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Outlook

Feature 2:

Sunny 3 2 5

Overcast 4 0 4

Rainy 3 2 5
Total 10 4

Gini Gain = Gini (parent node) - Gini (children node)

= [1- (10/14)"2 -(4/14)72] - 0.3429
= 0.4082 - 0.3429

=0.065
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Gini (PlayTennis, Outlook=Sunny)
=1-(%)"2 - (35)"2 =0.48

Gini (PlayTennis, Outlook=Overcast)
= 1-(4/4)72 - (0/4)"2=0

Gini (PlayTennis, Outlook=Rainy)
=1-(36)"2 - (%6)"2 =0.48

The Gigi Index of Outlook (children node)
=5/14 x0.48 + 4/14 x 0 + 5/14 x 0.48 = 0.3429
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Gini Impurity Index) § CGU §1 @#a#¢ 2

"gB@BHTE " G A4 91 @AE" KA#IT D

{ v ‘ { y ‘
Yes 2 Yes 4 Yes 3 Yes 2 Yes 4 Yes 3
No 3 No 0 No 2 No No 2 No 1
Gini = 0.48 Gini 0 Gini | 0.48 Gini 05 Gini | 0.44 Gini | 0.37
Gini Impurity for Age is 0.343 Gini Impurity for Income is 0.440
‘ Student Credit Rating
Best
‘(esJ LNO—. FairJ LExcellent-\
i ! | ,
Yes 6 Yes 3 Yes 3 Yes 2
No 1 No 4 No No 6
Gini | 0.24 Gini | 0.48 Gini 0.5 Gini | 0.37

Gini Impurity for Student is 0.367

Gini Impurity for Credit Rating is 0.429
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JAAEC ") # @9 F&E"# 8))s"R}ICHA#TES A% ) *"KGR®D A, B&DBN § ¢ #B6t o # GEBssionTree

\TI (LYDUA, #EDHN#9 KG*sg 1 QF 3 #3BBE e y)*#G9 D
SDR = sd(T) — B, T )
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Outiook Temp  Humidity Windy Hours Played "
cun et | won e = 2a#1 Cc"eGD OH#yYy ¢" BO#%
Orveroact Hot High Fales 48 I . .u A~ N .
[ —( : o | o] [ ®T #A gD gAA¢ E#&GoLI JA
xL :: :m: E 2 - Windy 463 Temp.
e e — : moe | (e | [om | [vee | [ona ] ) ®C@" K i wDH
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(Expected value)
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ROOT Node

A[ _Decision Node ] 35 !Y ("v 2 (4) .{ 5"\6
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Instance P(+|A) True Class
1 0.95 +
2 0.93 +
3 0.87
4 0.85
5 0.85
6 0.85 +
7 0.76
8 0.53 +
9 0.43
10 0.25 +

Source: Tan, Steinbach, Kumar
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(Perceptron) ¢ K* | E, *
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Hyper Tangent Function ReLU Function
A i
tanh(z) max (0, z)
X
"X
\
Sigmoid Function Identity Function

fx)=x

X @ net input
netj
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activation

transfer
function

threshold
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(Activation Function) Ec #, ?2@&9A
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(Multilayer Perceptron-MLP) J & O ®CU C¢ K|
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(Multilayer Perceptron-MLP) J & O ®CU C¢ K|
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(Multilayer Perceptron-MLP) J & O ®CU C¢ K|
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Feed new data
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Input
independent
variablel

Output
dependent
variable

Predicts output
Predicted
value

Cost
function

Update weights

Input
independent
variable2

Input
independent
variablem

Actual
value

MSE

E(y—y)
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gA1LBp ATE #a C& A
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Prob of class j
Indicator variable *

3
=23 yilog(p(y;))
*
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o~ 4
Sum over trials Sum over classes
11 1
= T T | T T I Z 1y7'log( ( )) + (]‘ _y’&)log(]‘ _p(yz))
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(Gradient DecentMethod) C#é (" *s OoH#Y
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(Backpropagation Method) ) #i 1 ¢" o0E i
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Forward Propagation Backward Propagation

Activation 1

w1 \ w3

Input 1 / = Output Activation ||nput 1
w2 ‘ / w4

Activation 2

Error 1

Output Error:
Actual - Output Activation
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Backpropagation :
D = {x;,y:}
1. Initialize WI’; ;where, i = Neuron from previous layer,

j = Neuron from previous layer .k = next layer.

2. for each x; in D:

a. Pass x; forward through the network (forward pass)
. Compute the loss on y;, L(y,,V,)

b
c. Compute all the derivatives{%} using chain rule
d. Updates Weights from end of the network to the start
' . dL
(Mj]new = (pﬂjjold — 0¥ o
awr; j ke
(Wijlold
where,n = learning rate
3. Repeat step 2 until convergence

(pﬂ;jjnew ~ (Wr.j})old
EER
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Too low

1(8) [

JpATi

gA18

1(6)

Just right

Jp AT

(Backpropagation Method) ) #7i | ¢ "

1(8)

Bic# CIGA@D GE E #

E*CGs (

oE i

E* GRF#RY A1Bp A* GF( #§ Lt ¢

Too high

A small learning rate
requires many updates
before reaching the
minimum point

The optimal learning
rate swiftly reaches the
minimum point

Too large of a learning rate
causes drastic updates
which lead to divergent
behaviors

) ®C @" KA [ "&DH ¢
daychegroup @
daychegroup @

oSl 6g,S | dayche.com



33

gA18

Gradient Calculation for Parameter 'a’'
P1

P2

P3 “/’_\
5 _’y Loss=L=(y - y')?
P4

& SR L 9L _dL a3
Output Layer “da 9y oa
P6 R
, oL %
" 9b 8y ab
| I g O oL oy
Input Layer " dc 8y dc
, 0L oL 0y
L= (y— 9?2 " ad 9y ad
y=P +a+P,*b+Pyxc+Pxd+P.ve+P«f 5 2L_°- 9
de oy Ode
Weight matrix=W*=[a b ¢ d e f] ool 25
Input matrix=X= [P, P, P; P, P; P] S of 9y of
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(Backpropagation Method) ) #i 1 ¢" o0E i

=200 - =Pk

—2(y —9) * P,

—2(y — ) = P;

—2(}’—3})*334-

—2(y =) = Ps

= —2(}’—3})*336

EK* [ Ge)* B+ [EG' KW A, #&DID

. ) aL oL oL oL oL oL
Gradient matrix = dW"* = [ ______
da @b dc dd de df

(W*)new - (W*)old —n=* dw*
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(Support Vector Machine i SVM) ¢ #AGI i E

) " (*QRA L
- . SVM Fié)Lt @ oA
. el " L ) o NS
IR IR ) "G(G '8 ) € DG, KER)GAB)g #B W E) ##e G ¢ pi )& Diet' @
y B " ?#) | BABKKRA § BE®GEB)g #)-(DG( #a) DEDIJiIARaAGH
:,°'.°.".-. . 'z, d 4 gA § OK E B GN)A GE ™apnike , L1~ =
‘ ..:‘“//Q E* GsH @A L@‘al LG, 25)PERG #BME " FAS DS @' L |
&???}' 7 T, COT# ¥ &) #+CO®A
'§>; oégb at A‘:AA i~ SVR Support Vector Regression
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(Support Vector Machine i SVM) ¢ #AGI i E )" (*QA L
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(Support Vector Machine i SVM) ¢ #AGI i E )" (*QA L
) SVM Fl &)Lt @ o A
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(Support Vector Machine i SVM) ¢ #AGI i E )" (*QA L
) SVM Fl &)Lt @ o A
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(Support Vector Machine i SVM) ¢ #AGI i E )" (*QA L
cC*¢ JGT #% BA#CD ) (
DI A'Béa EBR# CA#Ye" §GCGE5D Ec¢*D E#H JAO#A zJc¢c"*Gs 14a, E#H JGI #% 4

~

(LE¢ (#Y@"E*B®CHK cGEOHLIE "HR #Et#Gsa FEGE

w.x+b=1-%& fory.=+1
w.x+b<-1+& fory,=—1
o ° combining above two equation it canbe written as
- - f, ®
_— @ . @® e o ® yiw.x+b)—1+5£=0 fory=+1,—1
boundary #,". L @ boundary P “". ® @
¢ ¢ £=0 fori=1..1
@ @

® Class1 () Supportvector ) ®C@" K'ad | "&DH ¢

® Class?  © Sample violating constraint daychegroup @

3 daychegroup
aSuls 09,5 | dayche.com




EK#Y  G( g

C#AGITE )" (*A JEGHGE\ PIGE) LEt#

(Support Vector Machine i SVM) ¢ #AGI i E )" (*QA L
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