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OCHOBHas naea XoTMM UCNonb30BaTb NOCNEN0BATENBHOCTb.

Mcnonb3oBaTtb Kak OKHO.
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bAaok RNN

nepegaet npegblayliee coctoaHue. hidden state.

MO>XHO MCnornb30BaTb HECKOMNbKO PEKYPPEHTHbLIX CI10€EB.



[eHepauua Texcra

target chars: “e” 52 iz o
1.0 0.5 0.1 0.2
2.2 03 0.5 -1.5
tput |
output layer |7 o 3 iy
4.1 1.2 -1.1 2.2
R R R
0.3 1.0 0.1 |w hh|-0-3
hidden layer | -0.1 » 0.3 » 05— 0.9
0.9 0.1 -0.3 0.7
T T T TW_xh
1 0 0 0
- 0 1 0 0
input layer 0 : : ;
0 0 0 0
input chars:  “h” “a” “r ap

* TpeHupyeMm npeackasbiBaTh CrieayoLLnin CMMBOI No NpeablayLeMy(o4eHb MHOMo
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e [eHepupyem TeKCT



obpaTHoe pacnpocTpaHeHye oWUOKH

Backpropagation Through Time
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LSTM

Long-Short Term Memory module: LSTM
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fi = 0g(Wyzy + Uphi—y + by)

iy = oy (Wizy + Uihy_q + b;)

o = og(Womy +Uphy 1 +by)

¢t = froei1 +1i 0 JC(WQII; +Uchiq + bc}
hi = oy o op(er)



nouemy 3ro pagoraer

rpagueHT Nno c MAeT Yepes BCIo CETb, MpoTeKkas rno Bcem auyenkam. O4eHb noxoxe Ha
shortcut connection.



MOAWIMEALMN LSTM

ft =0 (W [Cee1,hi—1, 2] + by)
it =0 (Wi [Cr—1,he—1, 2] + b;)
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Or = O'(WO'[Ct,ht_l,-Tt] + bo)



[Ae eule ucnonb3yerca

OueHb MHOro pasnuyHbix 3agad. No NLP
w2v + lstm
O4YeHb XOpoLlasi cusibHasa CBA3Ka, HacTo UCMoNb3yemMasl.
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NpuMmen KoAAa Ha keras

from keras.datasets import imdb

vocabulary size = 5000
(X train, y train), (X test, y test) = imdb.load data(num words = vocabulary siz

e)

from keras.preprocessing import sequence

max words = 500
X train = sequence.pad sequences (X train, maxlen=max words)
X test = sequence.pad sequences (X test, maxlen=max words)



from keras import Sequential
from keras.layers import Embedding, LSTM, Dense

embedding size=32

model=Sequential ()

model.add (Embedding (vocabulary size, embedding size, input length=max words))
model.add (LSTM(100))

model .add (Dense (1, activation='sigmoid'))

print (model.summary())



Layer (type) Output Shape Param #

embedding_1 (Embedding) (None, 580, 32) 160080
1stm 1 (LSTM) (None, 100) 53200
dense_1 (Dense) (None, 1) 101

Total params: 213,301
Trainable params: 213,31
Non-trainable params: ©

None



model.compile (loss="'binary crossentropy',
optimizer="'adam',
metrics=['"'accuracy'])

batch size = 64

num epochs = 5
X valid, y valid = X train[:batch size], y train[:batch size]
X train2, y train2 = X train[batch size:], y train[batch size:]

model.fit (X train2, y train2, validation data=(X valid, y valid), batch size=bat
ch size, epochs=num epochs)

scores = model.evaluate (X test, y test, verbose=0)
print ('Test accuracy:', scores[1l])



