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E A= N2l (predict () )2 7|27|18 Fét= ME|(gradient () ) AlEQ| Moo 2 SZ0| 0|
H TL
lq'lmport S¥5, 05
sys.path.appendios.pardir) # F2 ClEHZE IEE MMHE = U= &4
Import numey as np
from common. lavers mport #
from common.gradient Tmport numerical _aradient
from collections import OrderedDict

}, — { : ,/{/(’IL
chOS/two_Iayer_net.py clazs TwolaverNet:
def __init_ (Self input_size, hidden_size, ou = -

t HER Z0|E
self. Darams = {} ara. )
self.params["W1'] = weight_init_std * np.r A“{ AccUrely ~) 2 2%
self.params['b1'] = np.zerosChidden_size) '
self.params['W2'] = weight_init_std * np.r . . / : PR rn—
self.params['b2'] = np.zeros(output_size) [+ /20 | %% 772%, )" ( tacc_ [ 2 Bxt )

\::// _——m—— . fr(’,l\ . /

t AE H4

sel|lf. lavers = OrderedDi
self.lavers['Affinel "]
self. lavers['Relul'] =
self, lavers['Affine? ']

elul)

ti)
ﬁfflneiself.params['w1'], self.params['B1'])
ﬁfflne(self.params['WE'], self. params['b2'])

II:UIII."EI

sel|f.lastlaver = SoftmaxWithloss()
def predict(self, =)
for layer in self. lavers.values():
wx = layer . forward{x)

return x




#x 0 @2 OOy, £t #HY Mol =
def loss(self, x, t):
v = self.predictix)
return self. lastlaver . forward(y, t)

gp

def accuracwy(self, x, t):
v = self.predictix)
v = np.argmax(y, axis=1)
if t.ndim '= 1 £t = np.argmax(t, axis=1)
accuracy = np.sumiy == t) / floatl(x. shapel[0])

return accuracy

#ox 0 ®HE dolgy, t 0 HY Mo S
def numerical_gradientiself, =, t):

loss_W = lambda W self.loss(x, t)

grads = {}

grads['W1'] = numerical_gradient{loss_W, self.params['W1'])
grads['b1'] = numerical _gradient(loss_W, self.params['b1'])
grads['W2'] = numerical_gradient{loss_W, self.params['W2']1)
grads['b2'] = numerical_gradient{loss_W, self.params['b2']1)

return grads

def gradient(self, x, t):
#f forward
self.loss(x, t)

#f backward
dout = 1
dout = self.lastlaver.backward{dout)

layers = |ist(self. lavers.values{))
lavers . reversel )
for laver in lavers:

dout = laver.backward(dout)

# 20 AE
grads = {}
grads[ "W '], grads['b1"]
grads['W2'], arads['b2']

self. lavers['Affinel'].dW, self.lavers['&ffinel'] . db
self. lavers["Affine?2'] . dW, self. lavers['Affine?'] . db

> > BHESH AIHSL return grads
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5.6.3 Softmax-with-Loss A=

class SoftmaxWithloss:
def __init__{self):

self.loss = None §f =&+
self.y = Hone ¥ softmax2 &5 _
self.t = None A dolEid-3 2nE e

def forward(self, x, th:
se|lf.t =t
self.y = softmax(x)
self.loss = cross_entropv_error(self.yv, self. t)

return self. loss

def backward(self, dout=1):
batch_size = zelf.t.shapel0]

if self.t.size == self . v.size § EE HO 20
dx = (self.v — self. t) / batch_size

else:
dx = self.v. copy()
dx[np.arangelbatch_size), self.t] —= 1

dx = dx / batch_size

return dx

common/layers.py

import numpy as np

def mean_sauared_error (v, t):
return 0.5*ne . sumi (y—tl=x2)

t=[0,0,1,0,0,0,0,0,0,0]

w=[0.1,0,05,0.6,0.0,0.05,0.1,0.0,0.1,0.0,0.0]

printimean_squared_errorinp.arrav(y) . np.array(t)1}]

o

n=

def  rodifel —error (7, €)1 4 ke siion

) With TodErr —"
- 1 ) irjffr7 4
5t [’ﬁ( (S f‘/O\LQ
(1 e \/ - ‘/Uh,{
self 1 =t
{ o ‘/rr w,t )%
< CA ‘i .t s L | |
‘el 1'. ” 7 = X #* WiP4 A , ™ 4

:c['-f ﬁ € :
refuron 56'"{-,1}9%
backward ¢ <¢/{, dond 21) ¢

bootelh — $i 22 :/,(3%{, 5//7)( 0]

dx = (seHf.€— Se/f./\/‘)ﬂ»#y;/b[,-(cj‘_ S 2e

refurm 4 X

’f- "3 ) Cprry)

e

batch —side < ¥, 5(“,/;5 [o]

refurm  p Sun (oxsx(ct-y)mxg) 2/ Lateh .%12¢€

| VP .
) f-dr/'c-(/’» error < :u‘/-/ , el

\

\ M
= (€- )/) .

IIM
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5.7.4 LAY S A8 &5 35|

Import sws, oS
svs . path.appendlos pardir)

Imeort o numpy 25 np

from datazet . mnist import load_mnist
from two_laver_net import Twolawverhet

# Olole &2
(x_train, t_train),

network = TwolaverMet{ input_size=784,

iters_num = 10000

train_size = x_train.shapel[0]
batch_size 100
learning_rate = 0.1

train_loss_list = []
train_acc_list = []
test_acc_list = []
iter_num=[]

iter_per_epoch =

(x_test, t_test) =

maxitrain_size

/ batch_size,

hidden_

—

1)

size=h0,

,\

—

load_mnisti{normalize=True=,

/'./
f

ch05/train_neuralnetOH.py

output_size=10)

S |
7'2141,,/

one_hot_label=Trues)

fr acC_ /
(e

gp
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5.7.4 XIS ALE

for 1 in rangeliters_num):
batch_mask = np.random.choice(train_size, batch_size)
x_batch = x_train[batch_mask]
t_batch = t_trainlbatch_mask]

#o=20 Al
farad = network .numerical_gradient(x_batch, t_batch) #
arad = network.gradient{x_batch, t_batch) # ZAS It

rot
1%
r|>

am=id

= x
EH H
=

#oA
for key in (WY, kT, TWRY, ThE )
network . params[key] —-= learning_rate *» gradlkey]

loss = network. loss(x_batch, t_batch)
train_loss_list.append( loss)

T & iter_per_epoch ==
train_acc = network.accuracv(x_train, t_ftrain)
test_acc = network.accuracvix_test, f_ftest)
train_acc_list.append(train_acc)
test_acc_list.appenditest_acc)
iter_num.append( i)
printi,train_acc, test_acc)

import matplotlib.pyplot as plt
plt.plot(iter_num,train_acc_list, label="train")
plt.plot(iter_num,test_acc_list, label="fest")
plt. legend()

plt . show( )

gp




lustering: K-means algorithm

# it K-means clustering using scikit—learn

# In[3]:

from sklearn.datasets import make_blobs

¥, v = make_blobs{n_samples=150,
n_features=2,
centers=3,
cluster_std=0.5,
shuffle=True,
random_state=0]

# In[4]:

import matplot!lib.pyelot as plt

plt . scatter(¥[:, 01, X[:, 11,
c='white', marker='o', edgecolor="black', s=00)
plt. oarid)
plt . tight_lavout()
felt . savefial "images/11_01.png', dpi=300)
plt. show()
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lustering: K-means algorithm

from sklearn.cluster import KMeans

km = KMeans{n_clusters=3,
init="random',

n_init=10,
max_iter=300,
tol=1e-04,

random_state=0)
v_km = km.fit_predict(X)
# In[B]:

plt.scatter(ilyv_km == 0, 0],
Wly_km == 0, 1],
5=00, c="lightaresn’,
marker="'s"', edgecolor="black"',
label="cluster 1')
plt.scatter(¥lyv_km == 1, 0],
Wly_km == 1, 1],
£=A0, c='orange',
marker="'o', edgecolor="black",
label="cluster 2')
plt.scatter(dlyv_km == 2, 0],
Wly_km == 2, 1],
£=00, c="lightblus",
marker="+"', edgecolor="black",
label="cluster 3')
plt. scatterikm.cluster_centers_[:, 0],
km.cluster_centers_[:, 1],
5=2580, marker="'~",
c='red', edgecolor="black"',
label="centroids"')
plt. legendl{scatterpoints=1)
plt. grid()
plt. tight_lavout()
telt . savefial ' images/11_02 pna',
plt.show!)
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