B3 XA R

18 3 T N A R S B, AT 2 T el i PaddlePaddle 52 B — A ] A B T 27 2] 30
H o ATRREEE ZATH N A 0T SO 7 S SOAS 70 202 D 45 5 19 g A\ SR
TEFE I B9 I PR 2 (AT 55 o AESEAS (9 70 2RAT 55 oF L 44 A GO D 2 5 B A L Atb g A B
BRY IF HbR 28 S 0 Tl So 8 SCRY . 31X HUIR 8 LAY — 287 8 AE 55

o P — B L WR AR A B AR

o T — 2R SUAR AR R L8 7 OUA

o U — BT I 1 E T R R AT 4 IR BOR T R AR AR

IR B MR B I 2R R 5 B A B IE B bR 25 R O A B e 26 52 M
PR R To B oy e . ol B I LR R ALAS 5 2D O ik IR B TA . AR E L RATER T
AW IR T 22 I 2% 2 2 TR figh DR 25 ol 25 RE 1) 23 264 55

KB+ BT FNN WM& BT E R

1R BE 1 SCA 43 A AY — AR 5 SCAS 19 PN 25 N T b A 368 AR5 AE , TG N A4S AR AR A7 AE 5 R
FO IR B NI AE AR . AR S A TR T 45 A 2 ) 45 (ENIND 19 LS TP IR 17 840 BT 5 1,
FL 52 D08 SCAS H A 15 b P 1o A 30 o 5 A 28 T 4% 1) 2 20 I R 42 8 R R SUAR TR 2 1Y
FRAE , 38F G T REAE G 04 1], 3 e BUIR 6N 25 5 N LB AR AIE o DT 77 A B4 I 0OR
ARG ZB TR EERL E W F . Python MUAS A 3. 7, PaddlePaddle fiiAS A 2. 0. 0, #4EF
i Al Studio, FKFBAF VR W H M L5 DA R LA . B0 o5 BRI L B AL )|
i BRLIEAL . IR T T aR AT IE A I H SE K

L0 1. IMDB Bl %%

HLE T IR 1 R T  — B S I o 2l () — A R8RS — L B i A 1Y
AR SCAEE L DL S CANR] Shy 3k  BHE E AT S At . AR R S BRI 4 B R S IMDB %%
P HOZ — X P IR AR T 0 B 1 IS 5 B PO B9 Bl 5 L 3R 25 000 2% SCAR Bl
HINGEE 25 000 2 SCABHEAE N4 . R BEE 09 'E J Hilik 4 http://al. stanford. edu/~
amaas/data/sentiment/, H1 T IMDB & NLP 4538 & 0 i 504 4, G HE S8 HE N &, %
124 paddle. text. datasets. Imdb, i mode ZH AT D4 il I 25 5 5 I A 4L

train dataset = paddle.text.datasets. Indb(mode = 'train')
test dataset = paddle.text.datasets. Imdb(mode = 'test')
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paddle. text H & CIRAECAR WA )2 APL,

paddle. text. datasets. Imdb B Z%-mode(str) A] % & M 'train' 3§ "test ' # 2, BRI K
"train', -cutoff(int) ¥4 & ia] #L i #5 1k K/, ERIA K Default 150,

F gt TR S5 R 4R IS . T LGB i word_idx FREUCEUIEAE YT 2 . 76 RIRAESE 2. 0 IR
A HERE T padding A9 75 2R XS TR — 4> batch H K BE R — [ 500 3847 0 55 L BT LAAE - i
o AR U — S FER I 3 JHRAE 5 22X batch H AU I B 7 #EAT L AT

word dict = train dataset.word idx
word dict['<pad>'] = len(word dict)

IR B BATTAT RLFT B ] i R S SR L ] SR/ 5148,

the:@
and:1
a:2
of:3
to:4
is:5
in:6
it:7
i:8
this:9

T S BRI R 22 8] B 5% e, F AT B TR A — A ids_to_str O BRI, 2 BLAN
IR TR AT H3 22 18] (9 5% 8, 7 58 3 AT T xh K dh 69 23

def ids to str(ids):
words = []
for k in ids:
w = list(word dict)[k]
words. append(w if isinstance(w, str) else w.decode('ASCII'))

"o

return

LR 38 SCAS N 2% 58 a5 B & L — A X 7 28 51 19 1) B, classes = [ 'negative ',
'positive' ], TEXH B —KEHEITEN R B F . 7] LU does FREBCEHE B9 list, H labels 3
BUECHE Y label 18, FTER R X B¥g A — 0 I EN 22 .

. join(words)

sent = train dataset.docs[0]
label = train dataset. labels[1]

print('sentence list id is:', sent)
print('sentence label id is:', label)

print(' —————————————————————————— ")
print('sentence list is: ', ids to str(sent))
print('sentence label is: ', classes[label])

sentence list id is: [5146, 43, 71, 6, 1092, 14, 0, 878, 130, 151, 5146, 18, 281, 747, @, 5146, 3, 5146, 2165, 37, 5146, 46, 5, 71, 4089,
377, 162, 46, 5, 32, 1287, 300, 35, 203, 2136, 565, 14, 2, 253, 26, 146, 61, 372, 1, 615, 5146, 5, 30, 0, 50, 3290, 6, 2148, 14, 0, 5146,
11, 17, 451, 24, 4, 127, 10, o, 878, 130, 43, 2, 50, 5146, 751, 5146, 5, 2, 221, 3727, 6, 9, 1167, 373, 9, 5, 5146, 7, 5, 1343, 13, 2, 514
6, 1, 250, 7, 98, 4270, 56, 2316, @, 928, 11, 11, 9, 16, 5, 5146, 5146, 6, 50, 69, 27, 280, 27, 108, 1045, 0, 2633, 4177, 3180, 17, 1675,
1, 2571]

sentence label id is: @

sentence list is: <unk> has much in common with the third man another <unk> film set among the <unk> of <unk> europe like <unk> there is
much inventive camera work there is an innocent american who gets emotionally involved with a woman he doesnt really understand and whose
<unk> is all the more striking in contrast with the <unk> br but id have to say that the third man has a more <unk> storyline <unk> is a b
it disjointed in this respect perhaps this is <unk> it is presented as a <unk> and making it too coherent would spoil the effect br br thi
s movie is <unk> <unk> in more than one sense one never sees the sun shine grim but intriguing and frightening

sentence label is: negative
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SCARRE A — A0 B AR AN —RE R, T 07 8 ) 28 1 M 22 9 246 10 358 R L Y
Ak BT5 3 2 HE R 4R TP A R AR A — R R B R . XA e X T R i R AT
W Ak B X T A B K0HE P AR AR B Rl < pad SHEATIOFE . 45T R A9 AURS 23k Bodis 4R b R Bode
HEAT XA A b B

def create padded dataset(dataset):
padded_sents = []
labels = []
for batch_id, data in enumerate(dataset): # i Jj B4 £ W 55 #b 55
sent, label = data[0], data[1l]
padded sent = np.concatenate([sent[:seq len], [pad id] * (seq len — len(sent))]).
astype('int32')
padded_sents. append(padded_sent)
labels. append( label)

return np. array(padded_sents), np.array(labels)

train sents, train labels = create padded dataset(train dataset)

test sents, test labels = create padded dataset(test dataset)

NumPy #£4t T numpy. concatenate((al,a2,+*+) ,axis=0) BREL, 7] LL SZ P £ 45U 1) BF
B, B mn v S I 2R 4E 5 A 4R Dataset 5 DatalLoader #1255 , € lUEUE 1Y mzg .

class IMDBDataset(paddle. io. Dataset) :

def init (self, sents, labels): # ¥JiH1k
self. sents = sents
self. labels = labels

def getitem (self, index):
data = self. sents[ index]
label = self. labels[ index]
return data, label

def len (self):

return len(self. sents)

train dataset = IMDBDataset(train sents, train labels)

test dataset = IMDBDataset(test sents, test labels)

train loader = paddle. io.Dataloader(train dataset, return list = True, shuffle = True,
batch size = batch size, drop last = True)

test loader = paddle. io. Dataloader(test dataset, return list = True, shuffle = True,
batch size = batch size, drop last = True)
DataLoader & [Al—A 3% 8% iZ B AU IR Y5 batch_sampler %5 & BT %A — K 45 €
i dataset, Dataloader 37 # A gERE A 2 R A BHE N2 20, 24 num_workers KT 0 B,
VoAl 2 0 82 05 U A0 B . B n 2 e BEAR R N AE BRI B A IR W . — )
AR IR rh iy 30 %0 VE S B Uk 4, FH T A6 A 8 AU I 2 o 2 9 Wi S50 4 5 B ok it
A
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WU 2. PRI P X &

B HE A 1 TAE S U T 35 TR 3 TR 85 > i B PR 1% O A B AL, i 4T
SCAS R AE Y 4 B0, DT 52 B VP 10 17 R M A D R AT 8 T — > O 5 3R] By I ) BOW
B X2, A6 2 R 3] 4 S 1R X5 N 1Y embedding J5 . /] BB O3 /B A — NP RN, RE
H Linear #1744, S 7B ikt 845 . & H T Dropout,

1. BEIFE X

WAL 3.1 Fir s B 45t p 28 I 28 AR — A 52 2 9 eR I, B8 | T D) 5 M A o T 209 g A
SR 2 T8 0 Bt A AT AT B S . AR L TS A 28 I 4% L BE S8 AR B I B e B 3 L X — R R
SRATAS B RIS 2 I 2 (B FE S FP AR B2 R VA RN BE ) . B ITEAR T B J5 30rp, efiT &
IS R AL 5, o 2 o] T F 5 198 SUAE L

class MyNet (paddle. nn. Layer) :

def init (self):
super (MyNet, self). init ()

self.emb = paddle.nn.Embedding(vocab size, emb size) = g2
self.fc = paddle.nn.Linear(in features = emb_size, out features=2) #Z{E)2
self.dropout = paddle.nn.Dropout(0.5) # Dropout 2

def forward(self, x): = [ ) A
x = self.emb(x)

x = paddle.mean(x, axis=1)
x = self.dropout(x)
x = self. fc(x)

return x

SISk EY

&

Nar>

3.1 HURARE M 4%

i AJZ (Embedding Layer) % 2 0 ] T # # Embedding B — 0] I8 X %, HHE 35
input F 1Y id 15 B M embedding % FF 7 25 ] %t W embedding 15 & , I 38 % A #Y size (num_
embeddings,embedding dim) fl weight_attr H & — 4 4 embedding [, i )
Tensor B shape Z7EHi A Tensor shape )5 —4E)5 A T embedding dim AY4E)E

LA )2 (Linear Layer) H$:5% — 4> Tensor /E ki A AR~ [ batch_size, * ,in_
features |, Hrft » FIRTT LUAE BAEAMY4ERE . %27 DL 5% A Tensor 5B H A FE W
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TR ARG A I AR N [ batch_size, * sout_features % Tensor, IS bias_attr A&
False, JH 6 2 — >0 B 2 0T 8 F0 m 21 4 b,

Dropout J&—Ff IE WAL T B i 38 7 AR 40 25 € 19 2 5 p, 7RI Zhad B b BE AL A — st
P2 e 1 R 0,3 o BH LR A 28 T s T] A AR OGP SR IR D ik G . forward (self s x) REK
JE ) TR R

2. MKEH

T2 J2 78 U pRRC, 33X HLAE P A 2 28 SO 8 2% pRB, 1% R BCTE 3 R AR 55 LR .
TE ST — AR R G R BEXT TR BIAE R R 8 A& — A~ batch MR (H . R BT i6
AT DAAE S~ A 25 bR 85, AT DATE I 250 0 B i i 1 o0 R A MR 23

X B Af )& paddle. nn. functional. cross_entropy (), 1% API 2B T softmax 38 L
PR PREL, RN softmax BRAE (3¢ UL 2% o B T 5 ok AR AT 5 0T AT 1 T 4
B F R EITE,

I S R B A
logits = model(sent)
loss = paddle.nn. functional.cross_entropy(logits, label)

acc = paddle.metric.accuracy(logits, label)

paddle. metric. accuracy(input,label. k=1, correct=None, total= None, name= None)
it i A FIAR TSR VERR 3 . AR I8 AR TE topk > TUI(EL B, N SR A R 1,
By OE R A ZE R E input 288U E s input A1 label AYZEEI AT LIS —FE

3. LA E

16 AR X B A9 2 Adam PR AT 5, 48 5 2% 2] 28 0. 001, paddle.
optimizer. Adam O RE#S F] B BE /Y — B FE A A Z B FE A sh R B A S 80 = T %

= E AR T

opt = paddle. optimizer. Adam(learning rate = 0.001, parameters = model. parameters())

YR 3. YIZR R s 2%

TEA PR 2 W I T 2RI, BV 3 B 7 R0 train O R, £ TE S0 AT M9 25 Y1 25 AT
BT S EG 1,

vocab size = len(word dict) + 1 £ RN

emb size = 256 # embedding 4 i
seq len = 200 ° AR E
batch size = 32 # batch size K/
epochs = 5 £ EARE

ZIE AT AT IE U N 2R T AR S b i BN R R 5. TR R R I ZR P, & 500 A4
batch, 4T EI— W 25 21 22 FAERR A . B 5801 k58 U (TS0 e S 64T — R IE .

= RNk
def train(model) :

model. train()
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opt = paddle.optimizer.Adam(learning rate = 0.001, parameters = model.parameters())

steps = 0
Iters, total loss, total acc = [], [], []

for epoch in range(epochs) :

for batch id, data in enumerate(train loader) :

steps += 1
sent = data[0]
label = data[1l]

logits = model(sent)
loss = paddle.nn. functional.cross_entropy(logits, label)

acc = paddle.metric.accuracy(logits, label)

if batch id % 500 ==
Iters. append(steps)
total loss.append(loss. numpy()[0])
total acc. append(acc. numpy()[0])

print("epoch: {}, batch id: {}, loss is: {}".format(epoch, batch id, loss.numpy()))

loss. backward()
opt. step()
opt. clear grad()

YR58 G XA R JEAT AR AE (8 K IEIRAEAY paddle. save O FEATHERIARAE

paddle. save(model. state dict(), str(epoch) +

"

_model final.pdparams")

PR 4. BORIPEAL

T8 3 U8R U 25 o R v R 2 R A R B Ak A R B AR Ak R A, Tl X I 4% I 2k 4 R R AT
P4l . fH ] test loader XFA Y 47 56 5IE 75 2 X RO HERG R R 0. 86, @t & 3.2 FIA 3.3
A LU 3, 78 I 25 R0 560 o B2 P S YR 25 02 FE B B B AR L 5 B R s ofE 6 ORI Sk T

T 100%.,
trainning loss trammng acc
0.7 i I 0.95F
——trainning loss —tramnmg acc —
0.6 \ 0.90 /'\ —
2 N o 085
8 AN g
o 05 \ S 0.80
g £ /
£ 04 4 £ 07
s 0.
= \//\ 5 070 A
0.3 0.65 /
02 ™~ 0.60 /
) 200 400 600 800 1000 1200 0 200 400 600 800 1000 1200
iter iter
B 3.2 4L 3E loss TUINEE B33 JIGEBERRTHINEE
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for batch id, data in enumerate(test loader):

sent = data[0]
label = data[l]

logits = model(sent)
loss = paddle.nn. functional.cross_entropy(logits, label)

acc = paddle.metric.accuracy(logits, label)

accuracies. append(acc. numpy( ) )
losses. append(loss. numpy())

avg acc, avg _loss = np.mean(accuracies), np.mean(losses)
print("[validation] accuracy: {}, loss: {}". format(avg acc, avg_loss))

RS 1Sy P By

HIT 247 TRV SR, OF O/ A7 7 U SR B B A0 . 4321 Sk 3k mT AT FH 11 25 g 1) 465 A
HEAT RV IE AT 1 . O TR T IO FRAUE BB — PR AR . AT AR T ) B
AFIREREE diet 1109 id. AU AT B < unk> . FR AT model. eval O3
el P A T 25 L

model state dict = paddle.load('model final.pdparams')

model = MyNet()

model. set_state dict(model state dict)

model. eval()

sent = data[0]

results = model(sent)

YIZREE ] TN B AL, B0 iE 5 ] T AT 45 38 20 i, MR T T R G 0 Je & 074, LU F 2
BATIRIR By — F5 AR A i) 225

¥iE: cheesy 80s horror <unk> genre <unk> ken <unk> and <unk> cash along with <unk> <unk> are some of the featured players in this tale ab
out a haunted health club goofy dialogue and some nasty gore effects make this movie watchable not bad but no great <unk> eitherbr br reco
mmended for the bad dialogue and acting bmovie fans <unk> br b <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pa
d> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pa
d> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pa
d> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pa
d> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pa
d> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pa
d> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad> <pad>

®%: positive

BT ZE R AN AR AR T T2AT 55 A B2 A3 AR R A9 62 72 (] AT L3 i 47 B — L8 51
5 R 14 SCAS K 3 A B R g R 20 25 0] e ek il 4 1] i BSR40 o T A ik A4
AR SN GR N 5 b i LA A 3. 785 30 FRATT 2 4R SE 5 | I 45 BRI 0 5w

S+ —. EF LSTM W& BE =S 45

SR A e R AE T A5 B 1 A4 () s, i ke T R B S B Az AR AR 2 T v
ZAEE N R IER AT 27 A BRI RE W, A7 B e R B 2 U B0 i % 5 15 7 45 /Y
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DG BRIGT I A A DG 7 25 1 0 5 N T DN B R Ll B BRI 7 B 10 T Nk e it
RV XA PR 3 S BRI EIR BT T AR, o T AR e . B S R
W A2 45 4% ol B2

AR S el 3 F KA B IS A2 P 45 (LSTMVD ) £ T % 75 A AR Y 8 SCA v (19 3% 5 F
fEmy i Al i LSTM W 45 1 2% > I 25K 32 48 3R 7R SCAS TR )22 19 R AIE L 6 B 1 ARe AiF 4 28 149 (1)
L, I fie & IR BE AN 25 5 B N R B B AR AIE , DT 7 A BE B ) 801 o AR S BR AR RS 3 47 19 R 855 D
BT : Python LA N 3. 7,PaddlePaddle fi4< Ky 2. 0. 0, #:/EFE & A Al Studio,

LU 1 BT

AR 2 B i et FH 08 0080 2 AT TR B A S A R 28 4 - 5 IR b S 5 Hills , Bods 4R v
g B 1538 LK M 1849 SRR S . WA 3.4 FIR AR AEE N json #52X, Hird text 7
BAREMEE LW CFNE., B2 HIEENHES % https://github. com/thunlp/Chinese_

Rumor_Dataset,

"multi":null,

"text":; [B8—B] (2RiBEL) [X] WEXBRIEN B LRAPHERLZBYONIER
"user":
"verified":true,
"description":true,
llgenderll :llmll ’
"messages' :23602,
"followers":6065984,
"location":"I"& ™M",
"time":1251448522,
"friends":1550,
"verified_type":3

},

"has_url":false,
"comments":125,
"pics":1,
"source":"E#showone",
"1likes":0,
"time":1333976404,
"reposts":365

}

3.4 HiE®ETH)

T ST A R R IBOT A B A BB SO all_data. txe, AR A 439 SCAS BodE A=
BCECHE FH B dict. oxt, SR JE AT N 2R S I UEE R 70« train_list. txt Fl eval_list. txt, fiz
J5i 58 SCYNAH AR 5 S 2% 7 AL 2%

if (not os. path. isdir(target path)):

z = zipfile.ZipFile(src_path, 'r')

z. extractall(path = target path)
z.close()

R T AR SR SICHE AR A8 8 B 5C AR AT B AR A I A B R -

rumor_label = "0"

non_rumor label ="1"
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3 1T A 114 2 oA A R L

def create dict(data_path, dict_path):
with open(dict_path, 'w') as f:
f. seek(0)
f. truncate()
dict_set = set()
IR AR AUE
with open(data path, 'r', encoding= 'utf -8') as f:
lines = f.readlines()
£ OB R — A Jo
for line in lines:
content = line.split('\t')[ —1].replace('\n', '")
for s in content:
dict_set.add(s)
U ITC L e 4 Al T M, — A X — T
dict list = []
i=20
for s in dict set:
dict list.append([s, i])
i+=1
EORIR R
dict txt = dict(dict list)
end dict = {"<unk>": i}
dict_txt.update(end_dict)
end dict = {"<pad>": i+1}
dict_txt.update(end_dict)
X S MR A B AR R
with open(dict path, 'w', encoding= 'utf-8') as f:
f.write(str(dict txt))

TE KIEHEZR 2.0 A A 3T ] paddle. io. DataLoader 8975 205 808 dE47 N2, .

class RumorDataset(paddle. io. Dataset) :
def _init (self, data dir):
self.data _dir = data_dir
self.all data = []
with io.open(self.data dir, "r", encoding= 'utf8') as fin:
for line in fin:
cols = line.strip().split("\t")
if len(cols) !'= 2:
sys. stderr. write("[NOTICE] Error Format Line!")
continue
label = []
label. append(int(cols[1]))
wids = cols[0].split(",")
if len(wids)>=150:
wids = np.array(wids[:150]).astype('int64")
else:
wids = np. concatenate([wids, [vocab["< pad>"]] % (150 — len(wids))]).
astype('int64')
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label = np.array(label).astype('int64')
self.all data.append((wids, label))
def getitem (self, index):
data, label = self.all data[ index]
return data, label
def len (self):
return len(self.all data)
train dataset = RumorDataset(os.path. join(data root path, 'train list.txt'))
test dataset = RumorDataset(os.path.join(data root path, 'eval list.txt'))

train loader = paddle. io.Dataloader(train dataset, places = paddle.CPUPlace(), return list =
True, shuffle = True, batch size = batch size, drop last = True)
test_loader = paddle. io.Dataloader (test_dataset, places = paddle. CPUPlace( ), return_ list =
True, shuffle = True, batch size = batch size, drop_last = True)

L SRR < 32 8 i L D TR T L 2 g R

G HE A 1 TAE S U T 38 TR IR 3 TR #5118 &5 R A AL, 47 SO FRE
SR IBC, DTG HI BT — > claim (PI B2 — )06, Al g2 — B L 2 — RS0 2 ik 2| .
AL — DI 2 P45 RNN 2SR 454 LSTM 2% )

1. HEE X

1997 4, N L& REWF5E T 19 F 4T Jurgen Schmidhuber £ 1 KB 012 (LSTM) , LSTM
iR 4% B0 RO AZ AL A T 8 RNIN I ZR BT 86 B2 5 2% (gradient vanishing) KB B AR
#E (gradient exploding) WY [A] 8, 1< 55 1014 #f 28 ) 26— 38 % FRAE LSTM, & — F RE 5k 1Y
RNN, B2 D K I Hi C & . BAITH Hochreiter& Schmidhuber 31 A, 45 2 A #T T
IR K. AT A Rl ARG (0] 8 T AEAS AR5 4 AR T 2 (.

LSTM J& T ik G A< A0 In] BRGSO B 19 . e AR B iy D5 s 45 B S B b2 e AT i Bk
INT R AR EATES 12 S AR VG o BT A3 906 B0 i 28 I 24 0 L AT bt 2 T 4% 1) o 0 A B ik 1)
. TEPRMER RNN H, i 8 AR e B R 7 B0 4549 , 91 40 B4 tanh O 2, WAL 3.5
Ji7R o LSTM 4 A 3 i IR 45 48, {5 2 5 A B I 0 A A [R) i 25 40 . 15 i 28 I 246 1) 1 B
M) — )2 AH L, LSTM $045 DU 2 L 3 00 2 DURRR 19 77 XA T 28 B, WAL 3. 6 BT

E ¢

R
© © @

3.5 #Ri#E RNN ESEHRE B R E 0%

TET T LSTM M J5 , 4% F R mt vl DL CIR R B 2 o) FF IR HE L Sk 5 # — 4~ LSTM
) 4% K fiff pR i 5 A [ A
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@Q Y
RiEzil
© ® ©

3.6 LSIMHAHMEERRESHNEEREHMENER

Class LSTM(paddle. nn. Layer) :
def __init__(self): = ZHF R
super (RNN, self)._ _init ()
self.dict _dim = vocab["< pad>"]
self.emb dim = 128
self. hid_dim = 128
self.class dim = 2
self. embedding = Embedding( # embedding
self.dict dim + 1, self.emb dim,

sparse = False)

self. fcl = Linear(self.emb dim, self.hid dim) s & VEE
self.lstm = paddle.nn.LSTM(self. hid dim, self.hid dim) + LSTM
self.fc2 = Linear(19200, self.class dim) = 42

def forward(self, inputs): IR = N S
4 [32, 150]

emb = self.embedding(inputs)

# [32, 150, 128]

fc 1 = self. fcl(emb)

# [32, 150, 128]

x self. lstm(fc 1)

x = paddle. reshape(x[0], [0, —1])
self. fc2(x)

return x

paddle. nn. LSTMO & K % 11042 W 4% (LSTM) , AR 48 iy 1 6 2 Tl 45 58 ) B R 253
IR R A R ZORAS . TR 4 TP IR B — 2 X R i I step s B step AR 4 24 i %1
A 2, ME—BZPRE R, e, THRCYETRN ZIE v, IEEFORE R, e,

2. KR

B A5 IR 08 SUA G PRI, 3 B FH 1) 2 38 SO A5 R pR A R BFE r AT S BRI .
TE ST — AR RELZ G IR BEXT TR S L R E S & — > Batch B RAA . R B IE
AT DAAE SC— > A 25 bR A5 T AT I R 8 B4 A 1 43 28 0 Y 2R

X

BRI 2K R BRI T A %
logits = model(sent)
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loss = paddle.nn. functional.cross_entropy(logits, label)
acc = paddle.metric.accuracy(logits, label)

3. fRLTTE
B A X A TR J2 Adam PRARTE I 48 € 2 2 F 0 0. 001,

& ALk

opt = paddle. optimizer. Adam(learning rate = 0.001, parameters = model. parameters())

P 3. BRI

TEA PR 2 R UF T AR, VR 3 B 7 R0 train O RV, £ 1E 3CHEAT W9 28 1 25 T
HAEHAT SR .

vocab size = len(word dict) + 1
emb size = 256

seq len = 200

batch size = 32

epochs = 5

ZIERAT AT IES IR T AR BN R K 5. R R U b, 4 500 A4
batch, 3T EJ— I 25 2 1% 22 FUMERR A . B 58U R 58 iU (TS R S 647 — R IE .

= JFmlgk
def train(model) :
model. train()
opt = paddle.optimizer.Adam(learning rate = 0.001, parameters = model.parameters())
steps = 0
Iters, total loss, total acc = [], [1, []
for epoch in range(epochs) :
for batch id, data in enumerate(train loader) :
steps += 1
sent = data[0]
label = data[l]
logits = model(sent)
loss = paddle.nn. functional.cross_entropy(logits, label)
acc = paddle.metric.accuracy(logits, label)
if batch id % 500 ==
Iters. append(steps)
total loss.append(loss. numpy()[0])
total acc. append(acc. numpy()[0])
print("epoch: {}, batch id: {}, loss is: {}". format(epoch, batch id, loss.
nunpy()) )
loss. backward()
opt. step()
opt. clear grad()

YNk 5E G 8 AR LAY paddle. save O #EFT R BIR AT .

paddle. save(model. state dict(), str(epoch) + " model final.pdparams")
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LU 4. BERLVEAL

i 1 WL G i i iR 2 RO 3R i kAR RO A Al B T R 2% )1 2 5 R AT
AL . A test_loader Xof K AU iR 47 56 IE 15 3] fe 28 A WERR -4 0. 89, il it &1 3. 7 I 3.8
AT LA B 7RI 25 R0 58 IE G A P 2R 22 S TR B AP AR A 5 ) I o R B D i
T 100% .,

for batch id, data in enumerate(test loader):

sent = data[0]
label = data[1l]

logits = model(sent)
loss = paddle.nn. functional.cross_entropy(logits, label)
acc = paddle.metric. accuracy(logits, label)

accuracies. append(acc. numpy( ) )

losses. append(loss. numpy())

avg acc, avg loss = np.mean(accuracies), np.mean(losses)

"

print("[validation] accuracy: {}, loss: {}". format(avg acc, avg loss))

trainning loss trainning acc

0.7 ti, .il 0.95 Tt —
—traimning l0ss —({rainning acc
0.6 \ i 0.90 £ —
TN /
N 0.85
0.5 \ 0.80 //
04 \/ 0.75
| 0.70 /
\‘ 0.65 /

0.3
™~ 0.60 /

trainning loss
trainning acc

0.2
0 200 400 600 800 1000 1200 0 200 400 600 800 1000 1200
iter iter
3.7 lZiLE Loss TUINEE 3.8 JIGERERETHRELE

AU S WSS BB

R C 2 34T 7RI Gk IF O A7 1 ISR AR AL, 432 Rl mT LA U1 2 g 1 A AL
PEATVE S TN 1 S 7 IEATIO FRATE BRI 1 A SO RS . FRATTHE SCAS i A 1) 6
B F] dict HEY id, G i s b A X AR R R < unk >, SRS FRATTHT model. eval O it
JHASE Y 500 45

model_state_dict = paddle. load( 'model_final.pdparams')

model = RNN()

model. set_state dict(model state dict)
model. eval()
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sent = data[0]

results = model(sent)

YRR ] T U SR 70 L S0 ik 5 1 T 047 45 1= 40 A, MDA T R 48 9 S & 04l LT &
FRATT R R 1 — S50 3 A 1 70 245 2R

s

[SoLoMol Z[H KPCB &K 2y# « FIR54F 2 H BB — K 481} T SoLoMo i% >
BE& MR ARG =~ e ] 2 4 B T — 2 : Social (#1:38) \ Local (A # 1€ ) Fil Mobile(£635h1) ,
o KILAE  F— H A GER 3 B 06 P AL DX 2y ] BT 13X 1~ 0 » 2K 0 4 3G 2Ry 31
UL 55 KSR 77 o R Z i A

RV

w

Y 235 4 60 24t 8 R AU X T2 AT 55 AR W B2, H AT AR K B9 B T s 1) R RUE S 4T B —
S I A R ) SCAR B o M R R A A0 A ] el 2 P D B TR e R R R LA
s A KAk SN G I 5 b it 2 A8 A B B, A Jm SO FRATT 2 4k 251 A IS A B BRI
EEYN L

S+ . BT PaddleHub B K8 XA FZ%

A A €0 1 A W ASE TR0 AT 1 By S S SCAR S A U O 4 Hh AR Y A R R SCA g £
TR ARG KI5 CEHATIRG, PaddleHub #2447 —## 8 FH AL # porn_detection
Istm, HOR A LSTM I 4% 45 #4) I 4 ki BE E AT D0 30) . B 8 m i 0 N B . B AL e K ) 1
KN 256 F XS H T .

T FATE T IR —A A O 0 SCA SRR, 3 5L 25 R O SCA I 26 85040 45 T i
rhbE R 12 S R A A R ) R SR SO R R, B 2018 4F ELMo BERT 4§48
BRI & A NLP Gk A T K I7 Al " iy B . SR R RIS B b 347 T I Bl 25 1
R)ZBERL 7 T AT 55 808 Lol — 7, Bl iR 2R I AR . A HmE R E WS KO
TS5 16 I AE 55, BRAE LR T SR b ol FH O R % T 1) 2 5 B L T UK )2 A A TR0 T A e, DRI UG
NLP 3 AF I IR Z AR5, 37 F R Z B 4r Bl 2 8, 46 A O3 ol R 2
15 50 B AT LIS BIAR A7 i RCR .

A TGRSR E B 5L ) Paddle Hub Bl 2R B0 i008 T2 4n &1 3. 9 BFos , Padipg e
. BT T D e £ ERNIE SR, BN i ] UREUF I 3,10 Fisiy 6 2,

LR By

TE 52 B rb L FRAT R B8 B 0 U1 R B0 0 6 5 43 500 FH T AR 10 R ] kA AR
MR . R 7k B PR AT g B0 di 44 BB B ZE B train A1 valid. train HOAEAf 2 H T I
SR B0 FIOXRE R B AR A s valid AR At A R FH T 0 TE A BSCHE ARG I Y B 45

PaddleHub SCAAE 55 B i A Zcdi 48 o0 (DLIE 3. 11) .
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PaddleHub ERNIET41{T-%%

‘ TextClassify Task ‘ ‘ SequenceLabel Task ‘
pooled output sequence_output

I I
| CLS T, T, T, |
I I
: ERNIE :
: input_ids position_ids segment_ids input_mask :
I I
ClassifyReader SequenceLabelReader

3.9 PaddleHub ERNIE & E %

| R ] A ) W ) SRS [ Fine-tune =2 pitt |

3.10 EIBRE

text label

3.11 BB RRA

FATE BCHE R 23 M SR8 FNEGEEE L Ll 8 = 2, SR 5 PR A N SCAR ST . W5 41 75 ] Tab
BB AT R OT
£ R, (RAER X text[\t]label

from sklearn. model_selection import train test_split

train_labled = train labled[['f#E LN A", "IFHEB A '] ]

train, valid = train test split(train labled, test size= 0.2, random state = 2020)

train. to_csv('/home/aistudio/data/data22724/train. txt', index = False, header = False, sep='\t')
valid. to csv('/home/aistudio/data/data22724/valid. txt', index = False, header = False, sep='\t')

R 2. | LA I
MER A B EARAE A P AR B4k K FE 2] TextClassificationDataset , 18 2 5 45 4
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FETRCHAE DL R 2R BIRT 3 IR AT A b 28 i MR AR L T DA test_file B 452 36 iE B2 A%
"valid. txt" ,

£ 1 LHHEE

from paddlehub. datasets. base nlp dataset import InputExample, TextClassificationDataset

= BIRAEAFALE

DATA DIR = "/home/aistudio/data/data22724"

class News(TextClassificationDataset) :

def init (self, tokenizer, mode = 'train', max_seq len= 128):

if mode == 'train':
data_file = 'train.txt'
elif mode == 'test':

data_file = 'valid. txt'
else:
data file = 'valid. txt'
super(News, self). init (
base_path = DATA DIR,
data_file=data_file,
tokenizer = tokenizer,
max_seq len=max seq len,
mode = mode,
is_file with header = True,
label list=["-1", "0", "1"])

R SCAR S B RE AR
def read file(self, input file, is file with header: bool = False):
if not os. path. exists(input file):
raise RuntimeError("The file {} is not found.".format(input file))
else:
with io.open(input_file, "r", encoding= "UTF —8") as f:

reader = csv.reader(f, delimiter = "\t", quotechar = None)

examples = []
seq id = 0
header = next(reader) if is file with header else None

for line in reader:
example = InputExample(guid = seq id, text a= line[0], label = line[1])
seq id += 1
examples. append(example)

return examples

LU 3. R
X HEIRATEEPE ERNIEL 0 B9 o SC i Il 2R 2 A0, H b 52 %Y UL . https.//github. com/
PaddlePaddle/PaddleHub, B name="xxx" 5t 0] DL Y] e A [7) il A5 7Y

# AR
model = hub.Module(name = "ernie", task = 'seq-cls', num_classes = 3) # {EZ /2K AT 5%+, num_
# classes Ty 2 @ 3 M A5 8 28 B, e AL AR A BOHE L L N 3

47



B # i = & B ;¢ B

U 4. ) Reader

P — > AR 4321 readers reader 1 50K dataset A ECHE E A7 100 Ak B L 1 56 X SCA ik
Y1 %%U%ﬁﬂ‘%f@%‘]\ﬁ%/\ AR AT 25, 83 max_seq_len A LIAE ok i K
ﬁﬂﬁf;—?»zﬁf%‘ﬁﬂkf“f)i‘ it padding J5 Z AP max_seq len, & 37 F) K B K TZE . N
S RILFI K E N max_seq_len,l_i?ﬂlhxﬁj\? 128,
train dataset = News(model.get tokenizer(), mode = 'train', max seq len= 128)

dev_dataset = News(model.get tokenizer(), mode = 'dev', max_seq len=128)
test_dataset = News(model.get_tokenizer(), mode = 'test', max seq len=128)

SLUE 5. finetune SRI% MLsfTACE

WEIT AL KW, 1 UL https://github. com/PaddlePaddle/PaddleHub/ wiki/PaddleHub-
API;-Strategy AL T AT B B K22 RN learning rate=>5e-5, trainer J& fine-tune {55 )
PATHE .

optimizer = paddle.optimizer.Adam(learning rate = 5e — 5, parameters = model. parameters())
= RAL A MBI S B B
trainer = hub. Trainer(model, optimizer, checkpoint dir ='./ckpt', use gpu= True)

LR 6. JF4G finetune

BATTM trainer. train $ FUEE AT LLIF GG BRI 25, finetune 3o A8 o, 5 JR1 I 14 %) 2 47 B5E
IR AR

£ BB INGSE, B gk, 148 2 RiE4E

trainer. train(train_dataset, epochs = 3, batch_ size = 32, eval dataset = dev_dataset, save

interval = 1)

£ MR AR BT AN Y A A R

result = trainer.evaluate(test dataset, batch size = 32)
U7 H

4 Finetune 58 5 » MBI 255 DR A7 1 e AEAS B OR R A7 7000

= P
data = [["3CA 1"], ["3CA 2", ["3CA 3"1]]
label list=["-1", "0", "1"])

label map = {

idx: label text for idx, label text in enumerate(label list)
}
model = hub. Module(

name = 'ernie',

task = 'seq—cls’,

load checkpoint = '. /ckpt/best model/model. pdparams',
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label map = label map)
results = model.predict(data, max seq len= 128, batch size=1, use gpu= True)
for idx, text in enumerate(data):

print('Data: {} \t Lable: {}'.format(text[0], results[idx]))

2P ATETE K T PaddleHub i X I 245 A ERNIE YIRS SCA 7 47 9 4% 58 B
AR EATS
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