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Abstract

Compounding construction is the most common word formation pattern in Chinese
vocabulary. It makes the semantic relations within the vocabulary more apparent
and also enhances its analyzability. On the other hand, in the field of computational
linguistics, word vectors learned from large-scale corpora are used as semantic repre-
sentations of vocabulary. Previous studies have mostly focused on how word vectors
affect downstream tasks or semantic dependencies between words, but less attention
has been given to the internal semantic relationships within individual words. This is
more important especially for Chinese, which heavily relies on compound words with
analyzable internal structures. This study investigates whether compound word vectors
can accurately reflect two types of semantic relationships: lexeme meaning dominance
and semantic compositionality. The former indicates which part of a compound word is
semantically more important, while the latter reflects to what extent the overall mean-
ing of a compound word can be recovered from the meanings of its parts. The findings
of this study show that word vectors largely align with linguistic expectations in terms
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of these two relationships. Additionally, by exploring the semantic properties of word
vectors on a large-scale vocabulary, it is inferred that dominance and compositionality
are influenced by various factors, which have practical implications for tasks such as
new word prediction, language teaching, and dictionary compilation.

Keywords: word embeddings , dominance , compositionality , Chinese compound
words
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TP EOE A DB IRRE R AR E A 1R 7 202 DOE R & F WM BRI, 15
225 E A NTT T E N E R SLEME T 05, B OHIR (headness) (Packard, 2000),
M ANIE T LN (B A, 1985), TR EHE(EFHTT, 2004)%5% - @i X RIERNE &
W, BENEE—EREERR A ERZE - FRS BRI Z AR — R R4
B RFR, BINFRIR AEMR-SHE IR AR5 - B, 15 CESTEMAE G2 ARt rE
MRFZ: BLESM (lexeme meaning dominance) FRMEER 3 1RIARIE F X T B4 118 LN
HE, BEEMESOER . flan, “BREFERSERBELERNEE. 1ELHE
P (semantic compositionality) NIl ZBAEIKATE L2 RAEE F ] LLHFER 5 B 1R ARG R AT B
HKo Hln, “ER LR BHAEEER . B A A MRS PR ET IS L LR R
(idiosyncrasy) ,RITCIEM T LTI HEEAAR IR L, X R0 AT DURAZE— A ZE  (lexical)
H WHEPRONIR R, A — PR S BRI A B A AT R e SRE AL AR i R
WHEFR N TEEIE (EFSFS, 2004)

AR TF1E T A0 T NA BT EAIE SR RIE LR R, ITEIES AU A 4 A =X
T AR (Harris, 1954), 8 KAMEBGERZE NG E —MESEE, S8 M%) — 1M Em
2. BINERM, XFEYISR R 1A [ & W] U B—ERTE L, Bilan, B DUASRIH AT
U4 (Mikolov et al., 2013) ~ S EMIA (Xun et al., 2017), BEERN LR FIFESBIWILRILR
& (Kenton and Toutanova, 2019). —2£ T{E(Buijtelaar and Pezzelle, 2023) B T & BiA H
FIEARFIEL 5 A FIE SR R, B EFTHEMEME SN o X TAEFEEDFIESFHEGE R W)
EEENIRN SR, REME LB FGETRAIAE &1, AT IR REED - /1,
ENER RE S AL 2R EARFE . e DLl AR EW MO F, & BOAEER
>, BEHEAZSBET (BsunlightiXF&HE—MABARED) | XEETEEREHTE -
IR A TR FRE OB IR AR, T DOE R ) B 1 L B ROZON & R N B TR SR R T LUs R E
-

i, x5 T D DGEE SCh BARIA R BT S, ERED RBUE S 2% X T R Era i 38
KAV M EFIAREETH . AESEMNH - EERESE R R R, @
THEAR 7 o) 8 A A (] 2 (R FOAR U, R R R FEPRLMDAIS TR 73 5!l & AL 38 S SAEAITE X
HEM . ZEETEERIFM T, HHZWMLMDASTHME R - &5, A 0GEE 7l
MEEMER (BIEE - RIE - BhEE -~ BhibE55M) (ERE L ESMRNIKS R, EFEEENE
FHEE DL At NI X S e A 50 18 S & 1, Mg BRI RAIE LR R, 515
SRR GG, I 818 SRR S SRR [ & R 2 2 ) T X EREA -

ARICHEFE LUN B BTN ZE 18-

o JEIF LMDAMISTH MEPrEM T POE AL AERE LESERAMAGERR -

o ST IE L ES A A IRME R, SRIAIE  IEE U I AR
HHEEABEES.

©2022 FEVEIETEAE

HRHE (Creative Commons Attribution 4.0 International License) ¥Fr] H AR
OPGEF A A T AL EIEREET LRSS, ANSHRERSEERE XL, (ERIAREGHT .
LOHEE F A HRHX ME AR EZEBE  (transparency) (Buijtelaar and Pezzelle, 2023) -
2H TR A E A THRAE R4S LB L —A A, BEXWIR A A (word embeddings)
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o MK T AEANFIRICLEEE T BB L ESHAELCAGE, HRXIMENR 5 ES A
ANERHERE NG -
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2.1 BAHERRRENLRXRR

HAAZ2OHEBFEHAR T RINEE, FEERLSEMNEEREREE, FEETL
T HHFTAIENL, HF BEE R SRR AR (Gagné and Spalding, 2006), & AE1E XAFFE M
FEABFEES, WEE A1 R THER ST (backdoor into the lexicon) (Downing,
1977) - FZIBEF FHIHRET E AWM ENTRE S Z FEE LR R, B8 0818 (Packard,
2000) ~ TH L HIATHEME(EFSF7, 2004)%%, RN AIMIRZ AR, SFRELME . 3§ 0E
HH B 4545 (Gagné and Spalding, 2009; Ji et al., 2011; Marelli and Luzzatti, 2012; Pennington et
al., 2014; Buijtelaar and Pezzelle, 2023) -

POERIR ARRE, BREMRESWMNIAEMAIE L T/E. S, —BELoE
A B RUIEGE B, 2019), —IRIINLS(E T, 2015; Bl T, 1964; RFEEE 1982; B R,
1979)IA R IR G5 A FI AT E G5 M0 &~ PAT R, A9 IR IES45 18 « Sh S5 & ANE & R H 5
R, WEBM - REEE (2013)IA 7 B 18 FIM AL ER BB AR s 75 —IR(ABGET, 1990; 230
, 1995)MFFEHEROLA, ASCRABIEM A, FREHET TR X TENEEEE
W A FANLA] A IEE, 2004) «~ NERE R AR KK EM H HE(EFF T, 2004) WL (EFH
2003)%5 -

2.2 AEE

TR F o 00 1E [ & ok R AR I 83 3 - MikolovdE A (2013)7E H g X H 51 A
T Word2Vecti 2 | 1% BT I8 b 1022 N 28 11| 2R 2 ) Al [a) & R - X LR sl ghd i
(Skip-gramM&8 LUK 7R FE) SHARIATEE S o 55— EZ M STHLE Pennington® A (2014) ¢ H
MIGloVelT , B45E T 2R/ERSITE BARE LT U3 BRERIA R EXR - GloVel A
B HATREES EBGG T EZFRRCR, i m Pk TR0 EEE o X e BoRE iR
BEFELSZHOMIFERTE, Bojanowski® A (2017)3& Hi T FastTextfZ , 2B E T 117
Pl i [a] B FRR o @ BRI EAT TR AT E AL, FastTextfR T AE 68 5 I b FX L0 5
B FAEREEE SRR, AR Z LU T EENE . BEEXN BT
SR A RBORBE L, Peters® A\ (2018)53] A\ T ELMof&%Y, Z&EAIGERS SR it BN TR
1A [ 8 %R « ELMoi@ i {3 F X8 F IR 22 S iREE AR B R CF R, T2 2]
TH S U Z AT B SCBURNE o R, BT TransformerfiZ (Vaswani et al., 2017) RT3l
BRI T2 KF - Devlin® A (2019)FIBERTHER!FI F R AU SCA IR T 25
FERIESAHAES LIS T EMaMEMRE . BERTE T %> T CERiAmEERR, R
HHED) T BNE T OSSR AN A - AL, Dai% A (2019)#8 H i Transformer- X LIE A
$f Transformerf@ BT T Buft, @ 5IATEEMWLHIT R THRALR) B R SCRES), AR B KL
TR B AR O R R I 8 - AR SCHIA M 2HEAUDSG (Song et al., 2018)2: T Skip-gram,
HITIRICAERR, ARdRE T EEERETRCE -
3 WIRGE
3.1 BFRMS

R FEZRIBFFRI GR&IETPPOEA A, ILMXY, ERXAY 558 R e 51
BRAFHMER - BF, G0 E SBERENE &1, BaSHinfESHEIE, X2
Z BRI IR RE R ERBAIE LR R, ENRESELCEIEEENL T, BHrLER
—MRFIREIE L E SRR, B, AARER S SR FEE L TESMIEN AT LLEER W&
MESVEPEINE - XWFIEE A LER—FF L (trivial) BB, BHF57E2% .

ST FERAZEATR Sy, AN R T -
ASCRARER OB S AR DT W e, EDCEGRGAT, — N FRIN—MER .
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3.2 fHEIEMR
2% 1] A% (Buijtelaar and Pezzelle, 2023), FHX[ia @ &>, & L FESFHAE H SR
DIFI AR CIEZIE - BEmME, DLERA W ERNTESEOREA frf A, &% — a4
e = f(w;0). (1)

R DA w;, w M B ETA A &e;, e;, T LUEE —MEMEEERE TSHKRERTIIRIMHEL
BE, XEENPRHARZAELERER:

S(wj, wj) = cos(e;, €5), (2)

EMRRREA R, 1FRREAE0L, 0FRm AR -

B FESM GEMILMD, Lexical Meaning Dominance) &7ERKGXY XY A1E SHE
IEE . RETW IR SEERPE SCEIMLPIE 2, HiB X FEMEZE . @R
g7 kA5

LMD = 0.5 x (S(Y, XY) — S(X, XY)) + 0.5 (3)

YDA SRR E SR, S(Y,XY) =1, S(X, XY) =0, ltAf, LMD{EHN1, 524

RELMDIE RO, ZE 0 NEE . LMDIERK, GRS EinEEE L ESHE
A (EST, Semantic Compositionality /Transparency) H &% T LU FIBRIZ:

BARIIE L5 A& FR 2 EREANAB LB, 8 L ROAH A PEEE - @t N AT kR

ST = 0.5 x (S(Y, XY) + S(X, XY)). (4)

HYSTENIFE, S(Y,XY)=1,S(X,XY) =1, WHEHAAMREE, RZSTEHNOR, X
HetkmE. B, STEBEK, &AM -

4 T

4.1 HHRE

HFEMM (HowNet) : %1 (HowNet) (Dong and Dong, 2003) /& FH & ik 7R fl & %
SEAEAE20 2090 s T A @ B — BB B IE A T F SCAIE S AR E, BRI A I8 H
BARREX BRI (RIR) B4, FHRA BTN L A 38 30 535475 UhRE - FIRTER
— DRBGREE, FIAE—T7E, UEWERH TG T Z0kRE# T, BIZ 5 8 ARt
RV (SEARNEE) DIRERINEAERANTR . A—T7H, 25001 R &
ZIAMBEEZMRR, FlInETARR FLRR RUKR WUKRRSE

4.2 BESHETH

DSG: A SCHRBGH [H] & 15 S A DSGS % s L 38 E /) — ks L/E(Song et al., 2018),
BEESIA—ANTEREE, BHACE LTSRN EE BB S skip-gram R 4 o TR FER
FERER TR E, KRAME20CMA - BRIV RAIRNCE 20051, &M aLx N —
2004 1 [A] & -

4.3 BIERES

AR S8 M b A B AR R R T ROIRNEXY, H B XFIYHR AR TR E R A BR R,
ARG AR AICD - T BATZ 5 ZER AW A AR, BATA AP H R L P17E H0 R Y
WE, LMDy - f T IR BE SN AR B9, FATAI A R0 M A A LB B (Liu et al.,
2013), RS(X,XY) = 1MS(Y, XY) = IHARER T IRNCHRE HISR, 1LMIDr - X L] TR X L
TN BOARBLRE £ f 1) S — 3 o 5X = MR E AL ELE AT IS % 1. HO AT L6 2
2 FER|M LS

N T VEAELMDAST IR A %08 2 AU, AR S I B A0 AR 2 0 W) AR s B A L
f—XFE o REAZ 3 47 B R TZ AR CLEE #8000 W SRR LB R BREE AT AT B A R

P SCHRVE TR [ & P IA HF RS B BRI, WA SER, T RATIHRE X X E
Shttps://github.com/RyanLiut/Compound_Words
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. e LMD ST
BEER BE m p omm om0 MR

D 325,300 0.49 £ 0.03 - - 0.51 £ 0.02 -
Du 49,481 0.51 £ 0.01  22.78 51.14 0.50 £0.01  25.76
Dr 11,495 0.50 £ 0.01  44.02 69.72 0.52 £0.01  8.60

Table 1: AN[FHUAE FIEE 5 T 6 B FILMDFIS T 45 £

LMD ST
3000 - i1 3000 4
2500 - 2500 4 \
2000 A 2000
> >
1<) o
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g g
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g g
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Figure 1: LMDAISTAEDp L #4531

WILMDAISTAE , R &0 R A 1 5 A3 (8 RT3 i) 2 % 52 R DL JBE 31 50 Hh SR g (B SR — N 5%
JECORR, AILASBRZFHIME RN . F35h, BA T — 0 REFRRACCHRITE EMAIAE
TR

ACC:ﬂ{@MDaﬁ—Ob)?fmﬂmN—05)>O} )
HANFRHEAREE . ACCIUN AR XBRLMD IR -

5 SRS

1 ER TLMDAISTED s LIEIE 5240, Bk 7 2R T DRIDy ELMDFIST L /)
WS, FEHEMES T ESBEERE, TTUMIER—MELMESS A, TATH
BRI AEYMN— D IESSM . T 1ER T8 W & 7E A0 BFEE S T8
FRACCHFICORR, T LAE E|DyELMDEIAE KM FIER 1 L RIVE X E DB, XAl feE H
TR PIEEE S XY FIAELCIER R (8, ESSMH R REHGEARTEFEFE) |, RBEHE
AT VE VR E WIS 4 BEANARACL o T4 B AR 0 P2 B A 18 SR s FORE A, ] DL R BRI X
gy “PRMEREAR | AR TR LIS BiR A & v] LUE AT B E L E S HU AR 4

SITENESHME, FIWERRERITT0%, AR SOA N AT LUE R0 s i [r) & DL LMD
BAsbrmTEME, HILEZ GRS s, ExmEE (5.2) fEXESHE (5.3) R
FDp - MEXHEHEN, Dp LEMHRENES60%, EEMRIEIFERM, MR T HE
AT E S RN E (W) S 2] AU SRR A R -

5.1 TWREZE
B ESMHANE A AR RE S ZRIMPLE R Z g RN = A EHITEE.
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s LMD ST
BRRE 2w E R pE

nPD 0.1098 0.000 0.1324 0.000
nSememes 0.1858 0.000 0.2262 0.000

freq -0.1726  0.000 0.0726 0.646
semefreq  0.1858 0.000 0.2262 0.000
conc -0.1726  0.000 0.0726 0.646

conc_X 1.0780 0.000 0.6015 0.000
conc_Y 0.4197 0.000 1.6560 0.000
isDict 0.4502 0.000 0.4545 0.000

Table 2: % T8 L SPEAITE CH S MERRZM R 2R

o Z I ZIHEFEIFCEAE XY NE YRR - Eid X YRR T S 1) I 4mPD,
IR E BT L& BIRTE X E P EmSememes R 2L FE R -

o BIR o BT IFAVCAE R HAEE B B AISIR T freq R TRl AR 1 R HR SR — > SCIGRS B L
IR Flsemefreq R IR -

o ERVE . ZIE AL BEMARFEES, HHcone, conc_X, conc Y5 FlRFREEARE]  LEBR 5 F1
HER B AATRE -

o BHHENTAE « ZIFLE B HAZIUCPOEF # A, T ABDOE I S AYTE , HAR T
EHEEARRE, ARG KRR - 1LMisDict -

TR 3o HR X S B A ME S AR B FILM DA FISTE Mt — > B V34047, 7T LLTS H BBy & vt
THWMEEZERMW, NP EHSEEFINEE . £ 2BR T XEGEE, HdpERRZ
HZE Mo BENM, HEB/N, A no, MREZEWBIAL . \TLUEH, MFLMDMmME, XLk
HEHEAERMW, MY TSTME, BRTMEMEMARRES, HMEEBEE CH AT R .
5.2 EBXFSH

I SCE S AT T ENE B EE R N TR R S ST R « KR40 2 Bl T /E(Zheng et al.,
2021) > RFFRE, ASGEBCER TR E BT 5006 M R, B&FREN, EI8E
1), IR G5, R LS, & RGBS A5 - B 2(a)BR T ENIIE L FE S EIE,
DI REE, (b)BR THmZ B EENER, HhER RN AL EFES M 7581 .
ALLRIL, [ERESFARRL, FREN N ADRNE L E SRFESHAL, MM LES 2 8 <A h
P BB A EER,  ABI-BEENE B AR AN E B A D B SR L S AT -

5.3 BENHEM

T S A PESTIRER T 8B 43 A8 M 22 KRAR B AT LT B R 138 X, & B TFai A (BT,
2004) R T HHIBZEMAR L EHEZENTEHEZMEEZEZNE, EATLERH, HS
— LR eE A 2 R AT DU IRAE — S R O A VEIASE R, TS X B R 45 A B AT LR — AL
FIE, RMXAMEZERIEEE T ML AR AL, F1a0 <2280 5 B < v] DL ERFE “sb e A,
RCR — A BT (& AR Y, T e S AR AT DABR ST 4% 48], Bltn “ibsiy o BRBE <R \T LA K
— T HEIEE-

AIAN—A B HEZEF— DML R ETAE, B EERN— K& B EM A
T, EHEAEEMR, RAEMENERRIEIEE R, FAERE— N EIE, Flancatk ihH
AUBEEREAMEE MR, AR aI AR AR BEHEE (EESEZ AR
FEHHEZR) X, RIBSEEENE A YRREAZEC, {RENEREFEZ XL (FRh¥

T OB R 15012 M K B B bR B SE A . £ FEnhttps://www.plecoforums.com/threads/
word-frequency-list-based-on-a-15-billion-character-corpus-bcc-blcu-chinese-corpus.5859/

SIANC B AR FR B B A TR0 (Xu and Li, 2020),H1-527 B HEEER, #/NERBEK
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Figure 2: NFZEMEA T HILMD 51 M H# 7 LM

HHiE) | RN EANECTRIEERNY, EAXSKHAMEIERN S —E5, RAMER. &
XS T B AR TR AR EISTHE, R 9] (] & A 7 S B i Findk e -

F 3P T LA HEIE R ONTAMR, KRAH B IR DUORE T, BT X § R R AL
TG, NPAZERE, FCR GRS T ey - B, it 1
RIS G HISTHE, F*SRR-EREE . NRPATLES], BRT <G F <98 WD E R
NP, EHMESM NTRER, HREGEY BRI K TRERN, HFHEERS
%%*%%E%Eﬁoﬁﬁ%Tﬁﬁ%%%ﬂT¥EE%?%%EEEE%,%XEW%W%
L -

6

ARSI T RAETERL P 2 5] B ] [ B2 75 P LU B DOE B S PRI R TE SR A
B ESVENE X ATH S - @ ARIALAEA R ER B RERMA T RFENER, K
BRI RA T AR TG A im ) & AT LA BRTE 5 2 LIS BRI P RIE SR A - i et R, Al
RINT MBI FE SR ARMME R, X7 LUR &S5 800 T B & T R A B -

6.1 RAELE

AR FAE L TIEZM, SREHEN & TAHELELMDMS TR & AT D4 i BRiE L ES
PEAIE SRS E, MR RTE R R IR R Z T EE SR E R, UAE P X
i R AR RS B B A 1 A B P SRR = BR S5 45 -
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