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import numpy as np

import matplotlib.pylab as plt 10 _—

—
08 1 /
def sigmoid(x): ///
return 1 / (1 + np.exp(-x)) 05 ,//
04 /
X=np.arange(-5.0, 5.0, 0.1) ////
Y=sigmoid(X) 02 P
-
plt.plot(X, Y) 00 —
plt.ylim(-0.1, 1.1) "
-4 -2 0 2 4

plt.show()
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[E 9-1] X%} FE X0 ME K= MSE

Obs. Fat Salt Acceptance
1 0.2 09 like

2 0.1 0.1 dislike

3 0.2 04 dislike

4 0.2 0.5 dislike

5 04 0.5 like

6 0.3 0.8 like

TIP <Data Mining for Business Analytics: Concepts, Techniques and Applications in Python by Galit Shmueli>2|
O Al o|OJEfCt.
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input=[0.2, 0.9] #

UHZO| 271 2f 2k

weight1=[[0.05, 0.01], [-0.01, 0.03], [0.02, -0.01]] # YUB=0|N SLU=0 2 JI= JIE3]

bias1=[-0.3, 0.2, 0.05] # 2L =20 Z Jt= HRO|O{A

weight2=[0.01,0.05,0.015] # 2HZM EHZOE Jt= 7IE7|

bias2=[-0.015] # 28=02 Jt&= HO|O{A

= UB0|M 2HSo= ME MY
a2 4=y 7H5A1S Fotal glolojA grs foto] 5o A HAl =S(Al)oA 249359 A |
M =E(A3)2 Az g AFsh= Ulgolt

# US| AH HM LA 2HSo H H L2 S MY

def dot(v, w):

return sum(i * j for i, j in zip(v, w))

dot(input,weight1[0])+bias1[@] #0.2%0.05 +0.9%0.01 + (-0.3)

-0.28099999999999997
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# UYBUN 2HE LER HUE U5
A3=dot(input,weight1[0])+bias1[0@]
Ad=dot(input,weight1[1])+bias1[1]
A5=dot(input,weight1[2])+bias1[2]

A3, A4, A5

(-0.28099999999999997, 0.225, 0.045)
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#A| 1R O0|E SHAZ 0|23l A3, A4, A5 LEOA S5t 2
import numpy as np
def sigmoid(x):

return 1 / (1 + np.exp(-x))
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outputA3=sigmoid(A3)
outputA4=sigmoid(A4)
outputA5=sigmoid(A5)
outputA3, outputA4, outputA5

IOt7HE|0] <@2|7t EO|= mo[M = Hole &4 7|xet d&> p320~329

(0.4302086298074603, ©.5560138905446199, 0.5112481019468548)

n 2HBAM EHBCR Mz HE
oA 24959 2 285 o= Yy 25 £HF9] gho] ofBA H=A] SRIs|HEAL.
Y1=[outputA3, outputA4, outputA5]
A6=dot (Y1, weight2)+bias2
outputA6=sigmoid(A6)
outputA6
array([0.50619256])
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import numpy as np
input=np.array([0.2, 0.9]) # 1x2 H=H
weightl=np.array([[0.05,0.01], [-0.01,0.03], [0.02,-0.01]]) # 3%2 cH=
biasl=np.array([-0.3,0.2,0.05])
Al=np.dot(input, weightl.T) + biasl # weightl.T= weightQ| M| SH=
Y1=sigmoid (A1)
Y1
array([0.43020863, 0.55601389, 0.5112481])
&2 24959 & Yo 7I5&|e} vlolojA 3 A&s)| &850z ATst= Wgo|th. o] g2 A20]
ARSI Al 1BolE 4 o8] EF0M A% Abasts e Yol APt
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weight2=np.array([0.01, 0.05, 0.015])
bias2=np.array([-0.015])

A2=np.dot (Y1, weight2.T)+bias2
Y2=sigmoid(A2)

Y2

array([0.50619256])
HE OpNY EYECINE ATR0IS ¥4 Ol PS5 P4S ALBIIAY of MolME WY HE &
o2 Ao P42 A AL o8I AL P P4 ALY 0 5 e o
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def identity_function(x):

return x

Y=identity_function(A2) 22 Y=A2

Y

array([0.0247715])
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def init_network():
network={}

2 gl EA}.

network['W1']=np.array([[0.05,0.01], [-0.01,0.03], [0.02,-0.01]1])

network['bl']=np.array([-0.3,0.2,0.05])

network['W2']=np.array([0.01, 0.05, 0.015])

network['b2"']=np.array([-0.015])
return network

def forward(network, x):
W1, W2=network['W1'], network['W2']
b1, b2=network['bl'], network['b2']
al=np.dot(x, W1.T) + bl
yl=sigmoid(al)
a2=np.dot(yl, W2.T) + b2
y2=sigmoid(a2)
# z2=identity_function(a2)
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return y2

network=init_network()
input=np.array([0.2, 0.9])
Y=forward(network, input)
Y

array([0.50619256])

init_network 45 AJoste] 71ER|et Hlo]oj A(HE) & £7Igkst & dAe] 49l networko] A
Aottt forward T4 U 4SS o2 WS A WIS B st o2 AHFM &
#3500z Algrt AYE = S Quistit(EH50M &5 d4E AFEst 2= Ao =2 AelsfFo.
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’ 0.020000 0.556014 -0.015000 0.505668 » like
0.200000 0.015000 __yp~
) 0.030000 )
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IOt7HE|0] <@2|7t EO|= mo[M = Hole &4 7|xet d&> p320~329

to] o]gstE=, MSE S oz =of ddeitt. AAIRLel 19 o, o2{e} MSE 2 offet o] 7

t,y=1, Y
Error=t-y
def MSE(t, y):
return 0.5 * np.sum((t-y)**2)
Error, MSE(t,y)

(array([0.49380744]), ©.1219228944272693)
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hee EFoM 2Us0R SHNY o sHEAIeH vloloja e AASH: WPL HolEch MSE g
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w2_old=np.array([0.01,0.05,0.015]) # 0|49 U= A &= L 7t 717
b2_old=np.array([-0.015]) # 0|4Qo SLUZ=0A £HZ HIO|OHA 71X
# YHO|EEl= 7HS A
d2=-(t-y)*(1-y)*y # —(1-0.5061) - (1-0.5061) -0.5061=—0.1234
1r=0.01 # St5E
# bias €OH|0|E
b2_new=b2_old-1r*d2*1 # -0.015-0.1%(-0.12343)*1
# weight €€ H|0|E
w36=w2_old[0]-1rxd2xY1[0Q] # 0.01-0.1%(-0.12343)*0.4302
w46=w2_old[1]-1r*d2*Y1[1] # 0.05-0.1%(-0.12343)*0.5560
w56=w2_old[2]-1r*d2*Y1[2] # 0.015-0.1%(-0.12343)*0.5112

print(b2_new, w36, w46, w56)

# HOlE & 73|
[-0.01376567] [0.01053102] [0.0506863] [0.01563105]
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502 Ul 5 gloo,

_OF _ Oy, day . oL _ 1 (1_ 1

oa, oa, Y, oay 14+e ™ 1+e
8y WS 0] &35t k=t 39419 §,= §, =(0.43021) » (1—0.43021) + (0.01) » (—0.12343) =—0.000302
2 Ao
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dZ1_dAl=sigmoid(A1)*(1-sigmoid(Al1))
d1=dZ1_dAl*weight2xd2

# 0|M9| 7t
wl_old=np.array([[0.05,0.01], [-0.01,0.03], [0.02,-0.01]1])
b1_old=np.array([-0.3, 0.2, 0.05])
# YHO|EEl= 7HSA]

1r=0.01 # S+&5&
input=np.array([0.2, 0.9])

b13 _new=bl old[0]-1rxd1[0@]
b14_new=b1_old[1]-1r*d1[1]
b15_new=b1_old[2]-1r*d1[2]
wi3=wl_old[@][0]-1r*d1[@]*input[@]
wl4=wl_old[1][0]-1r*d1[1]*input[@]
w15=wl_old[2][0]-1r*d1[2]*input[@]
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T/ =

w23=wl_old[@][1]-1r*d1[@]*input[1]
w24=wl_old[1][1]-1r*d1[1]*input[1]
w25=wl_old[2][1]-1r*d1[2]*input[1]
print(b13_new,b14_new,b15_new)
print(wi3,wl4,wl5,w23,w24,w25)

# YHO|E = 7tS 4]
-0.299997 0.200015 0.050004
0.050001 -0.009996 0.020001 0.010003 0.030014 -0.009995
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