42.4%, 1.0)

EIC5106 <= EIC4102 & BIC4101 & EIC4206 (14:42.4%, 1.0)

EIC5106 <= EIC4102 & EIC4103 & EIC4100 & EIC4206 ({14:42.4%, 1.0)
EIC5106 <= EIC4102 & EIC4103 & EIC4101 & EIC4206 (14:42.4%, 1.0)
EIC5106 <= EIC4102 & RIC4103 & EIC4202 & EIC4206 (14:42.4%, 1.0}
EIC5106 <= EIC4102 & EIC4103 & EIC4206 (14:42.4%, 1.0}

EIC5106 <= EIC4102 & EIC4105 & EIC4100 & EIC4206 (14:42.4%, 1.0)
EIC5106 <= EIC4102 & EIC4105 & EIC4101 & EIC4206 (14:42.4%, 1.0]
EIC5106 <= EIC4102 & EIC4105 & -ETC4103 & EIC4206 (14:42.4%, 1.0}
EIC5106 <= EIC4102 & EIC4105 & EIC4202 & EIC4206 (14:42.4%, 1.0}
EIC5106 <= RIC4102 & EIC4105 & EIC4206 (14:42.4%, 1.0}

EIC5106 <= EIC4102 & RIC4202 & EIC4101 & EIC4206 (14:42.4%, 1.0}
EIC5106 <= EIC4102 & BIC4202 & BIC4206 (14:42.4%, 1.0} -
EIC5106 <= EIC4102 & EIC4206 (14:42.4%, 1.0)

EICS106 <= EIC4103 & BIC4100 & EIC4101 & EIC4206 (14:42.4%, 1.0)
EIC5106 <= EIC4103 & EIC4100 & EIC4202 & EIC4206 {14:42.4%, 1.0)
EIC5106 <= EIC4103 & EIC4100 & EIC4206 (14:42.4%, 1.0)

EIC5106 <= EIC4103 & EIC4101 & EIC4206 (14:42.4%, 1.0)

EIC5106 <= EIC4103 & EIC4202 & EIC4101 & EIC4206 (14:42.4%, 1.0)
EIC5106 <= EIC4103 & EIC4202 & BIC4206 (14:42.4%, 1.0)
TETC5106 <= EIC4103 & EICA206 (14:42.4%, 1.0)

EIC5106 <= EIC4105 & EIC4100 & EIC4101 & EIC4206 {14:42.4%, 1.0}
EIC5106 <= ETIC4105 & EIC4100 & EIC4202 & EIC4206 (14:42.4%, 1.0)
EIC5106 <= EIC4105 & RICAL00 & EIC4206 (14:42.4%, 1.0)

EIC5106 <= EIC4105 & EIC4101 & EIC4206 (14:42.4%, 1.0)

EIC5106 <= EIC4105 & EIC4103 & EIC4100 & EIC4206 (14:42.4%, 1.0)
EICH106 <= EIC4105 & EIC4103 & EIC4101 & EIC4206 (14:42.4%, 1.0)
EIC5106 <= EIC4105 & EIC4103 & EIC420Z & EIC4206 (14:42.4%, 1.0)
EIC5106 <= EIC4105 & EIC4103 & EIC4206 (14:42.4%, 1.0}

EIC5106 <— EIC4105 & EIC4202 & EIC4101 & EIC4206 (14:42.4%, 1.0}
EIC5106 <= EIC4105 & EIC4202 & EIC4206 (14:42.4%, 1.0)

EIC5106 <= EIC4105 & EIC4206 (14:42.4%, 1.0)

EIC5106 <= EIC4202 & EIC410l & EIC4206 {14:42.4%, 1.0)

EIC5106 <= EIC4202 & EICA206 [14:42.4%, 1.0}

EIC5106 <= EIC4206 (14:42.4%, 1.0)

EIC5106 <= EIC4100 (33:100.0%, 0.909)

RIC5106 <= EIC4102 & RIC4100 {33:100.0%, 0.809)

EIC5106 <= EIC4102 & RIC4103 & BIC4100 {33:100.0%, 0.909)
EIC5106 <= EIC4102 & EIC4103 {32:100.0%, 0.9209)

EICS5106 <= EIC4102 & BIC4105 & EIC4100 (33:100.0%, 0.909)
EIC5106 <= EIC4102 & EIC4105 & EIC4103 & EIC4100 (33:100.0%, 0.909)
EIC5106 <= EIC4102 & EIC4105 & EIC4103 (33:100.0%, 0.509)
EIC5108 <= EIC4102 & EIC4105 (33:100.0%, 0.909)

EICE106 <= EIC43102 (33:100.0%, 0.9209)

EIC5106 <= EIC4103 & EIC4100 (32:100.0%, 0.909)

EIC5106 <= EIC4103 (33:100.0%, 0.909)

EIC5106 <= BIC4105 & EICA100 {33:100.0%, 0.909)

EIC5106 <= RIC4105 & BIC4103 & EIC4100 (33:100.0%, 0.903)
EIC5106 <= EIC4105 & EIC4103 {(33:100.0%, 0.903)

ETIC5106 <= EIC4105 (33:100.0%, 0.909)

ETC5106 <= EIC4105 & EIC4104 (30:90.9%, 0.933)

EIC5106 <= EIC41C05 & EIC4103 & EIC4104 (30:90.9%, 0.933)

FIC5106 <= EIC4105 & EIC4103 & EIC4100 & EIC4104 (30:90.9%, 0.933)
ETCH106 <= EIC4105 & EIC4100 & EICAL04 (30:90.9%, 0.933)

EIC5106 <= EIC4104 (30:90.9%, 0.933}

EIC5106 <= EIC4103 & EIC4104 (30:90.8%, 0.8933)

EIC5106 <= BIC4103 & EIC4100 & EIC4104 (30:90.9%, 0.933)

EIC5106 <= EIC4102 & EIC4105 & ETIC4104 (30:90.9%, 0.933)

EIC5106 <= EICA102 & EIC4105 & EIC4103 & EIC4104 (30:90.9%, 0.933)
ETICH106 <= EIC4102 & BIC4105 & EIC4100 & EIC4104 (30:90.9%, 0.933)
EIC5106 <= RBIC4102 & EIC4104 (30:90.9%, 0.933)

EIC5106 <= EIC4102 & EIC4103 & EIC4104 (30:90.3%, 0.933)

ETICHI06 <= BEIC4102 & EIC4103 & EIC4100 & EIC4104 (30:90.9%, 0.933)
EIC5106 <= EIC4102 & EIC4100 & EIC4104 (30:90.9%, 0.933)

EIC5106 <= EIC4100 & EIC4104 (30:90.9%, 0.933)

Figura HL97 - Regras de associagdo: disciplina EIC5106 (anual) apds o filtro




Anexo II] -Regras de Associacdo 243

Melhor suporte: 33:100.0% {conf=33.9%)

Melhor confianca: 100.0% (sup=18:54.5%)

EIC5201 <= EIC4100 & RIC4201 & EIC4205 & EIC4204 (18:54.5%, 1.0)
EIC5201 <= EIC4100 & REIC4202 & EIC4205 & EIC4204 (18:54.5%, 1.0)
EIC5201 <= EIC4100 & EIC4203 & EIC4205 & EIC4Z04 {18:54.5%, 1.0)
EICBE201 <= EIC4100 & ETC4205 & EIC4204 (18:54.5%, 1.0)

EICE201 <= EIC4102 & EIC4100 & EIC4205 & EIC4204 (18:54.5%, 1.0}
EIC5201 <= EIC4102 & EIC4103 & EIC4205 & EIC4204 (18:54.5%, 1.0}
EIC5201 <= EIC4102 & EICA4105 & BIC4205 & EIC4204 (18:54.5%, 1.0}
EIC5201 <= EIC4102 & EIC4201 & EIC4205 & EIC4204 (18:54.5%, 1.0}
EIC5201 <= EIC4102 & EIC4202 & EIC4205 & EIC4204 (18:54.5%, 1.0)
EIC5201 <= ETC4102 & EIC4203 & EIC4205 & EIC4204 (18:54.5%, 1.0}
EIC5201 <= EIC4102 & EIC4205 & EIC4204 (1i8:54.5%, 1.0)

EIC5201 <= EIC4103 & EIC4100 & EIC4205 & EIC4204 (18:54.5%, 1.0}
EIC5201 <= EIC4103 & EIC4201 & EIC4205 & EIC4204 (18:54.5%, 1.0}
EIC5201 <= BIC4103 & EIC4202 & EIC4205 & EIC4204 (18:54.5%, 1.0}
EIC5201 <= EIC4103 & EIC4203 & EIC4205 & EIC4204 (18:54.5%, 1.0}
EICH201 <= EBIC4103 & EIC4205 & EIC4204 ({1B:54.5%, 1.0)

EIC5201 <= EIC4105 & EIC4100 & EIC4205 & EIC4204 (18:54.5%, 1.0)
ETC5201 <= EIC4105 & EIC4103 & EIC4205 & EIC4204 (18:34.5%, 1.0)
EIC5201 <= EIC4105 & EIC4201 & EIC4205 & EIC4204 (18:54.5%, 1.0}
EIC5201 <= EIC4105 & EIC4202 & EIC4205 & EIC4204 (18:54.5%, 1.0)
ETCH5201 <= EIC4105 & EIC4203 & RIC4205 & EIC4204 (18:54.5%, 1.0)
EIC5201 <= BIC4105 & EIC4205 & EIC4204 (18:54.5%, 1.0)

EIC5201 <= EIC4201 & EIC4203 & EIC4205 & EIC4204 (18:54.5%, 1.0)
EIC5201 <= EIC4201 & EIC4205 & EIC4204 (18:54.5%, 1.0}

EICS5201 <= EIC4202 & ETC4201 & EIC4205 & EIC4204 (18:54.5%, 1.0)
EIC5201 <= BIC4202 & EIC4203 & EIC4205 & EIC4204 (18:54.5%, 1.0)
EIC520]1 <= EIC4202 & EICA205 & EIC4204 (18:54.5%, 1.0)

EIC5201 <= RIC4203 & EIC4205 & EIC4204 (18:54.5%, 1.0)

EIC5201 <= EIC4205 & EIC4204 (18:54.5%, 1.0)

EIC5201 <= EIC4100 (33:100.0%, 0.939)

EICE201 <= EIC410% & EIC4100 ({33:100.0%, 0.939)

EIC5201 <= LEIC4102 & EIC4103 & EIC4100 ({33:100.0%, 0.939)

EIC5201 <= EIC4102 & EIC4103 ({33:100.0%, 0.939)

EICB201 <= EIC4102 & EIC4105 & EICAL00 (33:100.0%, 0.939)

EICH201 <= EIC4107 & EIC4105 & EIC4103 & EIC4100 (33:100.0%, 0.939)
FEIC5201 <= EIC4102 & EIC4105 & EIC4103 (33:100.0%, 0.938)

ETIC5201 <= RIC4102 & EIC4105 (33:100.0%, 0.939)

EIC5201 <= EIC4102 (33:100.0%, 0.939)

EICBE201 <= EIC4103 & EIC4100 (33:100.0%, 0.939)

EIC5201 <= EIC4103 {33:100.0%, 0.93%)

EIC5201 <= EIC4105 & EIC4100 {33:100.0%, 0.939)

ETC5201 <= EIC4105 & EIC4103 & ETIC4100 (33:100.0%, 0.939)

EIC5201 <= EIC4105 & EIC4103 (33:100.0%, 0.939)

EIC5201 <= EIC4105 (33:100.0%, 0.93%)

EIC5201 <= ETC4205 (30:90.9%, 0.967)

EICBE201 <= EIC4203 & EIC4205 (30:90.9%, 0.967)

BICK201 <= EIC4202 & EIC4205 (30:90.0%, 0.967)

EIC5201 <= EIC4202 & EIC4203 & EIC4205 (30:90.9%, 0.967)

EIC5201 <= EIC4202 & EIC4201 & RIC4205 (30:90.9%, 0.967)

EIC5201 <= EIC4202 & EIC4201 & EIC4203 & EIC4205 (30:90.9%, 0.9%67)
EIC5201 <= EIC4201 & EIC4205 (30:90.9%, 0.967)

EICBE201 <= EIC4201 & EIC4203 & EIC4205 (30:90.9%, 0.967)

EICK201 <= EIC4105 & EIC4205 (30:90.9%, 0.987)

EIC5201 <= EIC4105 & EILC4203 & ETC4205 (30:90.9%, 0.967)

EICGE201 <= EIC4105 & EIC4202 & EIC4205 (30:90.9%, 0.967)

EIC5201 <= EIC4105 & EIC4202 & EICA203 & EIC4205 (30:90.9%, 0.867)
EIC5201 <= EIC4105 & EIC4202 & EIC4201 & EIC4205 (30:90.9%, 0.967)
EICE201 <= EIC4105 & RIC4201 & EIC4205 (30:90.9%, 0.967)

EIC5201 <= EIC4105 & EIC4201 & EIC4203 & EIC4205 (30:50.9%, 0.9%67)
EIC5201 <= EIC4105 & EIC4104 (30:90.8%, 0.967)

EICB201 <= EIC4105 & EIC4103 & EIC4205 ({30:90.9%%, 0.9367)

EICE201 <= EIC4105 & EIC4103 & EIC4203 & EIC4205 (3Q0:90.9%, 0.967)
EICE201 <= EIC4105 & EIC4103 & EIC4202 & EIC4205 (30:90.9%, 0.9%67)
EIC5201 <= EIC4105 & EIC4103 & EIC4201 & EBIC4Z05 (30:90.9%, 0.9%67)
EIC5201 <= EIC4103 & EIC4103 & FIC4104 (30:90.9%, 0.967)

EIC5201 <= EIC4105 & EIC4103 & EIC4100 & EIC4205 (30:90.9%, 0.9%67)
EIC5201 <= BIC4105 & BEIC4103 & EIC4100 & EIC4104 (30:90.9%, 0.967)
EICE201 <= BEIC4105 & EIC4100 & EIC4205 (30:90.9%, 0.967)

EICS5201 <= EIC4105 & EIC4100 & EIC4203 & EIC4205 (30:90.9%, 0.967)
EIC5201 <= EIC4105 & EIC4100 & EIC4202 & EIC4205 (30:%0.9%, 0.967)
EIC5201 <= EIC4105 & EIC4100 & EIC4201 & EIC4205 (30:90.8%%, 0.267)
EIC520] <= ETC4105 & EIC4100 & EIC4104 (30:90.9%, 0.9867)

EIC5201 <= EIC4104 {30:90.9%, 0.967)

EIC5201 <= EIC4103 & EIC4205 (30:920.9%9%, 0.967)

EIC5201 <= EIC4103 & EIC4203 & EIC4205 (30:90.9%, 0.987)

EICE201 <= EIC4103 & EIC4202 & EIC4205 (30:920.9%, 0.967)

EICE201 <= EIC4103 & EIC4202 & EIC4203 & EIC4205 (30:90.9%, 0.967)
ETICH201 <= EIC4103 & EIC4202 & EIC4201 & EIC4205 (30:90.39%, 0.9%67)
EIC5201 <= ETIC4103 & BEIC4201 & EIC4205 [30:90.8%, 0.9%67)

EIC5201 <= EIC4103 & EIC4201 & EIC4203 & EIC4205 (30:90.9%, 0.967)

Figura I1L98 - Regras de associagio: discipling EIC5201 (anual) apds o filtro
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EIC5201 <= EIC4103 & EIC4104 (30:90.9%, 0.967)

EIC5201 <= RIC4103 & EIC4100 & FEIC4205 (30:20.9%, 0.267)

EIC5201 <= EIC4103 & EIC4100 & EIC4203 & EIC4205 (30:%0.9%, 0.967)
EIC5201 <= EIC4103 & EIC4100 & EIC4202 & EIC4205 ([30:90.9%, 0.967)
EIC5201l <= EIC4103 & EIC4100 & EIC4201 & EIC4205 (30:90.9%, 0.967)
EIC5201 <= EIC4103 & EIC4100 & EIC4104 (30:90.9%, 0.8%67}

ETC5201 <= BEIC4102 & EIC4205 (30:90.9%, 0.967)

EIC5201 <= EIC410Z & EIC4203 & EIC£205 (30:90.9%, 0.967)

BIC5201 <= EIC4102 & EIC4202 & EIC4205 (30:90.9%, 0.9%67)

EIC5201 <= EIC4102 & EIC4202 & EIC4203 & EIC4205 (30:90.9%, (.967)
EIC520] <= EIC4102 & EIC4202 & EIC4201 & EIC4205 (30:%0.9%, 0.9267)
EIC5201 <= BIC4102 & EIC4201 & EIC4205 (30:90.9%, 0.9%67)

EIC5201 <= EIC4102 & EIC4201 & EIC4203 & EIC4205 (30:90.9%, C.5%67)
EIC5201 <= EIC4102 & EIC4105 & EIC4205 (30:90.9%, 0.967)

EIC5201 <= EIC4102 & EIC4105 & EIC4203 & EIC4205 (30:90.9%, 5.967)
EICK201 <= EIC4102 & EIC4105 & EIC4202 & EIC4205 (30:90.9%, 0.967)
EIC5K201 <= EIC4102 & ETC4105 & EIC4201 & EIC4205 (30:20.09%, 0.9%67)
EIC5201 <= EIC410Z & EIC4105 & EIC4104 (30:90.%8%, 0.967)

EIC5201 <= EIC4102 & EIC4105 & EIC4103 & EIC4205 (30:%0.9%, 0.967)
EIC5201 <= EIC4102 & EIC4105 & EIC4103 & EIC4104 (30:90.9%, 0.9&7)
EIC5201 <= EIC4102 & EIC4105 & EIC4100 & EIC4205 (30:20.9%, 0.967)
EIC5201 <= EIC4102 & EIC4105 & EIC4100 & BEIC4104 (30:20.9%, 0.967)
EIC5201 <= BIC4102 & EIC4104 (30:90.9%, 0.9867) -

EICH5201 <= EIC4102 & RIC4103 & EIC4205 (30:90.9%, 0.967)

EIC5201 <= EIC4102 & EIC4103 & EIC4203 & EIC4205 (30:90.9%, 0.967)
EIC5201 <= EIC4102 & EIC4103 & EIC4202 & EIC4205 (30:90.9%, 0.967)
EIC5201 <= EIC410Z & EIC4103 & EIC4201 & RIC4205 (30:90.9%, 0.967)
EIC5201 <= EIC4102 & RIC4103 & EIC4104 (30:90.9%, 0.967)

EIC5201 <= EIC4102 & EIC4103 & EIC4100 & EIC4205 (30:20.9%, 0.967)
EIC5201 <= EIC4102 & KIC4103 & EIC4100 & EIC4104 (30:90.9%, 0.967]
BEIC5201 <= EIC410Z & ETIC4100 & EIC4205 ({30:90.9%, 0.967)

EIC5201 <= EIC4102 & ETC4100 & EIC4203 & EIC4205 (30:80.9%, 0.967)
EIC5201 <= EIC410Z & EIC4100 & EIC4202 & EIC4205 (30:%0.9%, 0.967])
EIC5201 <= EIC4102 & EIC4100 & EIC4201 & EIC4205 (30:90.9%, 0.967)
EIC5201 <= EIC4102 & EIC4100 & EIC4104 {30:90.9%, 0.967)

EIC5201 <= EIC4100 & EIC4205 (30:90.9%, 0.967)

EIC5201 <= EIC4100 & EIC4203 & EIC4205 (30:90.9%, 0.967)

EIC5201 <= EIC4100 & EIC4202 & EIC4205 (30:90.9%, 0.967)

EICS5201 <= EIC4100 & EIC4202 & EIC4203 & EIC4205 (30:90.9%, 0.567)
EIC5201 <= EIC4100 & EIC4202 & EIC4201 & EIC4205 (30:20.9%, 0.967)
EIC5201 <= EIC4100 & EIC4201 & EIC4205 (30:90.9%, 0.967)

EIC5201 <= EIC4100 & EIC4201 & EIC4203 & EIC4Z05 (30:90.9%, 0.967)
EICS5201 <= EIC4100 & EIC4104 (30:90.9%, 0.967)

Figura ITL 5"9 - Regras de associagdo: disciplina EIC5201 (anual) apds o filtre (cont.)







