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Why Decision trees ?
-simple
- building blook in
Ensemble methods

- Bagging
- Random Forst
- Boosting
-Gradient Boosting



A simple tree
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what is are impunity ?
when all elements of a
Manch ( = leaf) contain

only one class, we say we
have a pure case

How can we define a
measure for when a
class is pure ?



Two wass to measure :

gimi factor g
entropy S

9, 5 E [0 , 1]

g = 0
, pare case

550-1-

Example : Simany case
Tie has probability =p
PE [c , 1]



False : 1-p

Pi = ( -p + P = 1

criterion for got s
Measure of information
- additive
- continues
-non-negative
- high for nuntely

events



entropy -

Si = -Pilogz Pi

log2 Pi

Pi = p()p(xz)
- logzP(x)I& - log2((xz)

I-
O 1 Pe



S = -
,

pilog Pi

Cocogeo = 0 )
- Progep - (-p)logz(t-p)
-

Tire False

S = 0 if po FALSE
(pure)

S = 0 if P = 1 Tre
P= 0.5 = S =1 (pure)



n - Max

entropy
when

A Coin" revails
givi tossing-"
or I· b



P = 0.5 , max entropy is
the probability of an
imperfect classification
Both cases an equally
morable
Gui factor

M

g = 2 PiC-Pi)
1= 1 =1

-⑳-



- g = [0 , 1]

For our simple example

9 = 1-
= 1 - p- ( -p) = zp(-p)

p = 0 = g = 0
P = 1 = g = 0

P = 0.5 = g = 0.5



classification Example

-Features/Attributes
- Grade Trend (aloe/felow)
- # of homs studied

(high/war)
- # of hous slept

Chigh/now)

- output
grade above or

below average



-



Gui factor in order to
make a tree

pCiend = A) = 6/10
P(Tend + B) = 4/10

if Lirend-above a grade
- below C

p = 2/ = 113

if (Trend-alone a grade,
p = 4/6

Above



gimi = 1-+ (7/(2) = 0.45
if Grend-below & grade above

P = 0

if (Trend = below & grode slon)
D + 4/4 = 1

gini Index 1- (i+5) =0
weighted sur for Trend:

60x0.45+ 4/10 . 0 =07



gimi factor for homs slept
g =7 (weighted)

weighed factor for homs
staded

g = %34



Root

GadendetD
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TREND
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5 p(scep =H)=2
P(SLEEP= 2) =4)
if Hagada
P = 1↳ I "
P = 0

ifGogade

weigheda
= 0 .33



weighed givigon homt
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TREE

TREND Root[0.
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mode
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Regression Tree
Xz R3

I#
-xS
-

XR = +( +Y + Y+mu)
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Regression prediction =
average value ina Region Ri


