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Abstract: Multiple-choice reading comprehension typically adopts the two-stage pipeline framework of evidence extraction and answer
prediction, and the effect of answer prediction highly depends on evidence sentence extraction. Traditional evidence extraction methods

mostly rely on phrase matching or supervise evidence extraction with noise labels. The resultant unsatisfactory accuracy significantly
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reduces the performance of answer prediction. To address the above problem, this study proposes a multiple-choice reading comprehension
method based on multi-view graph encoding in a joint learning framework. The correlations among the sentences in the text and those of
such sentences with question sentences are fully explored from multiple views to effectively model evidence sentences and their
relationships. Moreover, evidence extraction and answer prediction tasks are jointly trained so that the strong correlations of the evidence
with the answers can be exploited for joint learning, thereby improving the performance of evidence extraction and answer prediction.
Specifically, this method encodes texts, questions, and candidate answers jointly with the multi-view graph encoding module. The
relationships among the texts, questions, and candidate answers are captured from the three views of statistical characteristics, relative
distance, and deep semantics, thereby obtaining question-answer-aware text encoding features. Then, a joint learning module combining
evidence extraction with answer prediction is built to strengthen the relationships of evidence with answers through joint training. The
evidence extraction submodule is designed to select evidence sentences and fuse the results with text encoding features selectively. The
fusion results are then used by the answer prediction submodule to complete the answer prediction. Experimental results on the multiple-
choice reading comprehension datasets ReCO and RACE demonstrate that the proposed method attains a higher ability to select evidence
sentences from texts and ultimately achieves higher accuracy of answer prediction. In addition, joint learning combining evidence
extraction with answer prediction significantly alleviates the error accumulation problem induced by the traditional pipeline framework.

Key words: multiple-choice reading comprehension; multi-view graph encoding; evidence extraction; answer prediction; joint learning
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® BERT _evi: ] BERT W SCHS . [ @UAIGE 2 b1 T 4015, BERT evi RN TEMEAT P R BRI, AR SE ARV 1Y)
WEHE A1 2 545 BN, GRS (I ReCO Bt SR A UEHE bR 45, RACE i 45 B A % S LR R S ).

X TR G HE SR AR T, AT 3 I G5 — AN TR S PRI K 2 AL 1) 1 AR ASE TR A — AN 6 T iF 48 A2 B
L ) 55 L f A 7

o Pipeline Ex: JA T 0 LUAIEH 4th 1 S0 7K 2 HE 42 5 1F 48 by S0l B ) 280 S8 YU PRV BG4 2 STRE S, e vl —AMd
MAGE X SCRS 4T, F 4 il B 15 250 2 PO RS HRoAH T8k 57, 2 S8 TOU 7 E 30 Sl B P Ll L.

o Pipeline_Gen!"": Bt T — /N TG ) 2% - A0 5 HE 22 (I T /K SR AESE. O T 5% b /K e HE 4 5 K 2 ST HE 248
IPERE, 1%3E4k Tkl d MAGE X SCRYEEATSnl, 285 FH LSTM AL 4% A2 B, 7628 BRI b iEAT 25 28 Tl
4.3 LR BTG GE

X SCAR GRS 43, ASSCAE F Wolf 256 AU H ) Transformers HESE, JfAf I K i) i 824 768 ) BERT_
base JVE A WILARRL, Aok 25505 IR R — 30 7E A 7 1, AR PO K E N 64, L 64 W5 A % 1)
AR AT AN RN 20, Z30RT 20 [R5y, S0 B> T 1.8%. X T CAiEd futa s, A Ari:
[PEARE A 75 SCAR R RN T SRR, AU RF 0.8 I, FridsiZ SRS Ay F o EHE AU, AR% 1, A a) 70
N AEIESE U, A% 0. 6 T8 SO FHARUE B 6, = 0.8, Xt T 48 T A8 T B 0.4, %245 1) P4 g i) i
BI{E 6, = 0.6 . A0 H DGL"PE ) GCN REHext B 174, Horh GON ZH0h 2, KR AK N 256, BRLIZ%
i AdamWPOUR AL 38, BEG RSB S B B a = 0.25, 22315800 4E-5, I K/N 8, 269I1%k 6 %, 4F 15000
AT — VR IAIE 06 B UE 17 18 B S TRV R ARAE. . T A 8 M i ek X A 8 R 1) 7 3R A1),

PR AT PRIMLES 3 S BT 25 AH [R), AR SCAT A HERf FE AR b 7 B AR R 2 T 8 A A BE AR HE AR 23 28 IR A

Wl = IEW T R =

e x 100%.
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4.4 BIEEHRFES R T MAGE-JF 33§

ASCHE ReCO Hen g VPN T 13 UEHE A7 2537 50 T 56 T 2 W0 A 1) G A 11 38 495 X ) s B0 U v (R SC TRk A
MAGE-JF) 8k, s 45 R inzk 2 pros. Ml LAE B MAGE-JF M L T-3:48 /770 BIDAF #8F+ T 9.3 AN H 4
A5, VIR T AT A S R A SRR o %o [0 5 ) B AN R A8 11, 5 WA RS SRS Ll BRIt i 2 6T
e X ) TS AR 1) 28 2 IO AT AR IR A Y, AH LG 1351 BERT A A SCRAME h 2285 (5 BN M L2 51, 387t
T 3.7 AE ST, ULWIAR SO H N 2 WA ERATESORY Ll Rk B 2 2 1 T YA IV A A, LR AN R A 1R AT R
S 4.6 TP HIE Y], MAGE-JF A LE UK RAEZL I 7R3 T T 2.6 A1 40 AL 6 UE B Rl 5 V20 2 ZE 700 77 v A
A E LT, MAGE-JF #EE 2 2] HESE T HEAT N Sx, BE-A D0 Ak UE 55 Fe SRUR 25 SET000, 170 98 7K SR ATE B e R ANT- 45
S35, BRIk, P LA HR A 2 30 (RAE S mT LA 27 it 7K 2 HE 8 rh i 22 A% 45 11 i) A

®2 AHIEHARZS S N MAGE-JF KK (%)

el ReCO_Dev ReCO_Test
BEAL 33.3 33.3
BiDAF_doc 55.8 56.4
BiDAF*_doc 57.5 58.9
BERT evi 76.3 71.3
BERT _doc 61.4 61.1
Pipeline_ex 62.5 62.9
Pipeline_gen 61.9 62.1
MAGE 64.3 64.7
MAGE-JF 65.1 65.4
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2 " MAGE-JF I 2% STHESR R 1A 3T 2 W0 A P Gt ) 110 0 36 ) 15 B0 7 vk, BIAEAT B 3750 (AT E B b 28
¥50) F; BERT _doc Rl BERT _evi 435l A - SCRY AR AL (5] 152 3L AR R 2k 1308 120 FADAT L B S B A 7K 28 e IR
KL A ey R 7R K EEHESE S 5 TR S BRI 3 TR 35 28 e B 77 i, S ROSR U, AR ST s A 22 R £ PR i
A A AT 23 HOLE SORY HP (0 P A TE 30 IR 2 STHEZE T (9 U 8l EROBE B m] L R 184 SR A 28 o) T 3 R T L 7% ), 1)
AN 8 TR, L AS 70 B TR AN AEIE 4 £ S, 3 A S0 R A T & T
4.5 FTIEEIRFEHR T MAGE i

AR ICAE RACE Hidla 4 FVPAN T JCUF 4 b 28 3% 58 R 56T 2 W0 A 1) 4 i 1 3k 49 ) s B A 5 v (R SRR A
MAGE) A 5%k, s86 45 Rk 3 k. W3 3 afLLE i, MAGE £ RACE-M. RACE-H fI RACE ¥4 T &
HEVERE, UEU T MAGE (0 20t th T ARSI A0 1 2 W0 A B G B ST HO] SORY | il RN 38 25 S 04T S, it
Jo EREHAT 2 ST, A I SR oy, RVE I 22 A0 A i bR SOREAT D SRR AR, 5 A R vk g —

SRS TR 28 S0t 2 S T 1) A 2, IV 2 /A0 A G G SR, T AT 28 20 SO v (9 AE LR AR A5 S,
R AR SR 7 15 RS A0 B UE S AR I D0 T LU RO R SCRS [ 6] 1 R SR 3R, B e 25 S Tl Ay s 2 .
I UE WA SO I RE Nl F Tk £ B B AT 55, AT i BATZALE.

33 TFHRbi %45 F MAGE 528 (%)

A RACE RACE-M RACE-H
BEAL 25 25 25
BiDAF_doc 382 40.2 41.8
BiDAF*_doc 40.9 43.6 433
BERT _doc 65.0 71.7 62.3
MAGE 66.1 72.1 64.5

17 RACE $udjs 82 BUA RS FUARYE, SEU6 AR A8 T3 1 SOR I [ B B i I RE AR, B RS AU RRTE 132
S5 I ALK SR AE S8 r FRAIE B il DO 20 TE i PP A JUAE B, DRI AR 21 S50 T AR e i W) 22 4010 T i R A P A 251
MA 3 AL Y RACE-H S THIRCR T RACE-M, {H R 20 4 1) R el R DUV RT 201, RACE-H 10 SCA PREIN X JiE
EL RACE-M A ) 2 11, MK — i n] LAF e, 20 W0 A Pl 2 B0 T 1) B 52 2% PR SR, B e IS 2% ) SCAS wh 425 4l 1
TEAE A5 SR AR B 2 S TN
4.6 ZHAEHRDERIHRL LI

/NG5 oL 3 S 06 R B0 2 A G B A it 11 R Rk, SRR RN 4 PR, K 4 e R
7E BERT J:fili g i 25 X ils b hn b4 e WA AL 1 D7 vds. 58 1 A7 B i J5 AT 43 AR AT FH SCRSAE Ay () 15 B Ak 2%
fr BHNT BERT, SR WA SUESEvE B (ORI M s [ P AN G P g i 22 ) A SC
+ RGeS SCE . MAGE FIPERE.

K4 ARG SER (%)

| ReCO RACE-H

BERT _doc 61.1 62.3
+77% [ 61.4 62.3
+5iE 61.9 62.4
+iE X 62.1 62.6
+2% 1) & GiilFE 62.4 62.9
+25 1] & i S 63.3 63.1
+4531 & i 63.9 63.4
MAGE 64.3 64.7
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M 4 S 2 AT BNEE 4 AT T LUG H, 3 ANASRIR A 0] 5 2625 S8 PO Ik e 1k e - i SCED> 280t B> 2% )
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Sy — RIRTE, WEKGR AR 2 BB UK AR, &M 22 EE 2 20 AR I, 2R DL HE St 5 3 Ao OB e,
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