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OBJECTIVES

= |Introduction and Terminology

= Entropy

= Information Gain

= |terative Dichotomiser

= Evaluation of Classification Models
= Pruning Decision Trees
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DECISION TREES Tl Refund Maral | Taxabl

Status Income Cheat
1 Yes Single 125K No
= Used for supervised learning. 2 [No |Mamied 100K Mo
. . 3 No Single 70K No
. Tree'llke mOdeI tO flt the data. 4 Yes Married |120K No
= Easy to understand and interpret = 5 |No |Diverced |osk |Yes
I - bllt 6 No Married |60K No
eXp alnaol y 7 |Yes Divorced |220K No
Refund 8 No Single 85K Yes
9 No Married |75K No
ny \N‘O 10 [No Single 90K Yes
NO MarSt
Single, Divorced wlaffied
Taxinc NO
< 80K \> 80K
NO YES UNIVERSITY
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TERMINOLOGY

‘b ‘3 \}
O O
0".'-\ 0‘-\ {\\}o Root Node
@O @ & e Internal Node
S o S Splitting Attrib
Ittin ttributes
Tid Refund Marital Taxable P g
Status  Income Cheat pan
1 |Yes |Single [125K  |No » ":
> |No Married |100K  |No Refund ‘. Subt
" ubtree
3 |No Single  |70K No YV
4 Yes Married |120K No NO
5 |[No Divorced |95K Yes -
6 No Married |60K No
7 Yes Divorced |220K No
8 No Single 85K Yes
9 No Married |75K No
10 |No Single 90K Yes
Training Data Model: Decision Tree
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TWO DECISION TREES FOR THE SAME DATASET

e‘b

Single,

\%{J rced

Refund

wij

Taxinc

< sorf/
NO

N MarSt
. Married
Tid Refund Marital Taxable /
Status Income Cheat
NO
1 Yes Single 125K No
Yes
2 No Married 100K No
3 |No Single 70K No NO
4 Yes Married 120K No
5 No Divorced |95K Yes
6 No Married 60K No
7 Yes Divorced |220K No
8 No Single 85K Yes
9 No Married 75K No
10 |No Single 90K Yes fits the same data!

\:=- 80K

YES

There could be more than one tree that
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OTHER EXAMPLES

= The Sloan Digital Sky Survey (SDSS), a large-scale digital survey of
the celestial sphere.

= How many objects: 1231051050= 1079
= All need to be classified: stars of different types, galaxies, quasars.
= First successful applications of Decision Trees
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http://www.sdss.org/

HOW IT WORKS

Tid Attrib1 Attrib2 Attrib3 Class

1 Yes Large 125K No

2 No Medium 100K No

3 No Small TOK No

4 Yes Medium 120K No

] No Large 95K Yes

6 No Medium 60K No

7 Yes Large 220K No

3 No Small 85K Yes

L No Medium T5K No

10 | No Small 90K Yes
Training Set

Tid Attrib1 Attrib2 Attrib3 Class

11 | No Small 55K ?

12 | Yes Medium 80K ?

13 | Yes Large 110K ?

14 | No Small 95K ?

15 | No Large 67K ?

Test Set

Tree
Induction
algorithm

Induction

Deduction

Learn
Model

Apply
Model
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