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ID Sex Age Blood Drug
P.
I Male 20 Normal A
2 Female 73 Normal B
3  Male 37 High 4
4  Male 33  Low B
5 Female 48  High 4
6 Male 29 Normal A
7 Female 52 Normal B
§ Male 42  Low B
9  Male 61 Normal B
10 Female 30 Normal A
11 Female 26  Low B
12 Male 54  High A

Blood Pressure

Low
Normal

Drug A Age Drug B
<=4V \40
Drug A Drug B
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1. Information Gain:

Information Gain ,(D) = Entropy(D) — Entropy ,(D)

C
Entropy(D)= - p; * logp,
i=1

)
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Entropy (D)= Z
j=1

x Entropy(D;)
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sinformation gain ;I JGs

ID Age Income Job Computer
I Old  Medium Student No
2 Middle High  Teacher No
3 Old Low  Teacher No
4  Young Medium Teacher Yes
5 Young  Low  Teacher Yes
6 Old  Medium Student Yes
7 Middle Medium Student Yes
8§ Young  High  Teacher No
9 Old High  Student No
10 Middle High  Student No
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:information gain 3 JGs <elal
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4 4 6 6
Entropy(D) = —— Log:(—) —— Log:(—) = 0.970
py (D) 0 g(lo) 0 g(lo)

Sl oplie Jaud 5 welys omme S509 51 Ko 58 Tl
Domain(Age)={0OIld Middle, Young}
Domain(Income)={High, Medium,Low}
Domain(Job)={Teacher,Student}
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Entropyage(D) = % X (—%Logz(%) — %Log 2(%)) +
(-2 Loga(3) — < Loga() +
% . (-% Logz(%) _ %Logz(%)) — 0.875
Entropymcome D) = % X (—%Logz(%) - % Logz(%)) -
(- Loga()— > Loga(2) +
% . (—% Logz(%) —éLogz(%)) ~0.524
Entropyes(D) = % X (—%Logz(%) — %Logz(%)) +
5 3. 2 2

;
=~ x(==Logx(=)—=Log2(=))=0.970
T ( . Og(s) S og(s))
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:information gain ;| JGs < lal

Pod oo aulans L (S5 5 wea sl Information Gain ,lads o 51 Gy

InformationGain(Age)=0.970-0.875=0.095
InformationGain(Income)=0.970-0.524=0.446
InformationGain(Job)=0.970-0.970=0
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Income
High I
. ow
Medium
ID Age Job Computer ID | Age Job Computer
2 | Middle | Teacher No 2 old | Teacher No
8 | Young | Teacher No 5 | Young | Teacher Yes
9 Old | Student No
10 | Middle | Student No
ID | Age Job Computer
1 Old | Student No
4 | Young | Teacher JYes
6 Old | Student Yes
7 | Middle | Student Yes
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High Low
Medium
No Age Age
- I
O%iddlw Young / \Oid
|
Yes Yes No Yes No
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2. Gini Index:
Gini(D) =1 — 2 p?
i=1

D1 Gi '(D ) + |D2
3k ini 1

el Lallal days uit MAX L s s oo olatil 5€a < Gini Index b oS
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3. Gain Ratio: s ouadi JLoys Information Gain cawl

In formation Gain ,(D)

Gain Ratio (D) =
splite info(A)

|4
splite lnfo * log
-3
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4. Likehood Ratio:

Likehood 4(D) = 2 * In2 ‘D‘ x In formation Gain(A)

5. DKM: Cacul dcddS 90 (s dliaws (st
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DKM 4(D) =2 «
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Naive Bayes
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Naive Bayes

p(c = cl.| d) =p(c = cl.) >x<p(A1 =a1| A=ay, ..., A, =a, c=c¢)*p(A; =a,,...,A, =a,|c=c)

p(c=c,.| d)=p(c=c,.) >x<p(A1 =a1| A=a, .., A =a, c=c,-)>kp(A2=a2|A3=a3,...,An=an,c=c,-) *p(A3=a3,...,An=an|c=c[) =

p(c=cl-)*p(A1=a1‘c=ci)>1<p(A2=a2 c=ci)>x<...>x<p(An=an c=c,-)

p(c=¢|d)=p(c=c¢) *Hp(AJ.:ajlc:c,-)
=1

J:

S



Naive Bayes
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ID A B C
I a d y
2 a e y
36 f
4 ¢ e y
S b f Yy
6 b f n
7 b e n
S ¢ d n
9 ¢ f n

10 a d n

Naive Bayes

data=<a,f> coud disad a5 (JLs
P(C=y)=5/10=1/2 P(C=n)=5/10=1/2
P(A=a|C=y)=2/5 P(A=b|C=y)=2/5 P(A=c|C=y)=2/5
P(4=a|C=n)=1/5 P(A=b|C=n)=2/5 P(4=c|C=n)=2/5
P(B=d|C=y)=1/5 P(B=e|C=v)=2/5 P(B=f|C=y)=2/5
P(B=d|C=n)=2/5 P(B=e|C=n)=1/5 P(B=f|C=n)=2/5

= 1 2 2 4
P(CZ}*)XHP(AJ=aj|C:)~’):Ex;x;:s—O:O.08

j=1

P(Czn)xl;[P(Aj=aj|C'=n):%x%x%:%=0.04

J=1
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SVM (Support Vector Machine)
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d
polynomial — k(Z, Z) = (Z % E; + 1)

S S|P
o % -3
Gaussian — Radial Basis Function(RBF) — k| x;, x; ) = exp( — )
P 262

hyperbolic tangant — k(Z, Z) = tanh(azg; +¢)

: - > e
linear — k<xi, xj> = X; - X;




Gram Matrix(i,j) = kernel(??, ?;)
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TP

precision =
TP+ FP

TP
FN + TP

recall =

a *x precision * recall
F— Measure =

recall + precision

TP+ TN
TP+TN+ FP+ FN

ACC =

a=2
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1. k-means:
LJAIJ.O
wiish S e Olsie 4 o Gula 513 5 Sile s (2
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Ooblbbys 6352 ,155 (4
2. k-medoids




