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[ Abstract] In reading comprehension task, causality options are those with causal cues, which need to be answered according
to the representation of causality in the original text.This paper constructs a causality network based on college entrance
examination reading comprehension, and proposes a judgment method for the causality options based on the representation
of causality.Firstly,,a method based on pattern matching is used to extract the causal sentence pairs from the original text,
then the causal word pairs are extracted from the causal sentence pairs of the original text, and the strength of the causality
between the causal word pairs is calculated through 'point mutual information, so as to construct a causality network to
represent the causality of the original text.On this'basis, the causal representation is incorporated into the BERT model to
predict whether the causal choice is consistent with the original text.According to the college entrance examination reading
comprehension syllabus combined with the corpus, the error types are divided into four types: reversed cause and effect,
imposed cause and effect, substitution of cause or result, and other types.According to the characteristics of each error type
and the predicted results, the error type of the option is determined, and an error explanation is provided to enhance the
interpretability of the method.In total,4 071 scientific and technological reading comprehension questions and simulation
questions from the last 15 years are tested.The results show that the F1 value reaches 62.09%, verifying the effectiveness of
the proposed method.
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Fig.1 BERT model incorporating representation of causality
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Cen(S,,S,)=max(Ce,, (S,,S,)).S, € D

Cen(S,.S,)=max(Cey S,.S,)). S, € D
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X X S5 B B ¥R 8% O CPU : Intel® Xeon™ CPU
E5-2620 v4@2.10 GHz, GPU: TITAN Xp (12 GB) ,
python WA 3.6, A 3C 5255 iy FH A9 o kL o B 2
58] 152 PR %, A0 4% 507 38 = 5 RS 8 161 I8 AR UL, H
R SRIE A 4 0714 SE8e R ff H jieba 431 T H
K HEAT 43 18] AR PEAR E o A SCH I 5 B ) 2 ]
(1) 2 45 B2 BRE y, 19 UM X [A] 152 8 o (0,05, BI{H y,
R B X 18] 158 B R (0.5, 1], 3 Ik i B8 MR ys Y
U X R0, 1], 25K AR 0.00 5B Rk 171K
B, I DA b e B Y A5 RAE Dy B 20 SR 5 R .
23k Z AR K, 24 y,=0.33, y,70.89, y=0.72 It} , L&
ROR AT
32 EXBRBRIWERSN

R 55 UE AR ST ) A R iR E DL R S AN R
R R A7 %) Hesz 56

1) 2% Cikl6] , RCWHE T — MLk,
FEAS B PRI R 4k T R SR A Coe = (S5, ST ) DA &

(13
(14

BRI ) (S, Syy) Z 5, AR 4l PRI OC &R I 45 15
WS, S, Z E A PR BB Cry (Sh1s S )e B IE,
AR 3 ) 22 8] R OG R S RE B Caniy (Siis Sia)
Fm R (15) )5, 8 33 FIWF Crpnaiy (Siis S ) J 75
KT B Ay fe 0 W7 2 301 2 75 1E A, Hoop, BE p (19 B
X R 0,1], K 5 0.01, BR AR, I
VE b 1 45 AR M B AR S 25 R . 4t Z R
55,34 y=0.75 I, L H 45 R wedf .

CCausalily (Sme Shz ):

Ssim (8% S )+ Ssim (S3, Si2)+ Ceou Sii>Sia) (15)

2) BERT: A 3 {ifi Jif BERT-base 1 Jy £ 28 )7 v |
W 905 e 1 ) 4R R A, T A — Ak R A
E

3)BERT+cause: {{ 7 BERT H it A [H R ¢ & %
TEHEAT 55

4) BERT+kjs: {2 7£ BERT 1 fit A W] fiff BeAbE ke ik
T,

5) BERT+cause+kjs : '} K L 5¢ R KAFS v] il B
RS #ml A BERT #4752 56 .

SIRLE R NR 3PN, AT LA ARSI 3R R
A SCik [ 6177 8 A1 BERT J7 1 1 R 443 T 42 7F .
AP SCHER L6 05 v HEf R e $ i 6.25 1 | 43 45, F
(B 24 = 8.91 A4 i s AH T8 BERT J5 i | 6 % fe
2132 A FUARZIR&E 1.3 E 05 )
& BERT+cause [ 245 25 S 0] F ), ¥ BERT i A [
W R FAFBAGRN s B4 BERT+kjs A S2I6 45 Wl 75
R R A R AT 2 R AR A R S A
FYRE R AT R A A A . B 3 RR T — A
AR 3C T W 1 A 1 48]
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Table 3 Performance indexes of different methods

I ik B 3210 e AEEN P LI
Y145 14> epoch Y12 101> epoch
SCHR 6177 1 53.05 51.86 54.58 53.18 — —
BERT Jy % 57.98 58.84 62.88 60.79 372 3720
BERT+cause J7 i 58.20 59.02 63.33 61.10 558 3906
BERT-kjs )7 % 59.08 59.92 63.77 61.78 864 4212
BERT-+cause+kjs J7 i 59.30 59.61 64.78 62.09 979 4327
ST, BT WERAR, G A SCTTE B MR R AT A S — D iR TS ), £
51 N, RS T b TR
TRT 1) A% SC A 6y g DR SR 56 28 I 285 i, ol 1 DTSR S
1}/ ﬁ¢ 7 6 S ) A5 2D T 1 T 3 il SR L D X
— S X PR SRR R T B A e i )
ZEHRITTM 1%!53‘122%%5&%%1& LZ)#%E%ﬁID? i E@%%%%*Eﬁj{%qﬂ %g
Gty | MR, wERE | | aRmES AT, b AR B HEAT VA 9 G2 O B 2 S AR B A, AT R R
HAR mﬁrkmﬂm T TGN ) 1 Hp 358 0TSk T A 3 I, {H 5 T rp i 5 2R )
“PHIE A B LN A E B R R 4 A SCE T
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Fig.3 Examples of correct option
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Fagt HTWH

TR, EICHE, 2 - e DR OC AR AR A0 B R B A IR O R R TTFIWE 95

EIRIETRG] 1

Ak AT AR JE YN J T, 5 78 U7k ) i 5 SR U E
B, f SRR B A (H 2 N 16 22 40 R0 TF
Uy, VU HE 6 3 PN 501 JF SR 11 4R B 5 3

TG - P Iy A ) A R R SR 4,
BE P B 2 B AR SN B R R A

B TR EW LB R Z, T HEHIT
i Pk BE , X f— OGP TR AR I HE AT g, R 3
423t T 14 epoch 1 10 4 epoch 43 5l 75 5 914 #E A% it
B o b b B AT SR ) X6 A g g il DL R ) TR
IR FR 45 3 4 1 AT A S B s AL BB B L BT E
fITHEBEAS epoch H I [ %€ 14, DA e 7 38 A1 25 ik 72
A — AR TR TR B epoch TR EAT I, 43
FERT 126 5,672 s fi1 498 s, 5 BERT #H Lt , 14 Jin T [
I R FAE ) BERT+cause J5 78 I 2k 14> epoch Al
10 4~ epoch #4 £ 4 #E 186 s, 14 il T 0T figt B PE Y
BERT-+kjs /7 i 7E Y11 2k 1 4~ epoch A1 10 4~ epoch ) £
THFE 492 s I [A] B 38 01 BRSR SR AE A0 AT figf R PR
A B 1 77 B BERT+cause+kjs J5 % £ 1H #E 607 s, Ui
A A S 3k B 3 AR B4 R[] E B A I 25 B b O & Bl
Z epoch Ry Jin i AE £k .
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X T AL A Do) 152 B A, PIAR RE M 0 B R
UF (PR BT, AT B T O A G b B ) R, AR SO X
R 114 35 T 4 Ak — > 8 152 T LA AR, DAL TG foFF 3 T A
Wy B AT i R .
3.3.1 IR REMESL B4l

R T B UEAS SC O T i R A AR AR SO
T — 43 S 06 B R X T i R R AT 56, B
R bR EE %20 45, SRR B B TR 48 A R UE
M, LR A R R 4R, ATLVE W AR SOk A
A AT R E R X T 40 S R B 5 RS R Y R
T SR AN R, 3K AT R Rk 4 5T PR R 4 SR 2R 1
PEIUR Z 55 #EN SR rh AT B, e — R
KB AR Z 3k PUAS BN, F2 B2 [y g A 1l =] - £
Sk AR B A 2L ik B O ROmE 1
15 3] — 2Lz gt 7T AE S v Gk AR SR e Xt 1
4 D R 55 85 L DT 0k 25 5 0 Sit) S A2 7R ) R

x4 TRBHEZRER

Table 4 Explanable experiment results %
iR iR
ol 51.25
1E ) 35 331 51.25
[ 2R i 451 45.00
[EyIIEE 55.00
fhi 45 J5E 1A w8 25 SR 40.00

3.3.2  AIfRREE L8R s )

IS5 25 B AT DL M A S 1 R 3 T 1 AT i
TR 0 B A 2 AT 2500, B P A 1R SIS U Y AT i R 5
B R B R B s

1) A 2Rt 43 7

283 2.5 71 By A BR 1~ B 3, AT Y 2 0
8 It PR S AR A 25 RO DT IC T T A 45 2R
SCEE R DR AR DS TE , T BT 4 F g, RO, AT A
e Ty R e, LR R SR Sy DR R S AR

P BARE 5 B AR FHE
W | EROGEERRES | T | 5ol s m 2 m

I QI A i SR

ﬁd ﬁ«/
PP B A R BRI EER
iy | R R R oA R B
SRS CHARR R, Jis AL

Hi R
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Fig.4 Example of reverse cause and effect option

2) i 4 Jit D w4 R 1

Zo3d 2.5 B AL IR 1~20 3R 4, nl ] Bl 1 e
F14 JL DA 5 SR i D AR DR T 4 SRS VRS,
5 Bz, DRI, ] 4 BB s 30 20T A 8 a3 o T, EL S 5%

HIRF RIS FRATER LA
W | e e | T | RXER T RAHS
SHREMEA BRI T IR

v {Ix

, IR BB FEPG I 131048, TR
TRIEAD | gyl th 45 & BEREA, XS,
SR EAR RSB

5 farieR B4 R EHE TUR F

Fig.5 Example of swapping cause or effect option

3 5 Jomn PR AR

FE 2, 225 2.5 AR IR 1~ 5K 4, al )
T IPU7E SC R HpO 7 A 128 ) (B) O JE IR SR SG &%, AL, AT
AW HR BT B DRI, FLAE DR IR A s AR R
PR A E

IR IE TR B 2

P Y 2 AT AR I Dy LA B IR TR F
B AT 0 0 A BT

T - 4 A AF el TR IR T LR BT LB R A
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SR FH DR 2R 5G 28 A AT J S, -4 Ll A 1) BERT 45t
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