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Two-stage Document Filtering and Asynchronous Multi—granularity
Graph Multi-hop Question Answering
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(1. School of Computer Science and Technology , Anhui University , Hefei 230601 , China;
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Abstract; Multi-hop question answering aims to predict the answer to a question and the supporting facts for the answer by reasoning
over the content of multiple documents. However , current multi—hop question answering methods aim to find all documents related to the
question in the document filtering task , without considering whether all these documents are useful for finding the answer. Therefore, we
propose a two-stage document filtering approach. In the first stage,the documents are scored and a small threshold is set to obtain as
many relevant documents as possible to ensure a high recall of documents. In the second stage,the inference path of the question answer
is modeled,and the documents are extracted again based on the first stage to ensure high accuracy. In addition,we propose a novel asyn-
chronous update mechanism for answer prediction and supporting fact prediction for multi—granularity graph composed of documents.
The proposed asynchronous update mechanism divides the multi—grain graph into heterogeneous and homogeneous graphs to perform a-
synchronous updates for better multi-hop inference. The performance of the proposed method is better than that of the current mainstream
multi hop question answering method,and the effectiveness of the proposed method is verified.

Key words: multi-hop question answering ; document filtering ; multi—granularity graph;asynchronous update ; answer prediction
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Question: The arena where the Lewiston Maineiacs played
their home games can seat how many people?

Documen tl,Lewiston Maineiacs:[0]The Lewiston Maineiac
s were a junior ice hockey team of the Quebec Major Junior
Hockey League based in Lewiston, Maine.[1]The team playe
d its home games at the Androscoggin Bank Colis.[2]They w
ere the second QMJHL team in the United States, and the onl
y one to play a full season.[3]They won the President's Cup i
n 2007.

Document2,Androscoggin Bank Colis:[0]The Androscoggin

Bank Colis\u0Oe9e (formerly Central Maine Civic Center an

d Lewiston Colisee) is a 4,000 capacity (3.677 seated) multi-
purpose arena. in Lewiston, Maine. that opened in 1958.[1]In

1965 it was the location of the World Heavyweight Title figh

t during which one of the mostfamous sports photographs of t
he century was taken of Muhammed Ali standing over Sonny
Liston.

Answer: 3.677 seated

Supporting facts:[["Lewiston Maineiacs",1],["Androscoggin

Bank Colis",0]]
A1 HotpotQA ##HEE 4y =# ( R T W5 L)

FOULHB I, A — A (7] R 55 238 0 2 5 SO A g
FRFNEHH A 52, 0 W B AT S 20 B (1) i ik 3¢
R 5 (2) FE 57 28 H A SCRY rh B S T 2025 58 0T 4R 31 5
L R

TEA TR 1 i SCRYAT 55, R 280 ) T AR
LN A SCRIE M | B2 BRI SO | AN R
ZHCCR R S A ¢, 50 X R B R R A AT
Blio —AERf 08 SCRS T e AR PT LA$E = 2 Bk QA LAY
RIS SRR ERE S . St i) TAEALHE Tu
SOV Wu T AT N — A2k AT RS2
(MHSA ) k3% 5l SCR4 1] 9 32 B, Fang 25" %3+ — 4>
PRI SR ARG AT (H R R VR AC 5] ACK Z2 e A il
MR REERALE, D0 TAE B AR B FrA 5 n A
A SCRY SR ITAE BT AT A DG SCRY AR X 4R B8 2

B E)

MG ZOSCHE AR OG SCRY Y il b i — 2D SR USSR
S B SCHRESCRY B O 0 SCRY AR 55 o AN B B, 5
1 B B g b 3 A o SOR ] 147 B SR X SCRY AT 9F
It SCRY A B A g B SCRYAE S A DG SR, it
AME T E BN g RS AT RE 22 b R BOCSCRYS  PRIESC
PR A I 5 2 [ B I 2k — > 3B UH pl 28 ) 4%
(Recurrent Neural Network, RNN) X [7] 85 2 52 {1 i B
BEARIEAT EARE L6 1 B B ORGSO ) L il 1 F
UCHRERCSCRY  PRUESCR Y R A 1 58

AR 2 i B R RS, Of
TAFUERH | E#25 W 2% ( Graph Neural Networks, GNN)
T HIC R FR R AE A 22, A H T 2 8k
QA H4E HotpotQA %l 4 1Y 45 i, R 28U TAE Y
S P ) SR TR R PR 5 B S S A R Y A R
TR 81 SCRS RS DT AE SCRY BB 247 58 o SR 1T i A 2
B R ZAH T2 R, AL LU SRS, 1
A, TR D7 VA P T 20 R v ) 25 BT BT 19 A
20 T AN s A AN FE SR L) A 7B AR

PR, 2625 8 2 rPel O 328 I 1) SCRY ) A il —
Al SR DL R 1) 226 B L IR AN [6] ok B2
T RRAT AN (6] B AT 55 () T 25 58 N | S 4% 5 5
W) o A GZSCHR T — i T 22k B BT Y e AP T
BHLTR BT b b E A7 22 Bh A 2, ELACOR UG, K 1% T
G3 RSB B, T 5 A AN TR 2 5 A =2 (8] % B HT ()
QN Ie) ) 5~ )R- SR R =S T S AR S
FORTRVRLEE 19 e R 58 38 A B15 B HUGE A Rk
JEE R 2 8B B (AN ) -] SRR - SR
ACOMA R RE B 19 a5 =2 T ) A P A 8, DA B - 6 28 28 A
SRS B SRR TR IS Y R 3R A B T AR
TP [ Y A 8 SRS L B S R

ZCH STER AN T

(1) B2 0 — BT 30 1% P B Bt 2 SR O vk, 5 1
W B R UE SCRY 9 85 A3 013255 2 [ B DR Tk SCRY 1 e
RS

(2) BEXT FH SCRY A 80 22 00 B T, 4 — ol o 8
149 S 25 TR AL T Ofe 447 28 28 T A R S 45 = S f]
DASEG7 AT 2 B HE R

(3) 7E HotpotQA FHin 4 k17 1 XF Hikse: , 3 iik
TR R B A AR

1 #xIE
1.1 THEiFIE

X T2 Bk QA B K vl , — A 1n] B it £
T SCRY L EVF 2 TUAR SR . S AT B 2
A — A7 T SCRAE S i A GE R R AN FTAT Y,



5513

SRTHASE : W B SR i 6 0 e 2 22 141 22 Bk ) 2 - 123 -

K2 F BERT, Hofi A B R KRR il 512,
I SORY TR SR AN T A B SCRY i 6 1 T ) A2 i 2
W (5 L, oA R 55 AR R i bR S BV e A Tl
SRR KRG 1R 3C, Qiu %" i i BERT AL
TSR SRS B AR DG | 208 T SRS Z 8] 1 1 L%
F DRSS TR ) SCRY g | AR 7S | 5 35000 e R A A
S FBAHE, [HIE Tu % 0 Wu 2517 B T 2 %
A 1 /12 (Multi-Head Self- Attention, MHSA ) LA 8
Sl SCRYAE L, R T ARAF A A 25 L, Wu 25 i — 4R
FH— A SO i eSS B iR B 34 1 SCRS 1 Ry
BN B RERTCNZEERZR R, WA BT
b AT P )R 457 BT A R O SCRY , T BT B — o 26
PRI HPAT . DRI, Tu 2507 R W 2517 43 2
H bR 8T o HE 4 M B AR, LA A 2B 28 1 HE
PVERT . 5 T R RS2 2 SCHE AR I SCRY Y
FEfil b i — DR IBCCR T R A 55 .
1.2 %8QA

Z Bk QA EHLAS B LA 1) — D FREIRAT 55, 2
ARk AR T R AU — A LR R R,
PER B 5 . HotpotQA & i BRI 28k QA
BARAE B B AU E R SOPRBUE B A 5, b
TS PR E R SRS, WA ZEE QA TAEF%
IR Tl R & 1 3k I HEHF1 L T GNN
1) 22 kA3

R LT 2B i IE AR IR R 45 o
3 3 () SR T SC ) AH B AR R BTV AERRAE . Qi
SN g R HE R R R R G A I B AR 1Y S A
Asai 5 E T — M AR B A R AL A,
P A PR e HEA T 22 Wk QA R R4 1 D ) A fi
PRAE— A e e B AT 55, O G b A 2 1 22 Bk ) A SC
P4z IRl 22 1O UM L, DAL AR S 2 Bk IR 84 i . 5
FAEFEN R T —Fh A T 5 SCAS Y 1] 43 A X0
SCARHIT 5 1% , %k 52 ) et 14 b 38853 Ay 3 ik — il BB — e A
AN BOR AT Z2 Bk R ) iR

H T GNN B A [ A5 (11 B AL 3 AL, w] DL o
EIULIEAG 3 Z 85 B, DA 4k 1 n) 824 8 RS =
LA FEE RS X T 28 QA Kk, T
GNN [ Z BRHEHL 775 5 b, REH00 TAE4E
HE B — 2 KRR R b Qiu ZE R T —Fhz)
BRbA MY G SR S SRR, N BT Serh 348
SCEESLAAR BRSO AR A A HUZ A p 22 ) 45
5 43 ol FH S B30 S U I 3 i AR A R (TS 7R 1) 223 i)
ORI BT AT A T, ek
P T —Fh 22 A0 R S R0 2 | 2 N 465 R 4 SR A
JRyE WA L B 05 B AL RIS THE R, 5 FaR TR R
FA 2 T SO T 2o B 1 540 BT

2 MMERMXHEFENRS SN EEEH
% Bk iE) &
TEATE N R TG S0k W 2 R,
B OB S A R HAL

[ LW ] l KR EN ]
R S
HOE OO O
[ M J—
...... |
HEE OO - O
Gl-Telalelel-T 1 Ta}l—
[ R |
l tlﬁﬁt&&m I SHEEHEER
T [ zmun |

B2 BAEZR

(1) SCRYTHE R He (55 2. 1 75, 3 ) %01 B 0 ik
HE T ] SR R R AR SR A SRS, SR K A% 1 25 R Ui
125 ;

(2) BT gAY (5 2.2 ), il T
RoBERTa 1Y 4 ity &% 4845 BB 7 55 A 01 46 320

(3) ZHLFEFI M AT (55 2.3 79, il i i
F g 2o B DL EHk ARG BIRIMAR R ;

(4) EIHEFAR LR (55 2.4 7)) , 35T GNN (/{4 1L
190 SR RN S 2B ST AL R R

(5) FOMATH (55 2.5 ), B AR S8 T 4R
S F NS AT 5,
2.1 XHEIFIERER

FEXAMBLE, AR g 45 B 8 R 54
i A3 [ S SR A R R S

wE 3 iR, 7258 1 Berp 6 T — 0 ok, 8
P EREC [ CLS ] +0) 8+ [ SEP ] +3CHY +[ SEP | ” 3k ¥y
—AME A BERT i, il i BERT X4~ [A]#/ 3C
RXF R T G, B 3 42 SR R A [ CLS 1 hRicE N
AN )/ SCRY G L T i, I i L T &
SCRY B RRIE  (EE SCRY IR TE — 2 B R R, T LA
it MHSA 31 SRS ]9 15 B A5 2 58 1, P FH— A4 B2k
PEJZ R iy W AR SCRY A AR DGR . a8 SURHR KR
mF .

loss = z": 2 L, logP(D,,D;) + (1 =1, )log(1 -

P(D,,D,)) (1)

Hor | n FR SCRIBIURE, i) RN i) ROCRY, 1, AX
(D, D, )R # D, JE SRR L, M1 2R
0. P(D,,D,) &R D, It D, EAHIE R HOMAE R

55 R FHIT 3 %% SCORE 4b B 45 X6 S0 R4 1915 B



. 124 - HENEARS R

5 34

AR B BER SCRI P70, A T IR 2 g BEURAE K

I | Q | DI j——-l BERT l_-# CLSl |—o]

! Q | m H BERT H CLs2 o

MHSA
-

Pairwise |—s={ SCORE
Bi-linear

Q | Do | BERT |

CLSn [—»

]
]
]
]
]
]
]
]
]
]
- Layer
!
]
]
I
I
]
]
I
]

FBTER

i SCRAIT P27 0 2 100 732 18],

B3 LARmakrEH

iP(Di,Di)
Score[D,] = 2"
> Z;P(DHD].)
R, D= 1D, D, D, |, n S ECRE,

D, =1{D,,D,,,D,

Score[D,] > g,m=1{1,2,--- , M| (2)

WEMAES D, ME RSSO, b D, 2 D /Y74
(D, € D) BH D, PR SRR T g .

552 BB EZUR AR | B U SCR R R
ARAGH ) R 5 T 1 SRR SR g, o 2 Asai P
JA & % 3CHE D, TR RNN FILE SR8 20k T4 it
P SCRESCRY B . EHE vy, M FRAN T PR

w, = BERT[CLS](Q,DL.)

h,=a(Wh, , + Uw, +b,)

0, =Vh, +0,

* 100

(3)
b, b, & RNN 7RSS ¢ HEBUE BRI BORCIRES , o 2
WG R, W, UV, b, b, WEE ORISR D,
HREATRLR , Y PRI 45 R AT 5 (EOE ) I id A4 Ik,
RS AR RS 20 f i AR Y SCR A
N yg o

5'1' :William Keith Bostic(born January17,1961)is a former professional American football player
who played for seven seasons in the National Football League.
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October14,1941

S3:Jerry Michael Glanville(born October14,1941) is a former American football player
and coach,former NASCAR driver and owner ,and sportscater
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