|0 Decision Trees sw”fimls_

e Exercise I.I:
Decision Tree

Young False False Fair
_ |(9’ 6) —_ 0097 Young False False Good No
Young True False Good Yes
() Calculate gain for a” Young True True Fair Yes
. Young False False Fair No
the attrIbUteS Middle False False Fair No
A . Middle False False Good No
_ ge° Middle True True Good Yes
o E(Age) = 5/|5 * |(2, 3)+ Middle False True Excellent Yes
5/ | 5 X |(3’ 2).|. Middle False True Excellent Yes
sk Old False True Excellent Yes
. 5/ I 5 |(4’ I ) Old False True Good Yes
- 088 Old True False Good Yes
° Ga|n(Age) - 097 — 088 Old  True False Excellent Yes
— 009 Old False False Fair No
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10 Decision Trees

— Has Job:

* E(.) = 10/15 % 1(4,6)+  youme
5/15%1(5,0)  voung
= 0.64 voung

Young

¢ Galn() =097 -0.64 Young
— 0.33 Middle

Middle
— Owns house: Middle
« E()=9/I5%I1(3,6)+ o

6/15%1(6,0) o
= 0.54 o

Old

- Gain(.) =097 - 0.54 o
= 0.43 oid
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10 Decision Trees

— Credit rating:
¢ E(.) =5/15 %11, 4+ e
6/15*1(4,2)+  voung

4/15 X |(4, O) Young

— Young

= 0.60 Youns

* Gain(..) =0.97 - 0.60  Mide
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— Split through Own_house

N T p——
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10 Decision Trees
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@ 10 Decision Trees soillliolls

Owns_house?
—_ fal
—1(3,6) = 091 ase/

_ Age: Young False Fair
o E(Age) = 4/9 * |( | ’ 3)+ Young False Good No
2/9 % I(O, 2)+ Young True Good Yes

Young False Fair No

3/9 * |(2, I) Middle False Fair No

= 0.66 Middle False Good No

Old True Good Yes

¢ Ga|n(Age) =091 -0.66 old  True Excellent Yes
= 0.25 Old False Fair No
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|10 Decision Trees solllliolls

Owns_house?

— Has Job: fa'se/

3/9 * |(3’ O) Young False Fair

Young False Good No

— O Young True Good Yes

. . Young False Fair No

° Gam(“') =0.91 Middle False Fair No
* We can stop and split through ~ Midde False __ Good o
Has .Ob Old True Good Yes

l Old True Excellent Yes

Old False Fair No
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— Split through Has job

oot aine
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10 Decision Trees
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10 Decision Trees

— Recur into the right side

* Stop condition met

Owns_house?
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@ 10 Decision Trees sollllions

— ReSUIting tree Owns_house?
false
/ true
Has Job? @
false - ~_true

— X = Senior person with job, doesn’t own a house and
has good credit rating

Owns_house?
false
/ true
Has Job? @
false -~ S true
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10 Decision Trees sl)l”’iOlls.

* Exercise |.2: Naive Bayesian Classification

_P(p) = 9/15

Young False False Fair

—_— P(n) —_ 6/ I 5 Young False False Good No
Young True False Good Yes
Age attribute -

Young True True Fair Yes

P(youth|p) = 2/9 P(youth|n) = 3/6 Young False False Fair No
P(middle|p) = 3/9 P(middle|n) = 2/6 Middle False False Fair No
P(senior|p) = 4/9 P(senior|n) = 1/6 Middle False False Good No
Middle True True Good Yes
Middle False True Excellent Yes

P(true|p) ke P(true|n) U0 Middle False True Excellent Yes
P(false|p) =49 P(false|n) — Old False True Excellent Yes

Old False True Good Yes
P(true|p) = 6/9 P(true|n) = 0/6 Old  True False Good Yes
P(false|p) = 3/9 P(false|n) = 6/6 Old True False Excellent Yes

Old False False Fair No
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|0 Decision Trees sw”fimls_

* Exercise |.2: Naive Bayesian Classification

redi raine
Credit rating Young False False Fair

P(fair|p) = 1/9 P(fair|n) = 4/6 Young False False Good No
P(good|p) = 4/9 P(good|n) = 2/6 Young True False Good Yes
P(excellent|p) = 4/9  P(excellent|n) = 0/6 ~ Young True  True Fair Yes
Young False False Fair No

Middle False False Fair No

Middle False False Good No

Middle True True Good Yes

Middle False True Excellent Yes

Middle False True Excellent Yes

Old False True Excellent Yes

Old False True Good Yes

Old True False Good Yes

Old True False Excellent Yes

Old False False Fair No
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@ 10 Decision Trees Jsmlllions

* Exercise |.2: Naive Bayesian Classification

— New data:
Age attribute

* X = Senior person with job, P(youth|p) = 2/9 P(youth|n) = 3/6
doesn’t own a house and has P(middle|p) =3/9  P(middle|n) = 2/6
gOOd credit rating P(senior|p) = 4/9 P(senior|n) = 1/6

« P(X|p)*P(p) = 4/9 * 5/9 * 3/9
P(true|p) = 5/9 P(true|n) = 0/6
*4/9 *9/15 P(false|p) = 4/9 P(false|n) = 6/6

= 0.021

« POX|n)*P(n) = 1/6 % 0% ... =0 Pruelp)=6/9  Perueln) = 0/6

¢« 0.02>0So X gets the P(false|p) = 3/9 P(false|n) = 6/6
credit

P(fair|p) = 1/9 P(fair|n) = 4/6

P(good|p) = 4/9 P(good|n) = 2/6

P(excellent|p) = 4/9 P(excellent|n) = 0/6
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