Q1.

Generate the classification rules using OneR algorithm with the test option
of 66% percentage split. Justify quantitatively how the rules were
generated.
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=== [un information ===

Scheme: weka.classifiers.rules.0nel -B &
Felation: balance-zcale
Instancesz: B25

Attributes: 5
left-weight
left-distance
right-weight
right-diztance
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=== Ewvaluation on test split ===
=== Summary === (following the left figure)
Correctly Classified Instances 122 57,5472 %
Incorrectly Classified Instances =1n| 42,4525 %
Kappa statistic 0.2216
Mean absolute error 0.283
Foot mean squared error 0.532
Felative ahsaolute errar 74,2106 %
Foot relative squared error 121.2078 %

Total Number of Instances 212




The procedure of the quantitative justification (referring Figure 4.1):
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-’ Weka Explorer

Preprocess | Classify || Cluster || Associake || Select attributes || '-.-'isualize|

[ open file... ] [ Cpen URL. .. ] [ Cpen DE... ] [ Generate, ., IJndo Edit... ] [ Save... ]
Filter
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= Weka Explorer

PFEDFDEESS|CIassiFy Cluster | Associate || Select attributes | Wisualize

[ Open file. ..

] [ Open URL... ] [ Open DB, .. ] [ Generate. .. ] [ Undo ] [ Edit... ] [ Save... ]

Filter
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' Weka Explorer

Preprocess | Classify || Clusker || Assoriake || Select attributes || 'u'isualize|

[ Cpen file, .. ] [ Cpen URL.,. ] [ Cpen DE. .. ] [ GEnerate. .. ] [ Indi ] [ Edit... ] [ Save,.. ]
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«* Weka Explorer

PFEDFDCESS|CIassiFy Cluster | Associate || Select attributes | Wisualize

[ Open file. .. ] [ Open RL... ] [ Open DE. .. ] [ Generate. .. ] [ Undo ] [ Edit... ] [ Save... ]
Filter
RemoveWith¥alues -5 0.0 -C |ast -L First - Apply
Current relation Selected atbribute
Relation: balance-scale-weka.filkers. supervised, attribute . Discretize-Y. .. Mame: class Type: Mominal
Instances: 238 Aktribukes: & Missing: 0 (0%%) Diskinck: 1 Unique: 0 (0%
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~* Weka Explorer

Preprocess | Classify | Clusker | Associate | Select attributes | Visualize

[ Cpen file, .. ] [ Cpen URL... ] [ Cpen DE. .. ] [ Generate, .. ] [ Unda ] [ Edit. .. ] [ SAVE. .. ]
Filter
RemoveWith¥alues -5 0.0 -C |ast -L first -4 Apply
Current relation Selected attribute
Relation: balance-scale-weka.filters, supervised, attribute, Discretize-y, . Mame: left-weight Type: Mominal
Instances; 256 Attribukes: 5 Missing: 0 (0%&) Distinck: 2 Unique: 0 (0%
Aktributes Mo, Label ok
1|'(-inf-2.57 &0
[ all ] [ Mone ] [ Inwvert ] [ Pattern 21'2.5-infY 228
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3 right-weight
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Remove

Class: class (Mom)

W
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You can repeat the same procedure to generate the other statistics.



attribute category num L B R

left-weight | (-=,2.5] | 250 | 60(24%) | 21 (8.4%) | 169 (67.6%)

(2.5, ) | 375 |228(60.8%)| 28 (7.5%) | 119 (31.7%)

left-distance (-, 2.9] 250 60 (24%) 21 (8.4%) | 169 (67.6%)

(2.5,) | 375 |228(60.8%) | 28 (7.5%) | 119 (31.7%)

right-weight | (-~,2.5] | 250 | 169 (67.6%) | 21 (8.4%) | 60 (24%)

(2.5, =) | 375 | 119 (31.7%) | 28 (7.5%) | 228 (60.8%)

right-distance | (-, 2.5] 250 | 169 (67.6%) | 21 (8.4%) 60 (24%)

(2.5, %) | 375 | 119 (31.7%) | 28 (7.5%) | 228 (60.8%)

2. left-distance  (-~, 2.5]=>R (2.5, ©)=>L
3. right-weight (-0, 2.5] =>L (2.5, ©)=>R
4. right-distance (-«, 2.5] =>L (2.5, ©)=>R



Q2.

Generate a decision tree using the J48 algorithm with the test option of 66%
percentage split. Was the root attribute selected based on the notion of
information gain? Justify quantitatively your answer. For this purpose,
assume that each numerical attribute is discretized into two ranges, the first
consists of all values less than or equal to 2 and the second consists of all
the values larger than 2.

A2:
The root attribute is “left-weight” shown as below (partly).
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Weka Explorer

| Preprocess || Classify | Cluster | Assnclefel Select attributes | \-'lsual)ze|

e - -
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{hiom) class o Instances: G625
hdrtributes: 5
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The procedure of the quantitative justification:
~* Weka Explorer

PFEF'F':":ESS|CIassiFy Cluster || Associate || Select attributes | Visualize

[ Cpen file, .. ] [ Cpen JRL. .. ] [ Cpen DE. .. ] [ Generate. ., ] [ Unda ] [ Edit. .. ] [ SavE. .. ]
Filker
Discretize -\ -R last apply
Current relation Selected atkribute
Relation: balance-scale-weka.filters, supervised, attribuke, Discretize-Y, ., Mame: left-weight Type: Mominal
Instances; 625 Attribukes: 5 Missing: 0 (0% Diskinct: 2 Unique: 0 (0%
Attributes Ma, I Coufit ~ — _
¢ 1|(-inf-2.5] 250 S
| all i [ Mane ] [ Irwvert ] [ Pattern " 2 ['z.5Anfy 375 -
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Note that since all numeric values are integers, you will get the same
statistics whether you split at 2.5 or 2.0. So, you can use the previous
results of question 1.




" Weka Explorer

PrEprDC355|CIassiFy Cluster || Associate | Select attributes || Yisualize

[ Cpen File, .. ] [ Cpen URL... ] [ Open DE. .. l ’ Generate. .. ] [ Undo ] [ Edit... ] [ SAVE... ]
Filker
RemoveWith¥alues -5 2.1 -C first -L Firsk-last -y Apply
Current relation Selected attribute
Relation; balance-scale-weka.filkers.unsupervised.instance. Remowveid', . Mame: class Type: Mominal
Instances; 250 fktribukes: 5 Missing: 0 (0% Diskinct: 3 Unigque: 0 (0%:)
Attribukes Mo, Label Count
1(L &0
’ all ] [ Mone ] [ Inwvert ] [ Pattern Z|B 21
3R 169
Mo, Marne
1[ Jleft-weight
2|[ Jleft-distance
3|[ Jright-weight

4| Jright-distance |Class: class {Mom) v|[ Yisualize &ll

(<=2)
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info(60,21,169)

entropy(60/250, 21/250, 169/250)
-(60/250)I092(60/250) — (21/250)l0g2(21/250) — (169/250)l0g2(169/250)

=0.494 + 0.3 +0.382
=1.176



* Weka Explorer

F'VEF'FDCESS|CIassiFv Cluster | Associate || Select atkributes || visualize

l Cpen File. .. ] [ Cpen JRL. .. ] [ Cpen DE. .. ] [ Generate. .. ] [ Undo ] [ Edit... ] [ Save... ]

Filter

| RemoveWith¥alues -5 2.1 -C first -L First-last sl

Current relation Selected atkribuke
Relation: balance-scale-weka.Filkers. unsupervised. instance. Removey'. .. Mame: class Type: Mominal
Instances: 375 Attributes: 5 Mizsing: 0 (0%:) Diskinck: 3 Unique: 0 (0%
Attributes Mo, Label Counk
1(L 225
Al ] [ Mone ] [ Irvert ] [ Pattern 2|6 28
3R 119
Mo, Mame
1|[_]left-weight
2|[Jleft-distance
3 Jright-weight
4| Jright-distance

|Class: class (Mom) L% |[ Visualize all

228

(>2)

1149

Remove

info(228,28,119) = entropy(228/375, 28/375, 119/375)
= -(228/375)l0g2(228/375) — (28/375)l0g2(28/375) — (119/375)l0g2(119/375)

= 0.437 + 0.280 + 0.525
=1.242



gain (left-weight) = info (288,49,288) — info ([60,21,169], [228,28,119])
= (0.5151 + 0.288 + 0.5151) — (250/625)*1.176 — (375/625)*1.242
=1.318-0.4704 — 0.7452
=0.103

You can repeat the same procedure to get the the information gain
corresponding to each of the remaining attributes.
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