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Characteristics

Finds the optimally pruned
tree w.r.t. the pruning set.

Uses the continuity
correction.

Based on the m-probability
estimate of the error rate.

Selects the best tree on a
subset of the space of all
possible subtrees.

Can use cross-validation
sets to estimate the accuracy.

Estimates confidence
intervals on the training set.

Method

Reduced Error Pruning (REP)
[Quinlan, 1987]

Pessimistic Error Pruning (PEP)
[Quinlan, 1987]

Minimum Error Pruning (MEP)
[Cestnik & Bratko, 1991]

Critical Value Pruning (CVP)
[Mingers, 1989]

Cost-Complexity Pruning
(0SE,  1SE and CV-0SE)
[Breiman et al., 1984]

Error-Based Pruning (EBP)
[Quinlan, 1993]

Pruning
Set

yes

no

yes
 last version

 yes

yes
 0SE and 1SE

no

Traversal
Strategy

bottom-up

top-down

bottom-up

bottom-up

all nodes
considered

together

bottom-up

Operators

pruning
 any branch

pruning
 any branch

pruning
 any branch

pruning
branches of
depth one

pruning
 any branch

pruning and
grafting any

branch

Steps

1

1

1-2

2

2

 1
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database
No. 
cases

No. 
classes

No. 
attributes

Real-valued 
attributes

Multi-valued 
attributes

Null 
values

 % Base 
error

Noise 
level

Uniform 
distrib.

Iris 150 3 4 4 0 no 66.67 low yes
Glass 214 7 9 9 0 no 64.49 low no
Led  1000  10 7 0 0 no 90 10% yes

Hypo 3772 4 29 7 1 yes 7.7 no no

P.-gene 106 2 57 0 57 no 50 no yes
Hepat. 155 2 19 6 0 yes 20.65 no no

Cleveland 303 2 14 5 5 yes 45.21 low yes

Hungary 294 2 14 5 5 yes 36.05 low no
Switzerland 123 2 14 5 5 yes 6.5 low no
Long Beach 200 2 14 5 5 yes 25.5 low no

Heart 920 2 14 5 5 yes 44.67 low yes
Blocks 5473 5 10 10 0 no 10.2 low no
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growing 
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training 
set

data set

•

•

°°
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grown
tree

trained
tree

•

•

° °

•

° •
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pruned
tree

•

°°
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Iris Glass Led Hypo P-gene Hepat. Clev. Hung. Switz. L.B. Heart Block

GROWN
size 5.4 27.92 41.33 20.24 19 11.24 33.76 32.56 9.64 31.64 115.7 82.92
e.r. 5.866 36.87 27.96 .622 27.12 22.81 30.07 25.5 13.84 33.27 24.72 3.65

OPGT
size 3.64 12.6 21.44 9.16 7.84 3.4 12.2 10.16 1.32 4.12 36.16 25.84

e.r. 4.888 31.62 25.64 .399 18.50 15.83 22.99 16.91 4.622 23.6 18.77 2.609

TRAINED
size 6.84 36.32 44.68 27.24 25.6 16.76 50 47.88 11.76 43.48 164.6 111.9
e.r. 5.598 35.38 27.48 .604 23.5 21.87 29.1 25.5 13.3 33.73 23.82 3.57

OPTT
size 4 15.08 22.04 9.36 10 4.36 16.36 9.64 1.16 4.92 45.96 30.44

e.r. 4.442 28.31 25.31 .352 16.5 16.34 20.84 17.27 5.731 23.13 17.71 2.354
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�¥Ç%Þ
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� ����£�¡¢����°%�+�������¯·�¿+¤r�3¬¼¡��%¡¢�*¨��%¡�¤/� £R���'�3�®�¢�H�S�� ¢�²���>LH�²���H�+¡¢�����c¬Ô�����l���% a�H�����}�+���+�H�����z£��H���
��¡9�������H�8µ'°%���½¬°%�����% ²���%�* �������¦©�]������¡8�¥�c����°%���*���R���l¡¢°%�R�S¹%�+�H�����¥�H�����c³
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database REP MEP CVP 0SE 1SE PEP CV-0SE EBP trained
Iris 5.689 6.222 5.866 5.778 7.645 5.332 5.6 5.065 5.598

Glass 38.5 38.19 36.87 38 40.69 35.31 38.94 35.88 35.38
Led 28.15 28.24 27.99 28.16 29.52 27.91 27.77 27.36 27.48

Hypo .515 .51 .541 .508 .576 .505 .496 .447 .604
P. gene 23 24.37 25.62 24 25.62 23.38 23.5 21.75 23.5

Hepatitis 20.34 21.28 20.6 20.17 20.42 21.1 21.19 21.36 21.87
Cleveland 27.65 28.88 30.07 29.10 29.89 29.01 29.58 28.88 29.1

Hungary 21.68 22.14 27.41 21.73 21.77 21.73 21.23 22.36 25.5
Switzerland 6.272 12.65 2.393 6.164 5.839 6.163 6.271 6.163 13.3
Long Beach 26.27 28.53 26.93 27.47 25.67 27.47 26.93 29.33 33.73

Heart 23.54 23.67 24.13 23.81 24.29 22.94 23.35 22.72 23.82
Blocks 3.22 3.34 3.602 3.19 3.35 2.98 3.17 3.05 3.57
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�Jû.��ü�û.�'ÿ%û�þ��Êû?%rü�û ��)+�aþ7)©ú'û ���S���}ü������ �0æ
ËÍÌ»Ç+×0ß�à�Ì �0ÏaÌ�Ø0Î®Æ�Ç+×�Æ©É
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database REP MEP CVP 0SE 1SE OPGT PEP CV-0SE EBP OPTT
Iris 3.4 4 5.4 3.44 3 3.64 3.76 4.48 4.88 4

Glass 11.04 18.52 27.92 14.12 7.04 12.6 21.12 18.16 28.72 15.08
Led 20.52 25.28 36 25.64 12.32 21.44 18.32 30.24 30.6 22.04

Hypo 8.2 15.76 14 8.64 7.2 9.16 9.32 9.68 13.68 9.36
P-gene 6.4 10 13.36 7.24 4.36 7.84 8.44 9.52 15.28 10

Hepatitis 2.64 8.36 3.6 2.56 1.36 3.4 5.44 2.64 9.08 4.36
Cleveland 10.92 15 30.76 9.88 4.12 12.2 19 10.36 29.28 16.36

Hungary 7.32 10.44 21 5.24 2.28 10.16 10.2 9.2 17.12 9.64
Switzerland 1.4 8.92 1.68 1.56 1 1.32 1.16 1.16 1.08 1.16
Long Beach 6.16 17.16 7.28 6.92 1.4 4.12 4.96 3.8 10.88 4.92

Heart 33.52 31.92 58.2 27.52 7.2 36.16 21.92 19.17 46.04 45.96
Blocks 24.68 65.04 78.48 28.12 13.12 25.84 37.24 17.56 50.92 30.44
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