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Abstract

exactly import keywords becomes more common. As a new retrieve method of acquiring knowledge of unknown domains

With the development of Internet, the problem of not acquiring information of unknown domains because not

using the knowledge of known domains, analogy retrieval gradually becomes one of hot topics. Analogy retrieval first
analyzes the potential relationships between pairs of words and then accurately returns target information using these
relationships. For example, given an analogy query Q={A:B,C:?},here it is assumed that there are some potential re-
lationships between A and B. The aim of analogy retrieval is to determine the target(s) D of ?,and the relationships be-
tween two pairs of words,A and B,C and D,are similar. Two key difficulties of analogy retrieval are: (1) mining rela-
tionships between two words and (2) extracting target words. Both of them are more challenging in Chinese. This paper
proposed a SVM based Chinese Analogy Retrieval (namely SVMbCAR) with two main components, SVM based rela-
tion-words extracting and SVM based target words determining. Experiments on a real-life data set (600 person entity
pairs from Ren Li Fang) show that the accuracy of extracting relationships between two words is 82. 3% ,and the accu-
racy of extracting target words is 90. 5%.
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BUE B8 R 5 AR A2 LR (Analogy Search, AS) , R
FPEAE S AR R (Latent Relation Search, LRS), 2 Hii & fk
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i) CLRS FEWMAHRR TEIES B AR .

ENWIF R T4 X R IR MBI BB 5. 2012 48, B
FURE T M OB EX R R . BT B RERAE K
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FWR A BT B A B I X A AT 4] RN 4
WEFFHET . 23R AH 35T R ICTCLAS ¥ &4
AYF4rE S RS . B— A B O R EMEARTE .
BN, “BE# /ar 1) /vedl FET/n HER/nr”,

TS KR BIR &R AR G 1A F . AR [a)
R T 2 BEAR R PINR)E Z IRV AE 6 R 1)1 (BRI, o]
ERRNRERID .

2.1.2 HAZs

A ETA AR A F 7] LA R, 55— R
WAL R A, B F A TR R WX Z (8] 6 R 1913, i3k
1 HYRT 10 M) F GE P RAESC R 118 FAIR R ) s 5 2
BEEATF, IAEA RR X RRWEE, AR
X Z[8] 6 R W B AR O K R AR, E & R RFR W M A
FRRANBIEXR R, B, iR ARSI e S R A7, W mT
IR BR3¢ R

QIRTATIR , AR SCHEWE AL 6 RPN B AR & —A> Z 402800
B BV“WEAE R R 5 W EXR A H MG, SVM
(Supported Vector Machine) j& —Ft g 7 7E 45 112 S g &
Rz ERPLESET . R REN T —ER REATHLES
22 MBS HESR RN F 7 Bk , BRAS AT b i D/ VRE AR (R P
A RMFLBR 2R, FAEARSCH R SVM 43288 %
T ER R A,

WEAER R AR TT LUBEE R - 3251 v TS EXR R AT
FHIE = BRI p (2, ) , XA TEBAERE PR fr i — N
HERRATERHE = THCH v 280 EA5 B, T SEBE XS W 7
REAIMGE, FEXHAR] y FERRBEXRRT M IR
WX R AP, Tz SRR ML &,

VEAE G R AT TR ) R AT A Ak i n T Bes i Ay, B

BRENGHAEERN T={(z1, 31 (@2532) 55 (Zas
y) b B 2 €ER, y €{—1,1}, XEM = BIAEEXRA
FEARBRHAE I &, T y: BRCAWSERRABZEA . 84 BARiE
BN R* EFHR— LR g (o), R RE R
f(@)=sgn(g () REMRLL , X R E B B M REA AR BEAL 15
HE BRI v fE

EFIFH SVM RBIE7E 6 R AT AT, A2 SCR R IE B — A
R RANE S HIFERABE B NBEXRRYE., £
AFRREA A SVM G5 G 3L R R A 1 & R B 5 R IE
ATAb B, T H A5 P A O R AL X PR ARRAIE T 7T DA A Y
KAFMEEEE, SVM BB 5 B K T HBIME 1A F1E %
ERFRA,
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SO 7 T UL , BT 25 2R 400 Anil X i B °F
SCHFAE . TEAERHE EEAAHE . (1D — AN axd Him) B A & ¢
5 QX _E T SCHXTREERALE . WX HY BT SCRHIE 2
FAEAFRAEREZE B, WX LT X FEH LT 30
EW BT . —dh, 7T I —ANa FRI40R 4 8845 1iE
A FNiliE B iniE A ZATHYE L EE A 5iE1E B Z [8] B iE
1iE B Z 5,

18] 15 ) Bl — R Y Bl ) B SCRT DA A RS B e R LR R
ROAWESER. WTHHEE M ENEEE-NFE

RIS . 7ESCRRL8 JH R IR B 5 B 22 i+ 07
HEREH BT CARTEE R RAHE . THRERR T XA
—AMEBL £ SO BRI 1 A B 7 B A XL
R e T 28 w3 0 » BV S 3ok 2 0 B SCHEWZs BriniE e, JEEE Y
i R SCHEHE R BT RR P T LR BE B i B R SCE A M.
X—HESERE AN AN REAR -, BARIIMULS
R EE—ERE FRASGITE L. ASUREX —FE N B
TICEEER AR 2 MLE,A 5 B a3 AL E
Bilfg 2 M E TS E RN,

HRHEH € ) LT SGER] #4075 O8I IB .

al,a2,A,cl,c2,c3,B,b1,b2 @@

S35 B RIE AR HEAT TR AR T , R AR 1 1 51 40
TRz

al pos,a2pos,cl pos,c2pos,c3pos,bl pos,b2 pos (€))

ERFHA N-POS,

Xof KRB YR 42 & 7] A FiE) B #9487 347204, Ik 2
Fisl . ASCHSE c1,¢2,¢3,b1 Fl b2 ME LR R AP B
TICGER .

F2 WEXRRAK N-POSE
clpos c2pos c3pos blpos b2pos

- 0 0 30058 28160
24832 30058 28160 0 0
30058 28160 Z 0 0
30058 28160 a1 0 0

Fa 0 0 30058 28160
®E 0 0 30058 28160

bl 0 0 30058 28160

B 0 0 bl 28160

A 0 0 H 28160
30208 30058 28160 0 0

5 0 0 30058 28160
28160 28160 0 0 0
28160 28160 0 0 0
30208 30058 0 0 0

At 28160 0 0 0

Z 28160 0 0 0

5 28160 0 0 0
30058 28160 0 0 0

Fa 28160 0 0 0

WA (A, B) AR FHE R B ES R
VA, B)=(v1,v35**,0,) (€Y

i) B 19— 4R MRl B & TR TE L L oo
v; = (distance,order,cl pos,c2 pos,c3 pos,bl pos, b2 pos)
(&)
;H\:I:FI:

Ddistance s 44 AR BN iy 4 SR Z 18] BRI BE

2order JTAMir 2 SR AAXTALE , 435 R 0CA £E B
£, 1(BFEA £3D),

DN-POS BialiE 751 N A SE i P R4 A 423
IHILFELFAEMASRIEXCRER . HP cpos.c2pos,
c3pos bl pos.b2pos Bl N-POS JFFHE .
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A SCHIPETE R R AR E A P RSB : (1) SVM
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FED IR B v i SE AR HE S T AR AL AR BUARRAE 1) &, SR 1 AR
H AR R RRAE ) BEFEAT IR AU W R A
NG AR FRIE SR B 3 B R A o RRAE A5 A 2 B L AH
N IRRME . VI ZRIEARLE th X 2 i8) J5 ) F B ARFIE AR BT 48
i, X g B R FEIEIT (order) | 7liE 8] #E (distance) 3]
BF 5 Kt (N-POS) . 3 3 B T I Zrke A v 2 By — 2
WX RAMRIE . X FINGREEE , R 50 S AH R BCR i W e
KRR AR AL R R AT IE R BIAREE I BURHE 1) & .

®3 WTERRIRHE S B

# 7% 24 Order Distance clpos c2pos c3pos blpso b2pos

FEHAZRF

A HE 1 3 # 28160 0 0 0
W iEF

KA

BREHLE 1 2 5 0 0 28160 0O
#

RERFEES

mEELEEW O 3 28160 H 28160 ff 30208
ILF 4 T HiE

DRERH
Bl 1 4 B 28160 0 28160 O
Bl R R
A A
EEHEeE | 3 £ 28160 0 W 28160

SVM YNl 2k B2 F F Z 57 A I Zr Bt vh 32 B IE 7
OB &, BN B AT SVM I 25, 15 3 S Ry 1) &
RER , A SCR MR ATF R 0 R Bl i T B4
LibSVM™, LibSVM 2 [ 3 4k 4 Fhix ek Bl #% . Ltk . &
W AR [ 2 | sigmoid A% BB, R P A LR A
— B O o8 AR 1 A bR AR T (R ZE AR B e K )
PR VR RS . A SCHIBF ST B S B A X AMEE L R
AR R AL, R T EFERAS . @i SVM i
Y Gk, i TR SRR ARRRAIE 1) 82 A 1 SR 1) LS , Sy J 62 A
TRV E K 3R A B AL 43 28 I BB A 9

T HER SVM I 2R e BE , A SCH ¢1.¢2,¢3.61,62
JT Xt IO PR TR P Ao 1 B S R 5 XA, o R AE VA S R AT
TRV AR T A A TR AR T R 43 A A R SR M BB X 8] . 512
¥ b1 pos BIARTE“30058”,“ 7 [ “ 27 “281607 73 MM 4 0,
1.2.3. HARAMPRERKMN 4 FFIEBS.

B BRI T R 2, i ek a7 X
S E X 1B R T B E W BT SOREE R R, FEHE R
A SEAAR IR 0 B O R , AL ST B BT R T AR A S 1A
ZIERTRIE . SR 5 AR BUPE AR 50 R ) I TE SRR AR RRAE 1) 2, Bk
JE AR B AR 1) B EAT SVM Il 5, M T A7 10 HE SRR AR
MIE LB, W A o A L S R S B A 56 R A4 IR
MAFIA, ERRBEXL R, AFRIEBE LR,

2.1.5 #Bi#&XEAREAHL

PR AR X R AR, FATT X B v AE 56 F A 4R B
Btk K R AR

B R AHEL N A BT (DRBHEBEX R
J& s HECH Fovh Bk 56 R (OB E X R A
& AR TR ST (D Gt e UG B IE Z A
FIARLEE AT & 3F 5 (1) B 5 XA I 5 8k 5 R AR A HE
F. BARERLED 1,
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8k 1 BEXRARDHLEE
HiA:Set S(A,B) //IRFIH B TEX R A
it :Set R(A,B) //HA R IR ARFIALRS
1. For each s in S(A,B) do //BBEM:HK:
2. For each w in s //w Jy s 73iA)J5 18 B Y 1A1E
3 If w is Noun or w is Verb then
4 If w exist in ECA,B) //E(A, B) it 77 A 1R %56 R 1)
5 add 1 to f(w) //f(w) >y w BRI
6. Else
7 add w to E(A,B)
8
9

set F(w) to 1

End if
10. End if
11.  End for
12. End for

13. For each in E(A,B) do

14. For each in E(A,B) do

15, Add sim(t;,t;) to S[i,j] //S[IAIE FAaE AR {BLEE AR I
16. End for

17. End for

18. For each in E(A,B) do //4& 8% A E#AT A I

19.  For each t;(G>1D in E(A,B) do

20. If S[i,j]1>>0 then

21. combine t; into t;

22. If €R(A,B) then

23. update R(A,B)

24. Else

25. Add t; to R(A,B)

26. End if

217. End if

28. End for

29. End for

30. For each t; in R(A,B) do //4% BiAS#ATHEF
31.  key=t;, k=i

32. For each t;(j>>1) in R(A,B) do
33. If <<k then

34. k=j

35. End if

36. End for

37. Swap(t; , ti)

38. End for

39. Return R(A,B)

2.2 HEE#RR

E AR B b G R A 5C R AR B Fh UL B B A A )
FEL RS A B R AR R [ C A A 0 Bt
C,R, @it 2. L1 A ArBit S REE@E CHMR
AT, REHRIB 2. L29.2. L3 M2 L4 HNgEH
TEH IR FARRAE AR IURRAE 1) B2, AR 645 20 i) B AR R X
FRAE [ BEEAT YU, PUN I B TE R R A . Ba MBEX R A
3R IR T 2 N-POS $EAE 832 B ARinl .
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BRAEE . AL R R FT B I & B
—FOH R SR G %, BB MR XM BT A
B GYNEAN: RN R P AV S R BU R R Y|
St B ENZ BN TR R, A3CHE T AT
NS 13 FOCR, BUGRE , KIA, H618, 87 87, L, 1
ok, Atk B A R 3, R A, R 2B ML R LT
2400 NWsEmil, 344 B 1200 AP AR X o 33 £ 00 3K ) ot 9
F=T ERIBFXLER,

P 3 X 2 i e X 7 A ) 2 T 1 5K R R 4
Frig . TR R B SE i, o B —F R #tAT
KANKIAGE LR, —F FRIT BARiA M E LK. Fit
AR E AN B AR R E SR i R X 42 600 4.

x4 PRIART 2

i i A i B X%
1 ki EH 18
2 H & el il 4
3 | B | X L
4 IR E i A%
5 HBRFE - WMRBET KT bk 3
6 B 41 #F A
7 KT ®¥# #FA
8 & # KRF
9 Ik RE RF
10 He# =& RF
11 ¥ F 1% e Vi 4&
12 x| # T i 4
13 JEF A R i 4
14 KK A Vi 4&
15 $EE T V4
16 x| 2 BREF N
17 7 4 Jii 4
18 TG E E3 i 4
19 2e¥% H B Vi 4
20 EHEKE Eok Vi 4&
21 [ LF Vi 4%
22 FHE N x4
23 EEMS BE" k4
24 LA 4 JEA¥A x4
25 Bt ER x4
26 ER H L k4
27 B2 EX -1 x4
28 =B E IHE x4
29 K Eisi S k4

SVMbCAR AW ANEE LR, LR 1 REEXRA]
PO, IR 2 B RARIARMIBOR B AR AR, it A S8
THTPAER, 5 1AL E R AR, 46 2
A SEEIE S R AR B BAr A BECeR . XPA~E
S RIPLE IR B AN T  Ab B 288 Intel® Pentium® CPU G630 @
2. TGHz, WTF AGB, ¥#AE & 4t Win7 64 {17,

3.2 LT
3.2.1 BHEXZOEANKXRIRE

VETE DK ZR AT TR S 6 SR P 11 Rl ke ) o A e ey
EIRCR . HhR 5 PR SVM 2 I e R
AR SCHE bR » 7 1R 22 BRI , DI MR R

A SCHER 3 MK R YIZR SVM AL, 55 1 iy iE
RAIAEI4 A 2000, 55 2 21 1 TF KB4~ $038 & 4000, 55 3 4
I TE S~ $3 2 8000, 4 2H I 25 B[] A AL K /NG SR 5
T 2 FNHEE 3 HUETA . AEPUN Z BRI B HEAT A T
TERAIAREE , A i 7 s 5 U SR A8 1 b 1 O B A RD, B X T

N-POS JFHIFFA AR R AT ) AR N IR, AR B AR T
ol INREERANGE 5 BEE A BIFRFI. £ 5 B, BEE I
SRIE SIS BO I I , Y1 ZRAS 2 At 1] 3, LI 3o ) 4 A AR
HAK.

#5 SVMIRGIER
R /s R E HHHE
379, 941351  98.411126515% 0. 063554939
384, 8341788 99, 281827854% 0. 028726886
434, 3740862 99, 455710720% 0. 021771571

A5 NEHE/s
1 10. 7862459
2 29.51294
3 122.2432039

WA 5 T LR H BRI R 1 0 A T
Fi. SCILEFA, SVMbCAR Fok UM A X R 42 15
AR,
3.2.2 X AREAF B AR RIARIFAE

K RRATMI 3 17 HLFTIPA5, BT (P)
2 0 44 BP9 8 OVRR) B2 i e 4 T
BLBYTT 3 W (Rank (). EARRCR FEME B (P35 3F
fii. MBS 0 SN A A — RO WIS 57
BRI B, MRR RHEAHEA HOEECTE. Rank()
SN A AR § B BRI IFIRE T 740 1.

p_ MHIEAES MY 00 (6

WRR AT X
; 1/45 i HHEIAHES
MRR= = B @
B LERT A iR
SCRRVRZE R B, LA (092 R AR SC R 58 4535 H B M
OB RIE S T SCHE S R T I B A A AR R

TR EEAb R 3C, SCERLS T8 1 [ P SR T4
TR R J7 1k (i #k STABCAR J736). R4 SO
SVMbCAR 75 #: 1 STAbCAR J5 #2647 1T L.

% 6 B TR EEE T 600 4 MAEE A K RACE A
Fih 3BT T ) SRR » BRI A O 118 B B Sk AR A HEA 1
A XE R EEEA L. R 6T 1 TIAPRTE, 5 2 5
Z5 7 35N IR 5 A U 1 56 R AR B R HE
B0, BIEE 1 AN 56 2—5 L4 56 6—10 fr iy
oK. 3R 6 P AT LI B A B0 STABCAR B ik
KAMRZHALES 1AM F SVMbCAR B ik, i
J& » LA AR M/ . SVMBCAR B s B 56 R AR K7
HeZRT 10 B9 EE T 99. 3% ,STABCAR Bk 53 T 97.3%.

#6600 HRRERFAHEL

1 2—5 6—10 11—15 16—25 26—30 >30
STAbCAR 458 97 29 8 2 4 2
SVMbCAR 523 52 16 5 0 2 2

£ 7 B8, SVMbCAR J7 gl e AR T w0
82. 3%, tf# F STABCAR J5 ¥k 4l B G AR 1] 114 v 1 R 42
B 7 10.2%, SVMbCAR # 1% MRR & 78. 7% 12 & 3
T 85.9%.,

KT PIRITEMBOCR ARG R LB

EHRAH B E MRR
STABCAR 433 0.721667 0. 787447
SVMbCAR 494 0.823333 0. 859232

(F#% 149 7O
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