a6 & HF3 MW
2019 4F

JEEAE TR AR (A ARBR2RR)
Journal of Beijing University of Chemical Technology (Natural Science) 2019

Vol.46, No.3

SIS T, S, BT Z B A LR B ST T[] AU R TR AR (A AR ERR) ,2019,46(3) 193 - 98.
WAN Jing, GUO YaZhi. Machine reading comprehension based on multi-passage ranking[ J]. Journal of Beijing University
of Chemical Technology (Natural Science) , 2019,46(3) :93 —98.

£ T & B N5 R MR

VA

A&

(e TR FREBASHE AR, JLat 100029)

T X B ROMLAE B B AR () A LI T R R (BIDAF ) B ) BE Rl b 45 A R K 00 A2 N 45
(BiLSTM) Fil self-attention MLl #4812 Bei&HEIT BiDAF (PR -BiDAF) BERL, F| HIZAE R (L5 SR T AE I B %, AR5
FETUN B v h IS R AR NI E . LR IR, M T BiDAF BRL, A SCHR HI Y PR - BiDAF BRI ) B4
PEFEIE A BLEU4 1545 X ROUGE L 48459385 T4 13% 6% F14%

KBIR . ML ELIHAR ; B E R DI ( BIDAF) #5755 self-attention ML

HhESES: TP3II

AR, FARTE F AL AR K Jre iV | 7 454
AR T 51 A B RSt HLas SR B b
SRUE T A BRI O T 55 2 — |, ke B 37 3] 45 7 5%
T WL B i B A 2 i Ao L HL RS ) 32 SO A A ]
R, DN TS 38— BT A 80 SCFE IR R B 2
2. PLAR LR AT DL 3 R AL AR A 7K F
PAL b4 B B 152 B A AP T4 3 N TR e e
HAEZEE L,

Rajpurkar %" F 2016 44k H 5 SCA LA Bl 2
PR SQuAD B84 | 1280 A 3l 2ok At A A,
£38 10 J7 [l R 536 J 4 36 1 R SCE ) A
i OTURSE T AR S T AR Z PR E N B O,
R P S R R AR 40U, BRI R AR b
ST 2 BRARAIT 50 1 e 2212 5 A R 2 5T 58 I
AR TP BB P Al B B D] 52 PR 2R L | B SCAR
Hfl th— A B AR B, (HAE B S s
AT LN Bk rh R BN B A O & 22, Rt g
XoF 22 B AL i D 1 3L 1) RO 1 itk — 2D AR

SR B TR BE 2 ) R AE A SRR E A
(NLP) J TH UG ) R 07280 S S figp o ] 12 L i ) A 4

Wk H 3 . 2018-08-14
HEWH . ERARBFE S (51577006)
E—1EF . & ,1975 4EA4 B #OR

E-mail ; wanj@ mail. buct. edu. en

DOI: 10. 13543/j. bhxbzr. 2019. 03. 014

AT Y BB b T 0 R R A A
Seq2Seq '’ . LI A AT RIURRAE T RE 1)
1527720, 3T Seq2Seq WY TR FE 27 2 BRI TE AL 4% 1]
TRy T AT DA SE AR A SCR O Hoads TN
PRSI & RFAE T T T

1 Seo 2513 38 HY AR 1 3 F7 A ( bi-direc-
tional attention flow, BiDAF) J& T Seq2Seq HEZL, &
7E SQUAD ,CNN/DailyMail “*! £ i [f1] BB P& ML 105 ) 352
PR R BARAE LA T HAFRISRBEL, BiDAF SRHIRL
[ A8 PR i DR ) 265 1 0 5 B 2 Y K
PR S EAE 22 By AL A% B 152 2L Ak 1) it 7 T
T B2 RN [R] B 5 ) 2 (] 174 8 AR {81 B2 LA
LBk 5 B 2 18] i 45 B OGHK  fdi 15 310 A% T 45
REKGIE,

A SCER X BiDAF BRI 2 B vk 5 8% A 78
Syl 38 3% F 22 BUE HEFP AL 19 BiADF ( pas-
sage rank-BiDAF | PR—BiDAF) #% PR - BiDAF ffi
FH XL 8]+ 58 930 12 P 4% ( bi-directional long short-
term memory network , BILSTM ) X 1] 25 1 B¢ 7% 43 51) 4t
i, 83T self-attention ALl 42 ) 810 B ¥% H B A
PR A AT, P B 7 A ] R 1 8 1A [
A softmax JZ 15 2 B (1 O B HEF | -4 14577 e
3 ) BET s 70 WU BEY& b, i 5 BiDAF AL ) XL i)
TR IIPLHI RlA B g A )8 g i 15 B, e 4 T
A A S B, dic el i e vh S0 Bl B e B
A DuReade I 1) 2 21 SZ B0 X FLUEBA T A SOy
A RLE



.94 . A T2 (A RRER)

2019 4F

1 ETEZBREHFNAEERER

L1 EEEN

WE 1 FrR, PR - BiDAF B8 4 A JZ
BiDAF passage rank — #8432 1%, i AJZ 1 58 X Bt
& RN R AT 1A) ) Fe i AR G bt b B AR I 22
BB o B AZ TP B 22 B B 152 PR ECHR A
A NP, Py, P,,Q,A) b P ARE n DY
B, Q FRRMM, A R& %, BIADF AT
TR B 28 5, 4 BRUDUT ] LA 432 W) 1 3 ) 1
B JZ (bi-attention) . 15 )2 (decode ) FIZ E TN 2
(answer predict) , BiDAF 57 = L4757 4b FE LA Bt
TN E ST i ot By Al i A, 15 21 start
scores vector Fll end scores vector 73 LR A E R A
Brig NI IR AR &, I 178 IUfe AR #e K X8 A oy T
M5 % B, passage rank 734 self-attention $2HY
{5 H 2 (self-attention ) ' | A1 E ( fully connect)

Hl softmax J2'°' . self-attention JZ3# i $2 HUA) PN
HEAE BORRIE X EN], AN 2 E 2535
MBvg P SN Q LR EIR ) ¢, REIE N A
BB A5 A softmax JZ , fir 4550 i 1 BT AF
SRR A E A B g PR BT R R R B

Ik TR ES T
1.2 BWAE

F TR 11 A A B B 3 — A ] A 22 A4 A G Bt
V%, FRUAE F AR TE A T e ol A i R RSk
FRICF IR E I g 2 Ak B S AR R R S
X F R MR, ARSCHER Glove HlI 25 in] 4]
U B oR B ] ) P S R T BE AL 4R
AL PR

R T P BE B AR DL K R SO MR B )
RO, S 4K F BILSTM W 4% 25 44 5 18 A A S 1Y)
PRI 3 ) i A K 33842 9 2% (LSTM) 1 4
5 SR IEHEA TP SRR 3 1) 2R 1) AR 4

Answer

answer predict

select passage rank

softmax

fully connect

self-attention | | self-attention | self-attention

| |
| i
| |
| |
| |
| |
| |
; |
i decode '
i !
i i
i i
i i
i i
; |
i bi-attention 1
i i
| |
| i
| |
| L
[P O,

j  encode BiLSTM

i

g

|

| input

i

i

i

K1 PR-BIiDAF #& %l
Fig. 1 PR-BiDAF model



5% 3 1

TR T 2 BoEHET R pLas B SRR I - 95 -

T EE, BILSTM A& L
h' =LSTM(h,_, e,)
h™ =1STM(h,,, e,) (1)
h =[h' h ]
K e, 035 e BEZIM S A R & B Ry AR R
Bk Z 1 1) R 1] (4 B 2 1) it b, o BE 2000 R B
R P g
1.3 E-TF BiDAF MR EERMEL
Xof T BRL B T 11R) 50 R A, A7 2 3 TR X A
(Y22 S8 Tt AT CBEE S2 M, BiDAF AU [ 32 BLF AT
JEAERRHE SR B BE 5 | SC A ) B3R [ 3 3 F7 AL
il , A5 3 JL S0 F n) B A R ) 2 JE FH ] LSTM
HATIE SUE B R A, B W ol A5 J2 B4 i H 1) 0
3 BTN A S Ui 7 B RN R A
FR T AL I 25 1 iy A AL LA [P RN 2 05 SR
PR, Gead 43 A5 WAL B |, DL SCEE A a5 i)
[N N, 285k BILSTM A4 2 it 43 1) 45 5] 3T
TS H AR 965 U, haC(2) A H fu
O REABLBERE R S, , P56 T2 0 MR 153 00l (9 1 2
BLH,
S, :a(H:L,U:j)
a(h,u) =W [h;u;hOu]
X H KO8 H 5 ¢ DY U KR U 5 |
AG i, W AT YR A [ &, © R g4
JURHTE, [ | R =ATiE R i,
R S 3 E )RS [ ( P2Q) BTE R 1 ML A 4
A& b iRl 4k ) 5 A G IR, X S
FEHH R softmax M RNER 1M a,, R 5¥ a, 5

U MTRAGEIERE U, AR F
a, = softmax(S, )

ﬁ:t = Zat.fU:j
J

Kb, S, R S WS DI I, U, Fom b i b
5 ¢ B

AP T R S T (Q2P) BT R Ty ML X g
AN TR iRl B R - R A SR 4 TR, PR A
UREHE 4 S 4 51 4 B RAR, #F P A fe RAE 480

softmax AbBRS5 | = (4) TR A5 %] r
b = softimax(max,,(S))

(2)

(3)

(4)
k= YbH,

A, max,, ZR I BUR K AE, b W TEE S
W, BJE R S E S T RS B E S
W H,
¥ H U H 3 D MEPHER A, 40 9 2818 Wi
A~ BiLSTM fi# %2 )5 A3 B4R IE 10 & G .M M°, 1
A F(5) 1 B G ZEW) 4h 07 & 45 o 7T B
PRI & p A p.,
P o = softmax(W,,.[G;M])
P = softmax(W,,,[G;M*])
X W, M WIS p A p ., BIRCERERE . fix
J AR LA A BT BEME RS KD FR SR AU
KAPAAR L, AR S A L A2 Y R
1.4 ETFTEEHFNGNHNZER
TE 22 B I e () R rp | B 2B 25 50k R
— ARG BLH | It LATHAR B v 5 [m) it 1 DG K 2 O
TR I B B 5 4 v 28 SR DG E B2 1) DGR P 7
A AT Be g 5 ) Y B A OCIR B DR 3
AL T AR B At B s Al IE A B TRl = 2R
(], 3 1 22 Be V& HE P 1Y ( passage rank ) Y1l 2575 3]
TUMEE R, B Bk N TR A m & R B
TEREEOE 7] N ERAE B 5] A self-attention HLH], H
() S B2 B PR B AN () 2 2 A B A AR AR, DA T 45 )
AT L ), self-attention 3 13 H 8 )
N A R ) ) AR B AR OZE A i E R
i, HALE e L
h=(h,,h, h,, k)
A =softmax( W tanh( W,h") ) (6)
R =Ah
Kb, WERE )RR, A HEE S mE, W, fil
W, b A RERR:, R &S FE I RETE G
7R ] &,
I B A FR 22 5 self-attention J2 2 BURRIF
J& , AR B | A BrE R FOR i r) R EEROR
)it W AN B 3R ] it 43 ) 5 ) AR ) o
[F] I A\ 442 )2 A5 B B s AH G EPE AT die e 1B
VI3t e B BE T AR Sl Be v i T 248 51 | B DOz Be v
3 HRE S . passage rank FRAMAE LANTTH
g =V, (tanh(W,[r],r?])) .
P, =max(softmax(g,,g,,"",&,))
et [0 R BBV, W, g,
FAEE LR s tanh 7R LA tanh A 38005 pRER ) 42 0% 152

(5)



- 96 - A T2 (A RRER)

2019 4F

MZRZE g, Ko i MBS (i=1,2, 0,
n) , FARAOR 5 IR R ST B i g, ] 2 A, i
Jr 225 max 6 H VT P00 R50R ve B BE T

TERSTLYIN R B, K B4 ) ALY 24 58 B 7 19 1E
1SS (e I D e s s R A L N TN e
T o3 IR A DR MG TR 3 5 SUAR A Jhg 43 G R
B0, [AIHF 51 Dropout AL ™" Al L2 TE 51 e ik 4
G . SR BRBOE SR

k

I=- Y [ylegg +(1-y)lg(1-g)] (8)

Kofty, BL 50, 5r B R N E BB
2 LIHE

2.1 ZLRHIEE

AT BRIEA SCHE B PR - BiDAF 5281 59 4 &%
PE, A & A Y RS Fp SC ] 52 2R i 48 4R Du-
Reader' " Wi BRI 30 J7 28508, o 5 Il 2542
27 T3 ok JFRAE T Ti g%k AR 2 1 4%

BH553M Search A1 Zhidao KIS, 35k B &
JERRAE EREW A BN 5, NENAE
FH P A TR A LS T 8, A ) X Ry 5 g 176 SR
FHNTHEIPERUE S . TR 1y a) e
P2, DuReader £ 40 45 1% [ 4% 225 2 2R AU 43
3 25 Entity ( 324K | Description ( ##i3i4) 1 YesNo ( J&
3E) o X TS AR ), A S — A A B —
DEEAIA T IR R & RS — BOE gtk
SO AIA AR B SR 7 B /7
BRI 1,

# 1 DuReader B4R

Table 1 The sample of the DuReader data set
T H ik
Question AR HLATURL Y D28 S5 4E M

Question Type DESCRIPTION-FACT
THHEEE I TR AL A KB R |

Answerl . ) .
MR B ik TRATHE S B A A L R
AR AR BT R IRER I35
Answer2  YEFMRZ , XF Z R TATE s B8 198 90 # A B4 1)
BB Si6STAER
Document MRUEAR IR S I RN AR 5 il 58 45 B IS

A R BB VAT RCR - -

BRI N s = SR VP2 NI E PN
Document5 %Ig/ﬁ\}j Fﬁ‘t’#ﬂﬁ?&?ﬁ)ﬁ?&’rﬁ W *E s H%W@/Hi W *E {':F
A, FIC AT/

2.2 EHAE

A HEH ROUGE - L #1 BLEU4 1 A PEM 4 %
P4 BOPEARHE BRI I P B 4 35 49 o fy S R Al
i PR-BiDAF A5 7 T B v A A50R

ROUGE -L #6132 % e K AL FIF 51 (LCS) >k
FLAS A4 5 XY B9 AR LB R =, A~
TR AL, ROUGE-L #845r(F, ) iFEARX N

Ny ()

les

. L(X,Y L(X,Y L Al
st g, = HED) p LY e g

n
P, Sy 378 A R AR R, L(X,Y) & X Y
LCS K, m.n 509000 XY BRI

BOEPEH 5 %0 ( bilingual evaluation understudy ,
BLEU) J&—Fh 3£ T N-gram AYULECHLI 24 N =4
R BLEU4 , HCAR B P S0 B (10 T SO 3B
#o BLEU(F,,,) TR AARN

N
Fl)]eu = fexp ( z Wn,lgpn )
1

1, I >1 (10)
fﬁ L
e 1 <1,
K, N =4, W, W&EIAEME, HETHEF,p, A n
BrkG e, 1, AL AR RIS A ¢ Al e IR,
Big e BRMEm A A

N

P Accuracy = Nacr (11 )

Ao, N, O IEBR TN B 1) SR N, R B R
2.3 SHIEE

ARSCHEE T ] (] e 4 AL AR PR K /N (batch
size ) ™S B0 S U0 S5 S 52, 16) 1] o 2 B
200,250 300 350 , ¥ W 4E L 1 Bl SCiE R Eill2hAE
#| ; batch_size B8 16 32, il 1 22 40 X kb 5L 5645 3
AR batch_size “h 32, 1] i) 4k B 4 300 ; X} F oA
IR AT BEAL AR 46 A0S i A RL N 2t
[

BEE BILSTM 48 S5 44 (1 B3 )25 880 150, W)
i fkE 2] R A 0. 001 5 ffi ] Adam P AL FEIE XF
R FEATHEHT; 0 T B 1k 35 4k, Dropout {E 15
0.2,
2.4 LBEREHH

53 FE Search $U#iE £ | Zhidao BUHE4E UL e B 4K




5% 3 1

TR T 2 BoEHET R pLas B SRR I - 97 -

PadE (ALL) b RTS8, JF Ve 45 BiDAF (BEAY 1) |
Match-LSTM ) (4571 2) A Ke A2 A9 B Human (5

I 3) GOy e (R 4) FEAT X L S0 , Se i 4
W 2 Fis,

2 NIAIRR SRR

Table 2 Experimental results with different models
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Machine reading comprehension based on multi-passage ranking

WAN Jing GUO YaZhi

(College of Information Science and Technology, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract ; To solve the problem of machine reading comprehension of multi-paragraphs, we propose a model named
PR -BiDAF which uses BiLSTM and self-attention based on the bi-directional attention flow ( BIDAF) model. The

model is used to locate the paragraph in which the answer is located, and then to find the beginning and end of the

final answer in the prediction paragraph. Experiments show that, compared with the BiDAF model, the paragraph
selection accuracy, BLEU4 index and ROUGE - L index of the PR -BiDAF model proposed in this paper are in-
creased by about 13% , 6% and 4% respectively.

Key words: machine reading comprehension ; bi-directional attention flow ( BiIDAF) model; self-attention
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