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(train. tsv) JJRUESE (dev. tsv) FITCHR B MR 4L (test. tsv) L TR UESE tsv SO AT A& N
“Text_A\tText_B\tLabel” X5, MR EE tsv SO I N B H# 3 “Text _A\tText B”
XRE B F2, T B 52 AT 55 BV HI B Text A Fl Text B 22 8] 2 75 AH L, B4 1Y EL A #E 5
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# 1. mERE

import jieba
import json

def get_data(task):
pth = "data/{}/{}.tsv"
train = []
dev = []
train lines = open(pth. format(task,"train"), 'r').readlines()
train = [line.strip().replace(" ","").split("\t") for line in train lines]
train = train[:10]
train = [[" ".join(jieba.lcut(line[0]))," ". join(jieba.lcut(line[0])),line[2]] for line

in train if len(line) == 3]

dev_lines = open(pth. format(task,"dev"), 'r').readlines()

dev = [line.strip().split("\t") for line in dev lines]

dev dev[:10]

dev = [[" ".join(jieba.lcut(line[0]))," ". join(jieba. lcut(line[0])),line[2]] for line
in dev if len(line) == 3]

test lines = open(pth. format(task,"test"), 'r').readlines()

test = [line.strip().split("\t") for line in test lines]

test = test[:10]

test = [[" ".join(jieba.lcut(line[0]))," ". join(jieba. lcut(line[0]))] for line in test
if len(line) == 2]



print("train:", len(train))
print("dev:", len(dev))
print("test:", len(test))

return train, dev, test

EIE XALE

SCAGT R SE RS L A L, TR IN< unk >R R OR R FFAF < pad >R RR BRI SOA I

TRAFENA

# 2. Al
def create dict(datas,dict_path):
dict set = []
for data in datas:
dict_set += data.split(" ")

dict set = set(dict_ set)

dict list = []
i=0
for s in dict_set:
# R L5 Json fif A Y B AT (AR TR LFAT)
if s=="{"ors=="}"ors==""ors=="\""ors==":"or "/"
# print("--",s)
continue
dict list.append([s, 1])
i+=1
& BINR KA
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 SR A B A

with open(dict path, 'w', encoding= 'utf-8') as f:

f.write(json. dumps(dict txt).replace("'",'""))

in s or "\\" in s:

AT SCHE A 7 S 31 TD 14 RS o Bl £ v 1) SOR R B2 46 1D J3 581

% 3. AR ID
def words to ids padding(datas,dict path,max length=64):

js = open(dict path, 'r', encoding = 'utf — 8').read().strip().replace("'","\"")

print(js)
vocab_dic = json. loads(js)
res = []
for data in datas:
sentl = data[0].split(" ")
sent2 = data[1l].split(" ")
label = data[2] if len(data) == 3 else "0"

idl
id2

[
[

vocab dic[w] if w in vocab dic else vocab dic['< unk>'] for w in sentl ]

vocab_dic[w] if w in vocab_dic else vocab dic[ '< unk>'] for w in sent2 ]
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idl = idl[:max length] + [vocab dic['<pad>'] ] * (max_length-— len(idl))
id2 = id2[:max length] + [vocab dic['<pad>'] ] * (max_length-— len(id2))
res. append( [ id1l, id2, int(label)])

return res

AP b3 25 T 8 pR 8, Ak BRULG BOH 4 2R LR R S . R B AR A TIN5 4R S IR
SR AT ) A A, At mT DL G I R Bl R AT T SR A

create dict(datas, vocab pth)

train ds = words_ to_ids padding(train, vocab pth, 50)
dev_ds = words_to_ids_padding(dev, vocab_pth, 50)
test _ds = words_to_ids_ padding(test, vocab pth, 50)
vocab_pth = "data/vocab. txt"

train,dev, test = get data("bg corpus")

datas = [c[0] + " " + ¢[1] for ¢ in train+ dev]

U 3. Kb B AR

F R T BB B A2 A% Ak BIDRE e Ab B O E AL Zr ik . BRSNS
. H— i Dataset X EUHE 4 AT 31258, DISEAT 4L B 8088 A= il R AR ELF S 84E; 58 — 0%
Dataset I8 AT R B3, A4E AU ZR 4 LI E 45 SR 48 RO 3 188, O BB 5 3
NILZ (sentl . .sent2.label) .

class PairDataset(paddle. io. Dataset) :
self.sentl = []
self.sent2 = []
self. label = []

def init (self, data list):
for line in data_list:
self. sentl. append(line[0])
self. sent2. append(line[1])
self. label. append(line[2] if len(line) == 3 else 0)

def getitem (self, index):
sl,s2, lab = self.sentl[index], self. sent2[ index], self. label[ index]

return sl,s2, lab

def len (self):
return len(self. sentl)

# ¥4 mninibatch #t K/

batch size = 32

train dataset = PairDataset(train ds)
dev_dataset = PairDataset(dev ds)

test dataset = PairDataset(test ds)
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train loader = paddle. io.Dataloader(train dataset,
places = paddle. CPUPlace( ), shuffle = True,
batch size = batch size, drop last = True)
dev_loader = paddle. io.Dataloader(dev_dataset,
places = paddle. CPUPlace( ), shuffle = True,
batch size = batch size, drop_last = True)
test loader = paddle. io.Dataloader(test dataset,
places = paddle. CPUPlace( ), shuffle = False,

batch size = batch size,)

Pk 4. BRI

XA A

LSTM #5515 A4 2 A0 2. 1 55 b 28 B, 32 A [l At J2 3R AT 7 22 20 ) % 9 A SO it 47

class LstmModel (paddle. nn. Layer) :
def init (self,vocab dim, fc_dim):
super (paddle. nn. LSTM, self). init ()
self.dict_dim = vocab_dim
self.emb dim = fc_dim
self. hid dim = fc_dim
&3] [ 45 G £
self. embedding = Embedding(self.dict dim, self.emb dim)
# XU [A] LSTM 4 FY #%
self.lstm = paddle.nn.LSTM(self.emb dim, self.hid dim,
direction = "bidirectional")
self.fc = Linear(self.hid dimx* 2, 1)

self.cos sim func = nn.CosineSimilarity()

def forward(self, inputl, input2, label = None) :
embl, emb2 = self.embedding(inputl), self. embedding(input2)
~, (hl1, ) = self.lstm(embl) # [32, 50, 256]
~, (h2, ) = self.lstm(emb2)
# [32, 50, 256] [2, 32, 128] [2, 32, 128]

LSTM %% , 7 i Jo TH 3R A SCAS T SC 1) O AR 52 AR o AR 08 FRATTAE T T — A4~ 2
BEGER L B SCA 1 3CAR 2 (A AR A B9 BILSTM 2 i 25 547 4 65, 25 (08 P 00U 45 4, b 4k ol
WO E L —A> BILSTM 4 i a% . 485 70 5K SCA 1 5 304 2 B A B [a] 14 2 14 4% b 2E 17
G B RIT A SE P SCAS 191 LR Z 05 AR S nn. CosineSimilarity 315 W 4>
SCA T SC 1) bk B9 AR SEARALRE o % SZAFRLIE T 55 A 1) 7 17 o 2 1) ) SR o R IA I A e
PP i) A T S ) A P R 30 B TR i A B e S X A% S AR BLJEE BE AT sigmoid AR ik
AL BE R AL 0~1 BySE %L,

f1,f2 =self.fcl(hl. transpose([1,0,2]). reshape([ — 1, self. hid dim * 2])), self. fc2

(h2. transpose([1,0,2]).reshape([ — 1, self. hid dim* 2]))

f1,f2 = paddle. reshape(fl,[fl.shape[0], —1]), paddle. reshape(f2,[f2.shape[0], —11])

sim_vec = paddle.nn. functional.sigmoid(self.cos_sim func(fl,f2)

if lebel is None:
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return sim_vec
loss = paddle.nn. functional.mse loss(sim_vec, label)

return loss, sim_vec

LR S. BRI

RSN il T2 15 17 SCHAB TR ) 45 1) 552 S S 0L, e Ak >R JH A Ak % S4 Adam, 45 5% bR £
{# FH ¥ iR 22 1128 R T paddle. nn. functional. mse_loss() , ¥ 7 1% 22 11 2 pR B =2 H T 1] 15
), AL o FATTRE P AN SCAS B 38 SCARARLE 3547 o o A 45 1 SCBROAR ST IF , AR RLEE 4T 53
P 15 s R B AL BE AT 4r & T 0, H TR — AT 4 M In) 8, TRt ot A i
MSE #5 k bR BHEAT S 8066 LT3 rain O BREUE LANF

def train(model, epochs) :
model. train()
opt = paddle.optimizer.Adam(learning rate = 0.002,
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
sentl, sent2, label = data[0], data[1], data[2]
loss, sim = model(sentl, sent2, label)
predict = [1 if ¢> 0.5 else 0 for c in sim]
acc = sum([predict[i] == label.numpy()[i] for i in range(len(predict))]) / len(predict)

if batch id % 50 == 0:
Iters. append(steps)
total loss.append(loss.numpy()[0])
total acc.append(acc)

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

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

# evaluate model after one epoch
model. eval()
accuracies = []

losses = []

for batch id, data in enumerate(dev_loader) :
sentl, sent2, label = data[0], data[1l], data[2]
loss, sim = model(sentl, sent2, label)
predict = [1 if ¢> 0.5 else 0 for ¢ in sim]
acc = sum([predict[i] == label.numpy()[i] for i in range(len(predict))]) /
len(predict)
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accuracies. append(acc)
losses. append(loss. numpy( ) )
avg _acc, avg_loss = np.mean(accuracies), np.mean(losses)
print("[validation] accuracy: {}, loss: {}".format(avg_acc, avg loss))
model. train()
paddle. save(model. state dict(), "model final.pdparams")

non

draw_process("trainning loss","red", Iters, total loss, "trainning loss")

non

draw_process("trainning acc", "green", Iters, total acc, "trainning acc")

model = LstmModel(128,128)

train(model, 2)

AU 6. BEEIMIA

AR RUAE (T A A6 o T b SCPR AT 19 AU 2 B B O R PR A7 B R 45 L A il 225
UG — AR L R 4% SCPR AT B RS 1 2 00 di Jn s 2 R ) 2 80(E 25 00 R 1 Y
LRIV

model = LstmModel(128,128)

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

model. eval()

label map = {1:"J&", 0:"7{"}

result = []
predictions = []
accuracies = []

losses = []

for batch id, data in enumerate(test loader):
sentl = data[0]
sent2 = data[1l]
sim = model (sent)
for idx, prob in enumerate(logits):
£ G432 label
labels = 1 if prob>0.5 else 0
predictions. append(labels)
samples. append( [ sentl1[ idx]. numpy( ), sent2[ idx]. numpy( ) )

Z I SERL T AT RN Y SO VE BB 25, AT LU Y L T3R8 19 5 A TR B L UL L (H 2
ABENEZE . PR RE TR H R SCARIE BRI

3.2 LB ETXTEHNXAREHE

P 3-1(h) R 1 3 T 58 1 SCAR VT g 1 A AR 00 AR S 1L, 5T ROR M ik XAL®
AL ATTER T AC % A 27 (LSTM) Sb abs X J5 4 i H 27 Wit Jg it 3CA 1
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RARRR R T 5 LSTM i de i i Y SCA 1 A A K, b5 LSTM Z 1 4% 2 1 1 SCAS 2
AKX B 130K 2 35 2858 LSTM Z )5, 23 A8 3 7 3CAR 1,30 2 /93 i i Bk s 3%
7N BIUSCAS 1 3CAS 2 B BECR 2 B S Rs 38 19 BODR 28 R0 1 1 A 58 B (— BN R M R 06 L IH —
) AETT LA B SOAR 1,304 2 v 2% 3] 1 22 18] B9 A P AR B N SCAS 15 7 ARl TR 5 O0A 2
557 AR B AR CE . ARJE SCAR 2 IR — A RE B R OR AT IR R, 3RS SOR 1 A
WL T OOAR 2 BN I R R BT AR SCAS 2 v A T TR S T OOAR 1 A TR Y
FR XA ] T SOR RIS E H B A RIS R B R R L 5 IR B REOIR A R s
CRHIm JAH3e)  BEAR B T IR B 27, SUIA T % 07 SCAS B9 38 L3278 o DT Al 45 SCAS v 4% 1]
WIFREMER . TR L& —4 LSTM X 28 B J5 1Y SCAR 7R HE 47T IR 4 i » 4%
J5 ARAF A SCAS (81 SRR S PIAS SUAS 1918 O SE AT PR S5 84 A o 2 i 1L B A o3 26
AT A2,

BT A0 B AT AR RSB, 58 e T A2 B SCAR L L .y T AR 02 B el ]
MR ES 3. 1 1R R L R 4 RHE i A 58 A — B A O T R0 d AR PR R B i Ak S
PRBCR  TEUL 3.1 715 Bodls b PR 7y . A H A 2 AT A S A T S LA SO DL BE AR

YR 1 B

BT A RS A A 2, DR G TR ATT R AT B Y A R R A 2 . 8 SE 3RATT A 28 A5 7R 1 ) s Ak v
B Ak B, FRAT AT e SO T ) A% B ok B b B A, A0 4 Embedding AR,
JH T B4 SCA 7 51 1D B 4 Sy 1] o) S0t R [ A =X DAl P ) SCAR A S B, b A o ST T 4> L 17
LSTM #e, self. Istm F B F AR IR TR £ B lD , 1 self. Istm_after_interaction F %
T2 H G 1 SCA RIR (i, BRBAE WG . BEZ A WA 2 E R EERE— 2 E %2
FH T 5 4E 43 S FRAE 1) 1 SRR RRAE ) i A AL S A 2 R K T2k,

import paddle.nn as nn

import paddle.nn. functional as F

class InteractionMatch(nn. Layer) :

def init (self, hidden size, num_classes, vocab size, embedding dim):

super(). _init ()
self. hidden size = hidden_size
self.num_classes = num_classes
self. embedding = nn.Embedding(vocab size, embedding dim)

self. embedding dim = embedding dim

self.lstm = nn.LSTM(self.embedding dim, self.hidden size,
direction = "bidirectional")
self.lstm after interaction = nn.LSTM(self.hidden size * 2,
self. hidden size, direction = "bidirectional")
self.fcl = nn.Linear(self.hidden size * 4, self.hidden size)

self.fc2 = nn.Linear(self. hidden size, 2)

B SCHF AR I B B E T, 7E forward BB RIS BN SUR 1,304 2
A9 1D %1 (premises.hypotheses) , 3 T S35 f# il 7] oA 20 H08E YR sh i 72
B P0R SCAR 1D e A iR AT R W) 1 2R .
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embedded premises = self.embedding(premises)

embedded hypotheses = self.embedding(hypotheses)

) i) A R R 28 e A — S L) LSTM 4w 2% , FF RS 1l i i B F SCRR i 3
I, 4N . encoded premises.h .c, F:H',encoded premises N FA WE K BRAIRESEER L N
HJE — R R R (G5 WA LSTM B . h i i — A1 558 — D il i RoR e B R
[ direction,batch_size,hidden_size |, 3 [A] B} direction=2, 7% M| direction=1).,c F£/~ T [A]F
1) 2 HEIR A

encoded premises, (h, c) = self.lstm(embedded premises)
encoded hypotheses, (_, ) = self.lstm(embedded hypotheses)

FRATEE B B R B B P BRR S R R Bt B3R 2o BTCH AT H R 2 & 7R
EIRIA] 2 R ok 28 B ITA, paddle. bmm O pRECHE {3t S 5 B0 0% 50 B e v L B R B — 4>
FEAXT , 85555 — A m) 5 55 0] F 2 1 5 WA DG M L SR 5 T 1T 4E 5 64T softmax JH—
A T AN 1) JE T 55— A ] T T A I [ R 2R CINRR i R A — E AL
KA 1) .

attention matrix = paddle.bmm(encoded premises,

encoded_hypotheses. transpose([0, 2, 1]))
# print("attention matrix",attention matrix.shape) # [32, 50, 50]

# H—1t

attention matrix sl = F.softmax(attention matrix.transpose([0, 2, 1]),
axis=1)

attention matrix s2 = F.softmax(attention matrix, axis=1)

premises seq att out = paddle.bmm(encoded hypotheses. transpose([O0,

2, 1]), attention matrix sl).transpose([0, 2, 1])
hypotheses seq att out = paddle.bmm(encoded premises.transpose([0,

2, 1]), attention matrix s2).transpose([0, 2, 1])

IR premises_seq_att_out 8 premises H 1] i 5 T hypotheses H i) 1 [RUIR A 1Y 2
RBMNEH D UACEB/I THARR, DT A S BT CHRR, W encoded
premises, 73 — M EFE T X H AR R R, A premises_seq_att_out, FRJ5 P X P& JEF7 7] B
FRRE I A T AR A B A A B bR 30, AL E pair SCRRY R 3CERR . fn K515 2 AT 9 B
REERREAB—)Z LSTM s | F 0K,

premises att out, (hl, cl) =
self.lstm after interaction(premises seq att out +
encoded premises )

hypotheses _att out, (h2, c2) =
self.lstm after interaction(hypotheses seq att out +
encoded_hypotheses)

LR 5 AR 3 B SO B A T SO R 3 U AT b AR D 3 SO L BT 1) 45 )5 1)
A — A FAF Y R RAT D B 28 (8 SCA IR L3R

fea sentl = hl.transpose([1, 0, 2]).reshape([hl.shape[1], —1])
fea sent2 = h2.transpose([1, 0, 2]).reshape([h2.shape[1], —11)
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SRIA BRI SCAS 130 2 (938 i) i AR R 20 Ik — IR PR A B 2 452 OS2 V0
RIZ R KA R IR ],

cls fea = paddle.concat([
fea_sentl,
fea sent2

], axis= - 1)

fcl = F.relu(self.fcl(cls fea))

logits = self.fc2(fcl)

# print(logits. shape)

return logits

VAL R I i i B B RS 254, SE BB S5 R I

class InteractionMatch(nn. Layer) :
def _init (self, hidden size, num_classes, vocab_size, embedding dim):
super(). init ()
self. hidden size = hidden size
self.num_classes = num_classes
self. embedding = nn.Embedding(vocab_size, embedding dim)

self. embedding dim = embedding dim

self.lstm = nn.LSTM(self.embedding dim, self.hidden size,
direction = "bidirectional")
self.lstm after interaction = nn.LSTM(self.hidden size x 2,
self. hidden size, direction = "bidirectional")
self.fcl = nn.Linear(self.hidden size % 4, self.hidden_size)

self.fc2 = nn.Linear(self.hidden size, 2)

def forward(self, premises, hypotheses):
embedded_premises = self.embedding(premises)
embedded hypotheses = self.embedding(hypotheses)
encoded premises, (_, ) = self.lstm(embedded premises)
encoded_hypotheses, (_, ) = self.lstm(embedded hypotheses)
attention matrix = paddle.bmm(encoded premises,
encoded_hypotheses. transpose([0, 2, 1]))
attention matrix sl = F.softmax(attention matrix.transpose([0, 2, 1]),
axis=1)
attention_matrix s2 = F.softmax(attention matrix, axis=1)
premises_seq att out = paddle.bmm(encoded hypotheses. transpose([0,
2, 1]), attention matrix sl).transpose([0, 2, 1])
hypotheses seq att out = paddle. bmm(encoded premises. transpose([O0,
2, 1]), attention matrix s2).transpose([0, 2, 1])

premises att out, (hl, cl) =

self.lstm _after interaction(premises seq att out +

encoded premises)
hypotheses att out, (h2, c2) =

self. lstm after interaction(hypotheses seq att out +

encoded hypotheses)
fea sentl = hl.transpose([1l, 0, 2]).reshape([hl.shape[l], —1])
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fea sent2 = h2.transpose([1l, 0, 2]).reshape([h2. shape[1], —1])

cls fea = paddle.concat([fea sentl, fea sent2 ], axis= —1)
fcl = F.relu(self.fcl(cls fea))
logits = self.fc2(fcl)

return logits

PRI 5 PO AR 5 3.1 58 & — B0 WAL A FBGE . BT HE A T IEA B LR T
PIASSCAS Z (8] 58 4 PR APRZS o A P M7 B I 7R 1 58 B 07 %k o TR) s AT DA 552 B Y ok 7 o] LA
Ko B A BRI SRS AT AR 22 W] LAk ik 1) 25 () o {5 i T SR O M R [ I AT LY padding
FR ) T HEAT R, PN padding TR A B B AR 25 R R R SO BT SO 07 e R 4
Jfy ESIM B8 JBOGGR Y [] 7 7] AR T fife S Bk

3.3 LE=. EFHIIZK-FUER XA TE
Tl
TN 2RI HE 220 4 350 NLP A 55 42 fit 7 — SR8 s R L bn i, 76 2.3 1, & soAmxA
(11928 T 36T BERT B 19 30 A 43 34T 4, A4 Fe AT M 1 B2 F1BT % 19 ERNIE-Gram B0
Y ZR-TRORAE R 7 SCAR T L
ERNIE-Gram Jf&—f 207 B 1l 218 LB R . 1E 0 B SRR 5 A B ) S AR 0 S A
TG B TR BT TR 2% ) RE Y BB Y S BN BT 9 19 1R L EE AR BE 7). ERNIE-Gram 2 H & 5X
SE& ) N-Gram £ 078 My iF 5 B A, 7 5 @A N-Gram N H N-Gram 22 [8] (/)15 L &
B, 2B I 27 ) AR FE AUCRLDRE FE 38 AR B 7 4 BT 55, U Tt BERT ERNIE B
PEF5 MRCR . A4 243 el i 1] ERNIE-Gram #£47 SCA DL IC

AR L Bl piAk B

TE3.1.3.2 TP, T3l RE S T B0 46 1y AL B ID J7 314k, Dataset/Datal.oader
AL, BIES| SR 40Y # T f% NLP AT 55 0 AR S E A ¥ g fE . AR i8 )2
FH TR B9 B0 PE 48 3R 47 S I L B 2 B 42 M\ paddlenlp. datasets 355285 4 F 850405 A s BRORP AT,

from paddlenlp. datasets import load dataset

train_ds, dev _ds = load dataset("lcgmc", splits=["train", "dev"])

for idx, example in enumerate(train ds[:2]):

print(example)

B .
{'query': "BEXITHERIN T AEE WA AR, title': BT HEBRIN Y A B AT A RE 4 2,
'label': 1}

{"query': "EFHET, WAL FHL, 'title': "TALAB FHL, R, 'label': 1}

I - HE SR 1% 5 0 i A A 5 L 5% 3l SO TD P 97 SCAR BEIS B IR L
B ARG RS R T BRI I P FRATT S A B AR S AL P A, B
SCA D P85 SCA B A L J5 3 FORAR USRI token BT )& Be v (SCA XHT 55 808 X 7002 17
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J& padding 75 (FASCAAT 55) . bbb, FRATT B 32 48 F X W B Y1 R AR AL ) ErnieGram Tokenizer
BpaT

tokenizer = paddlenlp.transformers.ErnieGramTokenizer. from_pretrained('ernie —

gram— zh'")

B IRl g 2 T OB R AE RS A AL R A . 1 SEE  toknizer AT SCABEE 1)
H ARG IR F AT E AW . JE 51 ID(Ginput_ids) FISCA BEPE FRIHE (token_type_ids) .

def convert example(example, tokenizer, max seq length =512, is test = False):

query, title = example["query"], example["title"]

encoded inputs = tokenizer(

text = query, text pair = title, max seq len=max_seq length)
input ids = encoded inputs["input ids"]
token type ids = encoded_ inputs["token_ type ids"]
if not is test:

label = np.array([example["label"]], dtype = "int64")
return input ids, token type ids, label
else:

return input_ ids, token type ids

input ids, token type ids, label = convert example(train ds[0], tokenizer)

BAANREAK AL B E X 5E )5, R 77 B 32 B minibatch # BG4 B, A K .5 3.1,
3.2 7Y Dataset,Dataloader J&—3 ), LA H THE &M AR A, Bk, € X— 151k
PR trans_func(), Bl convert_example [EE & A tokenizer, i KA T KEXKE N 512,

trans_func = partial(
convert example,
tokenizer = tokenizer,

max_seq length=512)

IRIG MEADREARPATINT —H34E . Pad-Pad-Stack, i, %7 4% ID J£71 . token &Y
J¥51 padding %48 & £ B, SR 5 ¥4 7] — batch 945 2 47 # S Stack, 8 — 14 — ¥

tensor,

batchify fn = lambda samples, fn= Tuple(

Pad(axis = 0, pad val = tokenizer.pad token id), # input ids
Pad(axis = 0, pad _val = tokenizer.pad token type id),
Stack(dtype = "int64")

): [data for data in fn(samples) ]

# token type ids
£ label

€ X3 A Sampler, A S0 YIEE HEAT U 7 SR 2 RIOFAT IR, ARG 2T Bk 4%
Ab L pR B, 5 SB35 AR 2% Dataloader , 52 B AL i A 9 A o 25040 A X 2
# % Y train data loader

batch_sampler =

paddle. io. DistributedBatchSampler(train ds, batch size = 32,
shuffle = True)

train data_ loader = paddle. io.Dataloader(

dataset = train_ds.map(trans_func),
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batch_sampler = batch_sampler,

collate fn = batchify fn,

return_list = True)
# £ X dev data loader
batch sampler = paddle. io.BatchSampler(dev ds, batch size = 32, shuffle = False)
dev_data loader = paddle. io.DataLoader (

dataset = dev_ds. map(trans_func),

batch_sampler = batch sampler,

collate_fn = batchify fn,

return_list = True)

R 2. BRI
HE 18 paddlenlp. transformers. ErnieGramModel # from_pretrained ) ER%, fHA]
AR R B R R S5, ] B

pretrained_model
= paddlenlp. transformers. ErnieGramModel. from pretrained('er

nie — gram— zh')
X2 U GhASE AU R AT ] Rt e REHA, A A0 PR A3 B —  IUUI AR A Y e L, D
SCAXTH CLS [y dit AR R 4 SRR 1) i 5 5 =, i 240 254 )2 L T A4k B2 Dy I 2 55 7Y
) hidden_size , i i 48 B R 70 50, lb b oy 2,

class PointwiseMatching(nn. Layer) :

def __init__(self, pretrained model, dropout = None):
init__ ()

self.ptm = pretrained model

# dropout : Ffi L 2% I — & 43 B 0T, bt S i B

self. dropout = nn.Dropout(dropout if dropout is not None else 0.1)

super( ).

self.classifier = nn.Linear(self.ptm.config[ "hidden size"], 2)

def forward(self, input_ ids,
token type ids = None,
position_ ids = None,
attention mask = None) :

_, cls_embedding = self.ptm(input_ ids, token type ids, position_ ids,
attention mask)

cls_embedding = self.dropout(cls embedding)

logits = self.classifier(cls_embedding)

probs = F.softmax(logits)

return probs

LR 3. BRI

LRI A TH 385478 455 0 ) B Ak L DAk 2 /05 % pROBIOE S PEA 48 B 8 48 55 b 72 L ot Ak, FR
I AdamW LA AR L 45325 2R ECR 28 SO 358 2K PREL CrossEntropyLoss (), fE 4k #% X 2% 2J
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RPN warmup, SR J5 1E 18 E P B2 5 BEAT 57 >0 R SCAT 3080, b G B I 4 o B0 e (L 1
A /IMELRR I IR 7 105 BOE 1 B, SR T IE B R Accuracy 1 AT 4845

model = PointwiseMatching(pretrained model)
epochs = 3
num_training steps = len(train data loader) * epochs

# & X learning rate scheduler, i 37 £ Yl Zrid B2 X4} 1r 47 8 B
1r scheduler = LinearDecayWithWarmup(5E— 5, num training steps, 0.0)

decay params = [
p.name for n, p in model. named parameters()

if not any(nd in n for nd in [ "bias", "norm"])

# % Y Optimizer

optimizer = paddle. optimizer.AdamW(
learning rate = lr_scheduler,
parameters = model. parameters(),
weight decay = 0.0,

apply decay param_fun= lambda x: x in decay_params)

& R ZE U 55 PR R

criterion = paddle. nn. loss.CrossEntropyLoss()

# TFAG IR ATE B 545 45

metric = paddle.metric. Accuracy()

BRI 2 AR A0 T A A A0 O T 1 A% 4% 45 % pR RO SRR BE AT S 1) A2 4 loss.
backward , [] g 125 A UK 56 UEASE T SO A8CR S feJm IRAT AR T 25

global step = 0

tic_train = time.time()

for epoch in range(1, epochs + 1):
for step, batch in enumerate(train_data loader, start=1):
input_ids, token type ids, labels = batch
probs = model(input ids = input ids, token type ids = token type ids)
loss = criterion(probs, labels)
correct = metric.compute(probs, labels)
metric. update(correct)
acc = metric.accumulate()
global step += 1
if global step % 100== 0:
print(
"global step %d, epoch: %d, batch: %d, loss: %.5f, accu: %.5f,
speed: % .2f step/s"
% (global step, epoch, step, loss, acc,
10 / (time. time() - tic_train)))

tic_train = time. time()
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loss. backward()
optimizer. step()
1r scheduler. step()

optimizer.clear grad()

£ FFE B 100 step 78I UEHE AR AL [ #EATIVAL
if global step % 100 ==

evaluate(model, criterion, metric, dev_data loader, "dev")

# WG HRE, A A S5
save _dir = os.path. join("checkpoint", "model % d" % global step)

os. makedirs(save_dir)

save param path = os.path. join(save dir, 'model state.pdparams')
paddle. save(model. state dict(), save param path)

tokenizer. save pretrained(save dir)

LR 4. BT

I 00 - A )1 ot AR R AR — B, FUAS S i AR AN 5 R 4 PRI N AR
Wb PR, EE AR N bR

TR Y B 4 R AL
# predict $E A label, [H I convert exmaple K is test Z%{i% N True
trans func = partial(

convert example,

tokenizer = tokenizer,

max_seq length=512,

is_test = True)

# TN AE batch 5 4E
# predict $(#i Hi& [ input ids Fll token type ids
batchify fn = lambda samples, fn= Tuple(
Pad(axis = 0, pad val = tokenizer. pad token id), # input ids
Pad(axis = 0, pad val = tokenizer. pad token type id), # segment_ids
): [data for data in fn(samples) ]

#im 2 T K
test ds = load dataset("lcgmc", splits=["test"])
batch sampler = paddle. io.BatchSampler(test ds, batch size =32, shuffle = False)

# BT EHE data loader

predict_data_ loader = paddle. io.DataLoader(
dataset = test_ds.map(trans_func),
batch_sampler = batch_sampler,
collate fn = batchify fn,

return list = True)
B SCTRUIN R, 43 b Ak P A 3RSCHE | ok e N A G
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def predict(model, data loader):
batch probs = []
# BB BLT I eval B, BERIH Y dropout S HEAE 2 G

model. eval()

with paddle.no grad():

for batch data in data loader:
input_ids, token_type ids = batch data
input ids = paddle. to_tensor(input_ids)
token type ids = paddle. to_tensor(token type ids)
# R FEA WO . [batch_size, 2] YA
batch prob = model(

input ids = input ids, token type ids = token type ids).numpy()

batch probs. append(batch prob)

batch probs = np.concatenate(batch probs, axis=0)

return batch probs

B8R — A>T OB IL 0 OR A7 4 ) 2 80, O TR B 2 (L SR ) 1 predict pREL,
FORAT TN 4524

pretrained model = paddlenlp.transformers.ErnieGramModel.from pretrained('ernie — gram — zh')

model = PointwiseMatching(pretrained model)

state dict = paddle. load("./ernie gram zh pointwise matching model/model state.pdparams")
model. set _dict(state dict)

& PUATIIN PR A
y_probs = predict(model, predict data loader)

£ AR T A A AR IR T 1abel

y_preds = np.argmax(y_probs, axis=1)
test_ds = load dataset("lcgmc", splits=["test"])

with open("lcgme. tsv", 'w', encoding = "utf -8") as f:

f.write("index\tprediction\n")

for idx, y pred in enumerate(y preds):
f.write("{}\t{}\n". format(idx, y pred))
text pair = test ds[idx]
text pair["label"] = y pred
print(text pair)
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