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Word Frequency Approximation for Chinese Using
Raw MM-Segmented Manually Segmented Corpora

QIAO Wei, SUN Maosong

(State Key Lab of Intelligent Technology and Systems, Tsinghua University, 100084)

Abstract: Word frequencies play important roles in NLP-related applications. Word frequency estimation for Chinese remains a big
challenge due to the characteristics of Chinese. An essential factor is that a perfect Chinese corpus never exists. Currently we only
have raw corpora which can be arbitrary large in size, éutomatically word segmented corpora derived from raw corpora and a variety
of manually word segmented corpora which are developed by different institutions under different segmentation standards which are
relatively small in size. A scheme to do word frequency approximation by combining the above factors is proposed in this paper.
Experiments indicate that in most cases this strategy can significantly benefit the word frequency estimation, though in some cases its

performance is still not very satisfactory.

Keywords: word frequency, raw corpus, MM-segmented corpus, manually segmented corpus.
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FAMETTEBRESABTEEEENNA, thnfE BRARMES TF (term frequency). ¥ FIHIL, FHATAT
PATE—N R HIAR TR R e v 1] B2 b of 5 45 v 18] B9 IR B G IR B R IR v 46 R R TFEF XML E,
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RAE: &5, EILMATYSNEREZ BEEECENA—3. RRE, BTPCaMErmiEss, R
“H” MEXEES¥ENAEERIEEEW, RAMPXEEEHE, BRIOBETLIEENEER—IE4H,
tetn “3ER”, BEUIEENEER—ABHBEA—FE 37 M A7 ARREE. BiSEON%ET “ER” X
ANFERASR, WREEAT—MER, BazagiEafsiEss, AMnRREEEERE, B4 “HBR” £1E-
PEEEIIRE AT, Hik, BRI Zipf £&, WAOITLENE, nRAZEBR— b SRR R 1R R T
FELLF, MANNE LT T FRERE. b ARSI A TARERMSERERNE S, BTt AR a8,

HF ERRE, BATXBEZEAUTLNERERT RS

—. A “ER” SESR—MERERT VS, ATMEZHEMAMST. Big b, XANTELEER
BITFH) . RMXFEH—A “EXK” SEBZAWEAEAN. REEIEZN_TFE, TAFNEITAETIRS
B, R A1 KR AR AE. SIGHAN 7E 2003 F5 7 T H— &% 34317 th Z8(Sproat and
Emerson 2003), 7£ P0G B 5L 42 EAVERO TR IR A , F-scores & =1 73 A& El| 95.9%, 95.6%, 90.4% Fll 91.2%.
TI#E 55— J& 4> A L 3 (Emerson 2005), M7 fIMae BRI PEENE T RS, EHRMNER LA RX—
AR, SHERIE AR RETE R LM TEE, REEREREMIAN, SEf I ™ ER .

= BREA MM VIS TERMER S . BATH —FRERRSFERTTE—RKILE (MM) 4HEEXTE
BHETY . RENE MM Y145 5 ER P B R AT 1FT T A1a 04 7H{E. Liu and Liang (1986) 25— K44 MM 1]
ST ERTABE MR SCA ., RB\ABIGTHARRE, MM T LE—54 AiTR&EAKLE (FMM) fER&EX
JCEZ (BMM) WFh, 7£ Liang (1987) WITIEH, ZiLER MM 2—FELA 3 B &3 i 4318 77 v GE AL PR i B,
5 ). Sun and T’sou (1995) W L/ERBET MM HIFLEEEAT RS T R2IEFHRE . FAET MM 831471
BB — ML EREMITESN—3E. IMIEMNBSRET, FIHAMMRITE—R MM SRR RS R
MEES AR, A SREFIEHIN, KERTHREE.

=, BERER B AERSETIERRNAT . XERMNZEA “820” 5 AE1EM (Sun, Shen, and T’sou
1998). “&H4” FERATUEEMNEE —NEREA T EMAEBRESSHEE. RAE, XFE—E, K
“EH EERESETZAEERFESAIERME. SRR, X—HESHEI AT . X FEESE,
XU AETE, BRXFIE. FRMLE: §hEFEEAT VSHRNEWE. K, EEREE S,
T B EE I bR A MERE K.

g ERrR, XTSRS TIX—E%, ERUIMERERT R REENER . AT EETRLER
M. HEANHESHERMB A B8 —A 0 LA RIS 58 BORE WX — 4. Eilt, XBERMEEA
—FIT P HE: EEFIAANIFREERS MM - R R A BT P ICA5ME T . FEAXEZUTARSA
N, FEHINBEAXFFEHAPOSFEIEE. BB 40N AR R BB BN RRE
FEAEBHT RGN ERER. BHBHIITROG TIEHITRE. '

2. BI|E

EARXHSER S, BRINFTEAZWNMATIRERERE: B—PERHBERFEFKNEEERE HUAYU
(1,040,190 17 1,763,762 F). B MR BILATFRR, KB BHAIH BEIDA BEE(5,659,831 17 15,839,323 F)s
ERERAIBAE — B3t 17,603,085 FHZEANTIRERERE. _

KT HExS EEBIR, BATE B —MREERE IR . BREZIEEEZE —NE N TR XS K/,
BAENBEAERE. EEATE YUOWELERE (25,000,309 {7 51,311,659 F) {Ehfr#. M YUWEI &R
FEEBATTAMF I —MaR, HEtHENARRER. ZREENT 4 KEEBE—MEE 99,660
AMABIARERIR, XBREBEATEHRN YWL

AP ERATIER — N 447,079,112 FHIEBRE . BATEX M EERERIE RC. B YWL fE41E%K, @
DAEER T RN AN EHER.

BE, REMMUISERE, B YWLEAAR, &A% 518 FMM F BMM SRS AEBEBHTYI2 . AT
BEFED MM Y88 EATE/E RC_FMM 1 RC_BMM.

ez b, BATEWEANPEMEN A THEERE, (HUAYU #1 BEIDA): — MBI KHEERERC): B
ANZE MM 1143 BIERLRC_FMM #1 RC_BMM); —/N A TR AR AEE R E (YUWED.

262



3. WEBE TR FTALE

E—FE RN B FCAFGE TR T A% E BRI MERERTFI0AME T, ROVEEH PR
BAZHHAT BESIFEEREWDSER; HiR, 8FE: BEEHWRMASERIINGR.
3.1 &HEERURE MM Y1558

MAEERHEL R PR MM BI4E AL, T TR A5 BB — MR, (1= 1,2..., 99660) FIRARE . BB H
RAFAU FHERT:

Fun(w): A RC_FMM 13 BIRIEEAR W, #F SUAS HE

Funs(w): M RC_BMM B BIRI4AE W, BIASUS THE.

FoOw): M RC S EIEAE W, MFEBUEHE.

B4 HIWFA TAE Sun and Zhang (2006)Z7R, Xt 1-4 Fi8, B £, (w,) M £,,,, (w,) FFEEGE &I HITE
o X5 FiA, [ f,,(w) BENEREE. TR 5 FRULA, 85 1,,, w) G 08RST. Fit, 5
FRASKME, 1R RS EEAT 28,
k. i Frpp(W,) 25T 8 RC, RC_FMM 1 RC_BMM =/MEH G E 0B LTS H 4R, WA

Xt 1-4 FA:

Fara 00) = = fran 09+ Soa (9] @
% 5 F:
Frrs (W) = Fops (W) )
%t 6 F K 6 FLL LiF:
Fres (W) = Fraw (W;) 3)
3.2 gIFREN

BRTEABEMNRA THRENTEIEAERE HUAYU f1 BEIDA, FEATFTUMF S 5B 2] YWL F8/MA
BRI, FRATTEA Sy, (W) F0 Sog W) o FTFHREBRKAAE, TATSHAB RSN E#HTLAE. RIH
oy AR MBI R BB R O R, T

FusW) = fupa W)+ fae (W) 4)

3.3 %#FRFB(Wi)ﬂ] Fs(W,)

EEUEHENAAEHNER, Fopp(w) 7 Fp(w) o RATHIERAN FE: —RXHANERIFRETR
FANBIVE R .. BB EIHEERRIEE K, (HUAYU+NEIDA)RE 17,603,085 FMAER(RC) £ 447,079,112 F,
BT FEBBELD, RIBIAa BT T o BEE, BRI SR MERER MIE. i
a =254, FAIBRMNEEZRTEE o SHHETE.

kB RAm F R A THRFERHUAYU+BEIDA) KB F4, FHCI FREBER (RO MEBFH. ZEIER

AEREELE B I A 2C0 —ANERIEE . TR A B R TEgE = G/ O, RN, EE RS R
Fpes(W,) 4535 4 Frres(W,) |
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Fiey %) = Fary (W) @ ®)
HTRER L FEAERER ) 200, g\ TirEmeiks S G

C, =2C ,-C,/a (6)
s A Tiemsanwamte T re (V) wisgan T ()

2C, - C,/«
Co

FoMNER ERYE, FESHNRE, HRLRENE, AREEMET SRS, PE
$. i, Rz asEgmnEesita ) pnE, k83 AL EIRERT. ANERTAS HEE:

Fug(w,) = Fppg(w,;)x

Q)

7 X153
5= 6 Xf25 14
13 x35iE
0 HE
GEEEULEHRANEE, & (5) XM (7)) XA[RHELH RC, RC_FMM 1 RC_BMM FifliitHIEE A
. Foes(W,) = Freg (W) [(1+ B) = Fpry(w)) a(1+ B)) (8)

RIFER], B#IER HUAYU #l BEIDA A %|8iE504E5 4 7
2C,-C,/a(l+ )
Cl

Fils (9,) = Fyp (w,) % ©)

B (8 1 (9) TATA] LIE B & 4 0918 S v B3 o 2R 8% Frrpenn(W:)
Frrpens(W,) = Fy(w)+ Fylz(w,)
2C. — _<¢1
- Py (w)x —— e+ ) wyx — L1 10
Fupg(w,) c, + Fapp(w,) PREYE (10)

- " B N S
= Fyup(w,) (1+1+ﬂ)+FRFB(w,.) 20+ 5)

B|ERE, 3T 4 FiEk 4 FL R, (10) RBK (1) K

. 1
Frrpogsg (W) = Fyg(w )+FRFB(W,')X;‘ (1)

4. SER S8R0t
AT E—ENEFREMFHOIEIO AR, FATETT UFER:
4.1 Spearman FRAHRXZREHA

mEEEREL RS, RS REEIE, RIS — MRS R, . W,
BATETTUN Fopy (0) Fya0) P gy ) BBEHBIEIOZA TS ey, Ry 0 R g o BATE Ry 152
W), R R, BAGMERS, LRSS MAERSAFEE ANETFLE, ARSI
5, BATCH Rigo Riyp 3 Rippos « SHRATEHNARIIR, & & F1 R, o R, FFFISAERRE ),
EAAT LT E RS2 [BIRARTUE . X B A1 Spearman BEAH % R EU(SRCC)RE EFFIMFHLIFEE . SRCC ME
BB e TR
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avl
SRCCEI—6Z Wz—l)

KEA d RIENFFARNEMS. NEERERD. & 14HTEEMRE 99, 6607, Mo ss BER
&R '

2 10. SRCC WRLER with O =25.4

egd! (Ryy » RI,'-IB ) (Ryy +Rirp ) (Ryy +Rerpins )

SRCC 0.675 0.704 0.732

Sxem s R g Rees 11, 05100 SROC E4 218 5.7%H 2.8%. S5h, HARENARIRE,
BATHET O fERTRET A, .

Parameter Adjustment 1

0. 74 !
0.735 | . SO :

0.73 | R
0.725 | . / ' \"\
0.72 B I :
0.715 | ‘/ _ R I I _ \ ,
0.71 t | 1

0.705

SRCC Value

0.695
1.6 3.2 6.5 12.6 25.4 50.8 101.6

The Value of Parameter

B 2.BURF o (AR SRCC {HHZE .

1 B/Ra’=6.5 R 1B EIB = SRCC 1E. FILMERERLEF, RIMNBa=651EhEEN aE.
ZJE, BATEERARSUEER AT, #—SMEFIEIRERE. &2 AF 3 454 H T JiEEEL
KT 10 IRLL K KT 200 ¥RET SRCC MR R -

F 11, EEUAHR>=10 K3 SRCC ARLE R

Scheme (R Ry ) (Ryy - Rip ) (Ryw > Ripsons )

SRCC 0.663 0.682 0.736

& 12. EBGAH>=200 K13 SRCC PIRLER

Scheme (Ryy R ) ( Ry Rips ) (Rpy L )

SRCC 0.680 0.708 0.771
PLESEIS LB T ALHRIAI B 8 SRCC MRS R . HJIATEREA BHE 15 §H B (>=4,>=10,>=200).
BNRgE LB EERERER 4:
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F 13, ARSI EIRL SRCCMAiEEE

3 oy . ’ ! !
17 i S (Rigpoms » R ) (Rpggens > Rigs )
>=4 99,660 5.7% 2.8%
>=10 68,100 1.3% 5.4%
>=200 10,528 9.1% 6.3%

4.2 FRHEFFFIZE O Pk

MAF—A YWL By A — MRS SRALEH R, (w)» LRI T AT R, (0 Ry ()
H Ryps() o XIF—AFFIR, =3 [R(wW,) - R, (w))| FOfEHEA, TUBIAFEFI R A R, SEARLL. FIXAMF
Mo, TATTT AR — RS R, FHAM. BT XAMERE, RAVWET BRI, 00 o IR

REATTE, BATTUAD HEH 0,0 00 T 0 pen HEe (0.0~ 0n Y Tt F1 (Ot O W Gy
BIRE T BB BN S 5 1B TR L AR T IR, 2 5 AU TR A F R F R4 T

£ 4. HXARAFKMN o Wk

\ (UHB+RFB - JHE )/JHB

. (o-HB+RFB " O s ) O rrs £ie
W oK
1 -22.7% -16.2% v
2 -19.0% -13.4% v
3 -13.7% -71.3% v
4+ 15.2% 17.5% x
1
T /#—
. |
g
2 % 1
£ H
g 5 ]
£ HMD
2
C
1I 1.5 2 2.5
Top N words x 105

B 3. YUWEI 87 N M & & £ 8

ME S TLLER], SHTHE YWL KR, BATRFVEIE 1 33 FRAGH TRENESR, M 4 FL LA,
LERASSE TS EEFHLSIRERE, RATE YWL BERRRIS I EAES, BRAORASHNR, P, K
. B2 HT YWL BTN AESEME.

ME 2 FRAIESR, A HM EEMPHENS RS, ML 29 @RS A X, EAI1BE

ESRiA: 778,076 E(0~HM) Hi24RAr>281 fiE; HUA: 8,077 F 60,224" (HM~ML) 1% 52,148 i Rl
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#5012 #9iA); KA. (ML~99,660) HENAISR >3 #id.
FEX AL, BT BT SR

15 mHio WE

1 Fid 2 %47 3 ¥ 4+ Fid
(O nrs O Ty -44.5% -38.0% -68.9% -88.1%
(B penrs* O ¥ Oy -35.9% 31.7% -59.0% 81.2%
# 16. P o MiR{E
1 Fid 2 18 3 Fid 4+ FiF
(S nrn ~TrpV Ty -33.0% -14.5% 7.5% 13.4%
(0H5+RFB “O ez )/GRFB -18.1% -1.3% -9.1% -10.0%
“ip v J d J
#17. &3 o M3R{E
1 Fid 2 ¥ 3 Fif 4+ Fi7
(O yperis Oz ) Ors 27.5% 240% 17.6% 49.1%
(O'Hsmpa “Org )4 O rep -3.1% -10.9% -6.2% 22.9%
it x N N »

WL ESARIER, WGBS, & 13 T, RIBRHOFAHGE T REOETER, fixFIERm1 %
AR 4+ FiH, SEROATRAR.

FANBATREE T BT 100 Wo,, Mo, . MHEER, B3 AMTHILE. XPERRFAMNSBE. 12
Ro, MERIME, BOERSITEE, WHEERD, MRFREEREE.

 EEveEmders

100 (
red : 7Rk

blue : FE&R&




B 3. YWL BT 100 M E$iEst ki

5. B&

ACRM T —FFSCASUMET MF A, EESTTEN, SIMTRAEEN, BER MM S

%ﬁﬁ*iﬁﬁﬁﬁ%%ﬂﬁoi%ﬁ%&%ﬁ%ﬁT,ﬁﬂﬁ%%ﬁﬁﬂ%mﬂ%ﬁﬁm&%ﬁ,tﬁﬁmﬁ
WESRIBIF . BEFXLEFAT, RAMTELSABER. SERIEE—PEREIR, LR P0G

Rt R R EIR R, PIOASMETHRKAR—E, BATEANEERCHBEEE.,
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