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Leveraging Commonsense Knowledge to Assist Multi-Step Reasoning for Multiple Choice

%

Machine Reading Comprehension

SHENG Yi-Xuan, LAN Man '
(School of Computer Science and Technology, East China Normal University, Shanghai 200062, China)

%

Abstract: Typically, the options of multiple choice Machine Readihg Comprehension (MRC) are not directly extracted
from the given document. Thus the answers need to be summarized or rewritten or even inferred from document or from
the world’s knowledge. Most existing models-adopt attention mechanism to generate an interactive representation of
document, question, and option. Hdwéver, these models are limited by only using the given document rather than
common knowledge, leadiﬁg to poor result when dealing with questions requiring external knowledge assistance
reasoning. To address questions requiring external knowledge assistance reasoning, we propose a novel neural model by
integrating external commonsense knowledge to assist multi-step reasoning. Our model first interacts information among
document, question, options, and related external knowledge by attention mechanism and then predicts answer by multi-
step reasoning through the interaction results. The experimental results on the SemEval-2018 MCScript corpus show that
the proposed model improves the accuracy of question answering requiring common knowledge reasoning.

Key words: machine reading comprehension; multiple-choice question answering; attention mechanism; multi-step

reasoning mechanism; commonsense knowledge
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After an extremely hard week at work, I decided that I wanted to treat myself to something nice. For this something nice, I decided to go to a sauna. |
had never been to a sauna before but I had heard a lot of my friends talk about how much they loved it and how relaxing it was for them. so I figured 1
would give it a try. I got to the sauna and was greeted by a very calm and soothing employee who first directed me to a massage room. I waited and got a
great massage which made me very relaxed and ready to go into the sauna. I entered the sauna and the first thing I noticed was that it smelled very
woody, almost like being deep in a forest. It was also very hot inside but it wasn’t unpleasant. I sat down in the corner and closed my eyes, trying to
relax. I spent about thirty minutes in the sauna enjoying the heat and took a shower when I was finally ready to leave. Going to the sauna was the perfect

relaxation I needed after my stressful week!
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] 1: Why did they go to the sauna?
JET: (A). They had a free coupon for a sauna session.
(B). They were stressed out.
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7 4 2: What should they wear?
JETN: (A). Swimsuit or nude. :
(B): Jeans and a T-shirt.
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TR WE (dropout). B R JEXKH 8 2 BiLSTM #H4T
8 MHEH, A RIZHNLE RN R A 0.4, BLAIILY|
25 50 % (epoch).
2.3 1RENFLE

AR FHHER R P Y, a5 (12) 5.
R ) 2 6 5 H

B BURHH

Accuracy =

(12)

3 SEEGAr AT
3.1 S5EHMERRLER
F 3 IR T AR SO 5 H A AR Y () S B6 % Hl 4k
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Horpre 2 FRORBAR AL, < % RS R A Rt
ARG B S5 3, B T MITRE $5y B g Al 4 L

#* 3 # Random, Sliding Window, Bilinear
Model 1 Attentive Reader & MCScript I ff) Szi6 F 2k
AYE. Co-Matching" " & AU (628 R 45, HMAPY,
TriAN'"& 35 28 41 5 4 ) S s A1 45 51 MITRE 2 32
FEE 3 A MMAE BB AL A 45 1, TR A R AR [R] 45 440 1)
BRI i, A A — S5 M AN [R] BE A LR 7 11 5 0 B 20 42
B, PR FL 3 AN EE R R MITRE(NN-T), MITRE
(NN-GN) Al MITRE(LR) K45 R 5 £ . Hp
GCNAT Tri AN B2 251 N A0 iR BB IR i
JZ AR T A SRR 2 A G A 2 R s 5N AR
SRR AR, JLARER AR 5 NN .

R3O ONIFRR A AER A (A7 %)

all text cs

Hi IR
B2 o0 AT 9820 —
Random'™, ¥ 50.00 50.00 50.00
Sliding Window!” 55.00 55.70 53.10
Bilinear Model” 70.20 69.80 71.40
Attentive Reader' 72.00 70.90 75.20
GCN!M 78.97 -
Co-Matching * '’ 80.01 8121 77.03
HMAP" 80.94 — —
THAN & Y 2t 81.94 - —
TrHANCGEY JE I £ 558" 80.51 —
MITRE($E B )P 82.27 83.00 79.00
MITRE(NN-T)B! 80.23 - —
MITRE(NN-GN*"! 80.12 - —
MITRE(LR)"" 79.66 — —
AR 81.01 81.53 79.95

A SCREALAE MCSerip H i ZEANEE ANAR A B 1K 1)
B (“es AL 0 1 ) IUAG T079.95% KW, i
Co-Matching [ HER % 2.92%, HE#id T MITRE 4
SR A “cs™ 28R 1) 0 /1 0.95% FRIHERM K. Ti{X 1 3¢
5 T AT A9 A ) (“text” 28 f ) ) RS T
81.53% MIHERIZR, #HLL T Co-Matching [ #ER R HE T
0.32%, Wi AR SCBERLAE 5N AP AR B AR RE“text” 2
TR i) R B S A DS A R ) AL 5 B A L
AR T 81.01% HIHERAZE, M EL Co-Matching
RTET 1%, X FERFEEHIRE TR EE DK &
FE 2 30% <cs 2 AL inl @i 3% HIHE BT T kv, %
S 285 S5 A S H A ad 2 T 5 A1 R B 1 )

T A, T 5 B R A R B, AN, 5
%3 P PE RS (“all” ] R A B ) S A SCRETR
LR MITRE ATEARE T TriAN(H I 2R 5085 e
5, MITRE R A7 F A S0 BRI A LA 3 AN T4
U R, RT3 AT B8 % 15 f 2 all” 10 S8 10 v
SEITF A SC AR 5 AR THAN(E R YIS
) PR, AR SCBIRHERR L TriAN 1K 0.93%, iX &
DA TrAN A5 F T 40051 0k BURS 8346 BUKC AR 4 RACE
N5, T A% SCAAE FI AN I 5008, 4 TriAN HU
MCScript HE17 Y11 2R 45 5 49180.5 1%, 7 ST (g 4 5
BT AR 0.50%. - .
32 RESNBERE R

T T AT A 7 1 3 1 R R g B
% 4 JBIR T AN SRR A 25 S 4 A HR A 100
ST, s ] [ A LT, (LS P E B AT L 50 2%
WA T . VAR B P O I, FT LR T2 4
AP R R, ALY [ R R T B, X T
T B 5 41 300 1AL ) 31 N B 2 45 K e 5, 358 99 2
SRESEIRSE A K (9730, AR B A I 5 5L
2 i) S = 20 L 7 3 7Y T DA ot

K4 AFSEFEIRBCRTE DT test FATHERAR (A7 %)

#HHMEB NN all text cs
50 81.01 81.53 79.95
100 80.91 % 81-719 80.07
150 80.86 ~81.61 79.01
200 ~ 80.77 = 81.38 78.97

L]

R
33 EREHGE R

SR SCEHAT T IR 525 P LA ST A0 SR B
U L 130 RS 5 L 0 AT 4 B 1 46
B SRR B 540 R 3 R AT B (1) <-4hE %0
PN RAE R A R SRS B AT IR £ 25
R, A TEASSORET E N2 A AR B R (- R
S LA A A SRR 1 2 % D A R R, (LA
Fil Co-Matching Hi78 J5 74 1) 25 % )2, {EAR 5 T 4h 38 %1
PIEIN; (3) A AR B N &2 5 % 45 i3 R 7E A
S TR e B b 5 AR BN R 2 4 T 5 A e
Fo ST MRS IS B, < FoR IR AR,

K 5 FeAR SR AT SN AR SN B
B NS AT B 7 “os™ TR ) L A5 1.94% 1R %,
I HLF LA Ah BN BN (R (AR SRR R
R GHEHR) 16 “os” A 7] KL 1) 45 LA 7 T A
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TE AN R A B AR IR ) A5CR, IE W ON A RS R
A BT R TR A AU B S A .

XL 5 rpe AR oA e A R 2B HER, RN
TE“cs 2B ) R R IR % 0.94%, 1t BA7E 15 X ILAL
(1 2 At _F gk — 25 R FH A0 S A T ) 25 A 4 B .
CERZIDHEHD R AP AR BN, R L 2
A HEFE ML LU R 25 20350 HR 5] NS “text” JE 2 [ [r) 85
SO BE K. 6f - R B I AR AR 5 N &
RZWHEHL, RIULE “text” BB [ ) 1 |- B R LD HE
P EHE D 0.10%, 1588 51 NS AR B 45 R A
B SCITHL, AN I 20 SR T BE 2256t “text™ IS AL M) [0 25
WA SR, AR IE B T P A R AT HE R (i AN
T VL) TEAF AR AT BEAS PR “text” S AL I R
EeA )

# 5 test FIITHIR SRR HERIZR (FLAL: Yoy

Emit| all ¥ ‘text cs
AR 181.01 81.53 79.95
SNEREIRBIAN L T 80.41 81.24 78.01
BRI 80.44 81.11 79.01
SMBERGIANGE R Z SR 80.01 81.21 77.03

3.4 RBGBITRIEI ST

6 FOAAR I FNELLEBAY Co-Matching B —
# (epoch) “FIJYIZRA 8] . IR Z H Ax ek EUH 83 R A8
W B0~ R TSSO T 0 A 38 0 X A ) I A ). AR
SRR N FE LR A Co-Matching 1144 /2 #0801 T g,
] P9 =2 8 K S Y5t 7 A2 A/ 14 VR 1) 0 IR N 2
ML S R)Z, I ZRE ] USSR [a) At
I PR A R 184 0, (384 30 ) B T 7 - B 2 1 S R Y

® 6 BRMZATN R IR )

A YL ] e Sigs 1) T ()
AT 196 ', & 9800 20
Co-Matching 158 7900 13

4 b EE

e o 0 R AR I ) P T 5 5 A
R, A SCHR T — AN A0 A B R 2 B L
3 58 A TR AP 5 ) T AR AR AN 7 ARAIE 5 A4
SR B L, A BTG ] 5 0 55 S 2 1 £ o S
1 BT, 5725 75 B/ 35 Sl B e S s, BT 42
TR R TR R A P . AR S 20 4 SR TIE TSR L
(I 20, AT El A2 45 A A K 22 B, 8]

8 TR +Z5iR Special Issue

Fe N ARG FEIRN I3 A 2K [ 25 79 288 il AL F) 4 e, AL
N1 7 AR ANEC R MR AR 5
(75 3, BE A R A0 88 R 51N O 20 46 R 1 e 1
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