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namie age income lean_decision

Sandy Jones young o risky

Bill Lee young Tonw risky

Caroline Fox middle_aged high safe

Rick Field middle_aged low risky

Susan Lake senior o safe Classification niles

Claire Phips  senior medium  safe

Joa Smith middle_aged high safe

IF age = youth THEN loan_decision = risky

IF income = high THEN loan_decision = safe

IF age = middle_aged AND income = low
THEN loan_decision = risky
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Name

Function

Bayes

Trees

Rules

Functions

AODE

BayesNet
ComplementNaiveBayes
NaiveBayes
NaiveBayesMultinomial
NaiveBayesSimple
NaiveBayesUpdateable

ADTree
DecisionStump
I3

J48

Lmr

MaP

NBTree

RandomForest
RandomTree

REPTree
UserClassifier
ConjunctiveRule
DecisionTable
JRip

M5Rules

Nnge

OneR
Part

Prism
Ridor
ZeroR

LeastMedSq
LinearRegression
Logistic
MultilayerPerceptran
PaceRegression
RBFNetwork
SimpleLinearRegression
SimpleLogistic

SMO

Averaged, one-dependence estimators

Learn Bayesian nets

Build a Complement Naive Bayes classifier

Standard probabilistic Naive Bayes classifier

Multinomial version of Naive Bayes

Simple implementation of Naive Bayes

Incremental Naive Bayes classifier that learns one instance
at a time

Build alternating decision trees

Build one-level decision trees

Basic divide-and-conguer decision tree algorithm

C4.5 decision tree learner (implements C4.5 revision 8)

Build logistic model trees

M5” model tree learner

Build a decision tree with Naive Bayes classifiers at the
leaves

Construct random forests

Construct a tree that considers a given number of random
features at each node

Fast tree learner that uses reduced-error pruning

Allow users to build their own decision tree

Simple conjunctive rule leamer

Build a simple decision table majority classifier

RIPPER algorithm for fast, effective rule induction

Obtain rules from model trees built using M5’

Nearest-neighbor method of generating rules using
nonnested generalized exemplars

1R classifier

Obtain rules from partial decision trees built using J4.8

Simple covering algorithm for rules

Ripple-down rule learner

Predict the majority class (if nominal) or the average value
(if numeric)

Robust regression using the median rather than the mean

Standard linear regression

Build linear logistic regression models

Backpropagation neural network

Build linear regression madels using Pace regression

Implements a radial basis function network

Learn a linear regression model based on a single altribute

Build linear logistic regression models with built-in
attribute selection

Sequential minimal optimization algarithm for support
vector classification
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Name

Function

SM0reqg Sequential minimal optimizetion algorithm for support
vector regression
VotedPerceptron Voted perceptron algorithm
Winnow Mistake-driven perceptron with multiplicative updates
Lazy B1 Basic nearest-neighbor instance-based lzamer
Bk k-nearest-neighbor classifier
KStar Nearest neighbor with generalized distance function
LBR Lazy Bayesian Rules classifier
LWL General algorithm for locally weighted leaming
Misc. Hyperpipes Extremely simple, fast learner based on
hypervolumes in instance space
VF Voting feature intervals method, simpls and fast
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Attribute selection output

Search Method:
Best first.
Start set: no attributes
Search direction: forward
3tale search after 5 node expansions
Total number of subsets ewvaluated: 78
Merit of best subset found: 0.278

Attribute Subset Evaluator (supervised, Class (nominal): 12 Final Gradel):

CFS Subset Evaluator
Including locally predictive attributes

Selected attributes: 1,3,6,8,10 : 5
ID
Avg Grade_Lab
Tnit Before Study
number of login
interaction _with Professor
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| &| 11:20:05 - Ranker + InfoGainAttributeEval [E=EA=x=

Attribute Evaluator (supervised, Class (nominal): 12 Final Gradel):
Information Gain Fanking Filter

Fanked attributes:

0.87842 1 ID

0.28801 10 interaction _with Frofessor

0.14258 8 mumber_of login

0.11483 3 Avyg Grade Lab

0.10045 & Unit Before Study

0.0533835 7 Homework

0.03937 5 Post-Test i
0.02734 4 Pre-Test_Form

0.02881 11 Source -
0.00883 2 Gender 1
0 % hours _of study

Selected attributes: 1,10,8,3,8,7,5,4,11,2,9 : 11
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=== Pun information ===

Scheme: weka.classifiers. trees.J48grafc -C 0.25 -M 2
Eelation: final data-weka.filters.unsupervised.attribute.PRemove-R2,4-5,7,%,11
Instances: 108
Attributes: g
I

Avyg Grade

Tnit Before Study
number of login
interaction with Professor
Final Gradel

Test mode: 10-fold cross-validation

Correctly Classified Instances 85 S0.5%88 %
Incorrectly Classified Instances 10 9,434 %
Eappa statistic 0.8794

Mean absolute error 0.15%21

Foot mean sdquared error 0.2853

Felative absolute error 53.271% %

Foot relative squared error 74.3249 %

Total Number of Instances 10&

=== Detailed Accuracy By Class ===

TP Fate FP Rate Precision Becall F-Measure ROC Area C(Class

0.943 0.283 0.543 0.943 0.943 0.881 paszsed
0.737 0.057 0.737 0.737 0.737 0.881 failed
Weighted Awg. 0.%0& 0.22 0.%08 0.%0& 0.%08 0.881

=== Confusion Matrix ===

a b <-- classified as
82 5 | a = passed
514 | b = failed
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Best rules found:

interaction with Professor=very high 28 ==> Final Gradel=passed I8 conf: (1)

. mumber_of login=high interaction with Professor=very high 20 ==» Final Gradel=passed 20 conf: (1)
. Unit Before Scudy=ch3 1% ==> Final Gradel=passed 1% conf:il)

. Post-Test=C mmber of login=high 19 ==> Final Gradel=passed 19 conf: (1)

. Unit Before Study=chZ interaction with Professorshigh 13 ==> Final Gradel=passed 13 cong: (1)

. Pre-Test Form=A Post-Test=C 17 ==> Final Gradel=passed 17 conf: (1)

. Avyg Grade=D le ==> Unit Before Study=chl le conf:(l)

. interaction with Professor=high 27 ==» Final Gradel=passed g conf: (0.98)

. Unit Before Study=ch2 number of login=medium 20 ==> Final Gradel-passed 1% conf: (0.53)

10, Pre-Test Form=A Jource=e-book 19 ==» Final Gradel=passed 18 conf: (0.95)
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Interaction with Professor = very high: passed (28.54)

Interaction with Professor = medium: passed (29.56/4.0)

Interaction with Professor = low
|Avg Grade <=92.5
| [Homework = very high: passed (0.0{14.0/1.0)

| [Homework != very high: failed (20.4/6.38)
|Avg Grade > 92.5: passed (0.0/18.0/1.0)
Interaction with Professor = high: passed (27.52/1.0)
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If Interaction with Professor = very high, then final grade= passed
If Interaction with Professor = medium, then final grade= passed
If Interaction with Professor = high, then final grade= passed
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ID, Gender, Avg Grade, Pre-Test Form, Post-Test, Unit Before Study, Homework,
number of login, hours of study, interaction with Professor, Source, Final Grade.
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ithin cluster sum of squared errors:
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1 2 3 4
77.8 71.3848 58.75 g8g.2841

el 5Kl g gonadss Olles (25,5 V-0 S5

3 OlS18 as o g olowy pioren ‘L“éks PSS sl ) balbys u.._f.;l.w Sade S ol o

ok 4 sanaiys Sllee Coro Gl djsln elite 4 pmlei e csalin 1) alys e

JAZ o )sUl 5l Gom b ool i3 J18 (B0g5 4y bogrye Az 0 518 o LT oSl (ansets

ol ise cpl 50 eeS oo Jlesl (BBg0 3 pST,8) diges AV (ol (59, » |51 g 0oges eoliwl graft

Al g0 abgs b les o ol Jore s> 4 Bon

AR



IS 4y abgs e S we )0 APD0 S sae AT slasd oold dcgese (0 9250 Aiged AY

T 9 (PO Jgux) wilaid 5 18 095 4 bgyye dlgs 10 (Jile 4L g oad ganail mxo

zlyel UK opl 51 8-0 Jgaz sleesls Lpmles oo canlie A0 Ko jo 55 |, weka 18l 65

ol 00U
-
=== Stratified cross-wvalidation ===
=== Jummary ===
Correctly Classified Instances a4 9g.5517 %
Incorrectly Classified Instances 3 3.4483 %
Kappa statistic 0.8538
Mean absolute error 0.0138
Foot mean squared error 0.1174
Felative absclute error 4.579 %
Foot relative sdquared error 30.2202 %
Total Number of Instances a7
=== Detailed Accuracy By Class ===
TP Rate FP Rate Precision Fecall F-Measure ROC Area Class
1 0.014 0.944 1 0.971 0.993 clusterl
0.933 o 1 0.933 0.%& 0.%a7 cluster2
1 0.014 0.929 1 0.%9&83 0.9g93 cluster3
0.875 u] 1 0.875 0.933 0.938 clusterd
0.871 0.01¢9 0.271 0.971 0.971 0.97& clusters
Weighted Awg. 0.%&8&8 0.01z 0.287 0.%88 0.%9&85 0.977
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=== Confusion Matrix ===

a b o 4 e <-- clasgified as
17 0 0 0 0] a= clusterl

014 0 0 1] b = clusterz

0 013 0 0] e = clusters

0 o0 1 7 0] d= clusterd

1 0 0 033 ] e = clusters
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Avg Grade <= 81

| Avg Grade <= 74

| | Avg Grade <= 62: cluster4 (8.0)
| | Avg Grade > 62: cluster3 (13.0)
| Avg Grade > 74: cluster2 (15.0)
Avg Grade > 81

| Avg Grade <= 92: cluster5 (34.0)

| Avg Grade > 92: clusterl (17.0)
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ABSTRACT

Application of Recommender Systems on E-Learning
Environment

By
Ailar Sekhavatian

In recent years, many advances in educational systems have occurred in order to
introduce new technologies such as web based training. Nowadays more and more
people have benefited from various e-learning applications. However, high diversity of
the learners on the Internet poses new challenges to the traditional “one-size-fit-all”
learning model, in which a single set of learning resource is provided to all learners. In
fact, the learners may have different levels of expertise, and hence they can not be
treated in a uniform way. Recommender Systems are used to avoid this problem,
increase the efficiency of e-learning environment and enhance the quality of education

and motivation of learners.

In this research we have developed a recommender system capable of providing
students with appropriate educational materials that suit their different levels, therefore
prevent at-risk students from failing and improves their academic achievement. The
system uses data mining techniques. So it analyzes students’ reading data and predicts
their final results based on the similar students’ records before completing their course.
After the process of recognizing weak and strong students, different approaches are
then used to provide recommendations. The proposed system has proved to be
effective. In order to evaluate system performance, probability of correct prediction
results of students is calculated. The experimental results show that the students under
our recommendation system have made good progress in their performance and the
probability of successfully passing their courses has increased.
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