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Import numpy as np

import chainer

from chainer import cuda, Function, Variable, optimiziers,
serializers, utils

e from chainer import Link, Chain, ChainList
e improt chainer.function as F

e import chainer.links as L
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>>> vocab = {}

>>> def load_data(filename):

>>>

>>>

>>>

>>>

>>>

>>2>

>>>

>>2

>>>

global vocab
words = open(filename).read()\

.replace(’\n’, ’<eos>’').strip().split()
dataset = np.ndarray((len(words),), dtype=np.int32)
for i, word in enumerate(words):

if word not in vocab:
vocab[word] = len(vocab)
dataset[i] = vocab[word]

return dataset

>>> train_data = load_data(’ptb.train.txt’)

>>> eos_id = vocab[’<eos>’]
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class MyRNN(chainer.Chain):

def __init__(self, v, k): demb = 100
super (MyRNN, self).__init__( model = MyRNN(len(vocab), demb)
embed = L.EmbedID(v, k), . e, )
H = L.Linear(k, k), optimizer = optimizers.Adam()

= L.Linear(k, V),

: optimizer.setup(model)

def __call__(self, s):
accum_loss = None
v, k= self.embed.W.data.shape
h = Variable(np.zeros((1,k), dtype=np.float32)) o 29 -~
for i in range(len(s)): T % g % rJBJJ b
next_w_id = \

: » for epoch in range(5):
eos_id if (i == len(s) - 1) else s[i+1]

i > SE="[x]
tx = Variable(np.array([next_w_id], \ > for pos in range(len(train_data)):
: dtype=np. int32)) ; > id = train_data[pos]
> x_k = self.embed(Variable(np.array([s(ill, \ s s.append(id)
dtype=np.int32))) > if (id == eos_id):
> model . cleargrads()
h = F.tanh(x_k + self.H(h)) - lassssimodel ()
> loss.backward
loss = F.softmax_cross_entropy(self.wW(h),tx) ) o o0
1 > optimizer.update()
accum_loss = loss if accum_loss is None \ S s =]
else accum_loss + loss > outfile = "myrnn-" + str(epoch) + ".model”

return accum_loss > serializers.save_npz(outfile, model)
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>>> test_data = load_data(’ptb.test.txt’)

>>> test_data = test_data[0:1000]

>>> model = MyRNN(len(vocab), demb)

>>> serializers.load_npz(’myrnn.model’, model)
>>> sum = 0.0

>>> wnum = @

>»>> s =[]

>>> unk_word = @

>>> for pos in range(len(test_data)):

>>> id = test_data[pos]

>>> s.append(id)

>>> if (id > max_id):

>>> unk_word = 1

>>> if (id == eos_id):

>>> if (unk_word != 1):
>>> ps = cal_ps(model, s)
>>> sum += ps

>>> wnum += len(s) - 1
>>> else:

>>> unk_word = @

>>> s =[]

>>> print math.pow(2, sum / wnum)

> python eval-rnn
208.103092604
> python eval-rnn
174.181462185
> python eval-rnn
164.917536858
> python eval-rnn
160.432661616
> python eval-rnn
157.165286105

.py myrnn-9.model

.py myrnn-1.model

.py myrnn-2.model

.py myrnn-3.model

.py myrnn-4.model
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e FJd', RS X—=20DdH A ° I/AREAI  call _ EBHZTR
= init B> TRFE X FIH:

—g— . class MyLSTM(chainer.Chain):
: def __init__(self, v, k):
<HHRL TWBODTHBE>
class MyLSTM(chainer.Chain): def __call__(self, s):

accum_loss = None

v, k = self.embed.W.data.shape

h = Variable(np.zeros((1,k), dtype=np.float32))
c = Variable(np.zeros((1,k), dtype=np.float32))

def __init__(self, v, k):

super (MyLSTM, self).__init__( . for i in range(len(s)):
X next_w_id = eos_id if (i == len(s) - 1) \
embed = L.EmbedID(v, k), T
Wz = L.Linear(k, k), tx = Variable(np.array([next_w_id], \
3 - dtype=np.int32))
Wi = L‘Llnear(k’ k)’ x_k = self.embed(Variable(np.array([s[i]], \
Wf = L.Linear(k, k), AtyPESNREANES2)))
K ' z0 = self.Wz(x_k) + self.Rz(h)
Wo = L.Linear(k, k), 21os Frtarh(26)
Rz = L.Linear(k, k)’ i0 = self.Wi(x_k) + self.Ri(h)
i1 = F.sigmoid(iQ)
Ri = L.Linear(k, k), fo = self .WF(x_k) + self.Rf(h)
Rf = L.Linear(k, k), £1 = F.sigmoid(f0)
. CE=S 1IN RNr L S C
RO > L‘Llnear(k' k)’ 00 = self.Wo(x_k) + self.Ro(h)
N s ol = F.sigmoid(o0®)
W - L.Llnear(k, V), h = o1 * F.tanh(c)
) loss = F.softmax_cross_entropy(self.wW(h), tx)
accum_loss = loss if accum_loss is None \

else accum_loss + loss
return accum_loss
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e P I HEBZ: -

for epoch in range(5):
s =[]
for pos in range(len(train_data)):
id = train_data[pos]
s.append(id)
if (id == eos_id):
model.cleargrads()
loss = model(s)
loss.backward()
if (len(s) > 29): # XDRE30LIET
loss.unchain_backward() # unchain ZZ£{T
optimizer.update()
s =[]
outfile = "lstm@-" + str(epoch) + ".model”

serializers.save_npz(outfile, model)
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® 916 /Ny FREDLHDT—2ROWE

TS ILDEBZ T, ignore__tabetDAZZ°2 3V IC
zero__idZBERI D

class MyLSTM(chainer.Chain):
def __init__(self, v, k):
super (MyLSTM, self).__init__(
embed = L.EmbedID(v, k, ignore_label = zero_id),
H = L.LSTM(k, k),
W = L.Linear(k, v),
)
def __call__(self, s):
<Z ZIX1stm2.py ERIL D THEE>
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class

MyLSTM(chainer.Chain):

def __init__(self, layer, v, k, dout):

def

super (MyLSTM, self).__init__(

embed = L.EmbedID(v, k),
H = L.NStepLSTM(layer, k, k, dout),
W = L.Linear(k, v),

)

S calll®E(self; B hx i cX XS, at)s

accum_loss = None

xembs = [ self.embed(x) for x in xs ]

xss = tuple(xembs)

hy, cy, ys = self.H(hx, cx, xss)

y = [self.W(item) for item in ys]

for i in range(len(y)):
tx = Variable(np.array(t[i], dtype=np.int32))
loss = F.softmax_cross_entropy(y[i], tx)
accum_loss = loss if accum_loss is None \

else accum_loss + loss

return accum_loss

LSTMEDREIRZZE (X, LLSTMDKD
UICLNStepLSTMEIRER D E S TY, F
1 3IESIBDITT . F 23513, F 3 3l
FNXLLSTMDF 71 513, F 2 5IEICHTIR
THEDT, FHms4sIIEDAdout | XLSTMTTR
DdropoutDLFET T .

H = L.NStepLSTM(layer, k, k, dout)




9.711 NStepLSTMICKBD I —

/\NY F4L38

e BV DEBS:

for pos in range(len(train_data)):
id = train_data[pos]
if (id != eos_id):
s +=[ id ]
else:
bc += 1
next_s = s[1:]
next_s += [ eos_id ]
xs += [ np.asarray(s, dtype=np.int32) ]
t += [ np.asarray(next_s, dtype=np.int32) ]
s =[]
if (bc == 10):
model.cleargrads()
hx = Variable(np.zeros((layer, len(xs), demb), \
dtype=np.float32))
cx = Variable(np.zeros((layer, len(xs), demb), \
dtype=np.float32))
loss = model(hx, cx, xs, t)
loss.backward()
optimizer.update()
xs = []
t =[]
bc = @

91 I NNYFOHR

1stm2.py

1stm2-minibatch.py

nsteplstm.py

# 343 41

#) 68 41

#) 33 4




