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Day Outlook Temp Humid Wind PlayTennis?
d1 s h h w n
d2 s h h s n
d3 o h h w y
d4 r m h w y
d5 r c n w y
d6 r c n s y
d7 o c n s y
d8 s m h w n
d9 s c n w y
d10 r m n w y
d11 s m n s y
d12 o m h s y
d13 o h n w y
d14 r m h s n
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Outlook

Humidity Wind

YesYes

Yes

No No

Sunny Overcast Rain

High StrongNormal Weak

Good day for tennis?

Leaves = classification

Arcs = choice of value

for parent attribute

Decision tree is equivalent to logic in disjunctive normal form

G-Day ! (Sunny " Normal) # Overcast # (Rain " Weak)
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Decision Trees

Tree Refinement: Sprouting the tree

Smallest tree possible: a single leaf

Information Gain

Best tree possible   (???)
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Day Outlook Temp Humid Wind Play?
d1 s h h w n
d2 s h h s n
d3 o h h w y
d4 r m h w y
d5 r c n w y
d6 r c n s y
d7 o c n s y
d8 s m h w n
d9 s c n w y
d10 r m n w y
d11 s m n s y
d12 o m h s y
d13 o h n w y
d14 r m h s n
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[10+, 4-]
Means: 

correct on 10 examples

incorrect on 4 examples

D(E*#,%4(B0(F%42 _P



B6$$%77"+7 Yes

Outlook Temp

Humid Wind

D(E*#,%4(B0(F%42 _T

F8,$8(*''+,36'%(78"642(<%(67%('"(
7&4,'^

:"(3%(2%$,2%2>

. ]"<('"($8""7%(3%7'(*''+,36'%^
( Q#A"+5*',"#(-*,#
( /#'+"&V(M2,7"+2%+N

. F8%#('"(7'"&(-+"<,#-('+%%^

D(E*#,%4(B0(F%42 _R

E,7"+2%+(,7(3*2
]"5"-%#%,'V(,7(-""2

D(E*#,%4(B0(F%42 _G

J*2 \"(

J%''%+

Y""2

/
#'
+"

&V

D(E*#,%4(B0(F%42 _Z

.00 .50 1.00

1.0

0.5

d("
A((
(*7
(i

/#'+"&V(M2,7"+2%+N(,7(3*2
]"5"-%#%,'V(,7(-""2

. )%'(B(3%(*(7%'("A(%C*5&4%7

. /#'+"&VMBN(c(Od(4"-PMdN(O \(4"-PM\N
( <8%+%(2 ,7(&+"&"+',"#("A(&"7(%C*5&4%
( *#2(? ,7(&+"&"+',"#("A(#%- %C*5&4%7
( *#2(a(4"-(a(cc(a

. /C*5&4%>(B(8*7(_a(&"7(*#2(R(#%-
/#'+"&VMe_afX(ROgN(c(OM_ah_RN(4"-@M_ah_RN((O
MRh_RN4"-@MRh_RN

c(a0bZT

D(E*#,%4(B0(F%42 _S

Q#A"+5*',"# Y*,#

. A+,*7-+$/3$+>B+%0+.$+%26$',"# "($+(0-/B:

. 1+*7#0"()$3-/&$*B#"00"()$,#/()$,($,00-"'70+

Gain(S,A) = Entropy(S) - (|Sv| / |S|) Entropy(Sv)

Where Entropy(S) = -P log2(P) - N log2(N)

$
v % Values(A)
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Day Wind Tennis?

d1 weak n

d2 s n

d3 weak yes

d4 weak yes

d5 weak yes

d6 s yes

d7 s yes

d8 weak n

d9 weak yes

d10 weak yes

d11 s yes

d12 s yes

d13 weak yes

d14 s n

Values(wind)=weak, strong

S = [10+, 4-]

Gain(S, wind) 

= Entropy(S) - (|Sv| / |S|) Entropy(Sv)

= Entropy(S) - 8/14 Entropy(Sweak)

- 6/14 Entropy(Ss)

= 0.863 - (8/14) 0.811  - (6/14) 1.00

= -0.029

$
v % {weak, s}

Sweak = [6+, 2-]

Ss = [3+, 3-] 
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Day Outlook Temp Humid Wind Play?
d1 s h h w n
d2 s h h s n
d3 o h h w y
d4 r m h w y
d5 r c n w y
d6 r c n s y
d7 o c n s y
d8 s m h w n
d9 s c n w y
d10 r m n w y
d11 s m n s y
d12 o m h s y
d13 o h n w y
d14 r m h s n

Gain(S,A) = Entropy(S) - (|Sv| / |S|) Entropy(Sv)$

Where Entropy(S) = -P log2(P) - N log2(N)

v % Values(A)
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Yes

Outlook Temp

Humid Wind

Gain(S,Humid)

=0.375

Gain(S,Outlook)

=0.401

Gain(S,Temp)

=0.029

Gain(S,Wind)

=-0.029

Value is actually different than 

this, but ignore this detail
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Sunny Overcast Rain

Good day for tennis?

No

[2+, 3-]

Yes

[4+]

No

[2+, 3-]
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Outlook

Sunny

Day Temp  Humid  Wind Tennis?

d1 h h weak n

d2 h h s n

d8 m h weak n

d9 c n weak yes

d11 m n s yes
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Humidity

Sunny Overcast Rain

HighNormal

Yes

[4+]

No

[2+, 3-]

Yes

[2+] 

No

[3-]

D(E*#,%4(B0(F%42 PG

E%$,7,"#(:+%%(j4-"+,'85

=7"#.5-++M:+*,#-E*'*N
B&4,'M:+*,#,#-E*'*N

CB#"0MEN
QA(M*44(&",#'7(,#(E(*+%("A('8%(7*5%($4*77N

:8%#(?%'6+#
;"+(%*$8(*''+,36'%(j

/=*46*'%(7&4,'7("#(*''+,36'%(j
@7%(3%7'(7&4,'('"(&*+',',"#(E(,#'"(E_X(EP
B&4,'(ME_N
B&4,'(MEPN

D(E*#,%4(B0(F%42 PZ

H"=,%(?%$"55%#2*',"#

. ;%*'6+%7^

Rambo

Matrix

Rambo 2
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Day Temp  Humid  Wind Tennis?

d1 h h weak n

d2 h h s n

d8 m h weak n

d9 c weak yes

d11 m n s yes
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Day Temp  Humid  Wind Tennis?

d1 h h weak n

d2 h h s n

d8 m h weak n

d9 c weak yes

d11 m n s yes

[0.75+, 3-]

[1.25+, 0-]
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On training data

On test data
Accuracy
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Number of Nodes in Decision tree
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Figure from w.w.cohen
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