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ABSTRACT

With the rise of deep learning, natural language processing is developing rapidly in
the Chinese field, where text representation is an indispensable basic encoding layer.
Idioms are frequently used in written and spoken language. They play a very important
role in Chinese ideology and their status is irreplaceable. Therefore, efficient idiom
representation is crucial to the further development of Chinese natural language
processing.

Idioms are a unique language phenomenon in Chinese. Its fixed four-character
structure, simple form and rich content bring two major characteristics: non-
compositionality and meaning integrity, that is, its meaning cannot be simply added by
the meaning of the characters, but as a whole. These two characteristics make the current
mainstream word-level and character-level representation methods not suitable for direct
application to Chinese idioms.

In order to effectively represent idioms, we propose a multi-granularity
representation model for Chinese idioms based on the definition-augmented embedding,
and a cloze-style Chinese reading comprehension task to verify the representation effect.
Finally, it is applied to the college entrance examination Chinese idiom test questions,
and achieves good results.

The contributions of this paper are as follows:

1) We propose two representation models. 1) Contextual representation model based
on the mixed embedding of characters and words. In order to achieve the perfect
integration of characters and words, we design two word vector alignment methods to
solve the alignment problem and three fusion methods to model the interaction between
characters and words. 2) Idiom representation model based on the definition-augmented
embedding. In order to complete the effective screening of the different components in
the definition, a unique attention mechanism is designed to solve the two problems that
the word vector cannot effectively represent the idiom and the character information will
cause the confusion of the word information. Experiments on real Chinese machine
reading comprehension tasks show that the model in this paper can improve the
performance of the current mainstream BiLSTM, AR and SAR reading comprehension
models by up to 9.5%, which proves the effectiveness and versatility of our method.

2) Through the quantitative analysis of specific cases, we find that the Euclidean

distance between the representations of similar idioms obtained by the above model is
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larger and the cosine similarity is smaller, which proves that the idiom representation
model proposed in this paper has stronger ability to distinguish similar idioms than the
baseline model, which means our model is s a general characterization model with a wide
range of application value.

3) We collect data and establishes a data set of test questions related to idioms in the
college entrance examination Chinese test paper, and applies the above model to solve
the questions. The experimental results show that the model proposed in this paper can
solve the college entrance examination idiom questions very well. The accuracy rate in
the test set is 75.9%, which is much higher than the average level of 66.7% of the human.

10 figures, 19 tables, and 53 reference articles are contained in the dissertation.
KEYWORDS: Natural language processing; Idiom representation; Chinese machine

reading comprehension
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T H AR 2R 2K 4E . PRI ERR, 2013 4 A A K Mikolov 55 A4 Hi K
Word2Vecl™, HJE T LA P& — AN 1 & CnT BLd g H B R SOGR1, 5K,
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TERHE RGHER DS T H ST A O R .
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HRRFAE, T LSTM KT KEEE(E B, Lai 8 NZREE WA At s, e
RCNN H T30 Az,
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2 PARE=E

AR TETAFMRIIFAR T 5, WIFH I ERIE S, F3OSORRAEA
PLES B B AR AR OS50, RN A SCSe s i BT T 65

2.1 BARIESAIE

H SR 1E 5 AL #E /& (Natural Language Processing, NLP)—[J@liE 5 2. 11 &EHLE
FoOBCE WEY. BT R g R, — AT RE (Artificial
Intelligence, AD) J—F4sK. HARET R NANREEMNLS W, ARESLHEZAN
TR ReR R A WNMER MR —, B ReS 1k NSE 58 ReAL A% 2E AT V4 18 52 i 1) B
FARTEL

H AR TE 5 AL B R 45RO EAS I I FH 1) B ARG 5 5 HLE AT 28 Bs TR 12
R B AR A ARE S A, S50 B L RE S T S B . 1A
FMEHBRES TR Z NI EMLHPES, Ve 51E S 2R A8 5 VIR
R, BEXARERZEZNXG: BRES OIS BB BRIES, MAE T B §E
ARSI F ARE F A T REALR S, Feal Kb A R, BRIE 2 T EAL
BHEER—#5, BIETHENE NG SRR K TE, it EN SR TAHE S S
BT BT, JFRErT g N STt EN 2 e R RE S S .

H2AE S A A B 2AE S ##( Natural Language Understanding, NLU)A1 H 44
5 5 A2 Al Natural Language Generation, NLG) M 77

(1) HRESEMH PR EYEMARES, EABEMm. AACRE, 5t
SRR SURSE, IR A HAMNEE, HT FIFEMES. SR ERE S B
BT BB S S, tLnsrial, bR Ak RIAEF 2], BF.
L A THATECAE R R, RIS R AN ZURAE(Embedding); (5 B 3RH WifE B
. OORILEC . A4 SRR, SRR, SIS

(2) BARESERE R EN RGN —FRRIEMEER DR, RIe%
RYE— Lo oct 5 B A HAENAR NI RIS, & — MR, kA shdEk—
BRI R HAANE S SUAR . R AR T A BUE S 0 FE: MLAsEE. AL iE.
FHARIR . OS24

HARTE 5 A B K FE T REU N AN BL: it B IR TE 5 AR BRI 22 X 2% H SR
=R S

(D Gt HARE S A BT 40 #HHLE % 2] (Machine learning) . 3 22 2%
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CI]]

se M A AR, BT N T8 CHRRHEE SR 2 2] R 5, IER HEuR &
SIHENLES 22 2] RGNS ST R X 22 213 B S350, X N B 347 i
5, 73 2050 H o M Gl 5 > BT 4 SCRF R &AL (Support Vector Machine, SVMD
@%'Hﬁ [1]J9 (Linear Regression, LR) &5, S ftif 21 iy 4 2% [A] I SCANRHAEREAT A0 BE, K
By N AESCAR 2 15K MLAREIIE . R 5155,

(2) MM HRIEF A BT WAL (Neural Network). #4825 /&
— Mz EEA, ORERT A (BERRMETT) 2 (A B R BT AR —
Fir 2 S R B FRONTEIN R 2 (Activation Function) . 5P/ i 8] 13 B 4D
REE— AT IZIE R T AR, FRZNBUE, XA 5T N T N 25 ()0
12,0 28 FR i B DU DX 4 () 242 07 30, R A ARl R B AS R T AN [R] o 170 9 285
B30 5 R AR AP L B R E T, AT e — B R SR (1 Rk
LT A 258 ) 28 B FE R A 22 M 2% (Feedforward Neural Network, FNN) . &2
%% (Convolutional Neural Networks, CNN). K H#icf2M 4% (Long Short-Term
Memory, LSTM). i Transformer #8142 H bR &35 HIATE 5 BN T H K
BB, Transformer it 1 H S8 5 AL FEAE 55560 T LSTM IO, A8 FH T B VR 1 Cself-
attention) ()77 x0T N SCHAT AR, SCIL T OHATIE L, 1R A T ISR ANHE R R
I & MR T L ZE R R TR B Y A RS 1y 1 E SRTE 5 AbFE 5 SRR S5 1 1t e

2.2 HMCARFRAE

2.2.1 Jh#ARIRFRAE

ok G b B One-Hot Zfy, XM —MAXWIE. £ EWRES V=
(Wi, W, .., Wiy by TEIZRR/N AV, A B 1] wy WL S — N4k |V ] &
HA s i geh 1, HAYERE N 0.

AT _EJE, G RS A B S N LR R R 5], XX T
A EAEE G HRME B AR AR T HAXFh 7550 200 1 i) LA AEAE
B, TCIE A 2 (R SR tE . BhAh, SRIGR R A FEAN A RN V| E =, 1%
SAE M T 0 pRCER, TR B A B AN B, PR T VA R = R
P,

2.2.2 Word2Vec

A3 AR 2R R AE ) H BTE T B N B — NELEEAE (dense) SZ{H M &, FRONIK



AL

BRI AR 2 R

b=
=

0

A [ & (Word Embedding). X B H LI 2 — MESHZAN 4R R, [
I —ANGERE W S 2 MRS IR IR . 0 A0 S R AR e 35 A AL Word2Vee, RfI
Word-to-vector, Word2Vec 72— 1— Z & ML one-hot J& 2 HI# 5 1] (] &
Mgt o — ME4ER B LM EN TR, BN EENELY: CBOW BA
(Continuous Bag-of-Words Model)5 Skip-Gram #& %! ,
(1) CBOW

CBOW i 24 JE AN AT 1Y ¢ AMELLEF G 1) ¢ NESL R R THE R ANA

HILEE, THREAAON:
P(wi|wjqj-iiccjzi)) = Softmax(M(Z|j-ijsc,j=i Wj)) (2-1)

HAP(wi|Wj(joijsc,jeiy )N E TG ¢ AMESLIA, F0id hw, EEE, ¢ h EF
LE A KN MARUESERE, e HRVIX™, \VINIEZR KN, m NiaE [ & 4L,
R AT R . RAEE A 2-1 Pis:

A > T
© OT Q0 © OTO Q) (O OTO Q © OTO Q)
I B %R [ - > | W w W W
I I | [

K] 2-1 CBOW A 451

Figure 2-1 Architecture of Continuous Bag-of-Words Model

(2) Skip-Gram
Skip-Gram Y JZ# A CBOW IE#FHH S, 2t 0ia], 28570 Al BE Al E
ML IR, HEAX
P(wj|w;) = Softmax(Mw)(|j —i| < ¢,j # i) 2-2)
Hor P (wy|wy) 94 At w, BT AN o 9L R Seeh i Blw, (% . M
FRLESERE, & XA b, ARSI 2-1 Fis:



BRI AR 2 FARER

S %\\:1\ i;//%:
Q000
t
AR - > | W
|

] 2-2 Skip-Gram #5751 45 1)
Figure 2-2 Architecture of Skip-Gram Model

223 ETRIAIFRIE

fegin] ) B AL [ 5E 1, ASBERLIRN — 1 2 RITE Ol BARORUL, AH LA [F)
FFER AR, R SCRIZRAL 5 V20R R A E (1 B SC— e st — MR N 2%, 2R
JEAFENZR IR R o A — DT FI N AN (W, wy, o, wy), FTHT FE S 800
AN A R

P(wy, Wy, ..., wy) = Xiteq P(Wi|Wi, Wy, ..., Wi_1) (2-3)

A, A A E B AT R — AN I R, A P R R 2 e
[P A 35 5 A

P(wy, Wy, ..., Wy) = Xz P(Wi|Wi1, Wiz, oo W) (2-4)

X B A A AT DA A T BILSTM, @I /i M)A A (17 5 A5 256 24§ 3] ]
AT (fine-tuning), XFPEE JJFR 2 N4k IEH (domain transfer), B[I{#15 1A
) B2 A PR BRSO SO AR, B AR R T 22 SR B RAE 17 . 2 J5 1Y
VP2 NGB AT T IFAT I 2R3 B 1 Transformer #2845 BILSTM,  H A&
A PR AR T X R E A

2.3 HERREIRR

HL#% i ¥ (Machine Reading Comprehension, MRC) & —FhAF| H &L+
SENUER A S T TR SO I AH SR IR R AR, H B AR 2 RN TR ReROR, i 5L

10
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=

HAMNFEE—FEBE S E I RE

LI e S PR AR AR 2 B TR R BOR, BIARYE v REAE S & h AT R, 03
FHRBNEFEABE SR B2, FEARFERBOCHFITE, MAERSHI T, $
AR EE 5] AN S Fr B SO DL RE R B 2 52 5 AN OG . BEE TR B 27 ST 1Y
R, WA R CEERAREN T P2 2 IR o AH DGR R 25 25 ABE 204 (1% 280 56 01 ol 2 4T
R TARKIEE T o WLAS bl S B A AL R HE R 2R AN T3 /5y, B — S8R 4R O &
e TN ER T AKF

BT IR L2 2] BN el B PR AR Y (O HEZR 250 — IR B & = = b 2, R H )=,
= -

(1) Zf%)z .

WA Bl 152 PR AR AL AR R AN SCE AT ) . TR, T8 S8 XX PR B 7 AT 207 AL
Pt AZRn] AT AR (5 B 0. fEgmid i b, B R ER B R
PR SCEE R E Lo PRI, BRG] R E R R T I G 2 U ST AR R AR BRSO
it b FRATIEARRL A BEAT G L O RLER PR 9 g i =

(2) ZHZ

Gwh N E ARE S WU N ECE S, PR ESLIRRE, BT SCE M A]  [A]
TECERH OO, A5 A 55 3 48 ST S5 A0 v [A) B 38 o A, 5 e 0 e S 3R D 3]
AL, TR LG A i 7, BARPIANIAE AN e A — ke, HR HLTE R
il DRI, SCEh “RiAn 7 ] DL A AT R T R RO AR ] 2 i @I P B ARG
TERTR . XA LIS B 2R TE 5 A B A v B AL HE I AR ok o BN RE B2
PRARA LR SCROR ) R TR A S e — it AT &, B D IR AR AL T %
H AR . AT X MRS B

(3) Hth )=

A AT, AR STk S F M i ) R SCIC 2R A AT DA I ] ) 2 56
58 BTN D) e (RS R O 2 o H T AL & e S BEARAT 55 102 52 2 A0 2R, Bt
i 2 ) AT AR AR S5 1 2 S 2R M ST . b A, i o 2= 75 S50 e A4k
iNNEIRRR R GIIE AN

N T FRARARSSMERE , H RITAR 2 B 7 HOATL & 156 50 BE AR HORE B IR FEBRAE AL, K
FHON A 366 ) H A5 7 B PR AR B, Tl 28— SR X ] B 10 o i o % DAL DL 28 e 5 3L
AEZ AT BAA A Fh A . SE T3 A (Cloze-style Test) 2 ik £ (Multiple Choice)
Jr B E (Span Extraction) H H[F1%ZF (Free Answering) o

(1) S

FEICIAAS A AL T AL B B — R SN R, AL A A, ) R

A 2 i A 1] B SEAA R B — AN 7, AL A B2 1) AR e R A 4 1) R )

11
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HH A Fl o 4D T B S TR TR D A H SR, — R SR I N A e 4 P 1] 2 A S E
I ) B AR 45 i IR TR Y IERA 2 58 . Ak, 455€ B R SCC, —AMA
a € CHEREIR, SETUIE AT 55 2 SR A Y IR A (1) 1] B SAR AT 3E S, e KA %A
#EEP(a|C - {a})-

(2) ZULH

%2 BUE P 52 TR AT 55 1) 22 57 2 A AE T X HLER At 11 1) R 2 84S 7)) PR
T, RIEE R T, I HARES R R RV AERLN . A BTN
C, M Q, 1HRERINKA={ay,ay, ..., 0}, ZILFAELSERBAI A FikfF
B Ra;, RAFAMEZP (a;]C, Q,A) -

(3) Jr Brah

VIR 2 DUE B — e 2 BA VL R Re 71, (A2 HME
FH—ERRIRME. B, SO BB AT REAS 2 DRI ) L, 75 e B )
BEAT 1% s IR, FEAR Z G T 2 I A P Bk 2 22 10 o i LR B U 45 RIS T A
G ERC = {ty, by, o, tn}y T Q. Fy Bl UE S5 R B A C rhali BGEZE )
TFHFAla={titigr, o tis)(A<i<i+k <n)IENEMEZE, RAMZMHR
P(alC,Q)-

(4) HHRZE

FREFMEZSHERRRT—B LT AT EZE, JlaFEEZ LT
SCHBHMTHEEIE R B R, RIGHEEZE. HHEIZESZ N MES i E 400, H
WG SIS N AR, e L C ME Q, fEH HRIZALS H IEMEZE ]
REASE C HI—AFF4, BlaeCilia ¢ C, HHEIZLSTFHETNEHRESR a,
K FAEZEP (alC, Q)

24 FETE

2.4.1 Colab EZ4FE &

Google Colab 4>4 2/ Colaboratory, s&— 9% 17ELE Jupyter Notebook 3435,
Colab 1217 JREESERR ERLZGH P 2l — G m B ENL. HP RAFEFFFMIL, A
T B AT AT BT LME A, IF H R 2 mimiadT. {58 Colab, 713 7] LA%w
HAPAT Python ALY PRAFAIILZELIR, BUAAIAISE K CPU. GPU M TPU it
SRR, TR X S AT I ] s e 9 A o A 95 T AR Rk Python $25E,
W A] LIA$ F Keras. TensorFlow. PyTorch. OpenCV 54T MR E 5 SIHELE I R iR
FEEE SN

12
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2.4.2 PyTorch HEZ2

Torch 7&K Lua i & NEHFINLES ¥ SIHESE, (H 2 RN Lua it 5 BN/,
FE Torch 222 AT, RILANZ AR . PyTorch /& Facebook T~ 2017 SFEAJTENL
SR SIRBLEH L T A Torch HOZERE E, &%) Python 185 A AT K — /N4 HIARE
FOIRELE, ZAMESRE T A A EINLE], ARSI KRG, — SRR TRz
KFEMBIE, HETCE AL MO 5B K TR . PyTorch 5 & 3 14 Al
Sy AYE, (A Python i& & Mkg, WH7E# R 7 E 548 Numpy FHHEARTR 5% ) k& B
Al EF, AT DR AR AR R IR B 5 ST

PyTorch $2fit T — MZ.OEIELE 5K E (Tensor), X&—15 NumPy #4Hf
RZ L A0 2 4400, (HEA GPU M Al | 3R S Zhae, wfLAUndEE2sie
o sKEE S 7B T (metadata), JoERE FHRFEIR 5K 8RN N EBEURE
PR B, 33 a8 FLEE A B (CPU NAFEL GPU A7),

1% Python H T-4ufe —#F, PyTorch BERIRFEEZ:SIMHENTTHESR, HEEL
WA= R EKE TAER T A

2.4.3 Jicba TEE

jieba R “HHE” BIPEE . jieba FER—FILFEHI Python 25 =75 373 1A]
P, jieba SCRF=Morialsiat: REOARIE0. BN R 513 AR i ]
RER)BRE IV 7, AFAETCREIE, &E& MO o AR ORE A iy wl
e 1] R TE AR U 0 ok, T BEARR, (EORANREMR B, HAFEIUREE . R
G AAEAG B AR BRI R AT ) 2, S TR 91 ]

jieba FE&T Trie W45 K S R ia] 4T3, AR RCR) 5 rh DU BT AT e R R 1
BLAT R G IR JC A& (Directed acyclic graph), K T shA Uk &4 B RMER %
2, R EE TR e K V) e G TR TR EA], SR T R D R BE T Y
fa /R B} KA A (Hidden Markov Model), ¥ T 4E4rtt (Viterbi) Fiyk. [FFFF
RAETLAMEE H C HE R, DUEE jieba 18 BLIEAH KA, BEAR jieba A ¥
WIRAEE ST, AHE B AT SN IR AT DLORIE B v B IR AR

bR 7 a2 Ab, jieba A RBEEIRI. EMEARE . A B RFED .

2.5 ABINGE
AEEENYT TAENBHEIE AR 5. BRAE T HRIE S B A

13
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7 IREIT ARSI SRR, B SOCRRAE IR R & . M RIE R AR
Behl, 2.3 FIAH T BRI VU RS RIRARAT S . 2.4 AT ARSI ATE A
RIFEZETT AT 5 AR JEE 52 S AR SR LR AT Ok HARE 5 A0 B T R AL

14



BRI AR 3 EBREEGIUT D EESEX

3 BRIERRIBEERIT I RESEX

AR B W A AR SL TSP () 5 5 S R SR R B P W v DA SR B BRIE o By S Xt
HE LT geit ol , AAEOEEEEENEERIZIT M. BOEIR M. ARURIE
ST, R AN RIS A M LR o SRS A A B LA B TS R AR A 25 1R
WRIEHS)Z SR A 2 0 = R A MR R T S ER AR ey, 0 Sk LA A
JRAE R L R B AT SER IR IE  SRUR A5 RR ], SELR MR DS A 1R KR TH

2.
3.1 BIBHIESR TR

ASCFHAEH 2 2019 FIEHE R IR HEEE ChID (Chinese Idiom Dataset)
B3I il AR 2 T 50 IR T AU B B AR 55, SRUE T =4t JBiEl s /il
MBS, Gt — N SCARHE B2 BR A HE SO N 28 | b L ] AN B IE R 52
HAR(S B0 3-1 P

* 3-1 PGB R A A

Table 3-1 Introduction of Chinese Idiom Dataset

kS X
content MANE, AT E, A aE R o F R IRT S#diom# B e, fF:

N 1) U

candidates ik Z %, MR, FIRKENFENE, FIRFRENTTREK
FEou 7 5, B 7 AEiE, R aEIEE SR, 3 AL 3 4k
PLIBE,  H =Fh & BEA L A o

groundTruth IR, BANIIR, SIRKEVHENE, SIRP R ITERZE

A A -
realCount R, A OY R R, RIS A o B

BRI UNR 3-2 Pl o Herfr, SCAS A 2 R B2 (10 7 B TR IR T 5 #idiom# ”
B, RN N AR, REIUH R SR8 N IERE S, R AT
"GEER" KB PR AR, RO Tl AR DR RE A LIS
ey 3:3, TARYEAT S MERE, FEAN[R] A0 1 AR A AR ALLIURT B B 50 F S B A AH [
FHAAIIU G 22 7 A2 AR ER AR S5 ME LR, R 8/ N R AR A g 2l 4R

15
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K 3-2 OB AR AR R
Table 3-2 The Example of Chinese Idiom Dataset

44 Kt
content "2011 4E, ZERMIPAME (FFF). CRIEMHL) A4k Lk, B
CRAEY A (CHLRITY tof#idiom#, KHEE 2010 fEMIMEIELERL, 108
M—4F, FRGBIHERE, Tihtmassks.
candidates ["EEFETI, "E AT, "G B, AEA K bR, )
TRBE", F 2R 5 "]
groundTruth ("B 851"

realCount 1

3.2 BIREGIT iR

AN BB AT BT i, EEASE: SCARBIRIER S T, B
VE AR I SR A, R T ) B SRR AL 7 Afr AR 3 B

AR B R SR AT B ST 0 A o s SR T =AU B R /DU AT RO
B4E 58.1 Ji sk, =3k 729 AT, FIWEFEE A 125407, Kb eE2a
F10NE, KBRS 1, St 5L 80%. R4 ZuE s i £ ds 73
JIPANER 3, B AN AE B s AR A (In-domain) #3731l Z- 84, HX
AR N BUIBS Out-of-domain ) EHE H Tl A5 84 1132 AL 4 ( generalization ability )

IR RGE R BT (RiB K4 B, (RiER4e) B T 2.3 s
BCHR  ABKER 0 AR s, A8 LB AT s T #R AR, PR AR Hfa 4 I Al ke
e R - 56, I A NSRS A i i ) S AT T, R RS
T 5 AE I 2R 1A] () B AR AR B (3R] [l B, IR T 20 40% IR AR RERGE s SRR RS
B SCHH [R] B BGE AR VAR [R] B 34T -5 55, a0 PR 7 “ Ao B w7 “ AR 85 7
“PrFTTES” MIMRREI N “[E ARESLR 7, R ISRROE A IE AT R BT JE
PR e, B St BOEE SR T LA, B IS NT 20 1 RGE
IR, wIETT 3,848 NRGE, 1EAH WEGE, BEARSER R 3-3 frox, Hg
J& WA 9 285 E A AR I 3 AT L

16
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*® 33 ISR AN
Table 3-3 Idiom Frequency Distribution

i M i E N HIC

[20, 50) 832 21.6% 3.5% 8.2%

[50, 100) 742 19.3% 7.2% 12.0%
[100, 200) 822 21.4% 16.0% 19.7%
[200, 400) 746 19.4% 28.8% 28.7%
[400, 534] 706 18.3% 44.5% 31.4%
[20, 534] 3,848 100% 100% 100%

AT SCRSAE PR ) 7 Hh SR — AN ME A, AREE SR IR 2 SR B NG X
F DAV SRR TR TR )30 SRR, [T 0 N BT R A D e 7o 040 o 78 o 1 1]
[ £ 2 ) (A5 SORARL R o] DA AR 5% BE B, AE PR A s ) = 1 B B9 A — e sk
AT SCAFABLRE o DAL, 55 T2 VP Al B v [ B 2 9 R B A0 HL T SORIALLRE 2 TR 1)
M. B, BRZIEEXIA0.5,0.9]1% K~ 8 N FIXIE, REMNEATIX[EH
HORE 200 X6 i ) &, A THIWH AN BB ARBOC R, B =R R R[S,
A S AN A, L [E] SRR 8 SCRA[R) ELYEE A) ] DLECAH B 36, 30 SCTRN R 18 SO
T HAE A AT BAR B 4, HoAR B T3 Hodth o @l PUAS KT AR IERE A S T AF
HARAN X A = Fp 2B 5 Lo, 45 Rk 3-4 FioR, oo k N Fleiss Kappa 531
61, T A I AN R b 3 45 SR I — 20k

M 3-4 RRTLAE L, RIZIEE AT 0.75 B AEST E SGAMEEBIR K, 429
FEEAT 0.65 2 0.80 UZ i SR I EEFI K. M Kappa RELF o] LLE H, MA0E
STEABRE KT 0.85) 8K UM 0.60) HIATZIE BT, bRy im Tkl —
B, MAT[0.65,0.801 [AIN R A SR LI —BhE . BT BRSO M, Mg
WEMNWT: Bk, U5 EMERBIERZER AT 0.70 FIRGEHER, B
PUERIZ R SGHE; 285, WRIRIIRGE T (BRI SORGE) i H AR 5% 8RB i K
10 AEE, M BENUERE = AMEN IERZ ZARBI, X =N A T Re
DL SR [E) SR, X — @ AR AL B3 7RSS MERE s B, MR B E
BEALA I = A BB AR ABEHLIL, AU EAR 2] T =28 — ARk I,

N T BRI IO S5 25 SR B s, AR B AN DA 2 48 Ran A1 Sim.
Ran A6 T4 35 M5 TE A 2 A AR ABL) BB e LM EL, T Sim 51 U M AR
SEEREAT 10 3T SOSGE HHBEATMEL . PR @ R Test WP IERAZE S AHALLI
BENLIAIEL 9 1: 3: 3, Ran N 1: 0: 6, Sim N 1: 6: 0. Sim HIEEPGEIEE
58, 1M Ran M EE §5,

17
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R 3-4 FRIEARTAME 5 SO AR AR S

Table 3-4 The Correlation between Cosine Distance and Semantic Similarity of Idioms

ARGLER I7] A 3 3R] HAth k
[0.85, 0.90) 83.2% 16.8% 0.0% 0.642
[0.80, 0.85) 53.6% 42.8% 3.6% 0.447
[0.75, 0.80) 29.2% 53.6% 17.2% 0.485
[0.70, 0.75) 12.0% 57.2% 30.8% 0.496
[0.65, 0.70) 0.4% 52.8% 46.8% 0.466
[0.60, 0.65) 0.0% 34.0% 66.0% 0.528
[0.55, 0.60) 0.0% 10.4% 89.6% 0.657
[0.50, 0.55) 0.0% 6.0% 94.0% 0.787

Bl BAR G THE BANR 3-5 Fian. ANUURUETEE N R B0 2850, Hk
B AT DLIS-IE AT S50 9 IR AL RE 77, WO o a4/ 400 30 UF A5 1 AT 4 M ) AT
Bhe . B EIER T 3,848 AN FHAE, BARGE HILTIFEAE N 189.6.
o T4 A B s A ATk AN B — S = . 1o, BOCHPISK R (127) i
ANBEFHTEI ) (99) &, T HARAN SCE H n] @ 3 B 22501 (1.25 R 1.49).,
HR, BREHRIBOBR i 25, WK 3-3 il LG, 7ERAAIX H][20, 50)
W, HOCEEE G EE 8.2%, /MU, HT IR FRAIBGE & EUN 3.5%;  [FIFER,
FE[50, 100)X 18] T (5 EE 205 A 7.2%H01 12.0%; 1 7E = A5X 8] [400, 53474 B HdE
R o5 EEZE L /N« 38T [ B o RIS A M5 s B 0 AT RFAIE 9 = AR i o b
PR BT o EAIG, T AR o L DU A5k P s K SO [ o X e Gt 2 e AR
U AN B AT S5 MEFE T vy, PR A () BRAR M TE

® 3-5 PoCRiE SRS THE B

Table 3-5 Statistics of Chinese Idiom Dataset

NS B TE 118 it

s HRE MHAEE Mt Mt
LEAE 520,711 20,000 20,000 560,711 20,096 | 580,807
PR/ S 99 99 99 99 127 100
8 i RN 3,848 3,458 3,502 3,848 3,626 3,848
FSE ST 3B 168.6 7.2 7.1 181.6 8.3 189.6
I AN HL 648,920 24,822 24,948 698,690 30,023 | 728,713
i @iiﬁ%& / 1.25 1.24 1.25 1.25 1.49 1.25

NE

B L A7) 80.4% 80.7% 80.8% 80.5% 64.7% 79.9%
EAS Rl 19.6% 19.3% 19.2% 19.5% 35.3% 20.1%
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3.3 RIS IE AR
33.1 ESENX

AW FoR B 4 20E SO BB 55, IR R AR Y SE R BT
HENAR C, C HEDINIEG = {q1, G2, ) qn} € CHIFERR, BRBBRIONALEFR N
=, FIEBGESIRA = {[a11, a1z, ) A17], [A21, Az ooy Qo7 ooy [Qns Qg oon s Q7 ])s
o AT IANEL A IR IEFIE Rd = {a4, ay, ..., a,}(a; € [ai1, Qi) rr Qi7]) s
AWK MEZP(A|C, G, A) .
TR — AR, AR MY T — 2K, R A Al R
(Precision) PPl AY I «
Y. positive

P = Shank (-1)

HAY blank R R @ SAE, Y positive TN I AN EL

3.3.2 HikiaEa

AR BN LS P AR A SRR A, R N = AN RS2 K EJE

Fdgr 2
(1D Zwha )z

Gt 2 EE DR B ARG F AT B TS . gl ANy BTN SO
A RE gAY . bR iS5 HoAth B AR E 5 AL AT S5 1B AR DOE Gw g AH ], 5
F B opin] R F R T SIE RIS ARSI L A, 7RSS TN,
LA R A FL R AR 1) B AR N O RAIE -

SR IAR IR [T Jieba T HAN R —FKSCARMAT /A, i BA 40
MG, EHUTRRT 100,000 AT, [FIRPEEET LB SGEIAN, 4L
FCAN R FHENC, il IR RS S “UNK” (Unknown) Fox, HERHEZE.

SR JE IR RN L ) S o A SCAE FH S T AT Lab FFIR 1 RS &1 ot = 3¢
A [ AR TR IR B ) &, AR 800 £ SR, R A R
Wi R E EER,  ELDEN X TURIN B TR RE, 7R o5 e . B R R AR T
AR LA A TR B AR KRR =, H A RN R — > 200 4E1 & . X 800 £
JlA e R AR SRR 100,000 AR ) &, (A28 HA B 0 K B 1) B 1)
B, MmaF “UNK” WHESEE (-0.1, 0.1) K515 4 (Uniform distribution),
B HBENLYIGM, RIS R E R,
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XTGBT RS P RN

1) A Jieba X XA HEAT /318], FRNEICAIER, Mo 53Rt TR i,

2) KRB RS IR R 51 713, RIKE 2103 b i) B AN ] B Sy H AR ) & rh
MRS, IR TTRR G

3) HRVC R I R NI A2, BRI A03R Hh R REAS 2R 5] Bl o e B )
K rE e, 53] E T R4 R EE .

] [ B AR AT EAH S T — AR, TN L B SC, Hodl 51 R A
T LAT 200 ZURIHERE, FERERE—4T 94> 200 4Ef) 1A [ & .

X RE AT A AN _EIR D ERARAL, g 1R — b g1

(2) ZH =M=

A HL 7 BT e AL ) 2 ] R IE R ABEAUE SOOC &R, a2 AR &2 1.2
RS T IE A 2 28 o A SO A = Fh AL Gt el ik B AR A5 28 . BILSTMU®, ARMIIAN
SARDPY,

1) BILSTM

BiLSTM 4 #{°A Bi-directional Long Short-Term Memory, B[ X{ ] 57 #H1c 12/
2%, FHAT A LSTM AS [ LSTM 2141 A 73551 FH 1368 = SORTR SCEAT @A . LST™M
R AE Y o B2 AR AT DL B2 MR L5 BRI SRS B, AT AT DA 42 23K
PR S B SR RO R . BRI B A 3-2 £ 3-5 Pios.

hy, = LSTM (wy.,) (3-2)
hy, = LSTM (pjp)) (3-3)
hb = hb || hb (3'4)
a; = softmax;(hla;) (3-5)

1 3-4 1 BILSTM X SCAHAT AR, SRECTMIA B (LR RIFR T IR
JZRAS (hidden state) h, (b 7% blank), hy FH T 145 by, A 1145 Sy, BT
B HR [PPSR, wyp, Fwy,p) 70 27 25 1B SCR] [ B A0 R SCia] [ i, || 3%
WA R ED . W 3-5 P, SRS TAENRRZRESE, 5% 8 1%
W R A MR B RN ey, Hha,Zom 58 1 Mg FIRIE, H4
AR v A B RS 1R i) ) B A 9 SR AE, a5 00 gt e (R e T Dy TR 25 22

2) AR

AR 2=F[AN Attentive Reader, s&7E BiLSTM Z:Aili b, A v = J3 L) X A28 1)
bel s PR A R AT g 5E . BRTFE AR 3-6 & 3-10 s, HA Wi, Wy
Winss Wigs Wyg NIZ I HEZSEL, tanh JyXUH IED] BR 2

m, = tanh (W, h, + W, hy) (3-6)

s, = softmax,(wl;m,) (3-7)
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r = thill Stht (3-8)
g = tanh (VVrgr + nghb) (3'9)
a; = softmax;(g" a;) (3-10)

X 3-6 & 3-7 NEEJIWLEI TSR . L 3-61 3-7 AT IRIEERESh, 5
HAR IR B2 RS h AT B, THEAS 2 AR IR 512 R R K/ DNs,, SR JE
3-8 ¥ s A NN E AT INBCRAG B “ = )17 M Er, r g & 7B SCRRE S
HETIIN TR ESs,, 58 XK R B2RET 526 R, =
3-9. 3-10 ff [ “yEE 7 mEr. ZHPIRES hy, 5EIEDa; 1HEAS HREAMEES Z T
H0a;.

3) SAR

SAR 4N Stanford Attentive Reader, AR JE = JIHLHI A 1+HHAF F 7 XU h
IEVIER %Y tanh, 10 SAR WMEA 7 X PER 2, anX 3-11 &2 3-13 fios, HAw,H
PREE X 285 1 S 3

s, = softmax,(hlW,h,) (3-11)
0o=3" s.h, (3-12)
a; = softmax;(o” a;) (3-13)

X 3-11 fizn, SAR B b i g WL CE (1 TSRS 7 ORI, A5
AT Ay, SR LA, T 3-7 1 AR BEESh AR, 152 57 UK T
THEEMR S, Bl AR I SAR A X AIAE TE E ML AR A
R T IR SR

BT 45 2K bR BN AE SRS % R 8, s 3-14 P, Herpoy AR 0N L E 1 5 15
HNOET, ap RN ERIMER, RKMAXAFR) 7 AREEZNE

Loss = ¥7_; y;log (a;) (3-14)

IO IPLH] ARV SAR PR B AR N (] 3-1 Frow, o BILSTM A2
5 AR SAR B X HIFE T BILSTM A WAl = UL R THR AR, Rty
1) 2 hi J2 AN st FH 3] ) B G B o

3.3.3 SLIGZER

ARSI BHOEE W R . ARSI T PyTorch HEALSEI, SCATAL 3845 FH
Jieba 431 B AFAL, FHE M AR SET epoch BEE N 10, batch size BEE N 32, A
FRAEZ 1] dropout MEZF A 0.5, AL #3448 F AdamPY, #)45 2% 23 % 4 0.001, BILSTM
R KR FEAE BT Cclip) BIMEN 5.0. BI1Z% 1000 YK batch 7E Dev Wi 5E _E3E4T I,
M7E Dev IR SE RELLPIR I STHR, NI, J/MERE N 0.95, 24
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T

R
g/o
LHJE Vi AL
A A A
hy hy hy hipy
BILSTM “ @) i
A
A
il Y i [
SR TR RS
| 1 L EAR A A F i dion, . . ‘ |:|

EFZ AT

gl ‘

3-1 HREIEAAER
Figure 3-1 Architecture Overview

72 Dev LMR%: RAE—46 (cpoch) PAREATHETHAT, BRI ILYIL.
SIS RN 36 %, SO B = IR B LT ORI A

FAES BT, Human Z55009 3 GLFERFR 80K RO 2E 2R AL

800 451 AOMIALE RIS, & Kappa A0, FI T 3 Rrill #4455 — Bk

R 3-6 HAMARI

Table 3-6 Performance of Baseline Models

Dev Test Ran Sim Out

Human - 87.1 97.6 82.2 86.2
k - 0.794 0.953 0.791 0.769
BiLSTM 68.8 68.7 77.9 64.3 59.5
AR 69.8 69.6 79.2 65.7 60.9
SAR 68.9 68.7 78.2 64.4 60.1

MR R PTT LIE H, AR ABAE AN A h R IR b, JRIAE T AR B
RUER T 2 M RERUZ IR hy 5 R SCRS ST (R 3-6), SHL T MR “ 41
7 T, R IORA S RN R B TR (X 3-9),

22



BRI AR 3 EBREEGIUT D EESEX

LR Ay ORI R B R 3C, IF HARPIRES MM 7Pk, SR RS .
SAR AL BILSTM RAGHBUNTERESR T, B 1 EE IHL] A AU T 5 ek S
PR A RER BRI EK .

SRR XS A RAT RS . 5, W RUE H SRR IR B R I e 2
RARYCN : Ran>Test & Dev> Sim > Out, I i1 25 5t ARBAITUT &7 B S L
B ARBAIOUER 24 55 MEFE RO LRk, M Kappa REULERTTLIEH, 3 ALINAEE
Ran MaA4E R —Bik & (0.953), HMEMIR (97.6%) i T HARMRE, X2
P Ran " BCA MUK T, AR HERERUR, XTI R UUR 2 &) ik ) 1
RS o 1M HE AR ACLIIE AR DU (1 Y A A Tt o AR AL 10 38 o FAEARG, HL
AL B R B Ran 2, XUl WIAALRE B0 T N 2R 1 2
— IR AE R B

3.5 KB

RE NG T RARBE RN M, W5 LRI IE 1R SRR 2R S B
R B EESE T L E . B on 0SS, Bl E RS, &
w AR R RCE, BB AT, ARACL B SCo3 T LA AU PN AN 5 Ak B0 405 A 55 3
FEoT o #5235 3.3 XS BB B SR B ARAE ST 54T 1 X, SRER IR 1R AR, It
S8 45 REAT R A 73 Ao
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4 ETFiRRRER_ETIRIE

A TS0 ] 1 B AR R R RS, AR e R R e e R AR
NP 1 AT [ e H AN — SO TR R, AR R PR R N SRR D TR T
AR TG RARZ LRI, AERREY T =M ARSI B&a, 9T RAERK
TR HE 5 SR, AN E T S B IR . T TR AR A G A B ) SR A AR A
FR A SEILA T

4.1 EAKBE

T ) FRAE L TNIG P AS r) . A5 (Data Sparsity) AR %13 (Out-of-
Vocabulary Words) .

KM R 2 — Lein] I AR BUIR, 3 BUE 218 ) i R R . fETRK
AIRAET, R IRE AT A S, IR 21 RIS, RO, Ty T8
K, B2 —MNARE B R, 1R AR 5 A B — € B4 REIRIS i R Y
A K, FEIRORER R AR 2% I 784 5 ) BIR 2R 118 UE
S|

HOC IR X P A TR R EAE E, BBrial ABHmIL, X S8 7
RPAT RV A RV . A THESCA ) 18] 45 R rh ANAEAE T30 22 v B3] 0% 2R 1
i), f#F AR ICS UNK (Unknown) SKERZNIXELTE] , TS T AR HR 1€ 3,
A X6 A 1] 15 B — AN 1A 4] BR (Frequency threshold), HELRER 1% 1 FR 1717
SRR AR FNIA o RF AR FIESR UL,  RONERGHIFE 0y 7 UNK, A —ANBELeI4E
A ia] ) SR 7R UNK, RIS T A AR AL T — ANl e, SR EL R A
M2 2 BIATTHE S B o BARAT DA E — N LRI T PR, H 2 X R 2 2 Bk
P b IR Z2ARAR], S 2 AR A A i i)

PARDUE T RATLTAS, AR — s E R bR, BRIt )
EFPRBOE R A BB EE a8, AR > R A . IR E
TR RS 71N, ] DL 3] B BE 22 4ok BE B VAR AR R &R, A48 J2 AT LUSE 4k BE 1 5 =X
XTIRME BT AN 7, FEAR PR3 1A] 7 SR 1) 1) f o R O AR B W RAR A 77, (H
BT SLE ) B, RN RER S R A ] A BTG SO S, BRI R
o PUIASCH 75 B TR G, XSRS 2 47 ot .«

TR EFIROTES 3.3.2 45 2R EREUTERPL: SRS A
g, ST — IR BT, RIS RE, an “RE7. “RET. “RT 5E, R
AR AT — I B IS s SR R I BRRF AT 5, I @ 7. B3 iE T Ja F 3R K/ 6872,
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I 21 B R B A ST B 6872 MEIAE, ST AETZRBT ST,
3 R 755 UNK_CHAR (Unknown character) /%, %ML (-0.1, 0.1) f
¥%)5)53 4t (Uniform distribution) FEALYIZE UNK_CHAR, H IS 2|F HER.

A B H i A AR, A DR e 5 — ] [ R B ) TGV R A Y I
[F B LA R RS 771, PR RIfl G 7 V2 A 8k . [FIRT, B ais  1a] m ik
AT SIS M, TV IE T8 (A8 SR

4.2 1RBIZEH)

AT AR A AR SCHE ) 7 ] R B AR PR ASE 2R 56 g S A A I 7 o

T G T N 1] ) B AT SR AE o R SCARHEAT T G R4S B (1) ] B 51 2 1)
KRR oK), ERG —EHE R, BT IR BN Ak, 8T
Rl o AR PRI 5071, — P X d s— AN (1) ) & AT B R A8 53] [
ERFE, SR A A E AT BRI S S M S 5

X 55 2 J5 A SCK H = Fh & 7 i F s B2 B AT AL, il ot 3R 3R
( element-wise multiplication ) « JG % Ml ( element-wise summation ) A1 Hf £
(concatenation,) . A, JUEIE/MNERAE R PIAN FEXT N 4E R (1K) o = A/ 0, 1592
&5 RAEEAAL PRI R M & E P, [RS8 R4

42.1 F[EAXTSF

A BHERAE H AR 2 m EE i e N g A, FRH TS AE X
KER, [F3—AmE, AfE50HE A EHATRE . A STE X BRI E R 244
(Bidirectional Gated Recurrent Unit, BIGRU) X} 7 [ & 474L¥, GRU 1] LUE &
LSTM (225, GRU 5 LSTM Hr (st i [T A AT BB TR B4R, HAETHE T
HRIJIEM LSTM AT AR, BAA A 4-1 2 4-4 Jor:

e = o(Wex; + Uphyy + by) (4-1)
ze = o(Wyxe + Uzhe_ 1 + by) (4-2)
hy = tanh Wyx; + Up(rt © he_q) + by) (4-3)
he=1-2z)Ohi_1+ zOhy (4-4)

Hehr, NEE] (reset gate), z NHEH] (update gate), h NFEGZIRES, o
N sigmoid BIEEREL, W Fl b NI ML S 4. HE T TH0E T W B A G
52 arpiciZ (s BagsE (X 4-3), BT INE T 2 Aiie /245 AR 2 24 1/
Al R (2 4-4). BiGRU [F1 BILSTM [ /BH—#KE, h AXCETI GRU %t
h MR T GRU S5 e JHET M by = hel|he. SRJF BIGRU Hoffi 458, B
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AT RJE AL E RIS THE, el A ER)R, [RRETEOINRA, W
4-5 i, Hoi WA b N R W 2 S 4

CE(w)=Wh, +b (4-5)

CE(w) (Character Embedding) B Aia] w FRAE, H4H 5 1% 1) i8] FAE
WE (w)(Word Embedding)fit & J5 15 2| 7 1Al il & RAEME (W) (Mixed Embedding), U1

X 4-6 Fon, HAreRiRu R M. TR MMM PHE = Fha & ik
ME(wW) = WE(w) « CE(w) (4-6)

hir] “REEA” N, il SR AR S an & 4-1 o H A D] R Ak
RIZRI, B AR TA] ) R b B A5 21 48] A AR N HAr R AEWE (w) s 273k
ARSI, 2R ET 7 T A AR R A AL BEAR L, B S AE R R P ARG R =
Ryl [ &, AR)RIEIE BIGRU R MR 24 =7 M SR AL 57, B35
fECE(w); fJats — & &3 8 7R & RIEME (W)

MEw) O O

BiGRU WE(w)

B 4-1 7 i 0 TR 454

Figure 4-1 Architecture of Character-to-word Alignment Model

26



BRI AR 4 BT FREEEHE TR

4.2.2 1A][E)FXF5F

] [F] X0 55 1 H AR e — AN [ 5 2 AR A, %R TR EZ R
5[E—AN =22 ., A2 T 75 BXHEME B S CE T30 (Fine-tuning ),
[FI) X TR A1) UNK SR, H2 A5 B ] DU R4 A5 Bk . AR SCREVE
PR m AT BRI ITVE, SR JE A AT 5

[FIRE LAGR] R AR e, a] ) R SR HEZR AN 1] 4-2 PR B Je iR 1Al 1
KB R MR 3 D3RR RIAEWE (w), RJE 58N FET A HRES 2
fil & R AEME (W) o

WK 4-1 1 4-2 Flros, S a0 552 = ml & ) Wi, T i [m) 70 55 D) 5 1] 1]
I “YRY, BTN TR—3CARN, @dwmiLzEE Za AN REIRKES
MZERZ, TP X =FifE2, TUKEZEEZN 2 52, KERZE B0
T T ARSI 1) e 24 45 SR P AR R

O 1O 1O we

L Ol 1O O
; i we —> O O
O««0«0O ME(w)
O~ OO |

A * 5 £

P 4-2 ] ) 2 0 SR AR Y SE 4
Figure 4-2 Architecture of Word-to-character Alignment Model

4.3 SCEGTGIE

AATXS 2.4 PR R RY AT SEIGIGAIE, 12 SER R AR BTN SOCR GRS Y,
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B SEAE 4.3.1 T EGE gD AR, T8 I A e 5 07 2N =] e 0 1
fas RIEATRLE AT, SR S ) BRSO RAMEH AT AR5 4.3.2 T
] R0 SR BEAT G, AT SRIR AR, LSRR R R SCRFIE

43.1 FiagtEMgi=EE

FAR R AR B I DOE T U BN SOCA, SR Rk 4-1 Forw,
HA IBRIER A 3.3.2 /N ATR I & . AR ar IS an R g e

(D NSRRI RKE: FRan 5577 AT R M H A R m i, 1
A% 55 7 AR A & R IR 2, X E S S LS EiHE R,
PFABIAINERE . (B2, FEEFEUAUI T NEREEZH, M 7xf 57577 1
MPHEMH A R 0T DR, HE ARV T I AR A G B R % i At
HETT M T HEER, Rtk EHeTT T 6.3% (AR BEAIAE dev Hidli 4 A 69.8
JeTtE] 74.2),

(2) WA oA ARG J7 ORI D s AR A A — B S 0L R, I alx
T PR B AL T3] ) 20 55 o 32 FH H S TR VEARE sk 1), B SRR AR A
FEAE BRI B N, AR A B S, R AN SO 2 AME T
PLES R, B B ANEE By B4 1) 8 3 s Ho 5 S TR AT S B 4 s [ 7 1] 25
BSCE R AR I T, RIS ERE B RS 1, DRI IA] (R 2 5 B3 (S B E 1t 5k, T
DA L] i) 2 Ay FH it PR ) 15 R A AR 2R 1k R B Ao WE A, 1A ) 0 55 U7 24 B ) )
FIRKEEK, LONFRHARTEER 2 B 3 £, R 5 B AR R fe s 3
AR PR B HOBOC R o BRI, A [A)RD6 55 7 R AR 3B AE T A 38 g i Ji5 m) 281 32
ML, G 1 RO gm At 45 SRAC B 22 e i SR I PR R 2%, A3 ARSI, 1 43 JE % i)
5 R AN R B .

(3) MRbET7 M AERE 7 TOM B S B A — SO IS 0 T, JoER IR
BRVERERAR, JTUEREINIR L, PHENITERIERZE . SR FIBRIERE T, HaJbh
XoF ] [ 0 [ B g — AR P () A8 ELEAT ASE, I R msl /) P i [ A ) R ]
AT ZE S, T H e ISR TR AL, BIHA] [ & 1R 48 2 2 T FH v L
i, AR 4R AR U B S Bk E . TR I X A R 4R TS L,
H2 TSR S T 17 B, TG RN 18] A8 B AT AR . PHE R AR B 2R I
72, X e R N 1a] () & (1B — 45 S IR A AT S 1L, 1 B g A S 1) = R 4 R A
R T PEE RS A R, SRR T R
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41 FET S Rl BRI
Table 4-1 Performance of Mixed Embedding of Words and Characters

Dev Test Ran Sim Out
LAY
BiLSTM 68.8 68.7 77.9 64.3 59.5
AR 69.8 69.6 79.2 65.7 60.9
SAR 68.9 68.7 78.2 64.4 60.1
T A iR S+ TC R I
BiLSTM 72.9 72.8 80.6 67.1 63.3
AR 74.2 73.9 82.2 68.6 64.1
SAR 73.0 72.6 80.5 67.3 62.9
T AR T TR
BiLSTM 70.8 70.8 78.9 65.7 61.8
AR 71.9 72.1 80.5 66.6 62.7
SAR 71.1 70.7 79.4 65.5 62.0
PR R S5
BiLSTM 69.5 69.1 78.4 64.2 60.5
AR 69.3 70.3 79.7 66.1 61.2
SAR 69.7 68.4 78.6 64.6 60.8
] [7) X T+ TC R T
BiLSTM 71.6 72.0 79.9 66.7 62.8
AR 72.5 72.6 80.8 67.8 63.9
SAR 71.8 72.1 80.2 66.5 62.8
] [7] 0 T+ e R N
BiLSTM 70.7 71.1 79.6 65.1 61.9
AR 71.6 71.9 80.3 65.9 62.5
SAR 70.6 71.2 80.1 65.3 61.6
] [e) 0] P+
BiLSTM 68.3 68.5 78.2 64.4 59.9
AR 69.5 69.8 79.1 66.1 60.7
SAR 68.4 68.8 77.6 64.2 59.5

432 BOIBEARIE XM

£ 1.3 i, RS T AR REAFE L — s AR S AR SCRE AR,
FEAT I FL AR ) S0 B0 E B (R IX e #E BT ss , BiE LA T
JSCVE TR ] ) B, A R B BB ) 7AE S R IR ] Rl g A e ) ] 0 55 R TG 3R
Fe G 77 SNERER I BT o DR EASTY (38 P i 36 R AT 9%, B F SCSCAR S
P DN ] 1 R AR R R . SRER IR ANER 4-2 s, Herp “oPiph a7 Rl
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F T A0 55 A e s R AL A 77 AT g . WSS R ml DUE

(1) MBRIERAEMI A ESHT: K B Gt R i ) 28 Oy i A i, B
RIABEIER 2, MR FHETZA 10%, XERFRE R 7E B 51 Rmi3E
B MIRAERE D NI T, X2 NRIERE R SORE M 52— SR, B
“NT RIE— R IR CECRIRE S, T B ARt s, i A
R %4 A AIITHT EDIE T BB I TS SCA B N SO R

(2) ML AR A M MO ABOERZE RS, AR il SAR HIPERE
SAMASUIANZR 1) BILSTM, 3 1t B B [ 15 B AAAS R AV B A 3d (A R 2 4, 4
T BN OB AT A IR, A SCEAELE N — F P BOE SRR T 1Y 58 et

R 42 BAEARTE A RERAIE S

Table 4-2 Experiment on the Non-compositionality of Idioms

Dev Test Ran Sim Out
FLL G
BiLSTM 68.8 68.7 77.9 64.3 59.5
AR 69.8 69.6 79.2 65.7 60.9
SAR 68.9 68.7 78.2 64.4 60.1
VS - i i

BiLSTM 63.1 63.4 74.4 61.0 55.8
AR 62.5 61.5 72.6 59.9 54.4
SAR 62.9 61.8 72.5 60.2 55.6

4.4 KRB

AR T ICDOE I 7l G i, RSN B SCCARSRAE, R
Xt A I AETE SCA MR SCRAAR PR BEAT SEAR I UE,  FAR AR T

(1) BRSO B ) 73 A% I8 D) 0 45 R EAS — BUR IRl AL, RS
Pl 505 2e AR SR AR [ 70 55, [R5 BT 3, ASSO =
P ial B A 5 JURIR JURINAIEFRE . SCe 45 RAR W] 7 R A] X 55 Al e 2 R i)
a7 R A B 7 5 BTSRRI T 6.3%.

(2) 97 B b s B ATE SR, ASCOCRE 1TSS, X sRiE AT 7
TR A B A, S AE RAR B AR A5 BB I NBRAR 1 B AR PR R, TESE T AR
B R AEE SCE R
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BRI AR 5 BETRXIERM DR ERIERIL

5 ETRIEEA SR E IR RIE

E—E IR T RGE S B IRIE X S R E B TS B AN, RO B T
REo N TIRTFHOERIENI i E, ARG T BOERIARDOEMRRE, 52 H B R X G
5 (Definition-augmented Embedding for Chinese Idiom) £/ 8547, BB X
R A PR ARAE TR U B AR R B 97 18 DACRI RS B4 & . A T iR
RIX— A @, A SCEE Ty AL, SEIL T RS BB E B A & 1R,
PR AT B AR B 30T 1A i o T TR B AR AR A SR, S
AR FLACR I AT AT ARAL 20 B

5.1 EARFBE

JE R SCRAT BRI BN RAE AR, “ I BRARSE” IR SO “ R4
WAL, —IRZ T, SRekmst. MRS AL, KT .7, WREES
HH S A 9 R SR B PR SO ) — KRS R

XKL, A B SRl 7 B T L R AU R T SRR T T
HLER AR AL, AEE RETE A1) 17 B X RE X il SCREAT REURLE (R ARALE , JEiAT 2 X 20 A B
JRAE Z TRV R BZE 0 RIVIA] 25 0 AR R AL Bk = AR EE A, DR T B2 51 NBIAM 7 5%
FOAR,  BIRE AR S, X i R AR REAT 00 2 0 A B o

JRAFRE SUAR JE AR 51N 2 T e 7 1

(1) iR SRR IR SR Y. BB SCh s T2 305 SRR H
Kb, i “MOoKZTEHR: BRERM-MKERTE T KISEE, WaTER/D, ik
AT, HE (FT e S TE) SZNEE, MRS —FFHe kl.”,
BV RSB SCRI N 8 2 N IURDUE 55 DUETR 2 B3, DRI RR 206 iR SO
SEHEAT IR VR LAREAR G 75 Sl R 20 o

(2) ZREAT R REE o BOERE SCH IR AN TR BT 20 % 38 SCR ok oA
[, B3k “ MoK GEHr 7 BRSO DT BRI 20 08 “ TRV, AN T 17,
DR L ey e 8 SR ) AN [ B 20 EAT AT AR i, DA R e e i o J 1) 02 5 H
RLEE (IAM5 BT AR B &, R B B I 7 — N X

TR OB WA, e N il K 4s) BOp g 51 Bl B SR ARRE XL, ARG
BEAT N sV, BT U0y R OR B BUARDOE IR, R i (1t A ) S0 3 ST 20l
B, B SUH B — Mo T3 5-1 Fros. ToxkToR SUE B Tfie, A SCE TR )
PLi, S G RABE G R, SCEA RN ik .
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R 5-1 OER SR TE YR

Table 5-1 Example of Idiom Definition Data Cleaning

B —h =
(ZHE « BE « ALY “SONIEN, PEERER, YT JuE”
JRERRE S SRR VRSl CREIRET D). “EdE—O, A E, BEmireH. 7 EE
PL“—D—m” WROFEE: T 0Ee, 2L,
TR R X FlLbFEE; RO EE, 22X,

5.2 RBILEHY

KA ARG ZRLEE B EES . BOERE SUE B A RAL B3R5 R
4.3 RN RS A, Bl R SR AT R R & .

5.2.1 BIBFENIERRE

b AR B, pAERE SO AN R HE SR TTHRAE L AN, R A
2L ) G a2 Y T R B BROR B 40, DRIURAE A BILSTM A B A pL i sh 2 b
Vi B R RE SCROAEE, et B (Query) [a) A8 F RGIE BR] 1) &, RIS 1] 1) B 23
AR SO A FRER 7 AT R, T 40d BILSTM J& &N 43 I EUIRZS DAAN )
RIRCE, S m INBCRAT,  BARTHE A 5-1 % 5-6 ion.

h = LSTM(d,.,) (5-1)
h, = LSTM (dyp|) (5-2)

h, = h; || h, (5-3)
€ = Widiodeht (5-4)
s¢ = softmax(e;) (5-5)
Aigiom = Z Stht (5-6)

Hod AR iR A 25158 G B AR s8R 2 2 5 4 T4
BRI, R ESR, FED, dy Aldyp 358 E ¢ e SRR
3, IDPARESGE I ESIRK R, fadEim (X5-1D MiER (X5-2) LSTM J&,
i 5-3 K S H PR EPHER B E ¢ MBRIRS M Eh,; 3R 5-4 fisX 5-5 AER AL
B TR, A E#) (Query) [A1E NEGE FHE M EW,gi0m, 70l 5RAMIE
MIBRIR S M BRI TR H, WO NMEMKHESE, F T ROE I W 2 A RS R
FRVAH DA AT AR s d S5 20 5-6 K4 v R S 1] [m) B 271 R B AT DA SR A1 21 B 1
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ERZTBARFMEFMIEX 5 BETRXIERM DR ERIERIL

Fllaigioms X BB Agi0m e 3-54 3-10 F1 3-13 F1ia;, FT5 R AR AL T
H, WNIEHEE.

PARGIE “MoKZEH” A1, s R SO A AR Wi 5-1 Frs. Bd 20
B R A&, A B R SO AT A gmiE e, KA N BILSTM AR
SR SOR RIEAT AR, AR Al — B R TN, % B IHLERE R RS
BB SUE BT T A MRS, SIEIBCRF, SRR ATNBUERIEa;g0m -

Qidiom

TR L

A A
ha o hy hp)

5 -0
O >0~ 0

T A 2 S
K5 JrEAON, WA T .
B BB X

O

B 5-1 JEFIER TN LI R SR SCHE s R 25 4

Figure 5-1 Architecture of Definition-augmented Model Based on Attention Mechanism

1] 5 PR g AR B AR S A AN ] 5-2 TR o WA B S A A T R A AR T 45 4 (&
3-1), EEXGHIE TR RHAT 1okt BAABEmmAE

(D B gt . B b gmid )2 20 3658 bR SCmtis, SR 4.2
TR AR AT R SR A A 5 3.

(2) FIR IR SCHGsmgifis o P 2 A 2 A 0870 D TR B SO s i, B
5-1 P i,
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FERZBAR LML A S 5 BETRXIERM DR ERIERIL

]
itz

softmaz ~
g/o
ZEH A P L]
A A h A
hip|
o o
T AL |
Query 4 r
) hy e hy hyp)
by
o ( 1 o
T 1 rimnmm
.HCEAA T . - RN
HJ I B AR diong. . . | ‘ HA | ‘ JERA WA A ‘
B 1iE MEEFE L

P 52 FliE e S o R B AR G R
Figure 5-2 Architecture Overview of Definition-augmented Embedding for

Idioms

522 XERSLLS

N T B AERE SR AR A B DTRRAS [F] (05 A8, A B B SC IR HRSESS . o B
38T, 3K 5-4 A1 5-5 iER TN TR SRR, A S TR SR AN [F A R,
AT b Xof R 2H 1 8 B AT = UL ) Bl R o (] A ek R 2 9 R DAAS R AN A FH e
TERE SO B AT RAE R

Xof RELZE SR FH R i s FH 7 V15 B B 28 A RE S RAE -

(1) BUAT R LSTM HJS [ LSTM [R5 — M B R ) E R T HHE, A
Ji Al fE — AN BRRES R E S T AT A RS E B, JRlid LST™M 1«17
MU B AR (S B A% it I A% W 7 S5 AR B AR B, 12 BB S50 FH T A4 22
W RS RS S AN RE AR B S B, wisk 5-7 B, BERURAZE W 5-3 Frow.

34
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Qidiom

P

BILSTM

A
Fi i
| HRA, FRAAT i | iR L

] 5-3 XPHEAL 1 B A
Figure 5-3 Architecture of Control Group 1

Qigiom = Myp| || hy (5-7)

(2) %f BILSTM i KRG ZS 17 Bl AR R AR, BT R sk A

T, %00 BEZH 2 9 T B IE 7 25 WU G 2, [RI 02 9 T B0 4k i3
TR, Wk 5-8 iR, BIAGHREERME 5-4 Fios.

Qigiom = 15 Zuoy e (5-8)
B = VAR AT LU R B PR AR P A e, (SRR FUBE SUAS B3 AT

JRAE RIRAL, M0 5-1 UAE A 1 3] [ S AR N TE B AL B AR 2 s, HIELS
B SCHRAN A BEAT A H, B2 E H AU

5.3 SKIGT&IE
53.1 LWIKE
A SR BOAIE BB R SR TR R . AN R A OB IS, T B

B SCHRAS RN, LA KA T EL RO R AL A SEIG 24 B 1 REAR THRCR, SkB T B TR XC
G % {58 FH] 4 7 24 B -
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Aidiom

1 2

— N p,
1Dl =

A A
hi hs o hp|

\
O«O(_---(_O
O~0~ 50

/

T‘?ﬁﬁ%%@
FIEAA, RHRAT [ R

Qidiom =

BiLSTM

Kl 5-4 WAL 2 BRI L5

Figure 5-4 Architecture of Control Group 2

(1) iA] [ R i 2 g 5L R, 8T BB IE R S A A
Xf TR AR AR T ROR 5

(2) PR Y ZAHALRE N T AR SR BUACDOE A B 70 sl 4 H
HMRh g s 7 IR A PERE, R FURERITEREIRTHRCR .

PRI SERR P AL B 30wy, = iEgmD, EoNH stk

5.3.2 SLUGZER
FNLL ST A UK 5-2 Fiom. MDA I R 456
(1) MPERSARFF T AT “Fim GRS 7 (VR R I, MR T

SLLRITIPERE R IR TT T 9.5% (Test JI4EAE AR BALAIRIL 69.6 $2T13] T
76.2), T HARAR 5 VERE B IR T 4.5% 2 9.5%, KA T4 i1 2 i Ak
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BRI AR 5 BETRXIBRMN SR ERIERI

ERAA BRIV BOERAL A B E, HS BN SCRIEM SRS, AmAKR
Th 7B RAR T RER DL

R 52 FRIERE A SRR B

Table 5-2 Performance of Definition-augmented Embedding for Idioms

Dev Test Ran Sim Out
FRLGARY . )+iA]

BiLSTM 68.8 68.7 77.9 64.3 59.5
AR 69.8 69.6 79.2 65.7 60.9
SAR 68.9 68.7 78.2 64.4 60.1

A +HRE S i

BiLSTM 73.1 73.2 79.6 66.5 62.9
AR 74.7 74.7 81.5 68.6 64.9
SAR 73.2 73.5 80.2 67.1 63.3

U] il R SO i

BiLSTM 74.5 74.5 81.4 67.8 63.5
AR 76.1 76.2 83.8 69.9 64.9
SAR 75.2 75.1 82.6 68.1 63.7

R R 1

BiLSTM 68.9 68.8 77.1 62.1 58.1
AR 69.5 69.6 78.7 63.4 58.9
SAR 69.0 68.9 71.5 62.2 57.9

TR+ 1

BiLSTM 67.8 67.6 76.7 62.2 56.2
AR 68.2 68.2 77.5 63.7 56.8
SAR 68.1 68.0 76.3 63.1 55.6

]+ 2 2

BiLSTM 65.2 65.3 73.5 60.3 55.1
AR 66.3 66.4 74.3 61.1 57.2
SAR 64.7 63.3 73.4 59.3 55.4

TR R A X REZH 2

BiLSTM 64.1 64.3 71.1 58.3 53.2
AR 65.8 65.7 72.9 59.2 54.7
SAR 64.6 63.9 71.4 59.1 54.1

(2) M ETFSCRAES OERAL AR S PR BT I “Tr]-8 SO g™ A 7 im] fil
R R WA SEIG AR T AT LAE Y, TR SOHE SR AR R AL, R SCRAE
MR RAL AR 7 ia] il & Je PEREA T T, RILE R SO ia] il & R AR 5 RGvE R RE L3
SERRAEE A B RS E. A “IR+xf AL 17, “Firl i a0 A 17 A e+
XPREAH 27, “FAial S B 27 PN L SEER i S5 R AT DLE Y, BTN SCRAE
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BRI AR 5 BETRXIERM DR ERIERIL

MARRALAE Ny im] A iy, P x BEALRPE RER B A B T B, RIS A AR & 1k
B

(3) WAL A VERE 73 Hr - T LA H A X B ZH () B AP RE Y LU R R A 2,
JUHGERIRAL 2 PERE I TR . X2 SR IR T 1 4Rk 1Y
G, HAXN I LIRS AT I, MoIn A 1 = I L BEAT 7 148 FRORE SCH 5
VU SEBIL 1 %o b FE A7 B A R e e U, B T RS 1] 1 A R FS o ) AR
BRI AN R B, 1] A B T SOREEBE“ R, RIS T 2 I BAATE UE R
XA T B TR R SRR . SRR 1 PEREZE R R DR IR R
B S S M RO 2 T A AL B AR ) 1 Y LA R B S, BIDTE SCRR SR AR 4Kt
PRESEGE, MM LSTM ke — My B A2 A E —kox, RE
LSTM (1 IALH R 6 S BLAS S8 A% el A v ) ST, (HAE B ER B A5 B 8=,
PR 1R S B2 A iRk, HameE EAH S 115 A5 BN IE BT-3; X i
2 PERERCEIN RN 55 4 B =FhEk & AR o R N EARLL, A A AR

532 WEDH

N T SEE I AT T IH LR RSETE R SCAS R BT 20 RO 3 S, AE I ZRE A
Rep AT IS, 7R3 5-5 DERBUH AU A, PLRGE “ AR, “WiimE X
M2 A2 27 B, Zei SRR SCA R BB 2 B A KA T 1, Wi 5-5 s

A MR E B E s, SRR SR, BCEM 0.0 2 1.0 BRI 477 1E
HRRT N R 5 BRI IR s B R R N B OR, RIS R TE SCIR) DR B i
Ko MEFRTLUE 5 RAE 5 A R MER 7> BERGR, BOE “AFIRR” i
CRBR IR N R, “ULE 7, “E”, “BCR7, “asE7 ] “WEE R BN
[“BBL7 “RE"] “ZAZZ BN “ZTTE7, AR “BE7 1 kT
RIUEBUNMAE T, WK FRONOBCE, 0“7 “BAa7, “B07 Mibs it ,
LNIIBURT S b= WAL Y SO

T M BB E s, ST IR S &R, BCE 0.0 21 1.0 B KA1
HROXH I PR 7 BRI T INTR P E R R s BB, BRI G T8 SR DR A R
Ko WEIFFRTEAE 5 s I9E S R IR BB, Bl “ ANKIARR” i
CUBIR IR N R, “ULL 7, “M”, “BCE7, “at7 ] “TImE R 1N
[“EW7 “KE”, “ZAZE7 WAL “ZTTHE7, “ARE7, “827 1 mx T
RYEBUNHIE Sy, WS T BN, W IR “AE7. “B7 Mbr RS,
LNIIBUR/ S S e =5 WA K ¥ ¥
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ERZTBARFMEFMIEX 5 BETRXIERM DR ERIERIL

1.0
ANFIVR | | L]
ALK R - L L RS SRR A 0.8
0.6
” -0.4
e ool R
BAT Zomi CILE - F- A L a0

K 5-5 pliERE SCBUEE 73 A1

Figure 5-5 The weight distribution of idiom definition

JRIERAL S B E B2 5, R RS BT ST HN, (815 F i
PR AL S SRS HE AR b 1 SO RIBPERGR 1A TR, 3R 5-3 NRIE “ AR
MI—AZp, ERSCRR CZRMIORAT S KRG BROCP ) R
RIPMEAR SR, AERE ALY GRS [ A F LA o D) S B A A 2R F T T L it
RESHAS I BT SOk #  5 IR 2 SR SRR VERGR 7B 0

*® 5-3 BUE s 2241
Table 5-3 Example of Weight Analysis

LIIES €7
content "HE T, ZARRIGEAT S AKIRE, T RS R RS, AR
Z, BAJVFERNR RNERRITRERE P TE. &Faf 5%
NS R A #idiom#t . mIEFEIEOL T, BAWGERLR ALK,
BEUE, BT EmmfFEdg. ERETXAEN— IR, RS
H—N DL E A AR BOEAE 5 7 & P IRAER 4, T 2006 4
UK E R, RO 8 NI R, Hyj &t cik 45 A
candidates  [["HEHRARZE", "ARIRK", "EEAILE", "ANRGF A, R EAE", AR
5, A 5]
groundTruth  ["AEITRTR"]
realCount 1
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BRI AR 5 BETRXIERM DR ERIERIL

54 RENE

ARFESTGE T RERT I S 5 TR SO 5 1) 2 R0 P B R AR A o 1A R S i
e RS IR 1] B A Dy A )RR R LR, SIS R S T AR
(R R0 ik, T ZRCRIAI T R I 2 R A S o RIS, O 7 Se ik PR w5 )
M DA R R SO SRR 0 b B, AT SO 1 NI, a0 FH T4
U FE AL R A5 AN AN IEAT AR FE A5 B e A 1 DL o SEIR A5 RERHT, AFAR N
JRERE SCHE ST 5 7 Al il 5 1R R SCRAEAE AR & PR, BRI ST 1A A
HIPERERIL, PERERSIRTT T 9.5%.
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BRI AR 6 BARBISNE BT

6 BFERGISHHTH

A B A BARGE G B AL 734 . 5, ﬁﬁﬁwﬁﬁﬁﬁikﬁmﬁ
RO BEAT oy, JFIE I BAR B2 R AT A s )R, B IE
SR BB AR R AR, SR UEAS SCHE HY AR AL 1R S B B FH R 3

1 B2

AR L B AU [ 22 S A O B A, L 1 ) B TR EL R S (1Y
Do 2 P R ) A PR K/ R AR SR AR B

6.1.1 BXICEESS

DR S R B8 B RR L 45 5 & (Euclidean metric), & — Ml KHAMEEE X, 15
£ m AP EZERESE (AL B, siF@Zm=rEREE (BliZ 53
JR AR, X F&E A B, HERKEEWR 6-2 firs.

d(4,B) = /Y, (4; — B))? (6-2)

6.1.2 FZEINE

FENLES 2% 2] [l A, 553 B PR ) &2 (R AR ALL AR IS, 5 P AR SZ AL SRR
SR 52 RE AL R 3 3o 00 A ) ) SR A R SAAE R B R BT T AT AR ABLRE , BUEE
Bl A& [-1,1]0

BARSRAL, 4R 5% A ACLRE 2 5 P PR A ) &2 8] JE A 1R AR SR R 2 AN ) B2 75
KB R AH R0 77 1) «

(D YA EAME TR AR, RIZAEZERE R 1;

(2) AN TAIEIES R 90 B, RIZALE BN 0;

(3) WA 4R A 58 A S ) 7 TRl B, RS2 ARBLRE B Y - 1.

RIZAALE B 5 F B K BTG OE, AA5 SR M) 77 A G . ) ih i,
SR TZAHACLE IV () 2 [ B 2 B PR A B2 2R 3R, FRAN IO EAT TR A0 RN 56 T 1) B AL
B, HARSZAREM 6-1 Fraw, Hr, AMBaalEE A M B KI&4EE 7
&, n NER4ERE.
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A‘B Z?:lAiBi

lAl|lIBI] 2 >
14l i, A7 X1, B

FEE B X SCRMUE R, H SO R Z IR, (BN AL, QA i
PR EIA] [ B A ORFAIE BT TR RS AR 22 1) o AR R PR B B Pl BE AR ER EATTZ R
KA RE AR, DT AU AR oo WAL, AR sZARDLEEAE RFAE 4 P AR vy I A AR DRy
HDUEAE[- LI R RRE, BIARSZARADUSE VR YR E 2 IRl 22 5%, 1 AN B AUE
ERZER . BARRYG, BRECEE B AR IIBUE b R4 Xt 22 5, AR SXBR B AR BT 1) _E
FR 22 52 o

cos(4,B) =

(6-1)

6.2 FERLITHT

A IEHOEGI AN B BEAT 208, BT IE RIS IEAS SCHR R O RCR, JFiE
G 53 At B R AE R AR B o

6.2.1 IEFIHr

R 6-1 NIEGIEEE RG], HrPIERE S R REEC RPN “ Ot iR
“TALREE A “IOWIE”, HAR IO BENLI

% 6-1 IEGIE RG]
Table 6-1 Positive Example

}EA il

content "R Sk, B WG T T REER R T E TR, i
#idiom#to ARPH U AHAEATESR A FAEILTT A, xH otk %
LR —RE DU TR BB A R EW O T2 F A —W
M #R R BRI A RPE RS, JUFERTHEZ B, 2R e, 1F
NEETF WL A2 R AR R AN B, u ANBIAE 558 K R A, 4
WESFFEIL . BURMNIE AR IR A X AL TR L B[R 22K
Ko BRANEODAEM T, AR FORTEXERZ .

candidates  [["CLAR", "5 L4, A AR, "Rk, AL, "I

JJ:II’ ug{ﬁzé lmu]]
groundTruth [ 2RAEEHL"]
realCount 1

3.3 LM ) T R RO AEHEAT RAE, [IRTES S %1 AT
EAEAT 6T SUAE L3R T A SRR 5 S AT M 4 A LA 4
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S PRIRAL AR, 20 VT IR A 58 5 % M 25 5 2 ] ) RR B B AN AR S AT 4B
B, SRR 6-2 s, Ho O 7.« TALERTE” A “ IOy Oy 5 HE
i,

® 6-2 IEBIpIEE R EN T

Table 6-2 Quantitative analysis of Candidate Answers of Positive Example

OB B KEAOR TIALERE mOIE Sk=2=Y

RS 1] ZRAE
W R = 2.85 3.90 437 2.92 2.94 3.85
XA 0.69 0.41 0.32 0.66 0.66 0.45
TR S
R R B 2.91 3.92 435 3.01 2.97 3.91
LA E 0.61 0.42 0.34 0.62 0.61 0.44

M 6-2 Ha] UG H, AR RAL  , ARCL I 2 18] (0 R s AR BL EE B B AL K
T A% SZAAAARE K TR F AN, S8k, T A AR DL FD R PR R B e R LI )
/o X UL B ARLBAE AMEIE A /0y, 17 LI PR B A, BRI AR DL 2 S 9 A T4
i,

2o e S e, = ANARBURE 5 IE A RS Z AR R SZARLEE R0 i)y (R
I IR B A /NIE R RO 3E 0, B 2 RN AR KT, BREARE 1. (Kl A
SR I RRVERE SCHY i AR R e A A AR DL R v R AT 4 B

6.2.2 Tafil o Hh

*® 6-3 NBIEHE RG], A IEfE S« T 07 A0 “— iR,
RO CF EInAR T, BIARTINAE ROy iRt

A5 A 5] ) 557 VA B L AR B R IR PR PR B AR S XA AL, S5 R ANER 6-4 Pl
MR UG Y, Geid iR R g5 Ja , =S AR BL I g BREE B R /Mg ST
AR SEARALLEE th I AT /NI JEE ()N

N Y S LIRS SZ AR ALLIT R A, A T30 TS0 T 2 SR TN 2 6 AR Sk
AR T, IR 6-5 oo QiR RHAR R 73 T LA HY, ARBLII “ — Wit ”
SCHE AT CBURITR R, AR T CORAR T CIRAR Y, T EnR
H) CERUCHET. CHE T PR, HIEFIRGE % T 07 BT R
“ANRIYSCS 7 FRER IR TGRSO, T R TR TSRO0 14 1] [ R [ R
PEES MR AR, 0 R A “ARVE” RREUER R 2,79, ARSZHIUEN 0.65.
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171738 3 3 R AL 3 3% 2 m VRO A S5, A ADAIUMT L i 5 5 X R AL AR 4
BT BRI R IA OB LR B R, XYL B2 11 SO LU IR 23 9% il /AT 9%
s BAPRANE RIESS

#* 6-3 pIEEE RG]
Table 6-3 Negative Example

H 4 A€
content "IRAh, HEIdE TR B AR O 10 SR E . IR AR
B2 110 S BRE e 32, i 4Em 10 53 E, EAFESEERF
10 SERKZ )5, #idiom#. FEEIHARIEHIEL G, CH GLMR
WA, RREZE T 10 SHES, FONEZAR 10 SHSw . 52
TR RIZ S, AL 105, HENSTEET 205, fliHg
7 E 10 5. LR A S B ks, (HIRAY 791 10
Slha, MENT, MHWREHBEASRERFERIE 7. HERILEZ
B, FRE I 10 SRR, "SRR — B2 B N,
candidates [["Te/RR ", "— Mg, "Eb g s E ) "B R AR e R, IR T
S EANAE)
groundTruth  ["—¥& T3L"]

realCount 1

® 6-4 TplpEiE AR BT

Table 6-4 Quantitative analysis of Candidate Answers of Negative Example

WRAR  —Raki Ehgrosl BEoREat dEER S EnE

B TR SR AE
DR R B 4.02 2.77 3.92 3.88 2.95 2.87
LA E 0.40 0.68 0.34 0.35 0.64 0.70
TR S o
KR 4.23 2.81 437 3.97 2.99 3.05
AL 0.41 0.67 0.33 0.32 0.63 0.66

® 6-5 S SERE S

Table 6-5 Definition analysis of Candidate Answers of Negative Example

BB BEX

—&TX EEMERK, RiE.

— MR FHEEFRARE. RERUERSARE
TBE.

HHZR EE i A AFBIRB9SFAIREE
RERAESLEMLET—FE, E—EXS

EEMFE FHTOUMNERE, ERAKREEEEERZRAE,
MEZMTE.
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6.3 N

AT L 2 A SR IR A SR AR R () SE PR L, A AT L Se P i, B
REFEEAR GRS . 55 B BRI SERIRAIE .

6.3.1 &% ISR EHE

BB 1 SRS T R FIR B AR — KA E M B, 32 BB 5 A0 0 iR
P Ftr g B & 215 S0 A R A IR R 7 SO RO FR AT %2,
PR R F B MR IR HIWIE R, WK 6-6 PR,

* 6-6 FULEIUH Y S hn i AR A IER IR D . WRFTTLUE H, 2020 4
& | W AN SIS, HAR M B e A5 7 AU R, MERERUR
2019 4 E RGN YA ERFIRA, FEFEOENNE B £—Fwk
AR 5 ARSI R R — B, PRI AR S 3 BSAR B5 — PR A I 1 o5 S
A I

a2 o, P A 5 A ST R A BRI X

S RARIE T B E . UG EAR SR m AN Oy 7, B IERIE S AR
BEMLI, 10 R TP AN B0 4, HOA IERE AR, JekEdLIm, H [F
—AEMFEIETA EEIEMILS, £ 6-6 111 2020 4F2FEE [ Bl sk L&
AN U AN IR T

N7 A A 5 G SRR N2, DOE MR, B
(R 1 T EAT AH LA AR B o 46 v 25 1R 5 1 2 1) e e T B4 — A TR v
AU F AN, 75 22 A 2 R IE TN 380 78 28 7 Bl IA TN 4808 num_can,
R 4R -

(1) MBS R A BEYLIHEL 7 - num_can NANE ) E, & H P8 R A %
IR A R, ) B TR

(2) 42 3-2 /N rpos [F] SCRGHE AT T, B DRade B (5t v A 22 IE
B SRR S, e I BRI

HK, CAKEWAERPX . mERERCAKERK, 25200 3 400
s ARSI s B AR B SUAR K FEZ) 0N 100, FHZERCR. Mg, AT
B E R 5 A BT, AR T H e 1) BT
I, 2 RS B AL S T SR, AR GBI E R AT, R BOEREEAT IR 0
* 6-6 WAL 518 =688, WER 6-6 oAk, RUATNEESCAKIE 77
=B FER “realCount” 43714 1. 24 1.
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R 6-6 1SR R

Table 6-6 Examples of Chinese Idioms Test Questions for College Entrance Examination

2020 E 4= [H ]
BB TH S, SER T /N
EFESMZRERF, ZEZ_— BI1138 . ZEZ 2 M S F Ep & i) RLFE H

RIRTIRE, E K ENE S A M T2 H, EHEXIRRER. EaEikl, 2IFK
RER, HEERERALNXFNERIEELEH, BRUE, HTFXANLRRSS
FEMERAMES, XNATEZEL TEARKEZ, 8T AXER, BEAERRTH
RSG5, MRBIELNE TS, HHER. RIEENFRREHBER, HE
MRt AR, BN ARIE H CHSRIBRIMIGTT R 775155 ZR A L8] 77—
A GEFE NI T E—— Ty 1 [ AEAF G HIFZN EAR . BT A, hZ HIERSAESE
Z LA TR FTEEHI T RIEERE, LT L A TXT BT A Jed e 400 B 2 X 25 it T T2 7
2 R 17, TR ZARE |7 S LRI HITEIRNUS o BERN SR St A B
FRON ST EE . B EAEREE SRS, R b E A AR ib]
AR -

17. = PIANSCH R B i, e i —aie (O
AFNRIEN 7 HETE 725 Ree st

BRIRE L 7 9EH 0 A7 ASm] sk
CHoaMs 7l 7o A nsisk

DM 7 BIE AOLRE SRR 5

2019 F4=FE KNG

2L &), RIS A S 4 0 — BUE— T O

A iz R RCRAER S, R ERER R TRE, A€ E R i
St AR AL I T 358 4 P S I kS

B T P SARAR AR AR H R SLAR IR AR B KT R A FE 5, B 2 LA R AR 2 A1
H, ATRE S ON RO K — ROk R

C. hEEMFAGRAHZHRETR, JoRMK BN E7 EARH 7B, WE
EERGEH NABATIAS R, BN ES T

D. XL K AR LA — P BERE TR AL, SEAE VAR BT AN R PR PR 1 [ i A 21
BRI A ek -

=5

fEREERE B, T B B IR AN A IR e 25 AT 2K,

PRIERR T w5 B AN, ASCIRIEI T AU . G5l E . Ml 555 i &

525 BN EE R, &IE/AE] T 1000 250 -
FE TR A HE R, T 2 B i 1 DL B A L, T ki g 4 4,

AN ARSI R A tH IE R 58, IR AT ZA R e i, flin, XFF3R 6-6 1)
2020 FAEE T, WMREHELEHE TH 1. 4 DMTHER, TR Ik IEFZ
X C, MEEH 2. 3 NEMESR, KX HA KU L FFAK 7 R PR . W
A SCAETE Y e 25 A AE R i, ST I 70, IRJE R RS 2 B B T
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WA T DOE N AR I AR, X R 1 e b A 2 TR AR SR T . PR,
ASSCAE 1o 7% PGB I R RO 55 3 58 K1 SRR IR 55 A

X 1000 FHHE M GIHE B WK 6-7 P, SHGESHESE (& 3-5) ML, =%
R I PR (114) AT A Bl (99) S8 dE (127) 2
[A]; 7 a5 BB (31760 BUSGESIESE D BN SCE AT A KL B EL
N2 23 LR RSO ] o

R 6-7 15 R DR SR ST AT

Table 6-7 Statistics of the Dataset of Chinese Idioms Test Questions for College Entrance

Examination

Gl A
LEANEL 1000
SEKE/ CE 114
B i RN 3176
i R AN 1245

i S35 S 1.25
s LA 80.3%

Z 2l 19.7%

6.3.2 SCUGIGIIE

AT A TG (N AR R v 2% P B e B IR AR B, B AR A P S i Y
A 5.2 Firp o ia] Rl E-oRe SO o 7 R, BORLINZRGF LUE, R e i e
8:2 WLLHIFRIJa, 1M 800 25 BdlE xR HEAT R, 200 25 Bt EAT IS, BEAT
TR 2 o S5 R AR 6-8 Firo, 1X B[R Ry Hoph I SR 45 SR 51 A DRk
k.

*® 6-8 5 A B I A SRR B

Table 6-8 Performance of Chinese Idioms Test Questions for College Entrance Examination

Dev Test Ran Sim Out e

1] il HRE I
BiLSTM 74.5 74.5 81.4 67.8 63.5 74.1
AR 76.1 76.2 83.8 69.9 64.9 75.9
SAR 75.2 75.1 82.6 68.1 63.7 74.5

ML th, B R R MRS M55 5 Dev A1 Test IR SRS FE A
BRI, B9 8 R S T P RIS >, (L FO7 36 0 U I 2
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K H 256 M 5 Dev A Test BN .

RBIE S 150 4, FEHERPP4 208 100 43, 41 2019, 2020 FE351FG 4 =
FHE S5 3 0N 10099+ 100.63 4303, DLiZAF34 43 AT LUK B H R 8 1)
EHZRZIN 66.7%, =758 A AN [FE H LA R, BRI 12 R R 2 JAE R
5%, HELEMESREBESHE BN WA LGS Behn] U, 7 5% RiE
AR b, AR SCHE H R R 22 R FE R A A AL R E A 2 i =y IS B T 75.9%, A EL
T 66. 7% EAMNKIIPEH, 1K 308 22 AE B3 7K PRt AR SCHE H AR RS (1) SR 30
O TH MK, (ERASRA IR K 1D 23] .

6.4 ARE /e

A B 3E 3 I3 B EL AR A LRI A7 B X AR SO L AR R ) RE SR B AT B AR B
o i, SRR 8 I WO R T SO B SR A Dy A I, 96 EARE AR (1 S B
FIRCR o X975 T ) 0 B T DAFSH S 2518 A SCHR H A i 22 WL R SRAE R AL /T LAY
RO PETT BB RAL N R, HAESCPR N A H AR BRI gt 125 AL P 29 7K0F
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ARSCHR T B TR SCHE 9 ) T SO 2 R RAE AR, I3 T 58 R e sl
S 1 BT 55 SRR AL ROR i JrRe e B - N R R v 25 1 SRl 14 A
A, SR TR RCR

ARSCHRH T PIRPRALA A : BEoxt BN SCRAE A 7 1a] i 5B AL AT A X6 B R AL (1
B SCHE AR A o BAARORUE, 53l B & RAL P O 1 R e R a] ) B A — B0
)R, ASSCHR T PO S A, B g ] e 5 E] [ 0 5, SRR AR =R T
2o BITCEIN. Juasfefgiag, 2R SO SR aERAL i pdB i ARE (G
JRAEATE SCEARYE, 545 B E w5 B AT AN T8, N TR BRaX AN R, AL
SIN T RETE U SORE SC, 38 IV B AL e 0 W0 28 o R SUAS b AT A R i, s
Bl T OB Z RS A A & AR RRY], AR “ 3 ia fh &R
BE55 7 HRAEAR RAE 2 MR TP PR RESRTT T 4.5% % 9.5%.

AR SEE R BAR B BEAT 73 b, SRIGIGUE 1R R SERR M RACR - 7R B AR S
1A, AR SCR A RR EQ R B AR SZARABURE , I 1 e T b 45 B 5 I B i
IRV RIS, 3 IR L I AR R A SORE Y (1 B S B, R AN S Y (A R PR A
LU R R AL 2 18] (R B B TR, HARSZARBLEE S/, BISRA TR, AR AR
518 ACSCHR H R S R AR AR X A B RS (A0 1 e AR R 2B B i, A
I AE AT R REAS 252 T

N T BAEASCRE R (¥ SE PR N RCR , ARSI R WO 1 D4R R 1 SO s
FRARA, MERIEE, SeuEAR R ) SERr N I RE T SERRE R R, ASCHR Y
BRARTE S AR I HER R 75.9%, ORI i 125 AP 251K HE 66.7%.

72 REE

AR TR BT R G 0 22 060 B RALE, T8I 5] N B R SR BN AT (5 B
ANFEN BB RAL SR A 18 (0 8 o AN S A oF ) 13 TR A A R v F i B S5 )
R RAZHZ N R . EE IR R G, B RTE 5 B SS 1T 11k
RBCRIETT o RRTAEP AT LA R GIANTRIN AR, LI 9 AR 1 e 152 24 A
(7 IRt ] A B RE SCHEATRAL . 55— 7T, OB 5 — N, BIBAE 15 244
I — A E BN T, AR RIS X AR 55 AT AR OGS 56
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