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Research on Chinese Abbreviation Prediction Based on Context

Enhancement

ABSTRACT

As a crucial form of linguistic expression, abbreviations effectively
compress text and convey key information, thereby facilitating more
efficient information transmission. In linguistic communication,
abbreviations typically encapsulate meanings that are more concise and
precise than their original terms. With the rapid development of
information technology and the internet, the volume of information has
surged, and content has become increasingly complex. In large-scale text
data processing, the use of abbreviations helps alleviate the burden of
linguistic expression, avoiding lengthy descriptions and enabling efficient
retrieval of core information within limited time and space. Abbreviations
serve as a cornerstone for various downstream tasks, such as information
retrieval and entity linking, playing a vital role in numerous natural
language processing (NLP) applications. However, abbreviations often
exhibit polysemy and strong contextual dependence, making their

accurate prediction crucial for enhancing the precision and efficiency of
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information retrieval systems, search engines, and similar tools.
Consequently, the task of abbreviation prediction has emerged, aiming to
generate possible abbreviated forms of full entities, which are typically
composed of character subsequences from the full entity name. Effective
abbreviation prediction not only provides more precise input for various
NLP tasks but also enhances the system’s semantic understanding,
thereby improving the accuracy and reliability of related downstream
tasks.

Currently, abbreviation prediction tasks are predominantly based on
feature-based approaches, which model abbreviation prediction as a
sequence labeling task. In this approach, each element in an input
sequence 1s assigned a label or category to indicate whether the character
should be retained. However, such methods often fail to fully utilize
global contextual information, especially given the high degree of
polysemy in Chinese abbreviations. Furthermore, abbreviation generation
is not solely dependent on local context but is also closely related to the
semantic relationships among other components. Traditional sequence
labeling methods typically divide the task into independent labeling steps,
thereby overlooking the rich information present in the surrounding text
related to the entity. This study focuses on a context-enhanced generation
approach and an evaluation method incorporating thematic consistency to

improve semantic understanding models and enhance the performance of
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abbreviation prediction tasks. The main research contributions are as
follows:

(1) To address the problem of Chinese abbreviation generation, this
study proposes a context-enhanced approach that formulates abbreviation
prediction as a sequence generation task. By incorporating additional
contextual information, the proposed method enhances the semantic
understanding of abbreviations. Leveraging the powerful representation
capabilities of pretrained language models, it effectively captures textual
and contextual information, facilitating a deeper comprehension of
surrounding text and improving the fluency and usability of generated
abbreviations. Additionally, a rule-based candidate filtering mechanism is
introduced to eliminate unreasonable or nonconforming candidates,
ensuring that the generated abbreviations better align with real-world
usage and improving the accuracy of prediction results.

(2) To address the challenges posed by polysemy and contextual
dependence in Chinese abbreviations, this study proposes a thematic
consistency-based framework for abbreviation prediction. A two-stage
"generation-evaluation" mechanism is designed to enhance both semantic
accuracy and thematic consistency. First, in the candidate generation
stage, a pretrained language model is employed to encode input text at
multiple semantic levels. An attention mechanism is utilized to capture

critical associations between the full form and its surrounding context,
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generating a set of candidate abbreviations that consider both local
context and global semantics. Subsequently, a thematic consistency
evaluation system is established, dynamically embedding candidate
abbreviations back into the original context. By employing topic
modeling, core topic vectors are extracted for each candidate to capture
semantic information related to the original text’s theme. The similarity
of these topic words is then assessed to rank candidate abbreviations
based on their thematic relevance, ensuring that the generated
abbreviations remain semantically consistent with the original entity. This
approach significantly improves abbreviation prediction accuracy,
particularly in handling complex contexts and ambiguous abbreviations,

providing more precise predictions.

Wang Xiaoran(Software Engineering)

Supervised by Prof. Tao Wan, Assoc. Prof. Qiu Huili

KEY WORDS: Natural language processing, Chinese abbreviation
prediction, sequence generation model, context enhancement, thematic

consistency
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Beo T U PR M5 S, Qo] v R M P R B O I 2 AT R RS
N TS B AR FR AU — A RN, TEIXANE R, SRR AR E
AR JF R R SR A AT, X 2RI R T iE () 4ig 17 (Abbreviations) o £
W% 1] 2 4R T8 I 8 A AR KR BB R N — P UG SRR, e R M
MR EEFRIA T, T8 B e BRI R R AR TR, NET RS S
RIE, AECART IR w SR, AR+ R A H 465 A R FR .
ST LG TR S B 0 AR TR TE SCIRE A, AR A 7E 28 H SRE B AL BRAE S5 AR 2
JZ R o HAMBEA RUEAE SCAKEE, W IURE R, B REEAL 3 A B
[l HE IR M I TE S AR, U HAEE B R . SORMEE. MIESRIES AR
TE SRS, AAug ] 1) IERE AL BN TR m RGN AR It H A

5% iR T ( Abbreviation Prediction) Bl, & 78 TS24k 4 FK BT B2 F) AT A
AEIRA, Gk i E PR B E ” Ty il B G o TR 4E
W5 1] FEIAE 90K 22 SR A S0 A RE4A I 1R], W “National Aeronautics and Space
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BEZ o0, £ 1-1 52T R OSCHERGR LS, — ARG PR A
BRI LT TR A RS A R R,

(1) BRI M2 SR i B Y5 1 R i 1T R A A A, i il
REYRIKF R OE S, BIEJEIE AL E IR ANE E, n “BARIT s s 4
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(2> H AR B 2R SO IE ] LLIAL D B, i E s i 2H R R SR Ry
PRI A, LS4 me 1A 1) i ZELE s a5 M %, B =N UL bR, dn “ b
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i, s FBONFFIR RIS, I “ Rl G 7 ZEikoy “hRE 7
(4)  GIFEMIE: B0 IR 4 A7 A2 2 BT ST 5 ey IS DL, il & IF
TG R b c4gngan], an “HEAE FEME. A0, AL 4ing oy <Y
f7 .
211 s i A O 2R A
Tablel-1 Example of Chinese Abbreviation Composition Method

ey 3 e i 247 % 1]
BARIL iz 5) Wiz
R
Zaefk ZiR
Figint e it e
Hh L 1]
N ek A Nig T E
HREME FhkE
AL
I LS E kR
IR, o, [ =4
EEPIRTS
A, HilEE, A, AL ILEE}

FAMET SO SR BRI, T OCHENE E S SARAERT ERS, [F—ANE
FAEANFES A e REAFE A, IF H— D SER R AE 2 14 5 1E 3. R,
HR SCAE I A TN o B PR TE AR BRI — A BBk .

2 I AR S ] SR AR T AR R T ST AT R R U
TRUVRIR: FRAE A T 1% o RN A9 JR e S5 50 0 o S e ] 90000 F) =90 7
120 HAZCHBORAE TGl 1] (10 A2 AR R 58 (178 5 AU 5 GerH it . 1207 iA il
RN TE R F AN, 25 G iss gi it e s, SEEb H bR ding e XS .
SR, N AR PR DA A M DA i T ] BE PR et 3, U f1 ) s AR A A T
BRI, WREAFE EWIEAA — k. IeAh, BEE AR EeE e, 4Edn
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AN e I PR ) AR i, 5 G HR BB o i TSR 140 7 V5 DUDHE 4 g 1) T U ] R
B — AN FUARICAT 55 o FAZ O JEAR R @ 3 J5 i) P (1 A = RF E AT — ek
2 TCAREE R, il e W A N O B L A 1 v o SR IR b 7 VA R S R
Ta 7 T A Tk, (RAEAERE BT ) R

(1) "EAIUAAA T e A2 55 R R T4k e m MR HIARAE, R 070 R ARas 2 (A
IR 2R o HA)TEL, AT 2 BT RF FRAS, TR RN 5 51 2 55
FEHIAREE o

Q) EAVLFRA R HEA BN T IR BERE XER, FATIMET2IH
I A b BN B R SR 4 1 - 15 PR 25

(3) efiIANE T 5 CAP T EE L, BOYEAMUN A g4 & 1
i Lo

Sebr b, AR R SCA T R AL S R TSR E L B R E R, X EE R
FERR G2 A R T o B B FE A T AL BRI v J, AT AT 4 4 i 1) T
WA FIIRRCATSS, TR TR IUE A R SCARME . B35 R R 2 2]
BRLSK B B2 IRE L SCARRFIE,  FFEE T IR SRR AN bl 20 e i bR 25 45
IX BEPR B 27 3] TTVE IR AAE T e AT AT DUSE Zf i bR SCrp il SUE B, AT
= O S TR RE .

AN, BEE KIE SR (Large Language Model, LLM) i ARMZHE, F13¢
247 g5 1] FIUIAT: 55 38 W 4 T A Sy — AN P B AE BT 45 (Sequence-to-Sequence
Seq2Seq) o FEMCHEZEN, MIAYTRK e R A 4 Stk (URIE ) B H4ang TE =X
(HWEF) , XA 2R bl as B s S W, B8 TR —ES
RS S 48 5 FE A o LR e 470 A e 20 Sl A A ARt 2 TR PR 4 R IROG &R
HARD P HEN AT IIRTE L SFIRCTTEME, PO )2
T 15X Hh SO A BEAT A BRAC BRIK 705 il I B R WL T
FIIES AL EARMOC R, BEG T R AR T B E SRR R LAk, B b
W ] A RS SR T RTN, ABE A TR I A i S IR A i R R R ARG X
AR T FREIU 1) 246 B 1) AT — N B4 M IR DAk 975 328 T LA R - Hh S 4 s 3] )
(IR R

gi BPnA, FET BN SO R Hh AR 1 TN 5 RE e AR THIRAT 55 14 RE
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PACEIEAE B2 2107 3, R AR RN AR IE S8 UK 4 5 3853 G RO I A il ae
73, RESCAERR A5 SRR« SEARRISE M AE S5 T R R A R M S A

1.2 EAIMARINIR R & RitaE

T 6T HR S W AR PR BRI FUB O, ARSI BB R RAUEZ A TS
AR TN 7 2 B A BT BSOS JE 1 R S e ] AR OB R A B
SR SR I R SRS R VA AT, L e 1 P A AR R BB B ST P TET Y
o LA AR S il T L P 20 A A A« ORF L S 0 0 T s A DO AN T T A 4
FHF FEBUIRFA A S 5

1.2.1 3 45HE 7]

HSCAEI AR ARG LA B AN I R SR TR e T 4 L MR SRR A
TR BE A 35 SUAN AR IR IR RV o« T LT 0 BE 78 70 R IA TH SRR,
FERS TN ARTE 5 AL BRAR S50 gl Tz B o B, Gn SR BE A R SOAS ) A
5, 45 EKZE (Information Retrieval, IR) FREEI il 4 Bl R ANE S &R
DU HER R A = BE IR o BUAL, Rl LT — A SeAR 48 S, A SR
BL 48 5 ] DABE 42 2 R R A R Se ik, ATt — 20 5 e SR B 4 AR S5 I
HtE.

FE TG B B IR R o, WA R BRI TR A 5 22 i AL 4
5 . BT R RN A7 B A IR 5 U ] DG RCAN R e s
W R A A ] o IXSTVEIR A B DU S RIS B R S R AT
W, lhn, BRI AE” . WEENMARERS U, S e A
“CHEPLT o BB BRI RE, THFRENIT IR A GE i 52 S A AT i
AT EAERAE R, R SR T . B0, Sunl2fEHI2E T
R SUE BRI EML (Support Vector Machine, SVM) 777, A &fE B R
SCHR AR R SR e O ML 4 mg 1] . ZESREEAS B, SuntBUy TR AEAHLE B
NGl ) A AT 5, Bt D R T RS SR U DT 6 A B A Y B
RS BRI RS J7 5 o Chang!" U $2 HY 1 — Rk FE3 5 /K] R (Hidden
Markov Model, HMM) [JH PR E AR, - MSCAS TR A 3R UK & (1)
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TS S AR, Ak, Changl!SiEHEH T —FidE T HMM A iR, H41%
R S 45 ) o R A — T R P S T R, HG e T B PR R R 7 AN R B TR K
S “HRT

BEE B TR, — L6850 N 3 U v ST W ] S50 A0 — U Bl bR i AR
%, FAEFHF ARG AT AL . B4, Sun AT Yangl! OGS A3 H 1T T
— RIINFHEThEE, FH08FH 2 -BEMLI% (Conditional Random Field, CRF) {EH
pric TH. Chen!' HE—B454& T —Wri@E, X CRF JCi o (M 2 2 A0 4 Ja ik
KRBT T @A, JEA, ZhangSHRR TSGR I BIRF 4 R, i
FHIR N CRF TS R AIHEFE - Jiaol U CRE AL 58 B 20347 T
i 7E BRI AR TMBE , 38 I 48 2R 5 RIS S X B G AT PG AN
Gy, Bl EHET IR R G IS AR A . IR, BEE MRS RIR M)
Pote, FAERHE B SR T A5 GZ WA S T SCARmS R TRINATE 55, AT
R T ARG T2 R AR BT 759250 10 Zhang0D)y 1 fif e FP B bRACAT 45 A i —
AW AR ANFF G SCIE G S0, S T —POE A AR S X 2% B8R o R ZE RS S
TEFRFIZ 2% (Recurrent Neural Network, RNND Fl—ANHfE 45 5 T4 5912 75
AT LAY B R] AL A1 5K 5 R SC AR W 1A A AT 55 o Zhang 3 A A 0[] K A8 2 AZ
4% (Bi-directional Long Short-Term Memory, BiLSTM) H B2l SCA A {1 7% 45
RFAE,  DATSUIN AR S AR ] 68 82 PR B 25 o

BEST TR 7T, Mal?UE P F bR e 5 12 038 78 43 1 B4 ) 1 Hh AR R 3
I ELE Ab FEAR R 2 1A] Hb AR5 O 28 I A7 7E Jm) BIR A o 5 T 42 D 2% (14 Bl b i A 2R A
1 s b 2 TR AR A TR A B AT ] = AR A B BB ok B B W R IR AR 25
BIFERL . T AR UK ) B, WangP2V iy St Hh SCAR S TN S — AN 5 41 AR R
B, IER T A2 BRI TR B 45 BRI AR S R Caol?]
BB T R 46 S K S 1K R SO 58 Transformer, 3 LR JE T 1%
ARBERD IS R T 46 5 751, 5 —Feak AR — A48 5 Ak F AR 2 . Tong?*!
MAFHA R, AR T VRS AR 1A 72 SO BRSO i &, X — TV A e
] T 7 A e R S P PSR TR B AN M

PA_bJ7 v AN AR B2 (1 80t 17 mp ST e O] T 1 e, L SOAS B (R PR A4S
o SO R TR SR 2% 2R, 1T H AT TR 78 4075 58 3 rh SR I R AR B K 2 AR

& HE
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FEARMFTZ ARSI A AL o BEA T NG i ] BEAEAN RIS 2P AR E SR
A B FAEAE AR BE 78 70 2% FE B IX L 72 57, I W] i 3 350 ST I 1w U000 A

PEAZ BRI .

1.2.2 FH4E RS

Seq2Seq AL RS2 Ny —Foft A= B , S )N H T AL 48 B0, BITIE Seq2Seq;
IR 50 2 BB, 5t — R e ARG 45 8 I P 91, 3l R 1 AR T VA B
—AFHIIE, FIRX AP H R ISR . X Fh45 ) S Encoder-Decoder
BAL, RYmfd-fRidmial . 78 5B BL, K2 HEE TN E M 25 (RN 35 B e A 4
I TR 2%, F T AR 25 R 3 T UIZRMERE . BJS, Seq2Seq 1
I N R A SRR . AR, MY Seq2Seq BN K A RE IR,
R Sy G [ 5 24 (1% 4 B v 2 TV (R BR K SCARR I 1 LB e N T R X — il A,
It 5 V5 T I LA PG 233 R R ) Bl TR 3 R0 ST A i T S 2 AT 1 S
V£ HARIE S 43 (Natural Language Processing, NLP) A58 15 FHvE & /L]
KA w5 oI fE . PhamPOYENLES B BEAEAY 5] N T 286 R L, A4
ARy 7 AN R 5 . VaswaniCPUFRH T — B 14 56 42 T 1 I 0 4 AAR I T
150 2% AH 45 A IR E Transformer. SATT, [ HESE AN B 17 0 b . AT 4
FAIAE . GuP2HgH 7 —FhdE B A g (NAT) |, iZfERD 2 AT LAIFAT ™
A HIRF . LeelB3IE AR ARG &5 TR 0 —AMEARGEA I By, DL bR
P S . SternBHH HY 17— e T4 N ERAE K PP 51 A2 Bk AR 70 B Y . Oy
T A BOMIEARRERD, SRS SR (CMLM) PSR FHElE = 22450 H br
BEATRERLIZE, EACTMARES . Levenshetin Transformer(361H3 & —Fh5 (1135 3
ISR, Al N R R VR, DASEINEE RS (7 51 4E . G-Transformer!®
fE Transformer 15| N T R EMEAE A A w2, LUK 2 A A0 SCRS R0 16 11
HbRBRER MR M. T 3a 2, 2 TR ILEI Seq2Seq HLAL )
AR, ISR T 2 AN R RS, i RS, AL 45
SHE RGO, 2 5 S5 VRIS I T ),

X T P ST B T 4 8RR T B R B A AT 55, (0 E AT
K2 HUT H A BT VE 5 FRAR AN SCAR A AT 25 AR AE B 2 FEBOR, XA X o
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P& & NP i) HE S SNIE To'e

1.2.3 ¥t

St 3] (Contrastive Learning) , J&—F LGB K% 21773k, BIERLLH
REAFE B, R IX A AAHEEA . B ATTETH E AL (Computer Vision, CV)
AN NLP U #ASEHAT T ARK IR . BRI L2 ) TAES-O 8 T CV, HRH
JS2FH T4 BB IR S 4 AR AR 811, B A AN 5] 1) B A g Y AR 1) 481
DL BB 77 202 ) AR R AE . UT4ESR, Xt b2 DI 7E 1 AR1E 55 A FATR
RN T T Z R, Bl SCARR BT SCARSR I8 1A SRR % ST ) 1360
F5 N T RIFISCRE R, BEFCER T AR A7 VR A AR A A
AT . SimCSEW M ] Dropout*sIg 75 {F g e N H s 1 9, LL—Fh e &
#1720k IE (57 . CLINEMOMs F WordNet!ObKE 4 16 235 5 Ay ) SCA]
JR AR BB ATL R SR A3 TR AR 1o Taeuk' M F P FH A [ 1) BERT!?,
713 AN A2 . 3P 00 1 e ) AR (R RS A 18§~ ConSERTUSIEf i ik N J2
SINT VYR B 1 3 SR SR A3 IE S249] . DeCLUTRBM Uit T U €& Sk WA ]
(17 SO o EURE BH PR AN G 12

BT SRAEZ 2140, X b2 ) s A N TS [F) i B AR 5 A BT S . B
Sk, £ HSRE S 42 (Natural Language Generation, NLG) {F45H1, £
T2 S LA RN R R 2 2050, S8 I SRR AN R 5 AR BA A) 7 AR ARk 451
T, BARNE S A FRR S — N EEM A E . SimCLSEOME X b5 > 3 FH T
—NEANOTES 2 VAL I B AT I 5 A 45, B 7@ AR PR Febn B A AR
FRARAL, DA /INAE RROBEARY (F1 )1 25 E AR AT A P8 A 2 (8] ) 22 06

H R LG5 2J7E NLP 8gih 52 8 7Tz A, (AR A U %3 5
o SO R TN 45 A R . AURAESZ B T SimCLSPOIR R &, FI AT L2 >3 3T
B S B R TG IR G I R 5 A SR DAy R SR S ] A R AR BRI
5358 247 WS ] o 2 o

1.2.4 EfER

N Y Ha7R SO AR B3 R L A FE AR, R R LI W 2 — b R Y
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To M B SCARFEAR LR o AR G A AL LA Blei 4 1 B3 S KR e TR 4 A
(LatentDirichlet Allocation, LDA) AAEE, EfRERA R B2 A 1A
JR) s R DU HEWT vk A F RS A, AT SE B E RN H 3 K L. #E LDA
f2EAl b, BFFEAIRR T 2y AR AL, WjZ YK LDA (Hierarchical LDA) (58]
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A SEILALES B E N RIE S CAnERmg . HERE . A2 MISCBERTHE . Xt MilftESs (n
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WO SR AR R R R A . A 2-1, R ENAERX MR G E N 1,
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Original One-Hot Encoding
yiX7] o\ M| A
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Figure2-1 One-hot encoding example diagram
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) T R A 4 T R P 38— AN AR ) ()OS, A 75 B (3 UM B R
5 DNEE T R o SR B S A AR« 18 SOMARL IR ]38 2> tH IAE AR B |
T IXFOU R VE T o AT 2 S L X 4 A (1 e Je LA % a3 A AR R
(Distributed Representation) N . HMGmAGHHEL, 8] ik GEAE 8 <RI 2
(] (I ARABL P RN DG 2R, DRAARARL B TR AE [ B 23 () Hh S BT o SRR N AR AN B
IR DR IR, IERESRE T ) AR e ) Az A 1 RE

MK % B2 R &, Embedding P BAALAE Ay — B B 5 56 &, BB
maping(f :a —b) , HAAG RS PERIZERI R PEO), EFIRAIITE LT, A5
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Figure2-2 Word embedding space structure example diagram
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AN E RN D CInE RN 20 FRE A 1 9B w(@) LA R N,
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BRI KRB OL T, RIS 25 3 & IiliEE B R
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Figure2-3 The training processes of CBOW and Skip-gram

2.1.3 ELMo
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Figure2-4 ELMo architecture diagram

FHEC TR A IR A 515 (W1 Word2Vee. GloVel™D) , HAZ O AT s fE
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Figure2-5 Transformer model architecture
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H . AWIREREWTEE, B ERR, AR LRI E R IR AR ) . B2
FAF A ERIT N R, JEE F 5w, RIS R B2 R AR (5 B & . (e
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Key 1 KeyZ Key3 Key4 ........... ;.

............ BrEx1
m ] GGG
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Figure2-6 The calculation process of the attention mechanism
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REEE R, St 7 EAD A SE W B AL BERE 7 o 10 2 SR R AL E I O F
TR BRANEE 2 MR TSR N AR, WA F A B PR (0 2 A, Bt — 2D o
TR EE 2 HETI MR IERE
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Figure2-7 Schematic diagram of the multi-head attention mechanism structure
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23 XfEtEE S

XFEE%% 2] (Contrastive Learning) 812 —Fh o & 4% 2175k, AT UL
ANFIREAR Z TR AR AR 22 S, 27 20 B R IE R R o ANETAR GE i o
2 T7VE R I o R OB ARV EH s, T A2 0 I 4 3 TE SRR A SRAR A S Y,
ARV AS B 2 7m BE N, i A AR AR AR HETE . AL /U2 T BE B8 R FH R bRid
BT ISR, AN R SR ER R iz AL RE 70, A& H T AN RS A4 . it
Ab, R )i REE I G B A BT AT R HE, G i 288 ) AN R e Al A
27 DL ] R

FEXS HE A 2) oy, AR 5 B2 S0 ] R0 A AR LS AR AT B 3 s 2 |) [X ek, O
KRR IREAR X I3 T o NS — H bR, 105 KR E 40K s, anxt te
125 (Contrastive Loss) Fl{E Bk (InfoNCE Loss) o X Fufii kil i i /Mb
(7] 288 T3 45 A ] P9 B 125 A KA AN [R) 2R Tl o AR 1) ) B B SR AR AL Y, 17T InfoNCE
Loss A ] Softmax T+ IEFEA MRS, A3 sm BRI X 0 A BE F1 . 9 1 3t
—BARTHERE, W IESE G T BRI SRR (A . #T . Pl AR s,
PAIINAEAR ZRElE, SR s B S A2 AL RE ). AL, ASEENS EE SR (A
KFETERABA TS5 20 W)z F TR R EARM ISR T & .

XF A o) OAE 2N SIS N A . i, AETHENULSEAT S Cn R 4y
K BRI NKARAEE B, AN SImCLR i 2 38 9 A LE S g
AR RFIE R, BESRTT 70 2RBCR . fEBRNE S LS (A3,
A% TS AEREED B, XF A SR SO LS MR 4E ) S E], RS SRR
JIPUH] (4N Transformer) K A SCAR 22 [A] AR o o S 4 3] F000 ) A% 0o AT
55 FE AR 45 7€ 1) AR A4 FR TN AT e i 1 T 2. SRTI,  FR T4 da] Ry Oy =X
ZHE, AIREAFAEZ D AIAT 4SRRIk , 3 794% Gtk R0 0 s fi BR e 1 1 7 V2o
DURE UL G 1A ) g B 1] o O B 2 STl LA A 2R R 38, S 7952 28 F 0% B 35 b 3
X 73 AN R 0 O A s TR 2 s 5 itz b PR Rk 7 b S S B R R DL T« 1
Ab, BT RN ] 1) SE R & AR T B SUE S, % Ee 2 2] W] DU I )& AN [
()b DA R, ARSI 2 3] AR AR AE AN [FE B I, JRR IRAEARBL B ST,
AR 1A 15 B . IR AN RERE U H DL 4k ia], b Regh & b OCHE
D EERT &5 2 Y S B A&, B2 o TN B P
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2.4 KEING

MRAEASTHIWE FT AR AT FE N 2 A5 5506 AT FOR R A SR SR 1 9
9, XA A ST L AR VBB E R, ARSI FUBE |
WS A, AN AR F AL A h B A ) SUA R ORTTVE AT R
RJEN G T AR R BTl R BV RBEBOR : Transformer. VEE /BT AHESE
AR LA ST SRR R AR, IR REAS B BEAT TIRA 3T
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LA AR (B AR 2 SCEEIR T HLAE B 2RI 5 Ab BRI P Al e 1 = s 1k
HPREE . HATIIPE R 2 2 IR ARG« SeAR-Fangin] 7 ook, Rig
T3 75 JE B AR SR AEAN R TE 52 (19 2 E 8 SR AR SO e, X 5 S 1 1
PR ALLE SR N AR S B OB T, BRIV BON R M RRVE. K,
e R & B SCE B S s R Hd SR, AU R . XY
FE PRI 2 s 1 TN VR B S5 (R, tHOORR AR R AR BT T R RS I 15 )
HISCREe AR BRER NSRS o S il BN R SR gt i, Bk s, 3.1
WHE G MESHIBHE 5, 2 IFHE B SOE B AL IR VB $RTHARL
MCRE A7 B 18 o v SCRE e &5 773 T IR IZE 8 3, BE 45 HE LA Hctis 5 P i s O T A
AASIRM . B, 3.2 TR VRN RR SR AR A IR, AR EEERTR S5
BOF M BAAMEZ . AEURIEAL b, 3.3 Bl B BN R R A LN
HIE, Sl T e By MR T R, T RE S T A AR
RCTE SRS, B TR MR SR A SEBRN  R I A2, 3E— 2D 5T LS
(KRBT S

3.1 iRE=

LA R AR O R F S AR R W EER UL, Tz B EoE .
AZIRAR A AR SCHR LA S AR 22 8 M AT ) A o A b U B L A 48 2 (1 L AV
g 1 RIEVE, BRIEAETE 5 A, A OB R A IR A R e
S, MAE BT Zh A A0 3 7 AL B SCIE 5 USRS o 491 4, 4B 3] < ey 17
FEA R B T RE 40 I FRAR “ g AR B “ms BE DAk &” o [FFE,
IR BERTAFRAR “AERTNTERIR RS, WAl R e TSR N R “ AL
MREL” o IR 2 SCPERN T SCRBURR A ASE 15206 6 ] F) T -5 9 B8 55 v P MRt | 1~
AR B HISCH .

SR, 4 R SCAE I A AT T I (18— A 2 3 ) Bl R R PR P . A2
TR RZ KM “SAR-Aamsin 7 —JuE AR, SRR G ER SCE S
FidsR . B IR S HlE 5 BE SCRF LA 1) i e 1l ST R AE 55, (AR SR
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g RIESLE S, X2 BRI W B Fe e 17 5000 AOAR 5, 2 1T PR ARAB AR S B 2 o
RIZACRE DT PO AR SO VR 2 ] BT 8O, HAAS SRR T BAR IR .
FEAR S gt ) AT 55 r » AR (S0 MR S A 5 i i) 2 [ ) B4 DL FC AT
SO MHERE . SR, Zei 1A A SR T AR MO T e A ) 1 BBUE B . 1K
o] B 10 AR5 2 0 DA e B et 1) 55 SR S TR IR SR R & o AL, il
AR I AN T S BT SUE B A B A, RO R T e ST R R
RE AR BEPTLE o

MEAYEFERE, 1N SOAF JE A A SCH M ] TN A () 2 P T R -

(1) VEBRBOCTE: V2 gl im A FIR B Al fe e 2 N5 X, 5
BN SCE R, R RE NS B AE A A IR E T BT e i AR AR 3G, NI R0
FRIB o

(2) SR A RE ). b 7h SOA5 B B AR R T 85 v (1 e A BUAEE
185 FON R WS BTN BE 77 o AR R 4 & b SCEEAT SN, 2w 4m] A T
MEe A2 7 RFRG, HEmgsn MR AR EE EREETE SE N,

(3) Mo R 0 1E SO R ST SN B T 52T IR R i i 3 1
SCHIAEHR, I REW INIRRR R 5 W 4T B . A& ST AL BT ik AR REE Fli 3
BB —TRC A 3G BAEETEIR S 05 RS AT AE AR St i SeBr R, XA 45
RRERYLE LB 25 SRR SN 215 S5 AN A o

ERERE, WIS B SO JS Y mh SR IR N Bd SR T B 2 SR T T 4
W] FHAT: 55 PR BE R S Bt . ASC BRI 5I A2 LR UE R Ana R ES
AR SRR A RORANEE R T BRSO, B s AL OGRIARE
73, D9 JE BRI et A A R 4 4 B N A i A U R R . X - BRI, A
TREPEAL Ja SEAR R BN SR AR, 3 BE A R R SR FH SR A5 77 B SCRF AT DR B o

3.2 ERhEHESE

AL L WangPUR AT (R BRI AR 2L 284, R A T AR SREg, 400l
M CN-DBpedial™H1H BE 5 R A EARIEHEATE B, B IR0 1 2 F8 1
{75 a8

(1) CN-DBpedia
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CN-DBpedia J2& 91 3C4ek i HACER M B P Ok S5 AL sl e 2 —, 1
DBpedia 1 H 4% . DBpedia /& — MR 4EE B R S5 100G B IR IR
AT AR E I H , CN-DBpedia M) % 33 F oo 32 P 25 10 32 EURD 22 2
CN-DBpedia H1 1) %# LA =u i A2, R GRSk, KRR, BSE) B
AN, Flan OhE, B4, Jbe) o GLF, K, #IURHEE o A
MR BCE O di g ) B, HE e N CN-DBpedia i 56 RA4E0E 1] . 42
% HAth AR SE ) = . it = o8, e T LN A T IR B
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1) 4el&in 52— Bk B = Jo2H A i 4 i 1] 40 25 FH 4 R 1
FFH e XA T ORIESe i Ja] A AR 2 18] B A 18 SR — SO, 8 40 R R AN AH
S 3 AL R SCA VLA

2) AT — B0 s ] P R I8 R R P A R v 8 A I
PRIF— 30 1 SFAFI B KRR DR M A FR 21 247 0 D] R S EoA B I 32 4, ik
Fo BT VR L T BUK B SR 2

R & EIR AN AF )G, B CN-DBpedia 173k H T 45 & BRI = o2l

(2> AHEAFR

N T SREUE 2 RIS AR R, WangP2HE— 0 W E R ERETIREE.
EEHRRHERKMAEL AR ST —, BHE T FEE N CEREE. BEER
AR 5% B AR — AR, AR R BEEROR T %k HINARR. filn, <
[ R Bk R A B TR A w) 7 RIAZ ok H IAR AR, AR T IR & 20 18 1 2> VR
N ZIARIA G RS R, AR H 4R s a4 . B, K B E R E
YA R A T2 SR PR AR, S T D ik UM% 2% H R 35 4 SR SR E 5 O
IS f 2 Il ELATRTE,  TE Rk AR 4 17 ) 8 R I (e AR S TH
PREE P45 5 4ges e, BUE 485D #HATULEL. B, o E kR AR
BIARAR (faifk: EAERD 7 iy “ R eREER” RIONIZEPR ) 4ans 1. i
XA, AT RO A A R A TR B - SR AR 1]

B FIRTTVE, MIE T — A KB S R O, B ARG T
R 3-1, BT S, 128008 4 b B 4 A0 R SR A BRI LT L 1) 447 s 1] 2L A o
BARELL 8 1. 1 KILLHI 3 I ZREE . SR ERATIN AR -
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% 3-1 Rkt
Table3-1 Dataset statistics

0 PlIER S I rAE MHASE
SEAR AL 75,724 9,466 9,465
SRR K 9.6 9.7 9.6
A 1] T 5K 4.8 48 4.8

3.3 BURE LT T AE

o SC AR A R TIOIAT 556 bR SOAE BRI B R e, PR, SRECARA AR
M L v o bR SOAE SO0 B R R A OC EE . R G B AR A A SR A AR
0] L PR AR, SR Z SR R b SRR, M DA 7S A A I e 1 FE AN [R)EBE R
Z VEFRIGE . ik, ARSOWHERE BT T E— 2 BRSO, DA s AR
ERIIE L& FERITNAT 55 e e . BN e i R T

(1 MHSCE FEERAR BRI R S0E R

IE GEve e SRR A e P e iiBUNED L AR S BRI T AER i UF R A ik 2
SR ARR, FlR 7 0 T B0 L1 4Ems i o BT 5 RS E R H IR 5
G b} SEAR AR B BB B I R SCERE, AR E R E R AP
H A R A SR RIS S, REUER B R 3C. BARE .

D AT A R A S A AR, el APT Hz SR E R E R
%H. WRKEAE, WEBRFEZE HRHEBE;

2)  TEIREBIROCHIZ HI, ASCHREGZS H I “faiN” 50 “MER” o 1E
N ETFXNE, Ja SR TNAT 5 $ s 5L

(2) MHAERSRESEMNA LT UER

JUEH B E BRI T ORE R SRS B, (HIEETA SR R T N SR F R i AE
HAR PE PR B O S H 0 H — Lo 0RO 4 TR BB T S . [
i, N T By AR B SUE B, AR T A i S A (GPT-3.5)
KA FRERR Y T

1D GPT3.5 A/ EFEERE

U R TR B A SRR BN, AT GPT3.5 kit —
7R B S8 . GPT3.5 fEYIZRd A2 e 7 KB SCAR SR, W Tz
TR . IXAEAF T REN AR RO T S P SR AR DGR R B BLUMER AN TR LE 1S
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R, ACEEH A OpenAl $24L1#) GPT-3.5 #21, A AR K47 £ R
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TRAE U R SCN ARG a2 SR M 2 N T, 38 4 Je) PR T — [ 5 SCElA
BBAt, R T R AR A R RN, AR SR I8 I S a4 r) Rk — P IR
AP 2R TR

(3) EPFEREH

R TR R bR SCME BAE J5 SR SE 50 BB A ORI, B T RS BT
o, RSOSSN EF SCHAT T RSB

1) N T B R E i DU B SR IR 45 T, AN =ik H (s
RAFR, 4in%ial, ERSCEED , xb BRSO a8 B A e 1] 1) ) 1A T
(38

2)  F BB SCAKN A 25 A BE 0], A SR T AR SR R 48
BRSO AR E . T, ST EA BT CHRB SR R RR BN A) T
PRI BTATE BT, WEAL BN —N) 7. Hik, BUEMIAFH
L SEEX Y, BR)YT R E AL AR B A T R SR L2 RS
[min_length, max length]. min length Al max_length ¥ NS ¥ . Eit, FirfE
BL ) E) BB ORBE A bR 3

I EIR AL, AR ST DR BOIE R 7 T 58 BE IR b S 4 B 1R B3 4R CED
(Context Enhanced Dataset) . Z&#E&EM S T FEM ETXES, SR
J SR T R A R AT SR

3.4 KENG

AEE S HI 1 rP SCAENS R UL 55 1O BETH T 5, R 1 B SR B
ZAES T EREEN. f)E, BT ORMINZMERIRE, FFAER 7 8FEEN
AR, Rl diEid CN-DBpedia A ET L B B I 3EAT 5 S, LA
TREUE R ZAEVERIHERA I FEBLEERL b, S0 8RSk = 5870 B F SUE BRI
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A, ARSCHE M IS O SR — s E AR N SUE R, BT
A A A SRR (GPT-3.5) #hFRBR I RIS . Ak, FRERIHKC
AR B R, RSO B SUE BP0 R&SEEE T FE
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£ 45 BT ET I8 480817 E BY

ARFSRW T P BN SCRE 5 10 SCHR ISR R RO, B AR R SO IS
WP TERE . 4.1 50 B 17 2410 SO 3 T A AL KR PR, IF A x 1k
AR TR IR TT S . 4.2 I 1 AR SCAE A RN R A% O B RS, IR TARSS
moRan TR E SO R SR L TARSR O 7 BB AEA . 4.3 TR 4
TR (R R AR DA, AR ER bR SO 9 e R AR R R R R A RS 38 T X R
BRI IRES TR RIERA AT, A 1 U o) 368 o 3K S AER AR TR 2R (1 T A L o
4.4 TRPLE TATE R PRSI BRI, BESUE VTR, IR
Y T SRIR IR X O E RSO E s N, s TR S X LA b
Al ERYSRIREIR, JFRILEAT 1 VRIS Ee A e D9 1 ik — B B e AR R A 3L
Ry EHINT NIV, o8 7oPESE R, FHg5ie: 21 B e oo s
WA 2 T i AR IUE IS U D5, R E AR T T SO ] AT 55 PR RE

41 finE=

75 B PRIE 5 AL, il Al (AR B MR INAESS . JCHAE R SOR
Birh, A S B SRR, Jins i AR IE AR AR BN ARG T
TV S 2 SR IR S B A5 RIS DAL e B | 1 SO AR . B (S R
P ARIRIER N 5 PR SO FR 26 W 3] A5 P AR SO, iR ag 032 o XAV
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Hstii5 N

K 4-1 7 a0kRie 5 iR

Figure4-1 Example of sequence labeling methods
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Nl 4-1 flros, K2 80rh SO s ] AT 5530 & O O PP A ARG AR 55, 3
R oo SR X 25 5 SEAA P (B AS FAFREAT AL, F87351% 749 2 15 I 2 1 DR B A B
KNG, B A SR T AR . R RE R SR E TSR
SCYEHE TR TN 55 Th AT 1 g ke, (ER BT IR MR ARAF L B B R R % - BT
Ao RS 4 AT R B SR EEAT ARG T, Sk = X S i A b 245 2 LS
M AFPA 4R BT . X RIRMERRE, ESLhrmildrd, #HAA
WA S 0 7 RF AR FR L 3, TR REAT R 23 SLAR A 5 S RV AR 1S
o SR, SEARHIRTESC, CREHBRIA . FEIE ) B R mE SCR R, TR
LIRS SEAR 1) 4 F 3o A% G2 1 7 SR AR R 2R E 78 70 A FH K S8 T8 A 1) RIS
B IR T AR B AT B AR B U ) S AR AR I R T 52
) 5 2F PR A o

N T SRR R, AR SR A SR B B TIUINAT 55 B AR SR A AR T R
FFEE G PN A SR 5 T 1 B R SCE I, TR RE R BAL ST IR 5% 4
(K12 R S B P SRR C A AN A, 3 8 AL il iR AE 2 G R P e s At Ak
BRI 4 Ry B R SC o IXFPIEAMY BERSAE 2L SN 7800 25 F& 1] R SCIRE I, ik
REIEIE SIANZLEEH BN B R, AR I 3 2 iyl SRR, AT 35 B L B v
Fsh BRI is F 2 R iR Be . AR R b, 7Y 8 B JH 37 2 1 5 et 1) A At 5K
HITE E R, femA s RegHEmi Itk . I XA EIHT, RN BER IR TH X 4
] ZE ARSI, S RERE Y s R R TE B AN BE I AZ AL BE ST, T AE SR
FH FR e L HE B D0 S P LI 2 2R

42 REBR

H SC 2R s 3 UM 55 R0 A% o F A AE IR S A 5 3808 3R] RE R 48 5 #E 4T 1E
. BikmE, FE A& TR KENERERN
X =[x, x,..x, ], Hppffx(<i<n). [N EKEAm 5iZ LK RHI 3L
A ENXERAND=dd,,....d, ], Herpm g EFSCE R, 5 d(1<i<m)
£ SO TR S5 T, AR TN — N ARG S P Y =V 0s- 0]
Hbk R 5 KE, Wey, eX, 1<j<k, &X—mEnEAHN:
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Y =argmax[y;, ys..... ] (4-1)

b, Y SR BN B R W 17 51«

A SCIRAT 55 R FE A A AL FE 40 P L R SCf5 . e ol A i (e
T TN S PR, A2 A A ) 05 3 7 1 0 L e S B
ST SEREE o FEIXAMES 1, ASCOE I RIEI 4 SRR - F s B
Sk TR e 575 2 T 50 17 0 T A ) B 2 B S 1 2 B S 3
Tl 732 B TE 5 JR e B0 7 0 AE R B 0 T =3 MR, T 98 5 v S 45 37 70
45 P B AT 52 i

4.3 RBIZEH

PR AR ZR AN ] 4-2 P B oG, ARSCIIN T BRI smdnihas, %9
P F AL IRSAR I 5 B A X L ILAR SRR CENSUERD D Ibmic 3R
BN o 9 T R DRI AL BENS i O 34 R LR R 1E G R, ASCHIH 5 BERT
— BRI IR I AR IC I BTAE IR AL B IR, P& 3L R A 21— A
i fih s bRrh, A2 R — 2R R IR S o IX SRR R R I g A AR 10 B 25 (1
B R HATAY, b B 5 B AR S R R R R R SRR

BT SR A A 25 SR Ao

) EE e B [!--- +De) )
e P | e L
| i | |
| Gl |

X | i

6| ORE e B g o

\ R h--.%]f?‘ﬁ-?:...-ﬁ :

[ e o TR (Tsinghua University) , 4§ ] [ TR I 4 1) ‘
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Figure4-2 Model structure diagram
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Hok, 7 W sR AT B A R Ty, AR SR T — A BN R v S
BART Transformer CPTEOI i 35 4r . CPT {F A —Fid i T v 52 E 4R 15 = B
(NLUD AR (NLG) ARSI FRIZRiE S8 . &R 1 AP Transformer
LR, BFE— AN F T ASE A S SRR AR O L i i 4% (S-Enc) [ Transformer
Gidas, —/NHT HRE S BRSO Z B EIS S (U-Dec) , LAR—H
F A AT S5 1R 2 A RS 28 (G-Dec) o AEFIIZMBL, CPT K HEHOE
FEM (MLM) MEMEFGY (DAE) (FE&5HTHIN%G, DAIEsREA R
SCHERRE ST JERA CPT B RIS G-Dec, FIHHINTFI M S 4EHRFE, &
A i E AR RE FB Y

B S5, H T AR R 0 A e S S AR AL O T B ORAE S R AT 2
A, ASCHE— D 5NN AL FRASE SR, AR B P A8 W 1 AT ORI o S A AR R
ARMG ]2 15 e AR T IR SR 5T, A B S RS AR TR, WIS Rzt 4s R
Gb, RETATREAFAE R TUR TR e R s, IR R R HEAT 4, DA O
A AFRE R RGOS S S0 TR AN AT AR

43.1 ETIiEmymag

ZETC B AESRIBURM ARSI P B IE SRR E SR, DATE 5 SRRt A% v T g
W& PP A1 o R T R SR K A RR AR S SCAR AR I AN, A SCIE AN 1R R AR AL
[BOSTHI[EOS], 7 AalfKEEMANT NG ME R E, UL G| N[SEP] K1
B X 1D o HANFH A IR

S =[BOS|® X ®[SEP]|® D®[EOS] (4-2)

W 4-2 From, AR MR SRLHIIT VI RN R IERAE, R34k
B BN 0, HMN(O0,0.02) FRAERE, HHZH-USHANL=0 y=1. [
IS 9 T HERH LN SCA I AR, BEMPRIC PTG IR AR I T — M B
NS SRJE K EATTH N 2] Transformer i astert . BARKUL, X T 58 Mhric
I<i<n+m+3, x € R FRILFRFHN, CREE MRS B — AT
I B ), A B AT RO ARG B R R B AL . AL E AN
p; € R* . JLEMIRA T RIS FIKIF 52 . OSBRI R A TR )
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DRI PIEOE WA 2711111105 2 N o O PR T AR NG L V) LA E e S R A (R A
FI AL B G S, AR BE S S A i P A B R S R BRI A
AR T RN S A B RN Z LR

X =54 p, (4-3)

B R RS AL AN B G2, OIS LA Transformer 2k,
(SR 8 AN TR SISk, TENRT A, 1T Transformer (5,
G FRIT IR RO &5 1 12 8., TGS T B 1 2 SN SR A BRI 1
S5, [, JET Transformer MIZAY 5375 B T BB 76 40 R FH A N SOA LS
B, DMESATE T TS, (i AR 1 8 A RRIC B
KRR R € R, LAY L2

h,hy,... h,. .5 =Transformer,_; (X, Xy,..., X, ni3) (4-4)

S, A b FORM B ABFHC IR T Transformer ) VB 4L,
AMRRR TR O & A S, AT T MR IS R, X
UL LSRR A SCAR RO 7 SR SO 3R AT 5 R 2w 1
B B KA

SR, o F A5/ A SRR 40 T MR SO 8., T ORI
FATRESINNE, Kk, AT KRR RER ST B, ASCOUH 2 AR AR
b2 B nemea BRI, UPURSM . BT, (L4

FRARIC R E 27 DL X [BOSTAI[EOS I E R, X Lo RoR N H .
H =[h.hy,....h,, h,, 5] (4-5)

Herb, H AN B NSO SRASAE, REA S N S ARG A L AT i B 2R B B I X
RAETHIE 5 30, RENS JEAE T 5 4 1A AL s A R 15 2., S e 2R f oLl Al
PRI
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4.3.2 HaREHERD

A LA 755 Embedding () %o CPT IR, %24 7 916 ok
Transformer B {5 A & . 15 RS TransEnc() %7~ Transformer Zifidgsd, 75
5 TransDec() %7 Transformer fiEfiasth. 4 EMA X, DHIEA T, CPT
Y i 3o 2 T AR

H; = Embedding (X ,D) (4-6)

H? =TransEnc(H?,),i € [1,M ] 4-7)

Forfr, M 3R Transformer 4if% 8 KR, H K7~ Transformer Zifd & 12 i =

HIRERIRES o« FESRTT Hy, Z ), ARSI RE A5 ¢ A 18] 22 n] DAR R 2y -

H{ = EmbStart(y <t)+p,, te[ln+2] (4-8)
H"' =TransDec(H ,H},) (4-9)
th’l =TransDec(th’]71,H;[), 2<I<SN,NM (4-10)

HA, N ER Transformer RIS ME, H 2R Transformer RS (1155 1
JEHIBRGHCIRAS, p, BARMLEMNG R, H) 22400 D ANPGRS
AT —%C %t 1 token S HAT B iR

2, MR AR 4 Y I — 2 2R AR AT AR e T -

9, =g(H") (4-11)

Hor, g0 FR—AHT softmax /3288, FFLLH Y RN KITE L FoR T
W Arid. J AGRR P AIRIEE (MR, D <t RoRfn i Rl Es - MRic 2
HTEIFRIC . DI, LAY AT DA fctar i PP o Y o
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4.4 55T

NIUEAR TS HINERIVERE, AT E RN A T RBIRE, SEER RS
E DT TS0, IR SIS A R BEAT 0T o

4.4.1 £ B 51N I8FR

XTSI ER Iy, ASCAEH jieba FEAE N0 A AETONIZRBTBL, AU
Adam W fefbas S BT HRORINGE, GRS Hnh . BOAEE /N E
N 128, S3IENy 2e-5, WIGRECIRICE N 10 %2 NPT IR & I N B A8,
ASCH ] Dropout #AEBEATAAL, 8] AdamW L@ E MUK, fEAEAL
UARAT S5 34T S HONE AR e i A P g

NHERA RO VPN ARSI P RE R I, A SCAESES 1A & (Hit)
TEVE T AR o A SRR AS B I 4 & 10 2 FLSE b S, PRI A ALy
FREA (Match) o iy 32 dn HAEAAE AT A R A LB . B s i rp
R A DU S B SR I SR S

4.4.2 MEEELER

N T VPSR A R, ASCIHET CED $dlde, K5k S TR R
ITHE . BRI ARG BN R AR B . Hory, ARG A AL T
CRF, RNN-RADD, Bi-LSTM+CRF, BERT+Bi-LSTM+CRF . J 14 il Y 0 45 .
Attention-based Seq2seq, Wang et.al??l, Transformer, CPT.

(1> CRF®l: CRF £ &bl v I, HZan gy R X 1
FUT, MNARE Y WSRAREENS . M TRSRRMS. SSRGS
55 o TEAENS AT AL U5, EMHIRONS E BB AR E R IE S S - 1205l 5]

NT-ERAEREH B A o

(2) RNN-RADD:RNN-RADD 757K RNN 5 ] T @357 #(RADD)
FIBLEIARSS & o BhAT HALHIA B T IRANE AN FZOR A, R ES B R 3UE
SHIERIRE .

(3) Bi-LSTM+CRF: Z# A EE T Bi-LSTM LA K CRF BEA . JRIERK &5
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Roep, A TR S BRI PR BAENRRE .

(4) BERT+Bi-LSTM+CRF: ZAH &5 56 ] BERT SREUEFR RS 7F
RITRN R, SR 5K A N B0 LSTM . 5ta i CRF 30T oS4 mg i
FRMIAESS -

(5) Attention-based Seq2seq: & TiER /11 Seq2seq & —Ff HL7Y f1) A= i
M, AEH Gt de- AL AR 51 o AR SCARIGE A b, B R R R B R
B G MR BRSO\ B R H 81 2 TR R K R

(6) Transformer: Transformer /& — &8 S gt - AR AR, 32 B
T ABATS . el BRI SRR 7 71 iR B Ar ok R
X T o SRS R A AR S B R B PR RE

(7)  Wang et.all?2: 5522350k b ST 4 g 18 BN 55 78 2046 o 7 910 2B B i)
R, AR T —FHN 0 seq2seq FH YA —Fih 22 L I A5 Y

(8) CPT-base: He/BUFE ff A A IR R SO TN ZRAEAY, #EVF 2 NLG A£5% 1
R A

R 4-1 LIAR
Table4-1 Experimental Result

P Hit

CRF 394
RNN-RADD 42.5
Bi-LSTM+CRF 434
BERT+Bi-LSTM+CRF 449
Attention-based Seq2seq 32.8
Transformer 34.6
Wang et.al?? 47.6
CPT-base 46.5

Our Method 483

PP LU R B R G RN R 4-1 Pl o T AR AR SO 0 35 0 1 e
Ao LI R TR0 R W] 1 F T BN SO 9 ) o S e ) T 7 R A R SO e 1A
MAESS ERARE . R, 2 AT 8BS b, ASCHA Hit {5 L AL 2
MBS SRR 1 0.7 70, IRTARGT7iE . XU A SCAE F T ki 5 Y AT LA
A REHARIARR LR SUE B RTE UE R, 2T SO B A RCR . A s
AN ETFXERR, 5 CPT-base fHEL, TRREEERS, EW] 7 ERUEBXH3C
248 T T 55 1A R
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443 BT T EEKENSHE

TEASCHE W o SCARME AR A O VA, R SUE BOREE N REEEA T . ML
JET53 0T, §7 e B SCE B0 7 a5 0 Bl A B TR PR 78 0 CBRRRAE, (H [F] B T
I (5 IR 3. — 75, KA B R SCAT R A B A DL SR AR T8
BEE. R, SERYE T OCE D BARRERE HRENE S 5 YL, HI AT RE IS oS iR
SCHTTERD, fE B,

NIRRT AR SO BEX B 1 R IR 52 el , A SCEAT 18R B R Sck
FEMZHLES . T THRE BRI RIS, A0 B R SCKEERR S 2 200 LAA . Wi
4-3 fi7R, MR SCKEEAE 0-150 X [AIR, R ay b R 2R e b, mid
K B3 (150-2000 WIFE 7 dr R . B, 4 BT CKEY 0 1
B R A AT B R SUE R, SR E R R 2 R FRIRIRAE T L N s B A
T 5 () B B

49.0

48.5 A

48.0 4

47.5 1

Hit

47.0 A

46.5 A

46.0 -

45.5 =
0 50 100 150 200

Length of Context

B 4-3 bR SR RS i v < (1 52
Figure 4-3 The effect of context length on the model's hit rate

4.4.4 NTiE

9T HATANEIIER, 08 T LT IR, S RIE T ek
BB 1000 /M A5 U3 7 A T A8 57 R -

(1) CC: FATHMSRNFIE, REWSHMFELAEIILR, (A SHHE
e R, R CC

(2) CE: FATTERHH G, (R RIS SRR Y S i,

39



LA TR RS S 8 5

MR /~NCE .
(3)  EE: ANREA MFRIESLARFIRTE L HE S 455 0 gams1a, gk
EE .

HARME, CC. CE. EE =MERI2EIM01F 4-2 FiR.

R 42 AN T 4 AR
Table4-2 Four types of abbreviation prediction

BNt SERIE A IER 4N ] eS|

Match JERRE B JexK
CcC FHOC AR & HAR EPAdE)
CE LN IIN=R =) Bz LN
EE eI o2 HE/ AR TR LN

W A B AL A0 H 1000 AN FEAR N TPl 45 R WK 4-3. B3R 4-3
FIAL, TR 1000 DEEHLEEAS Y, REAS dr b A s, RAGRBRRE —2E DL b
(IR A B TSI T M — R RS . LR, Rec {389 F Ree « Ree,
W R 7 — 58 PR BT 1) 28 B IO 246 s 1), i ASAAN 2 8 I 2R b L
AW 1A, 1T B AT B TR T G e A AR O B T R LE U . S A, A5 Ree

A R, T B AE T SCRR AR DT DS AR AE S P
*4-3 NTLahress R
Table4-3 Manual sampling results

Judges Hit Ree Rce Ree
1 52.4% 23.7% 20.6% 3.3%
2 52.1% 24.3% 23.2% 4.0%
3 51.9% 25.1% 19.3% 3.7%
Average 52.1% 24.4% 21.0% 3.7%

4.5 KENG

FEARE, WIIT 7 PhEE T BRSO 5 1 SCAR NS R T T ik, B AR
BB E 7T AL A PR e SC 5 3R] SRR SR PR o 32 2R T SC 4 e 3R] SO AE 55 R
B XN R, IS I ZRE SR B R0 BT XUE R, ARG
5 1 SEAR SRR KL BN SO IR AR S, TR 1 SEAR IR 216 AR R . 1
SR R, EEX SR IR VORI A A ok, JFEE T BN
SR JE I Z B I T RS S i W 7R o B SOfE RS I
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£ 58 BT ETXXEFE—HMERY a7 7

AT 7T BN SO SR S A N T, AR T AR SR
] I TRMPERE o 5.1 518 1A% G 5B B A s 7R A o S gt 3] T o 14 = BR A2
H R IR 1 AR R R o R AN SCRIRMETT T A A2 2 Ak 5.2 FF IR 1 X4
W T (1A% 00 H b, BIAEB IR SCAR AR S, JFRIZAE 55 @08 — MLtk A
e 5.3 WHESENHE T IOTERVBAMESL, G ik A= s Bof B SC 38— 8otk
PHAEBT B JF R A 1 S MR D REA AR B . 5.4 15 NP AR B H 17
FAE NI B AT T — RYISES, IFRT s 45 R4 te - Hr.

51 iRE=

bEE H IRTE 5 Ab PR AT55 0] o SC 4 i 1] A R RA PE IR SR AW =, AR ST
B B A RAS 2 1 3% A 8 HH LA RO, e 1 Ak i B o R SR Ty
TET P 5 R 7 A S o BN B A A3 e 0 DR 3 T P 0 0 T SR s R B e
Aang e, AT BRI AL, BAEESEN Y R b AR B W R PR . B
o6, BT Z B BRI R 2 R AR, T AR 3 1R A% 5 52 B R R TR (12
FEUAE U R AR E ——BE T ARt U e B ERE B D0 4 ng e, SORT REAE BT AR
EANGHAEIC. b, B BRITAEAE T RE SR BRI AN, o
eI 22 SCiA] s [R) SO L FLAE RS B TR B N AN AR, AR R A I L S
RIS R R B, “ N THRE” fEARIg &= Nl gedang N “Al”
B N ARG VES Z BRI Zh A TRAR, S DL R 4 e 1 208y B
SR B, X “EREERR” RSN Bk, WS N “AE S
J&” TR BONERBRZ 78 BRSO UG R, W TE SN T R AL
M S HE R . IR W, B BB A A G T AR TAE

(1) fRiGE S EARE : 558 a Kk, BUERAREESITER
27 B A

(2) 15 UL RE JIAN R« ToVFRE AEAH PR AR NG 1] 5 4R 2 8] FRVR 21 SRR

(3) X2 X5 E R ORWRIENAPEZE : ek R T s R, LUE N,
AR TE B 7 K
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PRI, T RO IR PR AR, ASCRIE RIS T — R B AL I s ST 4
W TRIAESE, A “MB R 7 A« BSOS 7 BRI DI NT, (R
TN GRAE 5 BRI B R AERE T, 4560 L 2 o0 00 5 U e SR M, S S Bi o /y
R BE R S — BUME R 4 e T . FER O R TR R Y 0 A K
(Retrieval-Augmented Generation, RAG) [4r ¥ B ARG &2, 55— Br ik
A ik 2T Transformer ()2 b5 28 h0 48 4844, @ T 218 5 B8 7 21 A
FRE ST, TERORIE SCTEREVERIRTEE T, A i 7 75 2 I g Al i 4, AT R
b AR A E b0 O 4 S TR TR o B B B b T S0 3 R SO PR 5N B ST HE
28, I R R R URE AN ZRAE SCUUECRAY, 0 ide 4 W 1] HEAT e, DR e &%
IR g B R AT S B B R oK, SR A i B AN W] 4

HARTIE, A UK - ST 7 TOAT 55 W08 5 81 AR AT 55 5 1 1 B 7l
YIZRIE 5 B SR R AE S S B8 7, TRANIZHE R SCR RSB R, M AR i BE
FE A = SR U B RIS A SR 4 3] o FE BEIERE b, I 5] RS O Bt B RR A
A, WA W R AT R, JEEUH P R R SRR s A e ],
AHRTE T HP ST V] FROI PR R P R B

5.2 2B BFR

o S 25 W 3 TN 55 R A% O H AR AE T X I S A4 58 3808 3 RT RE R 46 5 3047 1E
B . Bk s, & - A& N TR KARRERERRN
X =[x, x,.x,], HpnRoReRKE, x ATHES, FINHESIZEARMER
Ky m A FRFHSCAR BTG RN D =[d).d,,....d,, ], Hrfm Ry ERSCE P RN
FE ARSI R TR 55, BARZ TN — MRS Y .

AR SORE i ) AT 55 AR O — AMEAL IR, 5 AE S KA AR B g 1] 5 ¢
BRI B T8 8k, BRI S, ASCE LA Ceand R IEHEN 17 £E
&, WH A ABER ARSI, B Cad ={C,,Cy,....C} o Sim(c;. X) R iR 4z 1]
¢; G5B SLARIE I X Z B KT8 SCHLLEE, SR AR SEAR L EE AT T 5. 0 9 il —
BOEBRME, F PPl ik e e a5 TR SCR K — ik s DU Ieie B ARk
PR LA I ]«
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c;eCcand

e, Y FOR LTI A

FEBET B 3 Uk Y R S R TN T3 vk bR A AR A A 228 4 s 3]
FEZHT B R SCE B 5 IR SeAR 1 R Btk . Juit, ARSCONPrA i A i —
A BUEHEA BIR, FEAR AR R X Ao e 248 et i B9 28— BT, HEF BT

Y =arg max Sim(c;, X) ,Sim(c,, X)= 0

(5-1)

L H o AEBEHER FIR R, HE44 55— R G e ] U 2 1'F Dy e 2 1) 4 W ] LMY 45
AL A7 A5 3 (10 45 A T O HERA O S S S AT S

5.3 1RBILEH

ARSCHR R T bR S SO R R SO g A TN VA AR AE SR ]

5-1 ff, AR B S P AR Ay ke A R BORT | R SO SR VAL B B

Input

hEA AR K [University of Science

and Technology of China]

HEAH

CN-DBpedia |:>

ChatGPT

WX A

PEEFERKF [University of Science and
Technology of Chinaj: fLT ZME &Y, &
TEMAFREER, FREEHEL.

[Located in Hefei, Anhui Province, directly under
the Chinese Academy of Sciences and managed by
the central government...]

(1) A R B B Ei it T BART Transformer CPT Fii)l| ZrAs 4 5k HY S
AESEE, MM FE LY . BT S, e N X MEAERH -
FXEED, B (X,D) i ANBIB A b, Il Zr i Y LA Bk A5 3% 248 1 1]

Y={y,ypudicd o BUAb, ASSCRN ] — 415 5 3RS Tk 326 4 ek 1) 566 i 26 DA

TG4 il

o g A R

FRHLBRAAL IR FRR BT A AT

of s
" R ARAE (. ERHE BT RRE e |
il

[University of Science and Technology of China(referred to
as:China Academy of Science and Technology), located in

Hefei, Anhui Province. ]

fe S8 I =

BERTopic —>  EEENT

MacBERT —> SRS

K s

-1 BRI

Figure5-1 Model structure diagram
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Pl S BRI ARSI T = (D), D D) o

(2) RSB B ESRI B, AR SO B SO
H R KA B AW 7 5 N . FAATT 5, 4058 (XLD)Y AT = (51, Dy By b »
HT BRI Y 0 E RS E, Een T A SSALTR X MR D, &
SCFE RSO D BRI ¢ X 7, SRR B RS e X . HR, BT (R
Bre “07 ) 7 HATHR, KX AMBAN “X (FFR: “%7 ) 7o XRERTBU
i bR SCBRRA D = (D), D,,..., Dy} A EA PRAE L FSCD o R4
WA ¥ B SR XSS IKIRRAS . 7EAS 8] PSS, AR SO BERTopic - A 453
bR 46 b SC D R SRS ) bR SC P AT A . A BIE R S A
T =ty gyt (Y T = 4, By} o 45, A8 FRE B2 STUNGRIPAE B, 235U T
FAGAS 7 AT AD, R AT 1A AL BEE A § B4 o R, P44
65T 5 Sk R SO O e R I T 4 T B A . AR, AR
FRIVE S AN P epis B e B Y

5.3.1 fxik4E g ER

B AR ST B, B AR AN S T R Bk A 1A, DA ORArh . Dk,
2532 LA— NI 25 o 52 BART Transformer CPT 7 Sy JE Rtk it 4T ik 126 47 W& 37 )
A p. CPT RN —Fhi& H T S HARE S B (NLUD MAER (NLG) {551
TRNZRE SR, C KA T AT Transformer 2244, A —MNMEF NI =5
2% (S-Enc) [¥] Transformer 4%y, — N THARN)IRE Transformer Fifdds
(U-Dec) , PAK—NHTFLEMIIKE Transformer fERG# (G-Dec) o BME
A7 b S B MRS 2 20 ) RS S R (MLMD M2 5 34 FY (DAE)D
55 AT TN S

G5 58 I R A AR B K SR RN, B 47 O] TR T BE 2 R AN & TR
FLET P 7T o IX e fi i s 1R I AN RE A UM 46 S o RlIL, X sedg
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B R B B, O T ANE kMR ARG IR, AR SORH — R 50 R R R
SRALIE ST SRR AR, DAAS BB 2 10 k A1 SR g 0 1]

(1) FETRMHFEEE (word-based rule) : fEHCH, {alJEH/MIE X
FLAT, AN X IR S AN RE R SR SC AR IR T o BRI T DL M e B TR 20 X
o D o Sk A RS, X RE R RE R BR SURE AR IR, SRR ERIEH R
JFESEARA—E

(2) T ESEHIEImEE S (truth-based rule) = HFAEYIZRIBAT LA
IRAFECHE, R G 55 B S B A DA P 0% 328 445 ] ] AR R e R AR (A T
g .

(3) BETFTFAHHMIIE R (character-based rule) : 5 FEIGIE X EF1H
EARRA R I AR R R S REAS, RO EATTOR R T R AR A 1 R 1 — 0 A

B2, TEI BRI G B B B I B ke A 5 2 OREA S, AaR
BT fe 2 1T B R ST R — SO VA B B AR e A 18 0 A% 398 446 1 47

532 ETFXEB—BIETEMER

BB BOR B RS B VRSB B, B AR T VA U 4 e 1 A
BN SCRIHERA T . LE R B SRS 43 Dy A R AR AN A R SO VR B AN B

(1) F A A L

T HE R SCAS R AR [ 3 R AR RS S, 3R CL IR S — AN SRR 1Y)
T T E . RSB Berb, ASCfli ] BERTopic E @R 53 5% D AR D, HEAT
F2# 3 #r . BERTopic A8 5 Ml $ SCA IR 218 UE B, 45 38 A il A
MR AR, JCHAER A SRR 0] 7 Z IR 5 R I R 7t o L
L TR R AL FEAT SCAIRN « RN AT B4 S K . FRE R AP IREEAT
F AR,

IDEEREN /I 13) <

7t BERTopic 0 U AT iR N, DAFE & 2 (A R A R R, X R R T L
FEVE X AT He . BERTopic S Sentence-BERT HEZE, iZAEZL 72 ¥ F = 4
T ZRTE & ALK A 7 M BV e o s R 1 ) B 20w, IS M A IR A%
ST SV BE - 45 58 — AU B D, B SOR o L B — MR
AN RE E -
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E =BERT(D)e R™“ (5-2)

Horbom R CAMER, dRHRANMYEE.

2)  HRABRYE SR

T e 2 1) T2 B v, 2 ) R AR MR I ME S AR A A, BE B R 2 U .
BERTopic H1 {4 Ff UMAPBIEYER D, FRAES IR AR IR A Eumar | FAEBLE:
FE EARER T FE 2 1) e AR 00 R SR A SR RRAE , [R5 B 4 A B 1) R SRR
BOR MR A3 2R TT

Eyup = UMAP(E) € R™ (5-3)

Hr, &k RFRYEE4ERE .

A, {8 HDBSCANBIRERT FEAE 5 1 [ R HEAT 582K, 2B e A i A
A R I BT, LRI AR AT DL 53 % (B T AT HERR , DA = SR 2 1 R
BRI G RN CAIEC T — DT ERET

T = HDBSCAN (Eumar) (5-4)

3) WA SRR

BT REFBHA R ERE, £/ c-TF-IDF FiEX 2R BT FHER, #
WY 3= R 2517 o ¢-TF-IDF % TF-IDF 8053047 1 ook, ‘&% 8 1 e e e 200 (R]
RR) i EEE, SRR AR R, Be 8 B AR R R AE

W, =t -log(l +§) (5-5)

Forp, PRI £ ¢ IR . FEBESRBI R, 2K e BRI ORISR
R BRSSO o SR JE TSR AR A FOM ISR, DI R — il x5 it
T 2GR el AR 31 L 4 Bk DA 28 ] ¢ AR F U ok o
o N T i IR AR, AT BRI BRIE oI — o DL, IXRPIE 251 TE-IDF id
RER R IR AL R A N, AN B SO o XA A5 RN N B SORE R
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AR R AT B e, IR ARG I AN L R L A AL 0 T R
c-TF-IDF &7, I H AT DK 3 @i s el 210 F P 48 € 104A .

(2)  FE—FHEEH

PR B AR ARYE R R SUE BAMEIE R SUE R, (3 S ik 40
W ] SR L TG 201 3o 24 WS AR R TS v R VP 4o Rt ARSI N AR B A

Y 5E T ATy, ASCAE F S 45 Transformer 2 %% MacBERTI®615) 5%t 7

7 ATt R [CLS | ARic M AR A S TR, i R s

hr = MacBERT (T)[CLS] (5-6)

hi, = MacBERT (T,)[CLS 1,7 = {T 3}, (5-7)

Hrh, hr FORT W, hi, FoR TH0BN . BT AEYIZRRY B B S s s i T
e i ] b, PRI AS SORE T BN SO(E AR A £ A T AN IEREAS, EfE 7o
M k- VMR GRS A A FREA . 7 BHRNFR A het s Hob ht* e (hi}
FEA I DR 75 R A R R B AR R RN R PP A AT, o sim () 3o R 52 AR AL
Z, T RN EES L

i i)z

L, =-log
‘ iesim(hr,hfi)/r (5-8)

f=1
FEAEFRRS, VPR ADEAE T N FIEE M 7 IR N 2 18] [ A 5% AR AL

TEN T HIPPIr, X NARIE T y B9VFor . SRJE, ARIETF My ik i
KHLERY -

Y = {I}i | );l eY,ie K}, K =argmax ksim( ht, ht)} (5-9)
iefl,2,...k}

54 KB5S

NYSUEAS T BT W VAR DU, e AE CED Hda R Bk %5 %5 HoAth J LA
JIEEAT TR SRS

47



LA TRER SR A AR S

5.4.1 2% B 51 N iERR

TEAGE I A B B, AR SCAE F Adam WAL 38 7E B 4 B AT I 25, VI
LSBT BRUHLGEE RN E N 128, £ R A 2e-5, YIZGFIRBEE N 10
o FEVHEM B, WASEUT: MUEEKNEERN 4, FDFN 4e-5, Ik
KRBEE N 10 AP R E IR B S,  Fra 8 — BRI H Dropout #
TEEATRAL, i Adam W fRALES /MUY R, FERFILIRERAE IS AT S 4K
TG AR i B A 1 81,

NHERE RO PPN A OB B M BE R B, ASSCHESEG A6 A T Hit CavpER)
TERVENTRFR . e I iy P 3R RS AR AL W] DL SE i N SR IR SR S

i B ‘Numn|
it@n= ‘NS|

(5-10)

Ferpr, | Numn | 327 IERA 280 HERT 7 44 L

542 (ZFEGERRIAMEHRE

ST A RO ) A il 4 1 3 4 s ] 250 0o T P 4 e 5 SRR — e YA . 3
W b, AR IR AR R 2, (B A 1A RS 5 49 B E 4R R A5 R, AR
117, il 5% 3 4 W ) e 18, 1 2 VP A ASE 28 e 55 P R )R 2 [ 48 o S 35 3
PRI A T i o SR AT 2 4 2 (R AR P87 AN S et S B S A o 106 4 W 3] 1)
g, s R 5-2 k.
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80 4

75 9

70 1

65

HiteK

60 1

50 1

45 4

5-2 B3k 4 ] BCRE X i R R IR SN

Figure5-2 The impact of the number of candidate abbreviations on the hit rate
P 52 TN, K (EENTHARS, b S AL . > K M 8 51 15
I, SNG5S5BS A R T
B IO SLALARBERGEIRIAE, ML T B AOIRI MR, K 9 8 I RS0
LS RSP PR . R, AR SCRN IR T B R 8.

5.4.3 MEREELER

N T PSR A R, A 5 R — Bl g B LA SR ZS R AT LA
B MA A B e RN e 21 A AR . Forr, ARG LA FE: CRF,
RNN-RADD, Bi-LSTM+CRF, BERT+Bi-LSTM+CRF . ¥ %4 i 5 A 40 45
Attention-based Seq2seq, Transformer, CPT.

(1) CRF: CRF &R M pLas 7 I8, 2 R T 8bRd. Sk
WRSEATST . FEGNG IR A BT, BT RS B R BURIEHR S . %07
Pl 5N T 5 R R B A A

(2) RNN-RADD: 3 7L A BT iR b AN F RN A L,
RNN-RADD J7EK IR ph 22 45 5 F T @ 3h &7 . (RADD) HINLHIAHES &
DS Enh BN S5 BB RE A

(3) Bi-LSTM+CRF: &R A 1 3] 73 B AR A A N RHIE R A B A
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Fil o

(4) BERT+Bi-LSTM+CRF: ZAH &5 56 ] BERT SREUEFR RS 7F
RITRN R, SR 5K A N B0 LSTM . 5ta i CRF 30T oS4 mg i
FRMIAESS -

(5) Attention-based Seq2seq: & TiER /11 Seq2seq & —Ff HL7Y f1) A= i
M, AEH Gt de- AL AR 51 o AR SCARIGE A b, B R R R B R
B G MR BRSO\ B R H 81 2 TR R K R

(6) Transformer: Transformer /& — &8 S gt - AR AR, 32 B
T ABATS . el BRI SRR 7 71 iR B Ar ok R
X T o SRS R A AR S B R B PR RE

(7)  CPT-base: He/BUHE ff A A IR R SO TR ZRAEAY, #EVF 2 NLG A£5% 1
R A

R 5-1 IR
Table5-1 Experimental Result

nit] Hit@1 Hit@3

CRF 394 50.6
RNN-RADD 425 654
Bi-LSTM+CRF 434 66.6
BERT+Bi-LSTM+CRF 44.9 68.8
Attention-based Seq2seq 32.8 47.6
Transformer 34.6 48.5
CPT-base 45.3 65.6

Our Method 50.1(+4.8) 70.9(+2.1)

R 5-1 45 T PrA BRI SRS R SCIn g R, ARSI 77k
£ SCAE M ] AR 55 T R BLOL S, BT A AR . Bk,
SCHE USR] N T HE S B AR ST AR Hit @ VR Hit @3 3645 £ B HUE T 50.1%
A T70.9% M ST, IS P R RS R BRI T 4.8 M 2.0 NE DA
TG T7 %
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RVEREAS B 1 32T, BE—2BAESE 1A PP Al i BOAE B AN o S 4 i 1] T JAt A
(RIS BREAE PRI AT R o 32X A2 DR D DA B B fE % 6 A58 28 0 &5 SR AT 8 — 25 (1)
AL, WOR TN SRS B R S R B AT T I A
LB P R0 P] SEE

544 BT E T KENSHIW

ENEEAARTER TN EZE I, A TIRARFTAE T SO A
REMIREIA, ASCHEAT THT B R UE BRKERHRSE . RS, HTERE
JIRIPRH], AT B SCK RN 2000 A, EFSCKER 0, B
T SEAR AR 5 45 W ] L TR AR SEAR LR, TANME R ST SEER 2k
WK 5-2 Fim.

R 5-2 BRSO EER R i vh A 5
Table5-2 The impact of context length on model hit rate

EFXKEL Hit@1 Hit@3

0 45.3 65.6
50 48.7 68.4
100 50.1 70.9
150 47.3 71.6

H13% 5-2 A, BESE BN SCRBERIDN, HXS B Hir @1 (B AR B, (H
Hit @3 MXFEE . HIR, 2 BN ICKEELE 100-150 X [A] AR, HHir@1EE T
Pk, (HEAET) R B . R — N SEARTEA AT Re X REE 24N R0 4
K. (B2 FREFER R Hit @1 {520 4w 17 F 0 M 4% e bn . thak, 45

MR BN s B, Hir@1 A Hit @3 YERER R, IXE—IRIE T B E
B AR E 1 E T
5.4.5 BT B & HN A9 ERL LI

N T AR FEANR AR R s U S 536: 45 R A 52, Aol ER 1 )3 5 s
FER I IENVEREHEAT VAl o VPR S5 2R LR 5-3,
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R 5-3 A R A0S A iy 2R 1) 5

Table5-3 The impact of heuristic rules on model hit rate

Jia R =) Hit@1 Hit@3
All 50.1 70.9
w/0 any heuristic rule 473 68.7
w/o word-based rule 42.1 65.2
w/o truth-based rule 48.7 69.2
w/o character-based rule 47.9 68.3

RYER 5-3 AR, WS H LT 45
(D) HBEAEE—FE RN G = FEEERVERE T, XFe ik 1
JA R HMAE DA R BE o () B AR ] .
(2) ZARB BRI T 18] (0 Gt 45 B AU I, REARPEBE HH I 1 e 09 0 25 T B,
KRR IZAN T BRI R T Dtk i Ko X — IR R AE T, G fE i
B HRINITE SCRAL, fEST e SR S BIE S DL R, BEBRER Rl n] e & AR
HAK S Wi A it SRR TR AT, X EEREASKI AR (1R RE P 1 S e
IR, dEmHEsh 7B RERISETT

5.4.6 AILi¥h

F T BRI LR, AR CHEET 4.4.4 IR N TAPASHESE, S BaE ML EL
1 1000 NMEEASIHAT N ThRiE, 41t 7 CC CHMYEm&iA{EAME—) . CE (iE X
) MEE GBS SSHYRE) =R nAm L. 88 LR 5-4.

*® 54 NTHhpesh R
Table5-4 Manual sampling results

Judges Hit Rce RcE Reg Hit+Rcc
1 45.7% 29.3% 17.8% 7.2% 75%
2 46.3% 28.6% 18.5% 6.6% 74.9%
3 45.5% 29.7% 17.3% 7.5% 75.2%
Average 45.8% 29.2% 17.9% 7.1% 75.0%

R 5-4 R[50, 1E 1000 MREHUEA T, FEAR Hit (A Rec EAHXN B &, H
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AN EHEIE B 75.0%, 3K R WAL AL SR 048 G 7 A 5E B
B RERS BRINAL T — 2 DL EREA, LR H b DL S AR B 2 i3] Ry 1R TR
BRI Ak, 4R F Ree SA —E ], Ui B R TR SCE AR e A5
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5.5 KRENE
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