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Multi-hop Machine Reading Comprehension Based on Multi-level Information Fusion
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Abstract: In previous machine reading comprehension models, there were some problems, such as single-text feature
extraction and incomplete interactive information between text and questions, which led to insufficient text understanding.
This study proposes a machine reading understanding model with multi-level information fusion, which can obtain text
information at multiple levels by using different methods in different locations. The model uses the dilated convolutional
network to capture the global information of the text. Bi—directional_éttention mechanism and self-attention mechanism are
used to fuse the interactive information between text and questions. Finally, the answer and its corresponding supporting
sentence are predicted through the pointer network. The joint F1 values of the model trained on the CAIL2019 and
CAIL2020 reading comprehension datasets reach 50.09% and 58.44% respectively, which achieves significant
performance improvement cc')m;;ared with other baseline models.
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T Mo i) BM25 5%, K25 BT A if) O A1SCRY
d AR RE AL, S Y BM25‘ﬁ?§§E"JH‘ﬁ/A§ﬁﬁD? :

R(gi,d) =

(28)

 Scoe@A=RQ.D) Y WR(@d)  (29)
H R(Q.d) R O FSCHY d 0B A DA P 49
g, HAT PR,

1% F§ RoBERTa-wwm-ext T Il 25 5 %} 0 A f1 2
W23 AT 1) EE gAY, P AR 2 AR AL 7 VAT S
it ) S AR ALRE, 153 AU A3 73 N R (Q.d)
IR B A B R 3R AR CAIL2020 $i# £ bt
1780 BM25 Sk RIS E SEES, BE T SUd EE A
M. TR, AR ST FH B Y BM25 BV CATL2019
KR A AT AL R I O PR R, W SCEIR G
B FAERSCRY, TF R FIARLEE RS 4 FE AT HE 7. 5K
9o 25 AR WY, 1 OIS 7 de v fR BT 90 22 /N T 20% 1Y
AT SR, T AR SR s R

\ ‘.
y \ 5

4. SEE
4.1 BiEsE

18 FH 503k ) BM2S B9 BB AL ) CATL2019 %
P A 37600 255045, CAIL2020 HiE4EML S 5000
B K A B R R 72201 BB R o SR 24
. BFSE . MREE, R g RNk 1 fos.

s train dev test
CAIL2019 26320 7520 3760
CAIL2020 3500 1000 500

CAIL2019 Il CAIL2020 ¥R 4E R L EKE ST
i 4. B S Fros, BT EEESE P SUR KRB 512 1
B> D, BT DAAS K i N\ B 3047 A 50 3 1 Ak
H, A SCARK B 512 FBE 304738 24 Mk, A 5L
/N T TIUUI ZRABE 2R g N A FE PR A
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42 EfER 0
Fi B B LR D S F R AT 45 1O M BB VR AR, 23
72 AR T EE PRI A 58 FH B 50 2 22 1 DL e B2 SR 2R AT 1Y,
PR FE bR BRI ULAC (exact match, EM) {8 AR
VLHC F1AH, [RIEF, v Bl H 5] 5 B A A 55 v I 75 2%
B SR A), T A SCUEFI AR 0 1 BRE F1AE
ATVFY.
EM IR TSP 5 5 H 9% R 8 M R T
B, MW E R e B A 1L, BUA 0, tFEA
A=k (30) Aror:
{EM =1, if pred = gold

. (30)
EM =0, otherwise

Hordr, pred FNTIMIE 2, gold NELEE. .

F1E PR SR 3900 2 4 R B0 222 1] B4 1
BT, TANELRE S roh 5, KIELE EM PR
FRE A, T A T v 2 7 [ S A R
A, A= 31) Fros:

Fl= 2 X precision X recall

€2))

precision + recall

o, precision NUERAZR, recall N R,
A F1 AR & S8R0 SCRFA) RS FE ANA [m] 2R 30 4T
BATHE, tHRE AR 32)-K (34) fis:

precision®™™ = precision™ X precision™? (32)

recall®™ = recall™ X recall** (33)

Joint F1 2 X precision®™ x recal o™
oin =

— — (34)
precision)®nt + recalllomt

N

Hr, precision®™. precision™ Fl recall’™ recall™ 4y
9 s AN SRR RS E R 181 2R precision ™™ Al
recall®™™ A4k FE AN [A] .
43 LWIE

ALk G TR RICE S5 = (HFL) & AT
AN ZRAE Y Chinese-RoBER Ta-wwm-ext? SR i3 4T 1]
B, [ B A 0 768, S BRE SR R KA
KA 512, 1 F R K N\ 950, Il 47 4% batch_
size K/NA 2,”iﬂhﬁ%%ﬂEﬁﬁE%‘batch_size °A 4, dropout
3By 0.1 DON I 4080 1 25 50 By 2. 1% o 1
BERTAdam 1 1L 383E 47 AL, 5 51 % 8 B H 2E-4, i
RIZR 10 4> epoch Jm 5 1k
44 IHR

ASCIEFE T 6 ANFEUEBI AL AT X LSS, 40 ) -
BiDAF!"Bi% . QANet! i, BERT!" B, Hh 3%
B J7 1) RoOBERTaPJEHERIAL . RAIOP A, R-NETH
A T A SRR & SR 2R, BT LA A RoBERTa
X SCAS AT [r) B i R, AR B v A AR v o) S S R
AR A SRR 2 03] 1 ) R g b %A SR v AR A R AR
YRR CAIL2019 A1 CAIL2020 ¥ £ b 5256 45
Rk 2. & 3 Fin. ‘

F£2 AR CAIL2019 éﬂz?&%ﬁﬁﬁi%%% (%)

\-

TR EM R Joint F1
BiDAE | | 41830 60.20 41.67
\R-NET " 4234 58.44 41.50
'QANGet 47.72 63.81 48.04
" RAIO 46.54 67.52 47.95
BERT 4721 68.40 49.11
RoBERTa 47.91 69.64 49.27
Ours 48.14 69.33 50.09

%3 AEMBALE CAIL2020 BiR4E FRszim st 1 (%)

SIS AR EM Fl Joint F1
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R-NET 46.28 60.95 48.74
QANet 49.10 66.32 53.22

RAIO 51.67 70.90 56.17
BERT 5231 69.12 53.06
RoBERTa 52.70 68.05 54.89
Ours 66.64 76.22 58.44

AL AR R AL DA B 4R B S R, 1A
LT Rz AR RE. A BT EL B T R AR
AR LAt HE HERE R, A SCRT 4R (AR A R R B T 2
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