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Survey of Multi-document Machine Reading Comprehension Based on Deep Learning
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(1. School of Cyber Science and Engineering, Qufu Normal University, Qufu, Shandong 273165, China;
2. School of Computer Science and Technology, East China Normal University, Shanghai 200062, China;
3. Network Information Center,Qufu Normal University, Qufu, Shandong 273165, China)

Abstract: Multi-document machine reading comprehension requires the machine to read and comprehend multi docu-
ments simultaneously, so as to answer subsequent questions. Compared with the traditional single-document
machine reading comprehension, it is more concerned with the semantic logic among the documents within the con-
straints of questions. The paper firstly explores the main datasets for multi-document machine reading comprehen-
sion to analyze its development trends, including multi-source datasets, linear inference datasets, and fine-grained
semi-structured datasets. Secondly, it investigates the mainstream evaluation metrics, then a prototype of four-tier
reading structure is discussed in detail. This paper also reviews the methods based on document selection, Trans-
formers, Graph Convolution Networks, and external knowledge fusion. Finally, it gives an outlook on the research
of multi-document reading comprehension, as well as the problems and challenges in this study.
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TR 8 75 A ZEAIR A 10T 38R 1 ) a8 Y 15 O
2.2.4 ROUGE

X T AR B B AT 55 L 38 W6 ROUGE
(Recall-Oriented Understudy for Gisting Evaluation) "
PEATE R BUR N . ZAE R EEH T A )
4B A AT 55 09 AR LR AL 5 BLEU AR TR 192
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8 TR U TR o o) 1 22 SOR AL D 32 B £ 3R 7

A DAAE 4 (0 AR R N 5 1 ) 5 2 5 1 ) ilE AT T
Mo FEA ML B 132 B A AT 55 19 S B o, HH o, B
WA AR R ROUGE-L . i X T 5 AL K
Hom WSHPHUARKE X MK EN n 05T
YIS ARZK R Y, ROUGE-L 184y F\ i+ %8 o 7
KAD~ADFR,

R, — S a1
m
P, :LLS(X,Y) (12)
n
(1 +BZ)R1CSP1CS
FCS = 2 (13)
1 R+ 3P

HP,LCS(X. Y B X 5Y WKk EALTFI K
R NE SR P NEHER B N FMEHE T 7P

! i

E B KR
T e ————————
L (2o 3cms- W e b i
o

| & (Bt Mg R 7]
"

D

RS

! S

E)\ basketball
=

o ) B PR AT 55 b — T U 1.25 T2 B R R
W, 4590 Froo =R RIE AR G TE A 2

3 ZXHENFRAIEERRE

BT ORI 27 ) 19 22 SCRY AL 1) 12 B figp A Y, ]

Fe HEASE R A 2 M A BEWEFE i R o I 2 B s /9 F
R 1) L AR 22 TR, B 5 R S AR )
(] B AR A P R SCAS TP B R AR B9 25 ) )= | L
SCAS B SR A] T8 SO 2R Y 1 52 B A )2 R VAT 55
PERYE S 2 ol A TR B AE 4% )R L U R B
B R B BRI S BT 5T B B i DL
JO7 K s AT 55 9 6 A o i R T A TR A 22 SO 1 15 B
filt A 55 h R 2T B

[Transformerﬁﬂ%]iﬁ lﬂﬂliﬁ%]

(s bRt A 775

the the
basketball
team
Transformer

SWW'\&D@QGD
2nd layer
lstlayer wnl NNP @

Where is thg basketball

uam team that Mike .
TN IEELSIN ﬁiﬁﬁ%)\ ”fv*fiﬁﬁ)\
i) 7« Where is the basketball team that Mike DiNunno plays for based ?

Mike DiNunno (born January 29, 1990) is an American-Italian professional

basketball player for the Cheshire Phoenix, playing the point guard position.

The Cheshire Phoenix is a professional basketball team based in Ellesmere

Port, United Kingdom. Founded in 1984, they are members of the British
Basketball League and play their home games at the Ellesmere Port ...

o . he :
] W Born in Maywood, Illinois, he played high school ...
. ORI
[
DN
pase 8 Ellesmere Port

P2 22 SCRHIL e ) 3 B A A5 80 J2 0 T

3.1 #®AE

# A JZ (Embedding Layer) 1 3% ¥ [a] £5 , 3C 4
e S E A EISE e N YR AR Eﬂth
akf)nIZlifa LR A S M EA RS . IR
T2 e R BE R0 | A5 RS R i) 1 A RRAE 13"’/\75“/2%
LIPS o= S HNRTIE § /NN 3 /AN LR TR PN
7. TN AT G 2 R A Tk DA e S AR

3.1.1 FHAT L

WK 3 s, F 4k A (Character Embedding)
R DL B O B O 4 A T A0 U 2 ) 4%
(Convolutional Neural Networks) %) %5 ¥ i 2 > #E
BRI SCA R AT ¥R o M T ¥R T TR fif D W AR A
(Noisy Character) , & % 3¢ i ( Out-of-Vocabulary)
HAE 3R] (Rare Word) & [a] 127550 ¢ Tu 28 AP
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P 2 OB B A A HDE L 8% N-gram T8¢
AR Ry SCAR R ) — 38 53, L G2 A DRHLURE B2 i
ATTE S ERE BN A R R,

basketbal!]l
B3 FHRimAREE

3.1.2 AR AT ik

WE 4 Fras i@ gdix A (Word Embedding) 24
SCAS L B3] Sy A7 K6 T BRG] o3 A 3R B AT Y 52
b F R, 2013 4F, Mikolov % AP J T
BET 1 S AR R T % Sk WEBR TR A LAY T
Vi) R AL P A 6 ) 1) [ ik AR B Word2 Ve, 52 3
TRHATE SRR, 2014 45, T E A oK
WA TR R PE 1918 5 2L 1 (Co-occurrence) G211 451k,
Pennington 25 A U7 3k F 4 Ja) X #5006 4 18] 19 7 92
P T GloVe BRL 255 T Ja il 1N SCH H A4 )R
TR it W b 5 3k BRI L IR A 2 22 SO 1) 2 B
figp R 114 IO FH v B e T SR T Y R R

the c- 77 D
basketball ( )
team c- 77 D)

B4 iR AR 2R

3.1.3  IBBHIR AT ik

BIRAE TR G A ik i [ B SE AR RO ) TR L
o TAR KA B2 A 5T R BLIN B 5 B 455
T B SCHE R i A 7 R B T SRR 1 R SRR
BEJ). WETrsk—Jr Al DL oy —ia 22 3, 95— 5
T 3 T L3 S M) P S0 5 R R 0 288 A 1 v Y i AR B
J2 R R 1 BE 2 A Y B S SO ) i 25 R A
BT 2018 4F, Peters 25 NN IEF XA LSTM 42
W7 — M F] K s B 2 2 M 4% (Long Short-term
Memory, LSTM) % F 457 il (Feature-Based) 18 &
Al ELMo, ZARF] B3 i R SO SCF 34T
S8 BT I XL A R R ARG TH T N T E A
SRR AL B A R W AE S5 R SR B 2019 4E,
Devlin % A" AEXLH] Transformer BY5ERS FHEH T
FIFH FYI 25 445 94 (Fine-Tuned) 5 W 14 X 1) H5 F %
IR T PR BERT, 78 50 SCRY B 352 38 A AT 55
SquAD 1. 1 Bt 7 ARBMEE LR, 2020 4F ., 4F
X TN 2+ A 7 W B s F i AESR TR 2K &
SRR ERE A E T AR D RAEA Eglnl

B A A, Brown 88 NV T T NEEAR
(Few-Shot) ) A F IH i 7 % # ( Autoregressive
Language ModeD) GPT-3, 7525 T %8 A S it 5 1%
TEHRA 7 22 SORY ) 15 B i B0 4 TriviaQAMY I,
BT 2 I ORI S Ok A A A
RAGH By F50 45

:[ | 3rd layer
EE R — i 2nd layer
! | 1st layer
]

[the PERRSTE team |

K5 Bk AR A

3.1.4  RRfER A T

miE 6 Fras  Fi ik A (Feature Embedding) 7]
VK 0 fr 45 524K U] (Named-Entity Recognition,
NER) il ¥ #3 i (Part-of-Speech, POS) | i & 4 fE
(Position) 45 SCA IR 4 B2 Fe AiF 5 H AR5 A 4k A 4T
Pz, 1T B THE Y (1 B e B R BE ). Cao 4F AP
£ BAG B8 o SCA Y NER L POS $5#E Fl i X
A PHEIE UK A i A S 36 T+ T 2 SO B 132 2 A
1 55 0 28 22 TN A 3

VBZ NN WDT

| Where | ils |the | baskelztball |team |th|at | Mike | ‘
I I I I

WRB DT NN NNP
K6 RRE IR AR B

32 RwBBE

TE 2 SCRY B 12 2R A A R b, 4 4% 2 (Encoder
Layer) FEEXF L6 SCAR F H) ) I F SCE SR #4174
fith SR AR AL rhsE Y Al R . 22 SCRY AL A B I
TR i 455 AU o 5 T 00 o B 2 5 R A 1R BR M 2 N 2%
(Recurrent Neural Networks, RNN) & H: A% Ff £
Transformer S AR Fp,

3.2.1 PRI L

A 7 B R, RNNSY R H AR fife LSTMMY
GRU"™ AT DL i 1 [8] 25 ) B 2 D7 1) 0P b 24 5C
A, TR R R AR AL 5 2 o] BTN S R L
il s A AE R o B C TR . 7ESE BRI L BR
T DT 5 B B ] 2P U 34 T LA 4 S M ]
18 52 1) B[] 26 WP, 422 26 OS] 9 (Bidirectional)
REAE 7R 1000 T B A 1l 2 2 SCARREAIE
3.2.2 Transformer

AR RNIN AR J B 1 38 O A I 5 S5 2 )
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B 7 A8 5w 22 I 4% B 0] 1 51 e F IR

fE o {H 2 HL T A 1 B 5 2 20 B SO AT B AIOR
BAR, 2 R BOCK T 9 SCAR R SCfFE B B & 2k,
2017 4F, Vaswani %5 AUV T AR ] 25 1) 58
ET HERIHLE B Transformer B8, &l 8
JIER R AT ) AT R R S T RO A
RCb P 7 RNN BEAY b 82 26 (9 ) 8,

the the

basketball
team

B8 T HEREAVEM Transformer i/~ 5 K

Transformer %Y 78 45 5 Ffif 65 3 72, 418 43
S0l e Y5 A S RN B b 8 FE 2 e SOAS TR
43R 3 A . A1 Q (Query) (i K(Key) fH
V(Value) , I3 3o 1155 5 41 [8] (1) 48 il s AR &
(Scaled Dot-product Attention) # 47 %5 1E 2% >, {0
A ADFR.

T
Attention(Q ,K,V) = Softmax (@j v (14
1 ,
Hrp, S F TR UE I Sk AR b B R AR E A
Vd

— Ak 45 i R F 5 Softmax C « ) b JE 2R M 380G pR %k,
THRBUEMALE . 7545 T Transformer 188 58 K 1)
B E R RE . F £ & T Transformer B9 2 3
P4 e 32 PR A AT RN A% SR Gk B TR A B R o K
SR R R B AR AT R T A8k

33 RARERE

I5e] 152 FIL i )2 2 AR rp e RIS 1Y 0 AL B
B2 — IR E AL R 15 )5 12 0 XA (R
22 SCARY D] 152 3Lk AT 55 A T AT AR 8 A A BB
R 5 A TR ) 0% D s B AR R A A 4 R R R A A
Fik: 2 ORI g £ 5K Transformer #5 2
P 3 B 22 I 245 RN A0 Rl A =X
3.3.1  “Z3CHY-In) i 4 X e

YT 22 SCRY ) s R AR AT 55 B A SR R AT
58] 1 RN SR T L B AR A AT 4R T AR A 2 A SR S

(] 30 1) O I P R S, A 0 B M R AT SRS R Y
Jr¥k. 2018 4E ., Clark % A2 A R 18 24> S0 i
25 5 L 23 SRR T G SCRY T, 1 00 B R T R
R $E T I TF-IDF 89k 2 3k £ 5 [a] 804 56 1)
SCRS T JE R A N A SR S Y 28 2R B b AT
SR LA A — AL B AR L B o TR [ SR [ 45 24
()RR AIE 25 5 TS 01 a0 O, 3 (A Y ] DUy o
FE A [7) SCAYS i) HL A AT B A o e 2 R B

2018 4F, Wang 45 A0 H& 1Y 85 SO 56 1F =X )
T2 TR B TR A 22 A SCRY P B — AN K B AR
7 SR B o BUAE R AE 45 SCARY Y 1 5 51038 40 45 il B — 4~
A REIEB A, (n IR RERMFS) I
DA s LR EER SBRESRESHHIC(E
REA W ARRC A 1 AR BARIC N 00, LR
EFi R 3 1) 227 22 o B AR T SR i) T B . A
JG R Softmax bR K F n 4> SCRY Y 8 38 2 5
HBA RoR v T B R 5 240 Bk i A TR g
UE  F i S5 200 1) 25 %6

SR S B 22 A SCRY I A7 1 20 09 B 32 4 TR SO R 5
S B T B OR N L O R P A [l
Yan S5 NNTHE T 1) 25 SCRY B L A U I G K
3 3o SRS — B IR — A R W ANk 1 B R
S T2 S TN A I B ROR R R ROR . 2 SR HE
Bl et P T SCRY HE L BETE HEE L SCRY B
Beis PR R4 HL 5 b AR, H T g 5 1)
SR A X 1 SCRY 5 BEVR B Wi 4 /NS RIS R 2 1) L IR
UE T 43 2 0 & 3P L FE S W il Ak 0 2K G A
SR 28 ZE 08 B i

AT T b 1 ol A AR N SR 2 R Y A E R AT
T, 7E Mao %5 A5 M E & 1] 8E XRE Y f R 4R
) GAR BEAY, 3 78 T [ 132 2 At v = ] 07 9 1 S
i 2 AR 150 28 8 40 2R I R 56 SO A B0 5 i
Mao $#&H T = F P R s A 1 77 =0 (D ¥ iR
n] A5 i ) B A I 0 R B o (i GPT-30
8y BART-large™) LAz 5L Ph 25 52 718 ) 4 i 28 A= il
AR A IR 5 (2) S O
CONE TR SCIE R (3) NHEFE T R BB L 5
Ji 46 TR) R ) AH OC AL b & 7R iR ) . dE I
SO HR T i B 2 A R R A A R M T I S
50 L UEBH T DL = Rh 8 0 A e 4 T2 8 TN o
R B .

Zi L 22 SO In) e 8 X I 452 9 S AE B S
4 18] T2 B AT: 45 10 BF 9% LAt L L A R AL 22 SR B 3
PRARAT S5 2R M AT M By RN E ST R EZL
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SCRYAE BR R AR B T IR SR
3.3.2  Transformer #& ¥ =X ] 352 7 =

J&AE Transformer FER1 BAT 8098 15 B 4l 2 AE
T3 R I8 SRR 5T 2% B L AR N R SRR ) SCA
FEOI B EE . Bl AR 3R Transformer #5284 324 Y SC
AP I BE Ry 512, 8 K29 T Transformer
BEAUTE Z2 SCRY K 7 91 SCA B Ry . o T REAIR
Transformer # A (& 72 i . Beltagy & A7 #2117
gt B B A Longformer, %45 51 F) A W h
WOEEL Y kEE O EE A M REE D
TER S = Fh Bl 4 Transofrmer 158 i 52 2% B A
TR e e . RIS, & R g 8 0 & il
AT S B 8 R B I) B SCAS (14 A X T 48 A SCAS 7
G 1) 4 JRy AR 0 7, PR T RLRR IE BB 4 S5 2k SCA
I BUR (S EEL USRS L N iR N N
51, Longformer #5 B 7¢ & R i B /5 T WikiHop #l
TriviaQA BadE b iy tER M.

Z R F LS & . Zaheer 26 AUV T Big
Bird B8, 5IA T RN Z ) 8 HEE R A R iE
= RHLE, B2 2% BEAU R . 7E HotpotQA.,
TriviaQA Al WikiHop %dls £ _E #5256 45 58 2% X
LY H A B0 1 K OSCAR R AR AR RE ) .

B2 5T Transformer B9AE A X 52 05 1% 2
N 22 A SCRY PR LS SO, R B0 SR ]
VLI 00 5 v o8 BUAE 8 TN L R e R A2 SO R A
B B 52 M T T A b 2R I 4% 1) 22 SR B 12 3L A

5 V5 D) DCREAE B2 BB 41 D45 48 1 S 3B .
3.3.3 IR 2 W 2 X 132 07 1k

[ 35 48 25 ¥ 2% (Graph Convolutional Networks,
GCNs) S —F A 0 3R 7 B S 5t b 52 2% ¢ & 1 9
LR FNGE RO R X AE 2 SR B 32 B A e Y S i
BHLR,

2019 4, Cao % NVOIA N 2 it (1 AL 74 el 132 2 A
Tk BN H TR G BRR, T RA A
HEHk A 2 OB R B TR T GON By
SCHRY 5] 152 HE A A B — Entity-GCN,  7E [ 152 1 72
PPCRE DSR4 B A i 2B 2 2R LA I Ak A TR TR Y
&} 77 5. (Mention Nodes) , ] i “ A Bt ” (EH#:2k B
[) — SRS B 09715 ) TRl G 42 o] — e i 2 2
AR A TR 55 50 A S R 8 100 it 12 4 fm) — 24K
(AN T35 50 1 I3 75 S 7 S B9 I Fh S
P v R 2 TR HE AR R AN SR 5 5 i SOR o 5 4
P ZE VC T 1) SCARTE BE (Text Span) ;38 B [a]— 3¢
) BT AT T S 20 5 T AN ] SRS A AH [R] S
TSR, T 2 06 R B GON'Y B3 45 45
Rk =X 15) fros .

W = f ) 2SS e ) A

‘Ni ‘jGN,rGRU’
Ho,u N SRR N GON IR EBL N,
W AR EES R NEPETERN L RES,
£ R f, A3l 2] A BT SRR AE AR SRR G R
VAR JE YRR AR 2R 2R S M

P9 T 1 A BRI 8 [ 4 114 25 SO ) 3 T 1 A 1A

2019 4F, N T W & M gl A TR) RS Y SRR AE , Cao
A N DD B SR [ 32 B O % P A XL T T T L
#E 8] A F Entity-GCN 35 S 4 4Erp, 20 T

BAG #7528 TR X a3 72 H ML i 51 SCAS B
B 254 i N o ) A5 45 A5 R AiF A8 AR L BE 4R RS S
BRI e iR,
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S =avg, f.(Concat(h, ,f, h, > f,)) (16)
Hrph, iy GON B 935 SRR AE, f, 8 S
() ) #RE A, o i B JC R L (Dot Product) ,
Concat R/NHBE A I, fo WL T . avg,
FRYEE-Y . FH Softmax pREL. 7] LU 4 51 15 3
T R [R) B B B T @0 R TR) XS T A5 A SRR
RN o0 o BT A2 G T] B Y 15 SRR R R
a XA PR,

a =Concat(f, s@ g sfu © Tuzgsfn © @yn) (17
Hdp, 7, RoRTEFEA GCN L[ 1 J5 4G 5 55 FRAE
TR a B LAPR A )2 T & o,

2020 4F, Tang % A5 RN 4= 22 B ) 132 B fff: 5
PR HE PR 4 2% (% ff JE 42 1 T Path-based GCN #5 #,
HC T2 B TR B 4 I ok i B 58— B SO TR B
R RN AT 5 S Y iy 44 SR 4
VR TR AR N HERE T b R B 2 & . B9 R A
TR 10 41 UL S A % 422 1 T 2 52T R A O T 1 A
PREE K . BEAh, Tang 8 NGB HE N T In) RN Y 1] 45
Ll ( Question-aware Gate) , A [F] T BAG # &Y fr
[ R R AE Y 5 A O 2 TR R R T 4R AR T
GCN =3 A%, A] 45 10 35 50 B9 4 1k 5058

55 S O SR TR T R ), Tu 88 5N
T RN 2 SUMEE KW B i) 2 A SCR R IO 5 3
b TS S BT SRS T R A B R A e R T
A1 B R [l J8ORE BE 1 57 5 1l b 46 ) 4% HDE Y . 4
B9 18] REE BT 7R o B SORY 9 sl i 3 H A B A
B SR A5 A5 3] S A D 45

ZINFBL2 & . Ding 48 NS B 119 CogQA
RN 22 SORY B 332 43 R P A~ i AR . B =A% 8 4 O
AR HE, 20 B BERT 15 5 45 AU 1 5] 45 A
Z M4 GCN LB, 7 B 32 i), 3% A b i J] BERT
NSRS B S R AR SRy 5 A 14 Bk IR S AR R 28 8 S
P PR GON BEAT 4 3, 15 395 s 95 R el GON 3k
F—E ML, CogQA 1Y 2 1A $2 Uit 2 45X (18) ~
QD FIR,

P[] e - T (18)
il
2 S, T,
efms o T
Pli]l=— (19)
eSlmn . T.
P i]l=———— (20)
Shop
D) e e T,
J
ekhor o T
Pli]l=———— 2D
Z Ehop T,

H S o vE i Sy Al E o, RN 1) 8L 430500 31
SESCRY AR i A i A A T ORI IR T A
F,T R m ERRIE, T, R 55 ¢ 4510
A7 T[] — 38 ) (1) Ho A 43 38] RO RRAE . B BB A 5 S 7R
T GON 132 55 9 LA B b 4 R 4 F0 25 4 10 17 45
AIE 5 .
3.3.4  FlAAMER AR By 52 Oy
2019 4F, R T HETF B S AR A AR JT L Ye %5
SR TR R B B ) AR A KGNIN,
TR RN 22 A SCRY AP R BT A R R R
(Knowledge Graph) W BUAE ) SEAR G R % . 2 M)
HAMPCRN L M AW E, . [,
KGNN #5870 6 3k g 09 35 50 3F 47 3% 42, F A W
2(22) FIR 5 56 R 015 SB35 0 358 e B
zﬁ:ZTW%ZW > e.(u) (22

vj € Ny (vi)

Ho N, (o) FRTE r RRET WS o, AR,
a, AN ) BIURN 5G ZR r G Y T B AN A L R
¢, (v, ) =FFN (v, +E,) 177 28 28 & 5 5RRE
HERERRPEATRE A X B FENC ) g 2% (1 17 )
452 . KGNN A2 MCHE TS0 {4 8] 56 5 19 A
S R T HTR R 14 6 56 0 PR T R L
R TS R0 i B A B RN 2 IR 2 B VR .

W R FH 0 R4 5 AR R O R B A, Yang
SNV HR T — i D0 T 4 R i A B B
BEE ALY KT-NET, X T 3CHS Fin) 8543 i8] () 42
£ W AZ BRI AR C b D I A G Y 0 IRHE &
c€C(w), Il HRUERL R a VEIE w 5 ¢ I8 X
KR HE w MM W A GLS 2] BERT 5
RIS i S AT R S . KT-NET #42
AU PG 25 AE T AR AT LU A AR B 5 SR 1 S
SRR BB T8 AT L 22 A R B 4 SR 1Y) f 2
IR SCRY R R 25 R R A B TR TR
R S B IR B N R

T AR R 2 2% v R R = e LA B
Sun &5 AT A SORY SRR ANR =T ALY
5 5 1 ) 45 485 78 PullNet, 128 138 2o 125 1% i A A1
PRI e 1 I = e 4l i 7 5K 78 SORS AN TR %
rh R ) 5 ) BRGSO b e 30 e s 1 o B
o AL ok A R R i SEAR YRR S VL RN
BRSO T SV, A S R =0 (R B
ML SEAV,, & FE BREMKKHES.
KR EE MR R (DA V. R S 0,0, 6
BT AR E S = oA WA B EE v, o, R
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S ;(2)%'3'” 44*)‘]_:?\ . I 1 i .
B o, LR v, FESCARIF I v, R K 34 HHE

MW v, 5o, TEESLBERG, 5T 9 802K
77 o8 A Z W, PullNet J& %8 & 2 S0P SCA
LRI TRU PR 3 R R A R A T A T A
AL eI MRS R B0 S o B BE AT R S
PR 1) 1 B A

T FE o3 BRAEE R) R SO, 5 5 R) R R S AT
BE X B0 24 SR T LT AR N R T — R R T
SRR AR U 55 R 1 22 SORS D) 13 PR 7 1%
715 MR A S SR AR i ke 1 AT A B A A i
K SEE SCT AR IR A v E R A 22 RO L P
I 2R A AR DU 1] 34 G 7S O 19 7 SR
SCHT HowNet S Al T RFAE ik A DF 12 19 77 30 4%
BRI 7 SR SCRY IR RERAE 67 . SER R WYL (BRAR
DU i) L) X6 5 24 1 4 35 %Ol 88,104, HowNet Xf
S B 5 R 92.7 V6, PRI R A G 3 Y i) A
T R TR SO A L 92 B R SRR R R /Y
FRY L i — 20 P 1 A T e [l 00 5 47l 2 )t SC A
SLHEAT [ 152 B AR Y e

i 0 2 ) R S N ) 1 PR A R 0 il
Bs 4 09 55 I8 XL AR U B 1 e 25 R T, AR
I ) 12 B )2 00 4 S 20 SO B B RO AE 55 A
PR RS R A AR [’ R 20 K
ARGy 24 R SCA A 1,

3.4.1 BT ArEA

FIHT GCN X 52 4K Fl SRS 3 47 56 &R 8 14 Jr
o0 A ) S A ) i 1 22 2 AL (Ml
tilayer Perceptron, MLP) E by fii th )2 . 78 1E #0128 &
5 fige e 2 58 ) A P A2 SN pR BT B AR 2k 3 T AR
AL Z 4., WP 10 s, HDE #£#1 )A GCN
IR B 5 (Mention Nodes) FlgE 3% 7 45 (Candi-
date Nodes) B FEAE, IF K & A1 5 A 2P0 A28 57 19
MLP TR RGN B 73 A 4553 a2 (23) PR

a=fc(H) 4+ ACCh (f(H")) (23)

900000
oL H XXX X X IS
- 000000 .
1 . HECHE MLP y “x

000000 7

. 000000.7
000000
N AT MLP ?

B10 B e 2 i R s R

Horb HC CH® 9 530 37 B 5 BT P A 3 a6 A0 X6
14 S A i e 55 R IE S 7R PR AN 0 S7 B B2 A AL
fesfe BIAERE . A 2 8 A1 508 B0 45 73
ACC, C+ ) R on N — 21 203 w48 O S5 RME. #F
P IR AR I 45 B4 2R B 0 A 15y
3.4.2 KRIOCAIPEARHGL

TE 7 9 3 SCAS o A5 2 T 4 A 73 1) AR O 2
FIARIE BRI BER p o MIEERBER p o HHS
P 1) e R 308 I ) SCA T BEAR Dy iy L T 50
CogQA 7 £ HUBk BR 52 A SCAR 1 B ol fo 8 25 56 1
By Ik 2R 0L AL

Xt 45 58 20 Ak A 52 10 o3 28 X 1 B A AT
5 o — BB SO B 1 A R SR BB 4 22 A ik o A

S S 7R S Ta 1 e W 2 o A e 2 g (7
un Longformer A5 B 5708 &1 X [n] 85 45 8 B £ A o
P& % (candidates) | [A] @ (question) 5 £ 4~ LY
(context) BHEN KT HI SCA: [q] question [/q]]
[ent ] candidatel [/ent] <+ [ent] candidateN
[/ent] </s > contextl <</s > /s >
contextM <</s>, X H [ q].[/q].[ent].[/ent ] FI
/s> T IROR R R BRAC . 7R GO Y o R
ARSI T AR AR S S T R A S A I Y
Cent JhR 28 i A S i 12, 15 3192 52 (AR S 25 58 Tl )
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Pr(y )Py HIHE y, 09 =AM ALK
B 240 Pros By y, fi R o A 220
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P(y,) =A2"P*(y,) +AP'(y,) +A*P*(y,)
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PE B B
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BRI AN BT () N 25 SR AT LS. #F HotpotQA
BAREEM HE 4 L “D”“F” 43 5| £ 7% Distractor
Setting A Fullwiki Setting P Fh A [6] f) PEHr 2155

R3 HFEEPREIEHHEDLERER

MS MARCO EiEL 7D
A BLEU-1 ROUGE-L
Wang & A% 44.47 46.15
Nishida % A% 42.37 50.93
TriviaQA e hr
TR EM F,
BiDAF' 40.74 47.05
Clark % A\ B2 61.10 66.04
Yan 2 A\ M7 68.65 73.07
Zaheer % A Y — 79.50
Mao % A% 62.70 —
Beltagy % AP 75.20

gLk
DuReader ERY
A BLEU-4 ROUGE-L
BiDAFM 31.80 39.00
AT ZRH 56.10 57.40
Wang 2 A M%) 40.97 44,18
Yan %5 A7 49.39 50.71
Tan % A 150 39.70 45.3
HotpotQA =R
| EM A F,
Ding % A% F: 12.40 F: 34.90
Beltagy % A7) — D: 64.40
Zaheer % A0V D: 67.80
- D: 22.40 D: 52.82
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WikiHop AR
LY TR
BiDAF™! 42.90
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Tang & A\ 72.50
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Cao 4 A\ o 67.60
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