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An exam robot for sentence completion in high school English tests
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(1. Department of Computer Science , University of Science and Technology of China, Hefei 230026, China;
2. Iflytek Research . Hefei 230026, China)

Abstract: Addressed in this paper is the problem of sentence completion in Chinese national college or high
school entrance English examinations in which the most appropriate word or phrase from a given set shoud
be chosen to complete a sentence. Although a variety of methods have been developed to solve this problem
in the literature, these approaches mainly focused on language modeling (ILM) and latent semantic analysis
(LSA) to the best of our knowledge. An exam robot prototype was built by extending the language
modeling and latent semantic analysis methods to verb tense analysis and long distance phrase extraction.
Specifically speaking, the syntactic, lexical and semantic features are extracted separately using by means
of LM and LSA as well as verb tense analysis and phrase extraction two methods developed by the
authors. These features are then fed into a learning to rank model to build the exam robot. The proposed
approach outperforms LM and LSA models by 4. 0 percentage points, achieving 78% accuracy on the
question sets for senior entrance exams and 76 % accuracy on the question sets for college entrance exams.
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Fig. 1 Automatic answering system
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Fig.2 Corpus processing procedure
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You were  to take your shoes off when
you entered the lab, but you didn’t.

A.invited B. supposed

C. selected D. Approved
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Fig.3 The test type annotation statistics
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A,

225 o3 M R0 Bl i) I 2 04 P R J2 S A
3T < 55— 75 T 2l 1) i A5 B LR SCAY IR R A
AL P81 5 27 07 T 2 A 5 115 J5 SCA I 28 LA S
PRI S5 — R IVIFIE R AL FRA PR 2 e sl i) 69 10
FHIERZE IR

C IO TAPIR . /)5 b B i TR] AR 35 18 3 TR R
IREIAE A A B TR] 0 IR 285 B 40 5 HAT R S P A A
F > dnist R 3 2 tomorrow™ , U 2y i8] i 25 — B
Heokmk.

CID R iR A7 — 38 fl 1) GE 8 B v 3l ial /Y
25 " of ten” J5 4 2l i) — JRLBLAE Y.

CID ARl A 18 05 e i 2 W s 1 19 & A
I (E] | b A H A9 X 2 B E A — 2 S
ZME . U in the next three years”.

CIVO ] A, Pl 322 ) 22 42 ) /1> M) 22 ] Y
S BA W A A HOE R A" and "5 or " HE 4L 19 P
A AT S AR —EL

VORI ). ARG AR A (9 DI BEAR =5 . A
AR S HA A RO AR A when” 5] 9
AR AR T A — i Z5 ik U AR T —
fieid 2 i el i A TN

VDRI 3] If 25, i 3] 5 B Ik 2550 24
Hij )5 A IS AT 52 0.

AR R AT FRAT R 23 =28 R A B S iR i 2
FHICHYARFAE < 55— 20 R IR IET 2 0 b R R A 28] ) 1
PREEFIVAIER BT 25 588 5 5 20 45 B Rl PR A 1 1) 25
R AR — 80 ] RT3 Sl i) A ek 2 (o 2530001
AHERR T REAEIA B 9500) » AE I 2 R i B3 5 26



% 3 #

— A A B P R R RS R G 235

= ISl IR A S SR MR 81 LA K B AR T R
WERHE. T IFATH — 07X 55 =P 31T TR0
15 .

2558 NN PN SC) - R AN HSN 1A < got i
AFHIE. B ETRATR A got X I A9 B A hR 28 Sk —
it 2 SRS T AT 43 B 235 SR 0 ity b b BB dn
% 2 s B TE R R E.

Did you visit your parents yesterday?

Yes, whenl got there, they were working in
the fields.
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Tab. 2 Tense characteristics
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Tab. 3 Test effects of a language model

Bk o e

- Wise kg Wik JFRAE
NGRAM 0.71  0.70  0.70  0.69
RNN 0.70  0.70  0.63 0.6l

RNN-+NGRAM 0.73 0.74 0.72 0.70
RNN_POS+NGRAM 0. 74 0.75 0.72 0.70
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Tab. 4 Corpus matching degree

wEME R IT R 0 R R T e ()
B 1.7 7.7
R 4.9 4.9
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s 64. 8 55.0
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Tab. 5 Effect of answer model based on sentence collocation
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Tab. 6 The effect of tense prediction algorithm
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Tab.7 The effects of fusion model
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0
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0

0

0. 49 0.61 0. 54

0

.76 0. 82 0.79
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RHE 2 %} (B B EIpOR(] B
HELAM  0.721 0.0 0. 739 0.0
+RaES 0.723  +0.002  0.737  —0.002
+[EEEE 0.752 40.029  0.770  +0.033

+IFAHE 0.762  +0.010  0.781  +0.011
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5] 5.1 Martin Luther King Jr. was  the
Noble Peace Prize of 1964 for advocating nonviolence
policy in the movement for civil rights,

A. awarded B. offered

C. rewarded D. received

XTI, BT E RO T R A R
“received”, X 4& [l SN “received the noble peace
prize” ZEYI 5 UL Hh H 3000 530 5 58 1y 1 2 T [
FEMC TR BB B PR IR A 38 AL OB FRA TRl T
“PRP BE awarded <C * > prize” X FERYFE L.

5] 5.2 Did you visit your parents yesterday?

Yes, when | there, they were working
in the fields.
A.got B. get C. getting D. have got

X T B TR SRR R A R
“got”, B2y “get there” ZEFHENT ) th BUIT% 15
T got there”, MHMABAFHE G , 2RISR HELE )
BB 58 ot Ky 22 RIUASE AU BB 6% 5 2ok 71y — /) 179 I
A IFERRTE yesterday DA KCIR T AT Y I 25 REAIE
BT HE TE B I 2SN 2 R — e 23

f5]5.3 What’s one fourth and a half, do you
know?

Yes, It is
B. three fourths

C. one three  D. three sixths.

b R A ) R Y A HE R A SCH R U R
DL RAS SCrb i S 1 ik Y e A

6 Zit

AR SCEF 90 e R BB AU B Bl 2 AT 55
W T — R NE MR R G % R Gl il S
A B SO I E i EC A EL R Bl iR N 25 23
MrAF AL 7520 rf B0 08 A 3 L A9 E A R A 3
0. 78, 7 i il 4R LAY IEAR AR IAH] 0. 76.

2 BAT RT3 IG - A BN A28 R iR
2 B PR DR 2001 o5 R Y 18 6 3024
JE SRR A AT LU X ik 1 25 (0] 1L g I 5
] BB 285 T [ RN SO 2 AT 55 A B AR
1M HAETE SR A 3 215 B REAE SO0 45 S
WA F A EL. A R 2 A A IS TR A T i
PO THI  F) RS I 52 ) LA T SO B B

A. two sixths

TR S R 2 A T SR i s .
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