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Abstract Abbreviations are the essential parts of the vocabularies in natural language, therefore, acquiring abbrevia-
tions is a basic and significant task of natural language processing. We proposed a method of extracting abbreviations for
the given Chinese full names from the Web. The method has two phases: candidate abbreviations extraction and verifica-
tion. In the extraction phase, we constructed query items to issue to Google and saved the results as the corpora, from
which we extracted candidate abbreviations. In the verification phase, we defined a full names/abbreviations relations
constraints, which includes a group of constraint axioms and a group of constraint functipns. We built a relation graph to
reflect the connection of all the full names and the abbreviations. In the process of verifying, the incorrect ones could be
filtered out using the constraint axioms and the relation graph; the candidate abbreviations could be classified with the
constraint functions,and the incorrect ones could be identified through a classifier, which was trained using the types of
the candidate abbreviations, the values of the functions and the tags in the corpora. Comprehensive experiments show
that the precision and recall rate of extracting abbreviation extraction are 94. 63% and 84. 09% , respectively,and the
precision of candidate verification is 94. 81%.
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N_Clas(Fn)
i, N RIR Fr SPET & R RGO 1 7017 B A
ZIRRE 6 Fnfl An K BEXR
T H RS B R AR A 2 f B4R LURIE S B BB
ZAE. HWNSEERRXT SR RKEE—TEEN, — R
EERKER L 5~5 %, @RKEHHX —EHIERE

e

YRR 6 IERE AT -
0 &1
0.5 &2

Js (Frn,Cam)=<(. & £t 3
1—logio logio [E‘%%J A4

ﬁtp :

%14 1. length(Fr) /length(Can) <1

&4 2:1<length(Fn) /length(Can)<{1.5

%% 3.1, 5<Tlength(Fn) /length(Can)<2

&G 4:length(Fn)/length(Can) =2

ZRRBOR B Xt & & FI0H Ryt , IR
0 %1

f(Fn,Can)= 0.5 &2
l—loglog[ﬁ%] #143

K':P :

%8 1. length(Fn) /length(Can)<1

248 2. 1<<Uength(Fn) /length(Can)<2

%tk 3. length(Fn) /length(Can) =2

AREI 7 An ¥ GoogleArchSet (Fn) ¥ L BLEISREE

B 273 Google A R R #R BT, £ GoogleArchSet(Fn)
H ) BB R G B T AR A SR B

ARER 7 B E AHENT .

— 2
fv(Fn,Can)=1—(ﬁeq(Fniggn) 100

B, Fn = “BE T, Cam = “ERM”, Can, =
“EH”, freq(Cfni) =42, freq(Cfn) =12, RIBA KK 7,
f1(FnyCam )>> f1 (Fn,Cany) , BT LA Camy BIESEER . Cans )
RACHRE .

B Fn 254k An B, 8 B 218 BULABRE R FR, B
B TFRE CanSet (Fn) , Xt CanSet(Fn) th L & — &
YR Can: , 5341 FA(Fn, Can )BT LAZR Y CanSet (Fn) v
He kR Eind.

THEE 4 MAREHRETRERKREE L.

YR EE 8 Can WK B Fn HHIFEXT LR

SR EH 1M, AR B 8 R Can 7 CanSet (Fn)
rR AR, E i, A A1 R BRI M T AR A 2 ARk BOR A
R A SRR R R AR AT T — 2[R UL 4.

AREH 8 WIBAE ATEIT .

n_word(Fn,Can) +e
max{n_word(Fn,Can;)}+e

v, Can,Can; € CanSet(Fn) ,

B, Fn =“KF”, Camy =“FLJE”, Cany =“3CH ", B
R f1(Fn,Cam) BF 0. 5,{8R fi (Fn,Can )R F 0. 5, B
b ki

KRB 9 CanXf Fn A E R R

525 % 3 A, AR R 9 3R Can 1 CanSet (Fn)
H AR, b dn A R T R AR X 2R R R AR, I
LB FZRAN R AEER RO ERER.

YR R 9 BB E U BT -

_ N Cover(Fn,Can)+e
fo(Fn,Can)= maxmax{ N_Cover(Fn,Can;)}+e

AR H,Can,Can; € CanSet(Fn) ,

HREH 10 Can FEMBEAHRE DRI

B Fn &R Can B, H BHEE B HRE D A W EEE K
BB BE R AR 4K, IR A AR B K 7 B RAE AR Bk Ak, BT LA
PSR R 9 2% P A 1 TRV AR W AF X B RE , TR TR AR SR o, 33
AR R MR AR R SR .

TR R R 10 B XA E AT

— JreaFn,Can)
fm(Fn,Can) Eifreq(ancani)

A H,Can,Can; € CanSet(Fn),

B, Fn =“ B KERF RO /DA E", Camy =
“BIARKEN”, Can, = “REA ", freg(Cfm) =3, freq
(Cfn)=1, BB AR B 7, Cfm F Cfn, WIREELL
BUR ERARE L R K 10,Cfm T Cfne TEBRIEHFRE B
HISTRAR LA

ZIREE 11 R AR E P TT R R R AT HER
J& » Can TR AR LB

Mg R AR R P B E LB AT, R LU B AR B0 AR R B
BB AL

AR % 11 B ORI T

N CanSet(Fn)—loca(Fn,Can)+1
fu(Fny Cam) =G 28 Fn) X logia Goca(Fry Can) 199

YR 11 MERR R AR AR B E L,

PA_b X 245 o B0 P I 24 TR B0 AR L AT T
W, CAIEBHERT Frn il Can Z 18 BILIR , T 2951 2> 28 1
SEHEMRIR Fn il An Z R, T mXT 4R A BT Bk
P«

ARAH 1 ARAZENE

ERER:

FA(Fn,An)—>length(Fn) >>length(An)

HURE L EERHRRRP, Fn FBLH KT An
FH

ARNTE2

fe(Fny,Can)=

iR ARE
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ERFER : FA(EFn, An)—Nolnclude(Fn, Interrogative)
A Nolnclude(An, Interrogative)

R X Fn fl An WEER A& BMAH A7 “E A7,
“BEVEE

HRAEI BRAEREAE

FERFR  FAFn, An) — s (Fn=concat(s,s)) \/ (An=
concat(s,s))]

BEWESGCHELSRHERR, Fn fAn HATUE ss &
KB FE, Hp s BIUTFH,

HRAH 4 EBXREEAE

KA FER: FA(Fn, An) > Fc[(NumIn(Fn,c) = 1) A
(NumIn(Fn,c)ZNumIn(An,c))]

HWE X T A HBAE Frn f LT, € Frn P H AR
BAIBEAR/NTAE An IR BB R

HARAES RNEZHAE

BRFER : FA(Fn, An)—>N_FnSet(An)<5

ELE S AR R B X B M & FRBL N T T 5 1
3.2 &BHRXREE

B —t &R D R— 08, B R . B
BT R AEFRE F={Fm ,Fny,Fns -+, Fn, ), Bi A B K
MR A={An1,Ans , Any -+, An, b o F FIA B )]
T8 V=FUA,V Fn€F,V An€ A, # Fn fl An R—3f
LR, WMTE —REHE Fn 1 An IXHI.

EX 2 L\HXFRE FAG(Fullname and Abbreviation
Graph) R— AW G4, B} FAG= (F,A,E, /), %, F=
{Fri,Fnyyeess F, | R 2FRE,A={Am ,Anz , -, An,, } RTEFR
£, FUARTIEE E={e e, e} REMMNE, f R E 3
FXA k&t BV e €E, BTN E Fr. €F Ml An; € A,
{18 f(e) =<Fn; s An;) B30, WL R R e BFERE Fn: F1 An;
BT 16134 .

®E2TRALRE FAG=(F,AE, ),V & €E, BT
Fn,€F Fl An; €A, 1B fla) =(Fn,An;), RIR Fr: F1
An; 53 e, RBE, TR Fn: F1An; 48,

B 2R ERE FAG=(F,AE, ), Vu€FUA, 5 u
AHBHIFTE TARER v SR, EHR Adj(u), 5 o HE
B TSR EOR N o MBS IR d(uw) =1 Adj(u) | .

1R N2EHXRE, 2FE F={(Fmn,Fn,Fny,
Frgyeeo s Fn, b RITREE A= {An ,Any ,Any ,Any »+++, An, } .

Fn, C‘i - e—(O ANy
™~
Fn, LF*—ATK*-?(J Ang,
TN
Fngo—=—— =0 Ang
T H
Fngo— H
: O Any
H . e
Fn, o~ O Any,

A1 efFXRERH

3.3 ETHREMEMHBRY %

FE5IF P RATE W AR 8T AR R K, &
ARG FAMFTR AR BEANHRK. BTHE
KMBERKRBAIBE AR AR/ S, WASCRRRBA E R
BREBUR &5 A FF S 2R AR IR, BUR R I D BA &
RAS B G RMEE X AR BIHE 3 FhREP. F/h

+ 180 -

TRE T —METARBRENER G SE T &, 4HHE
HBIRE 3,

#3 BERFRAIEE type

R
B BB e s
st | RO
oS
MM R
M%ﬁ{%*ﬂm%ﬁ
R
[y
Rrm

1B RS

KR {
o
# 3 PWRE LB ER L Can TERNPREH R M
KAFFHRR P EEE—F, &K Can A 7T HER IR MR IER
R BRI P X X
BRI SRFEMSRBREATRREEREMRERR
4, i E) f B 3.1 WSS | MAR R E.

R4 BRI HIRAE

%4 type BEHANAHY
BRLAEF R f=1A5=1AH=1Af; =1
A2 % R fi=1A=1A8H=1Af;<1
HHEREH R £ =1A£,=1A0.823<<=£,<1Afy=1Af;; =1
R4 R =1A=1A0.823<=f<I Afy=1Af;<1
WaEME R H=1AL=1Af,<<IA{;<=0.5
ERAMER  f=1AGH=T1A—0 5<f,<0.5A (f<C0. 823V fy<1)
R AMY R fi=1AL,=1AH<1Af,>=0.5

REAR fi=1A,=0Af); =1

B8 H<AAE>=0.5V,>=0.5V (0,05 Af,=1Af;=1)

F AP, BRI T RO EWE X : Can PHFTA FH
HBAE Fn W, Can 5 Fn {RFFEF—30 Fn W B TE
Can PEHIFEEMPL, B Can ERERHREFTRERR. B
W, Fa="s @ /B /K%, Can="hF K",

4P IR X4 R EIRE X : Can Y FTA FEB
HBAE Fn H,Can 5 Fn RF08F—B0 Frn PSR
Can PEREBENPL, B Can EERFHHREDPHEARER.
B, Fn=“dp E/#} /K%, Can="rPEF} X",

F 4P, BEEME N RHERE X Can T HFHFHE
HBUFE Frn ¥, Can 5 Fn (R IEF— 30 Frn h VBRI 55
TE Can THES A B E X R, H Can 1162 B FRE IR &
. B, Fn="HK/BR/{E /R E/ARAE", Can=
“BREEAA.

F 4P RPGE LT R E R X Can DT FHR
HBHE Fn 1 ,Can 55 Fn ARFHEF — B0 Fr 4 X354
A7E Can EFEIBENM, B Can TEEERHREFHREAR
B . B, Fn="8K/Bb/fG1/B%K/ABRAHF",Can=
“ERERAA.

F 4 b, B E BB R A B X : Can H T A FH
BUE Fn W ,Can 5 Fn 3FHER —8, Fn th RS 4R E
Can A IBENR , X EE KL HRAE Fn BRTEIRS .
BN, Fn="148 /8B /A RAF]”, Can="1KH",

4, FmHERMYXMERE X :Can PHFH FE S
BUFE Fn W ,Can 5 Fn 75518 — 38, Fn b LA 04
Can A ERMRL, HX 4R 5 HBAE Fn WAETE RS .
B, Fn=“Wg/R /LB /B RA T, Can="1/RAF".

4 h, BB R EWE X :Can T RIFTE FE D
BFE Fn ¥ ,Can 55 Fn (RRHEF — 3, Fo th LA S50 04



Can A EEX L, HiX 30K S HBAE Fr 854850
BN, Fn="“vh4e/ A R/ILFE /3> E L/ FE/H”, Can=
“HFH".

4, RFEANERE X Can PRFTAFREBRE
Fn wh,Can 5 Fn BFA—3, B Can LERLERFRE FHE
B . B, Fn="T4REHEANHZ) ", Can="IGZHR] 7.

249, RERPNENRE L Can PRI FABRE
Fn 1, {8 Can ZEAB:1E RIFREE o B X 451 BE AR I BOM X B 25 2R
HEE. B, Fa="8 R 28", Can="ZIRE".

3.4 REERATTRE
341 ATHARABESHTRERE

X T gk IR P B B MR B Can, BAE Fn 5 Can
REFRWESE 1—4 BARER, IR 2N 250k
FRRAEIRN B R ARRRBEERRRIER T, £ E
S HETE#—SRIE.

Bl Fn="1R B X8 &”, Can="L R ", Can &
AR 13, HARE AT 4 WARER, BABTRE Can
BT BIK, T Fr P{UHBL T —R, 8 Can AIEH. Z
Bl B F IR R R A E R P Can Z )5 B RS RFF
S5 TXRHF.

3.4.2 ATHMMAXEBYHLE

AL REHTRIERN T B RERTRARNLRK
MR EZHELR HRBE 3.2 M PN ANERRLRE
F B Bk &R X RE FAG=(F,A,E, ).

FIHEEHRXRBEHITRIEMRATENT: VoA
WR oY v € Adj (o), WE v MERBHAREY
3, MR T L v 5 ZEERR v RERB.

40 - e SR 9 3910 2FRPA 24 A Fr MREAFRE
HE AR, BT Can="7)" B—MEZIHE W BRERFR, IR
Xt F Frni s »Can="“AF" R4V, MikH Can & Fn H)IE
W, TMIAR Can & Frn B985,

3.5 EBTRRMOBIE

BRI PRAE R KR tag, S HK LA type IR ZAY
WERBUE DR RE, FI A J48 BB AE R, 2037 Hi i
IE » S B PR SFEAN LI 2, ) PR R SRR o 0% 1 FRT PR 42 F i i 3
RIBRHATRIIRE, “FRRER, “T" R EWR, FREHE
“FP BRI AR, (R B AR T BB IE R AR .

B2 WIEREREPURR
3.6 MRERNELHF
it EARIEZ 5 BB MR RE, /N HiTie
Iy 3ot T AR AR R B T BR AT HER . A SCR AR BB & s

PRI(Fn, An) 3} 8 x4 IR — 8 M R BRI THER
PRI(Fn,An)BJE XUTF .

11

PRI(Fn,An)= Zl)Fi * 0

o Em Ly AR R A
Wit REBUAE, F; 5 o HIMXT X RRE 5. o BIR/PR
A RPOF 2E R RWARBE B L RBE.

£5 EHSRHEAREHINRR

%5 HEAE o

3! An W FHRE Fn P& 0.12
F2 Fns An WiEF 0. 08
Fy Anxf Fnth oA A &% 0.06
Fy Ansf Fn WA HMEE 0.08
Fs FondA¥ AnBEE N RKEHESAK 0. 04
Fg Fnfr An &K * & 0. 06
Fr An 7 GoogleArchSet(Fn) ¥ i 3L# 5 & 0.10
Fg An#FR g Fn Fetaxtth & 0.12
Fy An S HRE P WA H %R 0.10
Fio An M FE P HIHE 0.12

Fu ifETWTRAREREARSFE AnEX TR TE 014

4 KIS

FALAF WA 1848 R WP DUE T AR B 2R «
DUB R IEB R «

A p— EBEESIUERHA R
JER 3 Ut T

DUB IR A ELR .

Ac— EBREEIR Y R A B 0
PR Sl S s

TE BB 15 R AR i TE ) IE A 2R«

BT BRI TE A B 2 PR R

TEB0 5325 (4 PR I UE B 9 [ 3R

o= IEBEIE ) IEB IR IR AR5
SILIRBU R R AR

FERB TR I TE R R .

Fp EBUR SR M
B R R A B R

IR R IR PRI UERY H B4 .

Fo— ERBIE RSB BB
FES Tra s s

FE 0 1 R 9 56 R B IR BUH AT T B IR A BB
RO ARSI A R SE e B E R SR A5 SR i 3910
MOUEEFR IMBIRRA ZEF  STHAER. WASR
m‘i 6°

# 6 WBHHRRRARIENKEER

AP AC TP TC FP FC
94.63%  84.09% 95.87% 97.98% 88,75% 79.11%

W% 6 BT, AR TR T, IEH R L8R, [H R A [
BEARMRE, ERIRE RN K E b A LR MW,
Google R B HERAMEMEIRER XA RKBT
L, AR TR KO R . A o TR AR 0 A 5 T, % S+ FR B
7 ¥ X TE B 135 B VIE % T 5 R [ SRR L4 o » fEL AR X
TR BT ) IE R G BIRE L — N, FTERERFRR
FIFRANSR IR MR LB X A
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B, S FROCRIRBUAPERRRR T 2 4R BUT L 0 st
IR KL A B A48 TR R0 , Bk B R R R4 E T
HH B R R B R G R R Wik, R A
RBUSHAT 7 S W A IE , (3R B B A 4 R b IR A 77
LT, B LT L,

D #ES R BUER

XFEFHRORERH AN BB EHO B ERH TN
PR T PR U AR I FWE B BRI R X 2
|ROEIRETRES AN R FRER, B AR IERRE
BB 38, B0 : Fro= "IV ZE A 77, SREUE ) 4R fR B
An="JREAM"

2) BSCAREA 2

EXPEEREREAN BRI EROERK, BR_ETH
PR R BT i BUE SRR P, S ERBBI B 25 R R R A
ORI ERS3 > B0 - Fn="rhs EE SRR P 43 A7 PR B SR BB A 4
R An="[H", XL RN FEEERBEEER A,
¥ Google 18 ol (9@ F AT B ARTE TR AR MEHERL, 7
AR B & tH BRIET AR RA BT IR M B e R P, R e R
PRAERT .

3) FLEIRER

XEEROBERR MRESALHEELRRER,ER
FETEH} A BEAS B UT RO SRR B L R U 3R, 030 - A2 18
AIFBRE R TR ERB IR ¥R, U T AREE
ORI Fn="B RS RER", An="HEK". &R
XERBRGFEFRRAFEAFFARBLERXER,HEES
LR FRA)F A R B AR U AT, EL A8 68 B B AR i SR U
HRBU AR,

4 WhERREFR

IR LR T 2BRER KR, filin, HR
B 1 NSARE TR RS- AR R Bk
RRETRRFRBEKR”, BHX BRI FEFE E N2 HK
KRB RMAERFHEMARLR, HREMHRXR
HRERA—E LR ERRER.

5) FHEH TR RFR

XREROFMER R R D& A ENTF X R
BT AR B TR 5 A O 5 5 TR AR » PR AR X TR B E B 22 B
Bl Fr="ERBHE B RN, RBBHEREGR An="F
BN

5 HHEXI/ERLLE

AV A ET S Z RGBT AT T
HER . 3 7 BRI R AN B R T LRSS R
T BILAIT R R R
#E

ik AREAE RAE AE%
Ry ) 148 51.4% —
W E o7 kLY 200 68.3% —
P ESD S 1806 74.1% —
£ wr 300 87.1% 71.7%
AXFWF 3910 94.63% 84,09%

TR TR RMBIRE R T A RR, XE R AR

Tr R NS  f BER B 2 AR R R, MER AR TR

FHEBA BRI 2R, A HRTEME WrERAE
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KM T ERKG Frl XRLEITAFR Anl="JLT5EMH.

(2) B BAFRh & AR RS kL R 18 FR B 2RI, &
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Bt e A R e e AR BT B B TR FR An=“BHR "
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EFH WF
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LDA-AENN 0., 8668 0. 8595 0. 8568 0. 8744
Baseline 0. 7739 0. 7522 0. 6917 0. 7438
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