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Abstract

Reading comprehension question answering system uses natural language processing
technologies such as semantic understanding to analyze unstructured documents and
generate answers, which has important theory value and vast application prospect.
However, the costs of obtaining training samples for reading comprehension model are
expensive and the user questions are complex and diverse in the vertical field, which
leads to the poor accuracy and robustness. In response to the problem, this paper
proposes a data enhancement method for reading comprehension question answering
in the vertical field, which constructs training samples based on real user questions. So
that it can reduce the cost of annotation and increase the diversity of training data.
The experiments are carried out with the data in the automobile field and the results
show that the method can effectively improve the accuracy and robustness of reading
comprehension model in the vertical field.

Keywords: Reading comprehension , Data enhancement , Question answering
System

257 - 266 2020 10 30 1 1
(c) 2020



HEESY

1 58

BEE L ILFEERREN S EA R, MBS EAEEELRRANZ—, BREHANT
A IR RN A, - AFTREIAE RS R A NR R R R T R BE R (Qu et al.,
2018; Ziet al., 2018) , F& T [5 SLFRAR 0 () Z A1 AR AL 2T SR G5 A0 (0 SO AT, INTTER
44 5E (MBI 2S 28 (Wang et al., 2017; Chen et al., 2017; Yu et al., 2018) « iXFh 5 200> T 4137
PRI R R RE, BEEEMRMNHNE -

SRR M EARBE R AT 2, o EBGE . ARt R, HA B
B R ARE (P M OO H B — MELE R B ERAE R, THERERWFIER RS, &R
RO B, PR 7, MELEH, R Bt S @R R L - [ — R
FRFE = B2 v BRI & A, WSQUADEIELE (Rajpurkar et al., 2016; Rajpurkar et al.,
2018) ~ DuReaderZ{#fE4E (He et al., 2017) -~ CMRC2018%HE5 (Cui et al., 2018)%, #—H (e
T S PRAR ) AR Y o (BRI BRI 4 w10 THE AU E B RR, AT, N EE
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(2) [REARCTTEE, FI R A BRI BE R A [R] U GR (Kim et al., 2019; Zhao et
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EPOF LA, ASCHR T — M B P& T B S P R R T, %A
TR IEREE A AR A SR, ISR 2R, (BEAKRAFPSIERI T, T H
PR FIA TS, B T PSSR RISR, SEInERa R i, R SRR
ST HESEEE AR, N T EGRS)— B« T IRE STE i SRR I 2 R A SR T
B, FERI AR T BRI A R AR R R, SRE AR R B ATIE Gz AL, Mg e
HSLTE SCEEF R [R] SCIm] 6T, GO Rl 2 R, AT S5 I D IR E80E i = AN 2 R
FA R A ST H AT VA AR B SR A EE LTS, HEERRINZ AR R R T A%
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SEIR ARG IR T, T TR AR R AN & . (2) FEIRE AR B MR
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2 MXRIE

SQUADSE K FAE V7 I £ 4 7 B0, 51 2% K S0 oMk 5755 1y B2 159 138 28 A B R A
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BoRsE | BB | MEEH | EKE | ERKE | XEKE
Train 610 1998 19 8 832
Test 295 748 20 12 920
Robust_test 2312 1998 20 11 920

* 2. SRR

4.2 XTHSEE

R T B UE A SCER BB SR T AR U, A SCHBERT baset R E Sy FE VR 31T 50
HABatch_size 6, Epoch 4, HEBSEURFEAZE, W HLLLUT & FEEEE 8T

T BB 1458 7 TAED A (Wei and Zou, 2019): W JRIAYIZREESE A 0 i @ AT 0 3 ([H]
SRR - A HER - AR BRIHETIREL, REALIH H TS G I ZRE R A SR
THA, MEINREHE -

LR WS B 58 5 ¥ DS (Zhang et al., 2018): CRR AT E BT ER B & HITYI 5, 1
##FElasticsearchZ® 5|, FRZFESIHEIREEH 3T MR = TTHETR FITH R, BRI BE
TERCHD, FFNRZTTH (B, R, By) F USSR B TR AR AIIQ, EEEENERA, 1
EIGEGE(Q, D, A) -

BRI (PG) - A CATREGEE R L .

Db =5 B AR G AT S A PR 5 A SE90 25 S AN B4R IS T 7 o TEAANR Ny g 7R
I EEERFER, Nawy = ORNIEIRNIIERTE, Nowg = 1FRBIN T IRIGIIZREDRE 154
= IMEEYE . LI REH, ERESEUEN{EMEBEHENIKEFPCHIEUREMN TH
MBI FRTIE -

0 BEl4LE M i 2 PG E M & 80 R A R £ IIEMANFUE 2 B2 A UL B R iR
Tt NawgTE2Z8HF, SR BT, Naw BB 160, BAFERE T TR, HAD I M7 AR A
4, NS E LR ERARE - N THEERE T E, WESEIR=TTAHEIEE R, HEFR
RABRTE D, 138 HRFEIRE AR B —, FAMUERME T ST ANBCRERE , XLk
Rl & AT RE X R & B4 L 7 AR, T s SE g8 45 R X TEDAME /7%, B BT &
B ESRESTEUR, FEREEBESTRIAHE -

MESEEBRENRES, =MITENTFTHERSERASR, PGRRANRAESTH
R FR 9, EDAR T IERS & TDSHI A - A FEMIER, PGHMEDA S ZEMFTDSHZE, 3
BDSTHEMESIREERE N, EMIEIRE NEES, HILnl LUE HDSTT M E IR S| A B
AR, SRBINEEIR SR T T

%
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7 F1{DS
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4. FEMREE B =FROT LR HOSEES - PGT AR AR B AL TEDAFIDS /7 1%; PGJi ik
FEEMMEFEIR EBE20 S LA L3R Nowy KT 168, =M B8R 8a TS

ik —B AT AP AR E IR EE R XA, AT IR AR R R A R E R
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HEMBBIENHE S, PGHMEDARCRIE S, U S LR wt Ak 2] 5 I ZREE 52T 1%
R o DSTEREE RGBT RGN, ROERZ PRI - DSTIEME AR S 2 150F (R iR
ZREE, PGAIEDAJT 148 38 FORUE & AE X TR IR I SR BRSO i 2l _ERIEY,  TRLEAE (L f3E

257 - 266 2020 10 30 1 1

(c) 2020



HEEE

Robust_test

72 X
S B e S— S TP
68 6 FI(DS) ;

E 64
62
% 60
B8 e e RS
T s EM{DS 08
52 (D3) 511866
50
0 1 2 2 8 16
Naug
—8—F1(PG) —®—EM(PG) F1(Ds) EM(DS) —®—F1(EDA) —@— EM(EDA)

K 5. fEEBMENNRE L =M ER SR . =M ENFUESERASUR, PGRIRASURHA
B mTEDAMDS; *TEMfEFR, PGHEDAFIEEMNTDSH L, H HDSH EMELRIE &1
i, EMIEFRERAE TR

FIFEEER, DSHCRM R TPGHIEDA -

—e— PG a—

70 bs 70
—— EDA
60

60 g
p———

50 50 4
g g
< 40 = 40
= =
& Ind
30 / 30/
20 20
10

—e— PG
109 —— ps
—— EDA

40 60 80 60
Percent of Dataset (%) Percent of Dataset (%)

(a) MHEEMZEL (b) MHEF1Z5L,

Robust_test Robust_test
80 80
—e- PG

0 Ds 70
— EDA

60 60
50 50
g §
< w0 40
=
&
30 / 30 /
o 20

F1 (%)

—o— PG
10 104 4+ ps
—&— EDA
° (] 20 40 60 80 100 0 0 20 40 60 80 100
ercent of Dataset (%) ercent of Dataset (%)
(c) BRI EEMEE(L (d) ERBMENREEMEE(L
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R T IR UEAR SCHE H BB 58 A VAAE AP R, AN SCR BRI EATE S R AT S
HRINZE H 12 MR AT SESS -

BERTHZA!: BERTEAZE R IR SSEUG RIE MRS, B R A £ )2 Transformer45 14
WeETA, BEEAR, BEKNAF, AICRAHZECN120BERT base & B A TR0, 8E
TERER, HABatchsize 6, Epoch 4, HAMSEURE .
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HJAlbert xlargef& B 17505, EHHBatch_size 6, Epoch 4, HAMSEUREE .

DrQARAL: DrQAMEALZ — > 5 B i 2] oy 1) [ B R AR [R]85 R G0, AL SURERG R AN ST
R RSP R, AN ST A SRS (R AR R, SRR T E R R S - SRR, R TN
>k F CoreNLP (Manning et al., 2014)#47 418 FASLAR AR, {8 A B 7 S0 1) & (Song et al.,
2018)FATIRR A, IS E 5 FEA —3k .
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A 2.93 3.01
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A 3.10 2.82
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A 4.20 5.07
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