Python&KeraslZ &3 T4 —T5—=24

BFIE A : Za—3I)ILRry TJO—5
35 ZYUSRAHDFEDY| : — 21— ABEDHEE
19nm715n ZHANGYIHANG



Reuters® = 1 —AEE X 46T HEDHEBEH T FE Y ZIZH5E
THLRYNI—DFBELET., 773RAOEDZUN 6. DR
X Z D SRS EDO—HITY,

« BHSRE—SRILHEE
ZET—RBEIX1DOOATIVIZOANDEEINET, (ReutersfEizE)
« ZBUVTREZINILNEE

ET—EARIFERDOATIVICHESNLAEEELHY FI,



3.5.1 ReutersT—4t v k
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e ReutersT—42t v F&FHEAAD
In [1]: from keras.datasets import reuters 100001@“:%“5&

Using TensarFlow backend.

In [2]: (train_data,train_labels), (test _data.test _labels)=reuters.load_data(num_words=10000)

In [3]: lenltrain_data)
Out [3]1: 8982

In [4]: len(test_data)
Out [4]: 274B

In [6]: train_data[10]

Out [5]: [1,
i BT I
207, BEDI) R+
156,
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In [8]: word_index=reuters.get _word_index()
reverse_word_index=dict ([{value,kev) for (kev.value) in word_index.items()])
decoded newswire=" ".join([reverse word index.zet (i-3,777) for i in train_datal0]])
decoded newswire

Out [8]: "7 7 7 said as a result of its december acguisition of space co it expects earnings per share in 1987 of 1 15 to 1 30 dirs per share up from
0 cts in 1986 the company said pretax net should rise to nine to 10 min dlirs from six mln dlrs in 1986 and rental operation revenues to 19
to 22 min dlrs from 12 5 mln dlrs it said cash flow per share this vear should he 2 50 to three dlrs reuter 37

In [9]: train_labels[10]
ut [9]: 3
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In [15]:

In [16]:

In [17]:
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import numpy as np

def wectorize sequences(sequences,dimension=10000):

results = np.zeros((len(sequences),dinension))

for i,sequence in enumerate(sequences):
results[i,sequence]=].

return results

x_train=vectorize_sequencesitrain_data) —|F—50A

y_test=vectorize_sequences(test _data) —

2 FILE

def to_one_hot (labels,dinension=46):
results = np.zeros({len(lahels),dinension))
for i.label in enunerate(labels):
results[i,lahel]=1.
return results
one_hot train_labels=to one hot(train_labels)

one_hot test labels=to one_hot (test lahels)

from keras.utils.np utils import to_categzorical
one_hot train labels=to categorical (train_lahels)
one_hot test labels=to categorical (test lahels)

One-hotT>a—T 425 %
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In [21]:

from keras import models

. BN EHONLE VK
from keras import lavers 50z, 641=
DHEIRBRTCEHLET
node | =nodels.Sequent ial ()
mode | .add{lavers.Dense (fd,act ivation="relu’, input _shape=(10000,)))
mode | .add{lavers.Dense (Fd,act ivat ion="relu’)) H 124678
| | - N —Eohns S
mode | .add ( lavers.Dense (46, act ivat ion="sof tmax ")) DR

mode | .conpile(optinizer="rnsprop’, loss="categorical crossentropy’,metrics=[ accuracy’])
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In [22]: % wal=x train[:1000]
partial x train=x train[1000:]

v _val=one_hot train_labels[:1000]
partial v train=one_hot train_label=s[1000:]

« ETILDIIFE

In [23]: history=model.fit(partial x train,partial v train,epochs=20,hatch size=512,
validat ion_data=(x_val,v_val))

[y (= a1 1 e

85 - wal _loss: 0.9661 - wal _acc: 0.8060

Epoch 15/20

?QEE;?QBE [::::::::::::::::::::::::::::::] - Az 4Tﬂu5f5tep - Joz=: 0.139%
B0 - wal loss: 0.9709 - wal _acc: 0.8150

Epoch 16720

TUB2ST982 [====z=zzzozozooooozoozozozozozzz] - 4s 47BusSstep - loss: 001317
B4 - wval loss: 1.0270 - wal _acc: 0.8040

Epoch 17/20

TU82/T982 [====z=zosoozoooooooooooooooooooc] - 4g dB3usfstep - loss: 001220
79 - wval _loss: 1.0247 - wal _acc: 0.7990

Epoch 18720

TQEEE?QBE [::::::::::::::::::::::::::::::] - dg 445u5f5tep - Joz=: 0120
18 - wval _loss: 1.0450 - wval _acc: 0.8050

Epach 19/20

TQEEE?QBE [::::::::::::::::::::::::::::::] - Az 4E4usfstep - Joz=: 0.114
894 - val loss: 1.1005 - wal _acc: 0.7450

Epoch 20/20

?QEE;?QBE [::::::::::::::::::::::::::::::] - Az 4EEu5f5tep - Joz=: 0.1113
87 - wval loss: 1.0739 - wal _acc: 0.8000

acc: 0.95

acc: .95

acc: 0.95

acc: 0.95

acc: 0.95

acc: 0.95
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In [26]: import matplotlib.pvplot as plt

loss=history.history[ loss’]
val loss=history.history[ val loss’]

epochs=rangze (1, len(loss]+1)

plt.plot{epochs,loss, 'ho’, label="Training loss’)
plt.plot (epochs,val _loss, b’ . label="Validation loss’)
plt.title(’ Training and validation loss’)

plt.xlabel ('Epochs ™)

plt.vlabel ("Loss")

plt.legend()
plt .show()
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[25]: acc=history.history[ acc’]
val acc=history.history[ val acc’]

epochs=range (1, len(loss)+1)

plt.plot (epochs,ace, "ho ', lahel="Training acc’)
plt.plot (epochs,val _acc, b’ ,label="Yalidation acc’™)
plt.title('Training and validation accuracy’)
plt.xlabel ("Epochs ")

plt.vlabel ("Accuracy )

plt.legend()
plt .show()
Training and validation accuracy
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In [27]: model=models.Sequential ()
mode | .add (lavers.Dense (B4,act ivation="relu’,input_shape=(10000,)))
mode | .add(lavers.Dense(f4,act ivation="relu’))
mode | .add (lavers.Dense (46 ,act ivation="sof tmax "))

mode | .compile(optimizer="rmsprop’, loss="categorical crossentropy’ ,metrics=["accuracy’])
model| .fit{partial x train,partial v train,epochs=8,hatch size=517,

val idation_data=lx_val,¥_val))
results=model .evaluate(x_test ,one_hot _test _labels)

Epach 3/8
T98% /7087 [=======z=zzzooozozooooooozozooo - 4s 47T7usSstep - loss: 1.0136
Bl - wal _loss: 1.1303 - wal _acc: 0.7530

Eroch 4/8

_II'QEEII.I"_II'E]EE [::::::::::::::::::::::::::::::] - s 4EEUS.-"IS+.EF| - loszs: 0.7976
Bl - val _loss: 1.0538 - wval _acc: 0.7530

Epoch 5/8

'II'QBEII.I"'II'QBE [::::::::::::::::::::::::::::::] - 4g 453u5f5tep - |loss: 0.63493
24 - wal _loss: 0.9754 - val acc: 0.7820

Epoch 6/8

TU82 TH8Y [zz=z=zzzooooozooooooooooooooo=o) - ds 4RQus/Sstep - loss: 0.5184
21 - wal _loss: 0.9102 - vwal __acc: 0.8140

Epach 7/8

7082/7087 [===ss=ssssssssszsssszsszszzzzz] - dg 450us/step - loss: 0.4124 - acc: 0.91
37 - wal _loss: 0.8932 - wal _acc: 0.8210

Epoch 8/8

748277982 [s=========zzzzzzszozsozzzozzzc] - de 470usSstep - loss: 0.3355 - acc: 0.92
80 - val loss: 0.8731 - wval _acc: 0.8260
2245;"2245 [::::::::::::::::::::::::::::::]

acc: 077

acc: 0.82

acc: (.86

acc: (.89

15 48Bus/step

IEfEER(1E78%

In [28]: results A‘—_______,__——'

Out [28]: [0.9845026073653039, 0.784060552092609]

In [29]: import copy
test_lahels_copy=copy.copy(test_labels)
np.random.shuffleltest _|abels_copy)
float (np.sum(np.array (test _labels)==np.array(test labels_copy)))/len(test labels)

Out [29]: 0.19679430097951914
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In [31]:

Out [31]:

In [32]:
Out [32]:

In [34]:
Out [34]:

predict ions=model .predict (x_test)
predict ions[0].shape

(46, )

np.sumipredictions[0])

10000007

np.argnaxlpredictions[0])
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[n [35]: v train=np.arrayitrain_labels) SALDYR FEBRT DT
. JILELTEYR FLET,
v test=np.arrayitest labels)

model.compileloptinizer="rmsprop’, loss="sparse categorical crossentropy’ ,metrics=[ acc’])

b

5z«'*ﬂZﬁT“'—EI"Jl:l;i:categoricél_crossentropyt @ C
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In [36]: wmodel=models.Sequential (]
mode | .add (lavers .Dense(B4,act ivat ion="relu’,input _shape={10000,1))
mode | .add {lavers .Dense(d,activation="relu’)]
mode | cadd {lavers .Dense (46, act ivat ion="softmax "))
mode| .compileloptimizer="rmsprop’,loss="catesgorical _crossentropy .metrics=["accuracy’])
model .fitipartial_x _train.partial_v _train.epochs=20,batch_size=124,
val idat ion _data=(x wal,» wal))
CHROCTT  THF £
7082,/7982 [=================z=z========z====] - 4g 530us/step - loss: 0.7239 - acc: 0.78
BY - wal _loss: 1.7184 - wal _acc: 0.BB0O0
Epoch 17720
TA82/7982 [==============================] - dg BP?Busfstep - loss: 0.7058 - acc: 0.749
28 - wval _loss: 1.7715 - wal_acc: 0.6BB10
Epoch 18720
TH82 /7982 [======z===z=z==z==zzz=z=zz==z======] - dg BP3usfstep - loss: 0.6861 - acc: 0.80
18 - val _loss: 1.7718 - wal_acc: 0.B6BY0s: O.BBVE - acc: 0.301
Epoch 19/20
F982 /7982 [==============================] - 45 h34usSstep - loss: 0.BB95 - acc: 0.80
87 - wval _loss: 1.8187 - val _acc: 0.6750s: 0O.6B08 - ET&: 1s - loss: 0.B8317 - acc: 0 -
ET&: 15 - los - ETA: Os - loss: 0.6BYY - acc: 0.808
Epoch 20720
T982/7982 [==============================] - dg B3dusSstep - loss: 0.6543 - acc: 0.81
40 - wal _loss: 1.8318 - wval_acc: 0.666B03s - loss: 0.705%3 - acc: 0 - ETA: Os - loss:
0.6549
Out [36]: <keras.cal lbacks.History at 0x154003171d0:
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LB E L SoftMaxZ{FERH L REZTH S,

s BERBMIEIZYVSAXREI FOE—2FRALRETH D,
¢« ZUTADHEHTINILVZRDIARIEIRD2DOTH S,
AT 3 Tra—T 4 >4 —> categorical_crossentropy

SRN)LVEB¥LELTIVa—TFTaT—>
sparse_categorical _crossentropy
s BHLPRBZERAISICENEETHDS




