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Agenda

Introduction to Weka 
Cl ifi tiClassification

General Concept
We will see two popular classifiers

Neural Networks, Decision Trees
Evaluation criteria

How to classify data using Weka?y g
Data format: ARFF
Neural Networks, Decision Trees in Weka,
Using Experimenter (optional)
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Introduction to Weka

Weka 3: Data Mining Software in Java 
W k  i   ll ti  f hi  l i  Weka is a collection of machine learning 
algorithms for data mining tasks 
What you can do with weka? What you can do with weka? 

data pre-processing, classification, 
regression  clustering  association rules  regression, clustering, association rules, 
and visualization 

Weka is an open source software issued under Weka is an open source software issued under 
the GNU General Public License 
How to get? g
http://www.cs.waikato.ac.nz/ml/weka/ or just 
type ‘Weka’ in google.
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Concept of Classification

Feature or attribute

Training or learning

Data: training set  test setData: training set, test set

S i d l iSupervised learning
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Neural Networks

MLP (Multilayer Perceptron)
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Decision Trees

ID3, J48 (C4.0)
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Demo of Classification

Data: Iris data set

Data format for Weka
.ARFF
Header + data (CSV type)
You need to add a header to usual text file

Classifiers
Neural Networks (Multilayer Perceptron)( y p )
Decision Tree (J48)
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Iris data set

Data
150 i t  (50 i t  * 3 l )150 instances (50 instances * 3 classes)

4 numeric, predictive attributes and the class4 numeric, predictive attributes and the class
sepal length/width in cm
petal length/width in cmpetal length/width in cm

Class labels – species of iris flowers
Iris setosa
Iris virginica
Iris versicolor

Note: classical  but very famous dataset  first used by Fisher (1936)
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Note: classical, but very famous dataset, first used by Fisher (1936)



Neural Networks in Weka

click • load a file that contains the 
t i i d t b li kitraining data by clicking 
‘Open file’ button

• ‘ARFF’ or ‘CSV’ formats are 
readible

• Click ‘Classify’ tab
• Click ‘Choose’ button

l k f i• Click ‘MultilayerPerceptron’ • Select ‘weka – function 
- MultilayerPerceptron

Click MultilayerPerceptron  
• Set parameters for MLP
• Set parameters for Test
• Click ‘Start’ for learning
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Some Notes on the Parameter Setting

Parameter Setting = Car Tunning
d h i    ti  f t i l need much experience or many times of trial 

you may get worse results if you are unlucky

Multilayer Perceptron (MLP)
Main parameters: hiddenLayers, learningRate, 
momentum, training time, randomSeed

J48
many parameters are related to the size of the 
result tree, i.e. pruning
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Running MultilayerPerceptron in Weka

You need to 
understand the 
mearning of these 
options

You need to 
understand this 
result screen
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How to Evaluate the Performance? (1/2)

Usually, build a Confusion Matrix out 
of given dataof given data

Evaluation MetricsEvaluation Metrics
Accuracy
Precision
Recall
Many other metrics: F-measure, Kappa score, 
etc.

f l i hFor fare evaluation, the 
‘cross-validation’ scheme is used
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How to Evaluate the Performance? (2/2)

Confusion Matrix
R lReal

Prediction True False

Positive TP FP
All with 
positive Positive TP FP positive 

Test

Negative FN TN
All with 

Negative Negative FN TN Negative 
Test

All with 
Disease

All without 
Disease EveryoneDisease Disease

TNTP +
=Accuracy A ll ↑ i i ↓FNTNFPTP +++
=Accuracy 

TP
=RecallTP

=Precision

As recall ↑ precision ↓
conversely:

As recall ↓ precision ↑
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Cross Validation (1/2)

K-fold Cross Validation
The data set is randomly divided into k
subsets.
One of the k subsets is used as the ‘test set’ 

d th  th  k 1 b t   t t th  and the other k-1 subsets are put together 
to form a ‘training set’. 
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How to Show Classification Results?

Cross validation and Confusion 
M t iMatrix

At least 10 runs for your k value.

Run Test Error

11

2

⋅⋅⋅ ⋅⋅⋅

10

A

Show the confusion matrix for the best 

Average
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result of your experiments.



Using Experimenter in Weka

Tool for ‘Batch’ experiments
Click ‘New’

click

Click New

S i /i iS l ‘R ’ b d li k ‘S ’ • Set experiment type/iteration 
control

• Set datasets / algorithms

• Select ‘Run’ tab and click ‘Start’
• If it has finished successfully, 

‘Analyse’
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