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o A DX KXt

= A QY VY E OhE = TfR 2 022 M{X|= 2AHAO|CE

« CHO| UHIE 2 MAHY 7| olCt.

« YATHOIALY 2 THO| AFHO| 20710 EECZ 0| 20X QUCHH 20,000+ 0| HIE & AL
= 2HE CHof QH| T2 256, 512, 1024 X121 2| THo| AW S AtE.
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o AMO E23 =l CHo| Y| 22 2 E5}7|(pretrained word embedding)



» 29| EOtA DA 2 X word2vec Y11 2| & (https://code.google.com/archive/p/word2vec
(https://code.google.com/archive/p/word2vec))

= AEBHZE CHSHW : GloVe(https:/nip.stanford.edu/projects/glove
(https://nip.stanford.edu/projects/glove))

O, accurate2} exacttt
7:Ioo| o|a1 0|o|o| __I.LX&'l

03. 3 Z et

EXIE 0| =9}7|

o M= AtEfel A0S 2| DjEAIZ =+ A= ol Xl Thof H|E 2= T == A0 O
=7

o OfOt= Z7HSORZAX| T, 2LHSHA = O 22 5= ULt

o CHEH =20 B2 2™ S O| R UM,

04. IMDB G| 0|E{ & 0| 8%t Embedding & &

EXIE 0| =917

- Embedding Z(S X THO|S LIEFLE) Ha: QEAS W7 HE 2 T3ts SlA142]2 0|3
. H4Z QWO LR SIMI{2[0) M O] 4ot HEE HE|S Ao}yl

In [1]:

from keras.layers import Embedding

# Embedding S22 20HE S M2 OHHSEE AIS.

# Jlsst E29 Ma=(0IIA= 1,00022 SH QIElA FGigt + 12 LICH 2
# =20 2HY MR (HIIM=E 64)2LICH

embedding_layer = Embedding(1000, 64)

print( type(embedding_layer), embedding_layer)

<class 'keras.layers.core.embedding.Embedding'> <keras. layers.core.embedding.Embeddi
ng object at 0x0000026039F4D0520>

EmbeddingZ2| &1

« (samples, YHZXtR, sequence_length)


https://code.google.com/archive/p/word2vec
https://nlp.stanford.edu/projects/glove

= samples : HE+
» sequence_length : A|E A ZO| (B3| Z0])
. M2 EIME QO E HIS oDEIA

o

o O{7|M sequence_length7t 22 ZO|2| A|ZAE= 022 Y|, 71 A|RAE EHEA & LT

Embedding32| &3

« (samples, sqeuence_length, QH| T x}-&)
= samples : ME+
= sequence_length : A| & A Z0]
= embedding_dimensionality : Q| & X}
« E32 3D A7} EICE

Embedding=2| Z4 A

.
d

t S OFE7ER| 2 A S 27| =t

Srece 5
. MYl A& S WA ZYE ofFICH,
- £TO| BLIY AT B712 B SHo| S5HE PEES Bo| Zer

 IMDB GO Al
» S50H2 O|R 0| 3 £ 2|/
= O GO|H A2 =& [|0|H 25,0007 2t H|AE H|O|E{ 25,0007 2 L0 AL 2H2 50%= FH, 50%
=38 eRE 7Y

= ABHZZC CfSHO| OHE 2 OFA(Andrew Maas)?t =28t OO B Al
« train_data= O{2{7§2| CHOJ2 O|RO{ T 2| 7. 2|7 EH0ol= 2f2t 0 A &l word index 2422 O|RO{ &,

train_labels£ 1(27d), 0(+&)0| &.

In [10]:

from keras.datasets import imdb
from tensorflow.keras import preprocessing

In [11]:

# S50 A 09 &

max_features =
# 8= c|AEZ HOIHE ZEELILC.

(X_train, y_train), (X_test, y_test) = imdb.load_data(num_words=max_features)
In [12]:

X_train.shape, y_train.shape, X_test.shape, y_test.shape

Out[12]:

((25000,), (25000,), (25000,), (25000,))



In [13]:

print(X_train[0])
print(y_train[0])

[1, 14, 22, 16, 43, 530, 973, 1622, 1385, 65, 458, 4468, 66, 3941, 4, 173, 36, 256,

5, 25, 100, 43, 838, 112, 50, 670, 2, 9, 35, 480, 284, 5, 150, 4, 172, 112, 167, 2,

336, 385, 39, 4, 172, 4536, 1111, 17, 546, 38, 13, 447, 4, 192, 50, 16, 6, 147, 202

5, 19, 14, 22, 4, 1920, 4613, 469, 4, 22, 71, 87, 12, 16, 43, 530, 38, 76, 15, 13, 1
24r, 4, 22, 17, 515, 17, 12, 16, 626, 18, 2, 5, 62, 386, 12, 8, 316, 8, 106, 5, 4, 2
223, 5244, 16, 480, 66, 3785, 33, 4, 130, 12, 16, 38, 619, 5, 25, 124, 51, 36, 135,

48, 25, 1415, 33, 6, 22, 12, 215, 28, 77, 52, 5, 14, 407, 16, 82, 2, 8, 4, 107, 117,
5952, 15, 256, 4, 2, 7, 3766, 5, 723, 36, 71, 43, 530, 476, 26, 400, 317, 46, 7, 4,

2, 1029, 13, 104, 88, 4, 381, 15, 297, 98, 32, 2071, 56, 26, 141, 6, 194, 7486, 18,

4, 226, 22, 21, 134, 476, 26, 480, 5, 144, 30, 5535, 18, 51, 36, 28, 224, 92, 25, 10
4, 4, 226, 65, 16, 38, 1334, 88, 12, 16, 283, 5, 16, 4472, 113, 103, 32, 15, 16, 534
5, 19, 178, 32]

1

In [14]:

# clEo 2012 1000 SO (QIeiA) |
len(X_train[0]), X_train[0][0:10] # StOIJt 21800 o2 =4
Out[14]:

(218, [1, 14, 22, 16, 43, 530, 973, 1622, 1385, 65])

CreFet 2017t 2|77 2= AO|Ct.

o 2| RO|A W OrX|9f 5071 THO{E ¥, LIHX|= HEIoh == Z0|7 #HLHH 022 A 2Lt
o AB20| ZO|7t 5070 2 St

o Z|AE HEfO| 2| R E 2D 4 HINZ BiEl: preprocessing.sequence.pad_sequences

A E HO[E HAE|

In [15]:

# 2IAEE (samples, maxlen) 32D 20 A= HIMZ HAESHELICH
maxlen = 50

X_train_n = preprocessing.sequence.pad_sequences(X_train, maxlen=maxlen)
X_test_n = preprocessing.sequence.pad_sequences(X_test, maxlen=maxlen)

In [16]

print("#8& & " | X_train.shape, X_test.shape)
print("#H& = : ", X_train_n.shape, X_test_n.shape)
HE ™ (25000,) (25000, )

HE = (25000, 50) (25000, 50)

o 1D EHIM & 2DEIM 2 HATI =712



« Embedding() &2 Cia1t 20| Y @2DHA)S &
» (samples, sequence_length)

In [17]:

from keras.models import Sequential
from keras.layers import Flatten, Dense, Embedding

« EmbeddingZ2| =&

=

= (samples, sqeuence_length, embedding dimensionality)
= (THO QIEA AR A ZO|, AUHE XHR-ZH)

RE S

In [18]:
max len
Out[18]:
50

In [19]:

mode! = Sequential()

# LISOl SHlEdE g8=

# Flatten SO0AM ZXIJ| {oH Embedding =0 input_lengthE X &
# Embedding &2 &2 2D (samples, maxlen) OIC}.
mode | .add(Embedding( 10000, 8, input_length=maxlen))
# Embedding &2 =& 3IJ|= (samples, maxlen, 8)Jt ELICI.
In [20]:
mode | .summary ()
Model: "sequential"
Layer (type) Output Shape Param #
embedding_1 (Embedding) (None, 50, 8) 80000
Total params: 80,000
Trainable params: 80,000
Non-trainable params: 0
o X|CH 20| 50712| Tt E at& S Sl sAtA UH| Y 572 BHELCH=



In [21]:

mode! .add(Flatten())
mode| .add(Dense(1, activation='sigmoid'))

mode | .summary()

Model: "sequential"

Layer (type) Output Shape Param #
embedding_1 (Embedding) (None, 50, 8) 80000
flatten (Flatten) (None, 400) 0

dense (Dense) (None, 1) 401

Total params: 80,401
Trainable params: 80,401
Non-trainable params: 0




In [22]:

%%t ime

# EFIIE FIELLC

mode | .compile(optimizer="rmsprop",

history = model.fit(X_train_n, y_train,

Epoch 1/10

loss="'binary_crossentropy',

metrics=['acc'])

epochs=10,
batch_size=32,

validation_split=0.2)

625/625 |

- val_loss
Epoch 2/10

- 0.5631 -

val_acc

- 0.7550

625/625 [

- val_loss
Epoch 3/10

0 0.4326 -

val_acc:

0.8004

625/625 |
- val_loss
Epoch 4/10

0 0.4038 -

val_acc:

625/625 |
- val_loss
Epoch 5/10

- 0.3956 -

val_acc:

625/625 |
- val_loss
Epoch 6/10

: 0.3955 -

val_acc:

625/625 |

- val_loss
Epoch 7/10

- 0.4008 -

val_acc:

625/625 [

- val_loss
Epoch 8/10

: 0.4065 -

val_acc:

625/625 |

- val_loss
Epoch 9/10

- 0.4124 -

val_acc:

625/625 [

- val_loss

: 0.4190 -

Epoch 10/10

val_acc:

625/625 |

— val_loss: 0.4286 - val_acc:
total: 24.

CPU times:
Wall time:

In [24]:

16 s

2 s

model .evaluate(X_test_n, y_test)

782/782 |

Out [24]:

[0.4255502223968506, 0.8187599778175354]
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,HAE H|o|e "7t Auf Hete 7} oF
072l Etof(AlH Zolyet

3s

1s

2s

3ms/step

2ms/step

2ms/step

2ms/step

2ms/step

2ms/step

2ms/step

2ms/step

2ms/step

2ms/step

2ms/step

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

0.6571 -

0.4599 -

0.3660 -

0.3242 -

0.2972 -

0.2762 -

0.2581 -

0.2412 -

0.2251 -

0.2086 -

0.4256 -

acce

acc

acce

acc

acce

acc

acce

acc

acce

acce

acc-

: 0.6413

- 0.8023

: 0.8421

- 0.8618

: 0.8762

- 0.8863

: 0.8952

- 0.9037

- 0.9111

©0.9190

0.8188
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