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TR HARGEE R R AR A (word embedding ) HYBEE »
B e e B s 22 ] r) B AR B R A 5 0 WBeEE T AR E R E
IR E T SCER - BT SO IRIGEIRE - 35 R R #T (Bengio,
Ducharme, Vincent, & Jauvin, 2003 ) - HEGAR AT IECEEIZ ERART %
TGRS B HE - WEEE AT FIERGER » 5 REINT - ME R R s
=% (B. Wang, Wang, Chen, Wang, & Kuo, 2019) - TN SCEIB IR
R A TR B R RCEI R - AGETT A [FIFARAVFEFRIE L (Mikolov,
Sutskever, Chen, Corrado, & Dean, 2013 ) - B 2 HETTEEFE ML (Schmidt,
2015) -t FH 2R 17 BE IR 4 B GE 22 % B 1ff ¢ (Hamilton, Leskovec, &
Jurafsky, 2016; Hengchen, Ros, Marjanen, & Tolonen, 2021; Kutuzov, Qvrelid,
Szymanski, & Velldal, 2018 ) » BG{E SCEESCAR R FERE & g% ( Wohlgenannt,
Chernyak, & Ilvovsky, 2016) 55 < %5 K SO Ryl g 2 i & B .2 5A
& (bag of words) 7% - HFTEATAEFSEAZEM AR - KRB IR
PRI P22 EIRERE - sl AE B SR B B AR IARE R 1T R B R SR B 2 R L8 R
8 AT DUFI A FAl R AL R TRl 2R - AT ploRy — TR B A ny R A
7730 (Schmidt, 2015) &R A FY i FH o ] w] 1 Rl s ah 22 el T e — 20§
REFEDFREE - G0 - aET SRR FEE BRI ES (Le &
Mikolov, 2014; Leavy, Wade, Meaney, & Greene, 2018 ) ° Z[1_EFfraft » Falfr A
FERRL A SCEIR A E R %ot - B —EEZRIZE T3 -

Chinese Buddhist Electronic Text Association (CBETA ) H1#EHE - ff Hi
SEEE 1998 FHIMAEEE - 2S5 TMWE TEE (RER) -~ (H#FrEm) -
(FBEpE ) ~ (EBEEES) ~ (SEAEK) FME  ERKER
HIES TR E R E (EHE - 587 - 2014) - CBETA SUARRYFHE
BFE - — > R BERERERRER 2,000 FRER 0 — > K -
BB ANRIRHEA & B EERIREAR § = Z3E - EERKEEN
FRAS s O~ ZB2RUHEE » bR TAE R B AV EEES - B E S HAEE -
78~ CFIEE ~ JkEE K HREERACGERRERIMR L (2 EHNE > 2007) 5 L~ NI
EE - UEEEEDL - REME - BERRAE - FIICCE SRS (Y
AEE - 2009) 2 N X HEHEE NE - SiE > HENXKHEER -
CBETA ZtHIAE » HHEMEEN S 2B EE BRI EEIR - 280 -
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WAL AY) - HEMNES FETRITME - ReEFTSHH
CBETA SCAFF M RO EAHE T RN 3 I B RS LR 98 - R B R
EWS H - 224 CBETA WIS HE N ER S ERIIT2EM - EEE T
B DU 55 2 e BRI (R M R RE - B R (a0 - e R T~
W EE -~ EEAS - DU LES) MEEE (0 5% - B8
2 SR EERSES) o AMBEERIER - FMLERFER S
AR » P E S EE A I E R E K FZE (Hayles, 2012) - &
mASLEH AP IER - R B AT DU R AE ' DA s s U
EMERERTE « TREAE EFENCCA - [ B e R R B i
(Kamlovskaya, 2018 ) < CBETA #2 it fHE 5o By 8% 73 48 - R E0E
TR~ 14 B FEEREFEAES - R REEEEEE R
Ie] 0 [ P e T 1 Rl i AT S SR A B AR B DARERGA IR A EE
RS FR B A i BOSARHR B B - B SCER CBETA E Ry arlik A FE Y
A o FeMAmE AL FIRF A EGEER S M O I R R s = 2 R
(A S RE A A BT S Bk E ) AR W ) B2 A B B SR R R SO L FE A
WEAE  (FRFARASITER R B KRR
S S FERER -

SRIMT B H RTZ B e iR AR A 2284 (hyperparameters ) * 15
AP HEEE 2 F (Burns, Brofos, Li, Chaudhuri, & Dexter, 2021; Leavy et
al., 2018) - IEHHES CBETA SUARFTIE AR ERAL - [ HLAH M RARERT
AN FEIR AL R S RINE o At - By TAa R AL T — RE - ASCER
fEH b E 2Rt - WERaET e E AR 2 B R b R T
SEERERY AR AL o KGRI FEEBRMAE = - — BB H R E S
WH7eZ Fi ARFFERE .  FRHBE RS SO 2 i A28
=~ BRETEL M ER AR A PR E S B 2 B BB A R T )

1 HRZEES (Tayor, 2003; Saeed, 2009 ) k5t a:[AFeqA (perfect synonyms) JEFSFEZFAMHE - A
IR RE S R A AR AR - BRI SE R R R E D« — R R FTE 2 S R B
{EEEAERF S - G0 (FZFRA) (R - =15 - SRR - BRI » 1983) Fratdmi
HI 2 e B R T AT SR - SRR R P2 R AIRREE & P i - 40 (I8 TR(E EhasR
R E FIZ MR (EEE TEREE SRR ER - 58 Ganlantree * 2007) ~ (G
flFIZRARRR)  (JTHEEM - 2015) « AT T [AZEE , —& - iR &R FOa T
AT -

2 EABEEREEAFIMZ AT - FARBEREGE2E > NEVES2E - IR RREE A AEE -
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A > Sk IalkEd

— ~ RS HIRA T 5T

PEASIE R EIF R AR E - E5H > fRfhs T HEEEETHE
R BRI TEIEE 2 - BlEAs B - R EMFe I RIE vl o3 it
REEE - SO RERE - SEREE - BRERS (£rk 2011 =
ZE > 2006 5 GHFHE > 2009) o DUN KBS A FE 5k - FEREBER
B FERYEERE - FERAEF % - FHAMT9E 26 DU /2 B A A A B L B 2k
LRI - AR (2003 ) F2EFZREEH 2 e EERA sE LA 2\
T3 BRI A - #bseed ~ B SORRETE ~ (RIS S KA ~ TER
I BE A [F]—FARERIEE AR ER AN ~ DARSEEHRE ~ fmlESCH ~ PRI RSkl
FE o U BEHE LA - @EMREFEREE - MERR
REMBAESS E ~ 75158 - Hr » Bl B SOERERD ~ (€290 FH Rl —FREE
RS A R AN S5 7R VA F SRR EE R f 2 S - GIEEE (2005)
28 QEEERF) - FIBRR R Bh - TR AR EE " 4
T BRES - QISR BERFEERIRImH M - 255 (1998) R Rfseih
REES 2 bR T AR RES  EWnpH R aiE foEaEE S 2R
Sh - REHZEVIM KL - SRR MRER Z— - [HIth - #hEERER
I ERAE MR ELI 58 b TR — K2R - PIANBRF5 R (2018) WFZEHEREARFRME
R A - TR HL B Y SEAT RSO T 360 - (RIS P BB E T Y 7
EFEFEEREE - R EMREFENFESBLS - AR H PR AR AE
— P EARY R ANGE S B N ERERIR o AR L (2019) EEELSEATRESC
FERIRVEE - BH G (EERERS « FiEmh) W T2 ) FRENKHE
HIRIRERATEERVEY) - MR E A A) » BUNEE (2021) DAEBEEHHIH
R B MR - FE et P o R RARYEE R - B HE —JEEATE R EE S S 1
s A EIPA MRS ~ B AR E 5 [ 2 SE AU 5 ik 35 o0 B B R R 1 -
PREEE (2021) ANGE (EREERS) B (PS5 #8) B - HE R
RO R B A B L E R TR T B FRIABIRR - BIEOF
A T o (RERNE FHEE R RN 7R R IR B R E T ~ SPAT L~ B ECE

(collocation ) Z3#7 ~ BAFHETF 25| (key word in context, KWIC ) #{%ZZ T
NETTE - BERATLEZSEER AR A E R -
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s W AR Kt 2 Wi e

Leavy A (2018) sk ARIEH CIFH EIZ - AR FMHESCE
FIOPE B0 SO b7 S Seis AU R T ik = B 2 B ERURFFERIEREH - 2620
FH H A g TEERE (Sculley & Pasanek, 2008 ) ° At > fEEHELRELLE
BRGF 2K RE B R 2 By B - MU T 1700 2 1899 Wi 5 F-fHH &
270 EREARY S SCEE R + B ) ik A i P £ L H A B R SRR R IR
THE T - mFEHE# DL Word2vee NEIZ2EHH & ETAIRR (RF 1)
# VB A FIER E HIAS R 2252 o FR T2E et 19 HACHY B B2 g i R
10 (BT 5 - AR BT RR {0 fk A A e AV HH B e ) S AHBARATRIT 20 {3
& o [AIRF - B SCARHRAY 20,000 {1 ZZE REass ERHEE - Hp A TR
PR SUARE 5 20% o DUE S0 B 38 (] 5l fik AR AU P e HE Y 20 (R 3 -
T2 JB R B SRR R R %A IR B 2 B E N REARAF © iR -
A Y 22 B RH & Pz R 22 — BUE IR R - S BE R 0.31 - 5 (UERET
HAFIRE S TR ax e 8 & 1R ik A2 BUE R E AV TE R TIF - JREIMER
REE B2 e EA e R REN ST e EERAEE - fI0fE
SE 1 18 ~ 19 TS I FE BB ORI AT H h > BR Ll Word2vee CBOW
( continuous bag-of-words )  Dimension 100 * keep Stopwords FyixEfH &

EA— R AITHEE AR

£1 Leavy A (2018) —XHIREE(4ERE

Parameters Values
Model Skip-Gram/CBOW
Dimension 25/100/400/800
Preprocessing Lowercase/Stopwords

BRI * Leavy SEA (2018) -

Hamilton 55 A\ (2016) fERENFEEEFR B (LA ZEFHIEM TR A -
MR8 Ry ar fix A2 #IFCRY 7% (BT AR RS A RE R Ry — TRAR (Y
TE - Wik - EEFZEER A TEBIUEEES (REE ~ 1858 ~ HEEHs0)
FIRE TR (1800-1999 ) HY 6 fIi & S FEFHEH - 3 st £ R ) PR B R 3 2 8
A A I = 7 A ik AT AU Positive Pointwise Mutual Information (PPMI)
Singular Value Decomposition (SVD) ~ Word2vec HJ 3% 3 - 7E # 2 8
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43 FESEE Levy » Goldberg 8 Dagan (2015) FY#EE - 5 Window 4
Dimension 300 FYE%E © WFFTAGRER » PPMI FHEA L E MR /7152 - M
Skip-Gram with Negative Sampling ( SGNS ) #[1 SVD it A ZLBELE FEAG T
BB - (HE 3 i R 2 2 B0 H Word2vec #J SGNS & A » B H
e M FENFEERER L MR R M T FRIEE -

B. Wang 5 A (2019) HE—F 1 # & IR GE S 70 H 9 26 e 5 i A IR
HETT RS (135 Word2vec SGNS ~CBOW ~GloVe FastText »Ngram2Vec
Dictvec) » ALEFE T 5Pk E i ABLRIAY 7% S e AR « e R P45 T/
ELLEER « HREERFEE R LB E A i ARBIRY B - REE
FELUNEA « (—) HEEREFESE . () ARG R AELR %
B (=) MEEEZE AR RS UIMEE . () ELEE!
HERBEERME : () EEMHRIHEESR - Ao 8am a2 E
FLDIEAELTE R o MR 7 A 53 Ry SN R AS AT N BB EE AL - SMEREEAS
EFELLEARGE S EHE - W1 - FABEEEC (part-of-speech tagging) ~ #H5E
5387 (chunking ) ~ a7 A E#E5% A1 (named-entity recognition) (&3 1T

(sentiment analysis ) &2 #7% 241 (neural machine translation ) &
ARPNFAMIE— R F fr AR BURBRLAT PSR ETA B2 Bl DAGA i AR B AR
WK - TGS ST CUE (word similarity )~ FRFYZEELM: (word
analogy )  BE& 3 JERYIERENM: (concept categorization ) ~ —HEFAHY(E HIZR

(outlier detection) % o fEEF A s » (EARERTL L AE BIMNBEES
BUAEC R - B R Word2vec SGNS HYRE AU RS R I f o - HEARIFAHLIE
FA FHE EUAI L & 43 SR PL A Y N E R PR AR » SEEEEAYE - iMFEHNR
B —EFEFT AR R B R AR Fa i AR - o] BREE i 7e 75 2 m % A
A SRS R LR TR -

Burns 55 A (2021) ADAGA R AETTHL T SCA 3L (intertextuality ) fiff
7% o Freg A » BRSNS uEEE LAUHEDIE - W E BT [ ik ek
FERTEMUEESENR - BERE S TR RTEH T B & R AT ER 2
FIEBULEC - B R YA ARAETT © Sali A BT i A Ut R L 5
IRV E I Tk RS AEAETTRL T 55 SCRREY Word2vec T8 BUF R K
wiE (Bjerva & Praet, 2015) » DME(LHFFEATFRAY LR © [FFF Sprugnoli »
Passarotti B Moretti (2019) 13 R H 1 T XXHIFEFEFAE R (synonym
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selection dataset) {FREEERIE - HHREREER/(ET] ° Burns HFA
FE{d T B $E Word2vec ~ FastText Al nonce2vec 55 /57% o -5 7 20E L SCHE
FIYNEEHE - BB —(EE 2R 3 [T AR | EH T 355 R G
HHAK s B T E B 2 e B R R H R T EE R B AR 1,910 {EEARY[FIZRE -
fitis Word2vec FALE RN IHE B h #i R BLR AT -

=~ HSCHEI IR R AR

A FR SO E IR A R BT FE 5 - BE R FAl i AR B PEi - BT
(2018) [h#g 7 /\ K ik A5 ik - e MDA TERF A5 T 5 - Word2vec 1Y
CBOW A1 Skip-Gram i iz £ » HKE GloVe 5 5 AYMERHEKE » fE67
4 E B8 3k D B S H 2R 3R i 4 #Y /2 Skip-Gram F1 Hyperspace Analogue to
Language (HAL) - [RELZh - HETH KGR A GREEE = —
MR AGTE A IE R e G T B RO » S5—AE IR
SEWHEAM G > fak AR TER AR &R LA -

RSN 5 R (2018 ) FRETE A R S Rl A PR oSt e i
e ET RS AT - B A AR i AT B R R AR DU > DGR
Ar S R R R B A s M E N R R A DRI H Y - =3k - RE =8
# ~ oo PR AR (2019) BURIFHEER A TG AR — B R iR —E A &
AT B R Z FAORE U 5 R B A D A iR AR R R (0 R e
A EEFA - SRETFEE (2020) 1E#R TR H B ESRME - R e
oA 2 ] Z SR DL Word2vece TR IS [A) & - A1 A TextRank 7T AH{EL
SRRV BT o DUEE B R B SR DA A 25 S B i R R SR
B A 2 o BRdE (2020) AILEAIA Word2vee £ H 97 B A HHELRF
YRR SCAETTHERS © M thFER i am L TR Ay 255 SO R AR RRER L > 76
DARFAETEAI AR - 1 E Bl R AaE M T Word2vee FIRRIME -

MmN MBS - SN EE - R (2019) fEHEF A
TR BT HANRE PP R B BOP B - ARy Rl R A L DA R Al o i 7 =5
REFRTHIR AL TR TEME R - 1 BLANWR R A el ey St R e 1 8 B = HIRHEL -
it DUBM R B B o (9] - 65 SR S8 B RS FE ANk A [0 5 - WM aE BR 2 Bilingual
Evaluation Understudy ( BLEU) & 43 3@ {8 72 RASFHAI MGl [ &= 5 - %
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SCH (2019) £8H Word2vec #if & B A B [m) R AT HARC (EAERE (Bidirectional
Long Short-Term Memory, BLSTM )+ JEfTEAMEARRL RS - ElafGRE8R
R L AUE R B R e ( AR H ¥R ) 1998 £ 1 H 3 sEBHE By R el .2
RS VR 96.28% » BRI A G ik AR EARTE AT LLER T 0.76% 5 H.
KA GRS 50 HE R Ry 81.51% » BHELARMEAUFHELIE T 10.81% - %
JUEA >~ FREEfR > BRBUCE - IRTs EIBREEE (2020) R A R OAE A R Y
BRERE RV E - MMFIFH Word2vec 15 K &Y A\ FH S 5 2B R HE R RAl A
&2 R SCF PRV E A S — T SCF R Y (seq2seq ) YA Lt s DA
[ fERE I BRI AIRE - HK - R EE AR A rTRE R — IR H E I 15
ARG T EEE S - A0 T EH K ER AR RYSEES ) BRI T RKER |
—& o ByRPUERIEIFE - PR Word2vec Fl A EHETT ERIERE - WhsT
Bfi ~ TUHENE - DURTHR R » FEEIE (2020) DLPTT JUEMRRG -
T I % B G P 20 B L] > B DA Word2 Vee #5BC Long Short-Term Memory
(LSTM) FRALEST SRR RAY /- JETEE] - 068 SCE R 0178 55 HAh ARy
BUETF R AER - ICE R ECH IS 7% - SANR TR Y B G 5 RE B A
TTIEAUENR il SR B RS R Al > o HFR AN A e — E R b
AJTEE] PTT Z Bi5mRE2S « Hu » Zhao (2021) ZEFEEHEE AHIF - HH
Word2Vec+CNN HY 5 BE AU 2 A RE R R - WAE T IHE BBt |
FERHAELE R —(E " BRI R R RURE SRR - AR T
B E— BT o MR 55 5 P < A B R R P R 17 228 A O S L
PRI L 58 FH Word2 Vee 1681 1% B &R FUAR & FFGETT IR - JER S [
HIFEELRE - MEARIEAR U [ s P HEE R

Ao BRI+ FHR 26 BER SCIE B FH IR 2 12 Word2vec » B0FE H 7R BT A
I SE 3 Word2vec B B SR B 4F 0 Schmidt (2015) 52 % Word2vec ]
SGNS 2R KHEAR - AT EEHEEFNRERE - (HELXE
EEN NE A G RBUE R o KIS EF A Y & B R E 1Y Word2vec
H2EHEE b - a7 b IR BT SR s BRI S B0 A Y R e
TR » BEAANE
(—) 1EHIEZEF (synonym detection) : #& & — 1 & DL S h— L5 Y
£E > HPEFANRERFOSEREGZH - HH AR A%
HIFEIZEA -
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(=) {EHI+#5 (outlier word detection) : #& & — 1l E & B lE Fr AT i Bk
S » BRI AR HE SR A ERRYR -

ARG S A FI A Mikolov 55 A (2013 ) #2HIZ Word2vec {F Fy &l %
AZTTik A E R SR (CBOW ) H ki =5 A ( Skip-Gram)
WA - LA AR RS RS PR RE R B B AR R R R (B DA
T BB ERAR 5 R A B e A ok S P 0 I R R R R R IR AE ST » DAF
RyFFAHaReA -

(—) CBOW g AU Za £ f5i

CBOW &7 B 7 fi =CAE TS BEJE L - N [E 2 B AE Y CBOW HIE#Z
MEFE5 ) (non-linear hidden layer ) # % + W HAF#m A J& 09 AT A B A 5 4k
SIEw g - anE 1 o o SRR E = SR R AR B e -

Input Projection Output
w(t-2)
w(t-1) Sum
w(t)
w(t+1)
w(t+2)

1 EERFERER (CBOW)
BRI © BREDE: ~ SRR (2015) -
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ELRIERTE w, BI_E 3w, Wi, Wi, oo BB DL T FETE AR w, 3R
HUBR - eI EE - CBOW fRALZHIAT n (EFAREAIR n (658 ETERNE
HTRA YRR o

(=) Skip-Gram ki =B Ry

Skip-Gram &2 CBOW HHZ - {8 F & BT THH B B YRR - FECATE
ﬁﬁgﬁ‘[ Wi E@'[ﬁ{R—F ’ ?E{EU;H\:J:—F;Z Wias Wets Wit Wina E@T%Z"ff\. ° Skip-Grarn )FE
A7 W an e 2 s o

Input Projection Output

w(t-2)

w(t-1)

w(t)

w(t+1)

w(t+2)

2 BkiBzC#ER (Skip-Gram)
BORRIR © BECE ~ SRS ERRATI (2015) o

EIAGE —MWl5 w, - A PR SR P ERF IR B R SCOMER o
BT

_—
, exp (v WV w,+,-)

Wm‘) = T '
ZW’E Vexp(v w, v W')

M

Pw|w) = softmax(vil v

Horprv, e w Al A G AR PR R E - v, e w e
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Al ik A B R A ) & - (EPE_EE » Skip-Gram 1AL [GE A H 55
ab A THHEIETR n (EFERE o A RE R v, BERZE w, Z R AFIE -

fit5m CBOW B2 Skip-Gram &I - HRy{E#E 2 EETEC R E - H—
FylEl 1~ & 2 2Z Projection [EHIMASTTEE » HLIE T A EEARIEAI R A
AR o H TR BN SCHY Window A/ » BIFTHZ Wi, Wy, Wiy, Wi HIEH
& o L HES2HEH )R Word2vee FM AR EHE B R ZFE - THIK
SRR E tEE 2 B B 0 - BN 0 B w MR — TR Al
=FRAE R SCGAR  ARBRMEA N EBI SRR AT rS R R T

B

AOSCRRARRT Pt - $t30 [FIRE 5 FIEB el S IR R AZ BUE E 2
WISRATLAE - R 2 BT - e A E R B R E
20 B. Wang % A (2019) Fraft > I ERLLAF B A 55 - 2 ZRATE HAY
EBFE YR - Leavy A (2018) J& LA TARRC SO SEAL(E Ry HIGUEE -
Sprugnoli F A (2019) AZERHAL | SXYFRIFRFAERIER - ASCRIUR & HIE
% RRRE EF BN 2R EFRER R - e MRAEEE I TAY TR -

(—) BV EHEERE

EHRIT T R =FEBGETT - EILEIIFFALSE - HiePERE LB REH
& RIRARE PR EEREEE (validation set) FINAIEAEE (test set) ©
HAVEBAIS A P ER A —— R VLA ~ T @ OR & BRI Digiital Dictionary
of Buddhism g (f&i#% DDB) —— FRili[AI &A% - 5ot > WMTEHZERK
AP S bR A SRR 2 - A B A st O HH R e - DARS{E A A
TRATRR T » BIAN « HERTLRHIEAI A " 5558 ) cE(ERA @ IE - AT
[FIgeaman { B, BEAENE , PSS, o5, Il , & ) o T iR iR E SRR
DR BN N R B XEBE S N RE O EE
B R HEE - REE #E > x> W) FEEE > AR
iR iHERERR - BEIEIFFIE { =B, =i, =R, =W, =JEK,

3 FRMER LB E B2 BE S 5 CBETA B 88 1Y H &) 43 3 R AL HETT 5357 » H F-score %% 0.9396 (Y.-C.
Wang, 2020) °
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=JEM, =R, E, R, IEE , —5iME } - DDB gEUE R ERET L
H AR A4 E 2 MRS 0 Al adattadana 355y { RELEY , [R5, B, 54
W, W, WEE SR 5 IS - R E —(E D R SRR A
KAE Fy[FIFEARH - 18 =RRIRRIFIZE G & H A B RR RS - Hd - 56
KRR B EMET AR 2 - BB KEZFEF - B8 T AR FEZER
A Flan 1 NEFEMEE 0 0 { R, PRI ) 2. FEARE
e m{FwmERm, AFE ) 3. BE LWESENEREES o { S5,
—iL, E s K4 BETFHOMENSG - W (AT, POl ) SRR -
SCRIRR R & IR - BRe B N ERRERE S A RIEE S
SEHEE CBETA ik ABEHURNRE -

7E - KM D =fEEEFAEG - EREEERHENEGEAE
Bar &R e - By R B2 Mk 2 G R B AR - R 2R G A
BERMN H# Y% 0 (ERIBIEEE  ERANRE L (HERYF9R)
{EfE, FRREM ) (BEH) K { THEE, TRER ) OR%) F - HE
SR IR A RE B P - (R TR 1R /0 JHEE R R H N 21 50 10 R 5T -
BEX - AR ESTERIRERERS - 4 { —, 7 ) HARFIEHE -
HOR RG> T - AR EERE LA CBETA FfE SR 10 FE#E
BiLL EE - B E R R G BEMET R 3 - FrEREFAENEE
MR 4 - BERZHIRTHAEZGFHE B 20 {EFFEA] 16 #EH - 20 &
NER {—0, B0, F%, S8, ML, L0, 0ba, T8, &%, 8%,
LEER, BREE L IE(E, B, B0, O, HO, B0, Bk, B0 0 16 5N
TRy (JBRHE, ERE, B, B, BEE  BTRR 3R, KER, TEIR, TR, WEE,
iR, SRR, BRI, BRI, WEET o AR - FRIE R BREE R H 2,000 %
DURBIEAREH 2,000 £ - BEH WIEEH0 N EFATL -

il

H [

*2 REFAEPFALFENBERE

Ep=eEEE
IR [FZEH (SEE) e e &L /D SR
HH L E 1,006 324 11 2 3.28
TiEfREE s 8,489 4,019 19 2 2.61
DDB 11,690 6,791 40 2 3.08

ERAOE - fEEETTREE -
#F : DDB = Digital Dictionary of Buddhism -
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*3 ERENSENHEEFBNHERT

EE Tl FIRE
A (LEE) e B RO R
TEBTE - THEIREE 5,038 3,498 20 2 2.59

DDB

BOROR - B TR -
¥ : DDB = Digital Dictionary of Buddhism -

£ 4 EREHESFEFAENEEHE
BE SRRl 2 3 4 5 6 7 8 9 10 11 12 15 16 20
FFEHEE 2,391 649 238 107 40 33 16 10 7 1 3 1 1 1

BRI © (FHE TR -

(=) eEtRrhE S

AW TR E b - — R EREER > — 2 ETER - EEZE
MERTFEES | EFEFERER - RETEE 1 [z 3 EIEFEZE
ar > WA EHECRAUE R RENE 4 (ESE PPk H EHER A - Ban -

M () LA Q) BEH () RIEHK (4) FH

Hr 3) BIEMEEZ -

BT HENEAEH > BMEEERERET BRI —FZEGFM - 50
EEEAEY 2 FAE R E SR - ERELAER N EREREFIH 3
@7 - {2t 3 FALENEEENEZERR - A5 5 s o IEERETE AR
0T IERER = B IEHERZAEE ~ FrEEE - SMEEN HUE 8
HEEF (1) £ () WERETHEOERE > DMUE RS REE -

ERTEFENEE T - SEERESE 3 [EEZEH A 1 EIEREZEF - &
MEHIECA R T HETE 4 (EEA & HRkHIERIZERA - flan

(1) FT &5k (2) E M HIR 3) FTEM (4) WET

Hrf (4) BIERER -

HEEAEH RSk E B R R i s B 3 & - &
A A e TP PR 3 (R - ARRPERE BB R R | (EFERFHE

oy o
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& (HELERAEASERTE 3 FARYEIFER - 203 6 Fivs « IERERAVEE AR
W ¢ IEHER = EHHIEWETEFER - a8 - FMEEN TR
(1) £ 4) F—FrssH M 3 [FHEFEET O ER IO E - SFIER
FeeLan B E A 3 FARAEDE - INEHAEUEREEFRESE -

fRIE iR - ARE R E A (R FEIZEE 2,000 & 1,000 B R
R 551,000 ETE R IIENE R 5 (EHIFHE57 2,000 & » 1,000 E(F b
Bl 551,000 -EE R HIGLE R -

oy My

&5 AX "RAFZEF, BRI

et EH (FFEH) EHE (FEFEHA) el el el
1 eSS EfEpk 1Al EL a0
2 FRIERLEIN =3 AN Iz i
3 JER R AT BT Rk B
4 EE e lisS &ke FLET
5 BIHES Ry M At IS
6 K& ®g e Lty RE
7 [ JH [ TR i3l =
8 oA mA Fil Effi# FEE
9 A TH Rk g TR
10 TEIElE fe 53 R W FHi

FORACK  fEEETTHE -

&6 AX "RATERF, BEREIEM

&mot CiE0 I % CiE:o 5 o]
1 P = 4153 fi e R e 235K T
2 e i3 E0keS BN
3 EEJE BT ZEJE =L
4 W SCEfi HFEAE BR
5 ke Hh) EuicT] Bl
6 354 ez Rk B
7 BE ki I LSS
8 LN L3N HER S
9 1E5% FIER [Tk THEE
10 kil fe ) ki THHH

BRI - (EE AT -
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B~ i R B

— ~ BRI

7 Leavy F A (2018) WYEEH » $FEE R/ NEEIR (lowercase )
KA FiGA (stopword ) HYEEE LI HETT T FEAG - Mo ArigH " T S 22
FOFE SR SOARGAR AR » 2EeEEIFFEE ; HEEEMEEMER - BTk
Fir S SO Ry NES = REF OR B 45 P GA & A SR AP U REE o < 8k - K
BT ORI AR » LRI 2 8RBT o (HAEER
Leavy 5 A » BAM¥ 0T Window & Epoch Wi & 14 HUFR » R JhE%E
h B AR E R R R A R R HEILE - B HE EIRAYAEE 8 - 52
BHIZEEERERR T -

®7 ANHBHEMLERGT

S WEE =
Model Skip-Gram/CBOW B RS A
Dimension 25/100/400/800 SR {1855 S 4 AR R R
Window 5/10/15/20 5% T RE B ISR E R A 14 B 2 (S R T E
Epoch 1-(80/100) S Al 4E [ 8
Min_count 2 SEEHERR SUA Y BR R 2 R EE

BRI © (FHE TR -

R 7 2B G - EAEET 32 [EIRYFARGIBRH - F55R 0L CBOW »
Dimension 400 © Window 10 » Epoch 10 HYZ2 8 & FR 47 - 1EEHIEZE
A AR E R o WIEAY S s R R 0.869 - FF DAL A (1AL
ETHEE S - MIERPEHEIERERT 0.856 - Ml RiE R< 8 - Hig
fER A HY S IEMER (accuracy ) =Bl —ME kI 080 VaE - H 4

(rank ) RGERDECETHIFRR - 2 BU= P2 ETm - A L dhaEEE R
3
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&8 ANZHEMHERER

SHEUE LGRS
No. Model Dimension Window Epoch Min_count Best Epoch Accuracy Rank
1 Skip-Gram 25 5 1-100 2 100 0.8270 26
2 Skip-Gram 25 10 1-100 2 99 0.8155 30
3 Skip-Gram 25 15 1-100 2 100 0.8150 31
4 Skip-Gram 25 20 1-100 2 100 0.8005 32
5 Skip-Gram 100 5 1-100 2 98 0.8580 13
6 Skip-Gram 100 10 1-100 2 100 0.8565 15
7 Skip-Gram 100 15 1-100 2 99 0.8495 22
8 Skip-Gram 100 20 1-100 2 100 0.8430 24
9 Skip-Gram 400 5 1-100 2 92 0.8665 2
10 Skip-Gram 400 10 1-100 2 98 0.8645 5
11 Skip-Gram 400 15 1-100 2 100 0.8605 9
12 Skip-Gram 400 20 1-100 2 100 0.8555 19
13 Skip-Gram 800 5 1-100 2 80 0.8590 11
14 Skip-Gram 800 10 1-100 2 97 0.8575 14
15 Skip-Gram 800 15 1-100 2 99 0.8545 20
16  Skip-Gram 800 20 1-100 2 100 0.8560 17
17 CBOW 25 5 1-80 2 38 0.8320 25
18 CBOW 25 10 1-80 2 15 0.8270 26
19 CBOW 25 15 1-80 2 16 0.8210 28
20 CBOW 25 20 1-80 2 38 0.8195 29
21 CBOW 100 5 1-80 2 52 0.8545 20
22 CBOW 100 10 1-80 2 9 0.8595 10
23  CBOW 100 15 1-80 2 22 0.8590 11
24 CBOW 100 20 1-80 2 11 0.8560 17
25 CBOW 400 5 1-80 2 11 0.8655 4
26 CBOW 400 10 1-80 2 10 0.8690 1
27 CBOW 400 15 1-80 2 30 0.8615 8
28 CBOW 400 20 1-80 2 36 0.8565 15
29 CBOW 800 5 1-80 2 42 0.8660 3
30 CBOW 800 10 1-80 2 12 0.8620 7
31 CBOW 800 15 1-80 2 29 0.8645 5
32  CBOW 800 20 1-80 2 4 0.8495 22

BORPICR © (588 (T -

3 73 BI%IH Skip-Gram Fl CBOW R fl 5 B AL F - (@] (5] - A A 517
BFR 8 /oMY Z2 B ARSR o FEHTR 8 FIE 3 - WA pIBIEEAL - fERE
K IGr A 5 B 22 B i A e - )t » Skip-Gram S FERIE 18
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ARAIERRGEMIT

skip-gram 16488 R%R

Yy w7 TV vy, "'v"vi"' wv'v v,_'_,‘vv'yv
0.85 o ¢
0.80
in ] . o T i
§°-75 A Y LY e N ey v v —— 12
SRV v AR s Mot -1
YN A A ANV e 13
1 A A M“\'\\ A2 A
v v w g
0.70 i -3
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! —— 14
15
0.65 n
e 6
- v 9
0 20 40 60 80 100
R =12
CBOW 1642 #&RH
0.86
0.84
PR, < B —— 23
Yot S N e e 20
0.82 “». 32
N
# 080 —— 28
Sk - 17
come 29
0.78 24
' - 19
i 26
o
0.76 i - %0
' i - 31
! 27
! e 22
0.74 H -
0 10 20 30 40 50 60 70 80

YR
3 ANZBHMAERARIEE
BRI - FHE TR -

CBOW & 14 » B FRHWAF o« HIRX - BAMEIZLH] Skip-Gram 1F ffe =8 g fi
I = )11 okt [ B i 8 e L Me T Ay 25 - B AFRAMFNBRE] 100 [A] - DARERE
HiRE2 A IEMRERCEER ; B0 - CBOW HEEIR IEiER i
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SEEH R o A EAM AR E] 80 [ - 28 = » Skip-Gram HYJ 1-4 F2 CBOW 1
17-20 ;2 A FERY 2 B (B 1R 17 BREERL SN - H 2 HoEIE - 2 R 18
DUFHIbEERE ) - R 2R ERIRG » HRTNEIERA > HEE 25
Y IE R 5 [  Skip-Gram £ DL 400 47 © CBOW HI] 400/800 F=H T
o - BURE SHE S RBE - &% 0 (EHGATRE KR - R EE B R
HERE > SR FRE R BB N IGATRE 5-10 FURIAERLL 15-20 47 - B8
= Skip-Gram DATRE 5 &4F - CBOW HITRE 5 3¢ 10 S{EA R, -

T~ GERH T L BRI RR A Y

F ML CBETA &R RHETHI#R - B RE2HBHER - HH
CBETA FERHAA -~ 35 - *B*E:TITHE’]*E’W 53 I LAGA R A B R e
FEMRIBAGR - FIPR2EED RETFTS 8 R E2 B4 & CBOW ~ Dimension
400 ~ Window 10 ~ Epoch 10 « HEE{EEREJcE Bl =(FEAE T340 - 77
#7005 9 Fw » 88 » DA bt 28055 B B R RO RE R IR EI R R R A
A R AR A R - BEETTE LT - B4k 0 $HEEEE
A0 H8 R A SO AN [ BF A B 5 B EAH DU i = Y AT 20 &) AHDLEE
TEAAT ¢

similarity(w,, w,) = cos(W,, W) = T 1| || W,

)

2
7|

Hort wy, wy (RFARFRATRE A > w, wy (TS W A AT A R A A& -
K& - FRIRS R LR A —F e 2 R SRFA AR R - ﬁfﬁ%%i‘%ﬂ‘ﬁﬂl
e lEEEE LA RIE R EEREE IS i AR -
AlRnFe I RESRAEE © BN - R 10 T LK ) TEMREERR (I %D%E,ﬁﬂﬁ’ﬂ
ZEFEEL - TER IR AU AT Top 20 FIFREH - ZZ8FH 48 - 57512

SRR ETE A - BIEEE @ _420=02 -



ARAERR R

MR ABEET L 6l

—f oK - BT R REE R OE R B EHER L (cosine) FHU
& BRI - oM s T B R —(EFAE N EI R i AR N RURE AL
BRI RS AN SR P A BB RREAE — 2R » BI[E —(EFH H & B2 —fHmE ; /KA
WS BRZREIR R — B ER A RE R BN ERI MR » (H2 5 Bk IRFr5 218y
A2 N A Mk EEEE T R o Ry R LRI RE - Hamilton 5 A
(2016) FRHIIEAEE 50 (orthogonal Procrustes ) 7347 A E75 () & AL AR
DR R [ YR R A T &« 3B 18 53 m] DA HIE —FfE R Rl R R AR RY
Rt AT E A EEML - (B2 AEBFEER - & T BEEEEE—FR
ABEALAR IR H AR 25 - Leavy A (2018) FIFH[EIZE M E BRI H
REERY o SEFE AR DI Z AR 22 MR - 3 B 5 A SCE K —
FEN AR IEE R A RLL R ZER - DA R F B B S - K
XHERBGEEIEW -

MR A R E LA LR RATBURIVE S - LUCEMHEMR R E Lwia
HAIFTEREE -

%9 CBETA T [EfaBYEREEAVFERI

ag| HELTHE Fk 4
R SEFIE EIEET (67-580 CE) 23,032,086
W& T (5811100 CE) 68,266,824
KITHE (1101-1911 CE) 55,644,877
= et~ SCEE - Tk A (RUERE) 2,067,292
NEEEAE(T ~ JAEH - EEERE - Haw CRE®ILED) 5,069,021
ZHE S IS TR ~ RIRIE S (REEBE ST 7,946,217
il o 2 2,415,385
e Bl 7,172,032
EHEH 10,992,426
AR 14,056,791
&l 8,756,172
SR AL 21,430,360

BRI « R E TR -

=0 FN T34 ) HUE CBETA online reader ( https://cbetaonline.dila.edu.tw/) Hy T 408852 | > 43 BIfK
BEOE ~ (EEE - ISRAPTS o Hop TR ) B0y SURIRREGE (1998) 7pEH & HHRIAREA
VEEE o BV RN D B = RERME LS B REmILEIRASE T EEBES
TUREB=HT S TR EIEARCC R B B33 AT U o BRI -
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=~ AR AE TS e LR SRR T 1)

TEFR ARIMER T R R RS R R R =8 S NEES
FH L B BL 8 (Kamlovskaya, 2018; Schnabel, Labutov, Mimno, & Joachims,
2015) » ASTERIFEE = 5L 7 B R Ah HL T SR e R A - W EHURFF iR ARG
RAER RO TR ERRE - SRl ATl N3 -

4

(—) PEFAUNIEEE B RN R A

LA P ILR 5 Tl - ERVRFERTR AR Es bala-prthag-jana » EE# ¥ EE]E
ARy TR -R -4 =F o R (FobRER)  CBEEMGHR > 1990) - It
AfE LR - T LR DA 2 - FESEZ ¥ > MSBE - kGRS
AR 2R L > BEEFEREE , (H730) - HiEE 10 ;AL
HFE - R IEE AR DB FARME AT B BE B B8R
) Fh AR - ERIRGERE "B CEE B TIREREAT A
Corde) o WEEA A A > FrlF&EFAS T8E ) #YE= HEEE
Fihfma T & 28 IR T4E ) EERLSEIZE - R T E
FhE - BET TR RIEAFE ORI E IR R ORI
ZRHIECE - AR E AN R 11 B R ALHEEERA - EE L
Ky ZEER TE  HFIBELRRMAILIER TR A AEER
BEWHER T > TRA ) EEEFFAREHBEERTE A TN FF
AU EEAFE WM HIEAEY RTHTE R - BAMERAE R AW T LK
Wy PR —FAHR T ENEWERIREN TR R E®R BT E
AN B TR ERIRERs LK ) B ERAE R R TR A R R
] -

& 10 MEEEHIE "X ARAEERER (KERESERF)

CRERE) Zits (CRERILE) IBEEEEM (EEBZET) 28 385
SCEEME SR A ER S BRI - Ha o EbE - R %
B EA B
BE ok (PN
B EH mE
R B SR

IR NEA ik
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x10 WEEHIL "AX ) ARANEERR (KERESERRF) (18)

(REHE) Zits - CREMILE]) MBS - (EEBZEAT) 288 25
SCHEAUH -~ Sk R R BRI - = B EbE ~ R %
ER HAREDE HR
R R JEEN
Ah HE el
& LR (i
ER 2A Eos
G5 HEfE iz
i & FiE 7%
Eail] i 22 R
B Bk BE
R BA JE
iz FLA i 2]
i BE HE

BRI - (FHE TR -

=1 EEAHE "X ARARERER (KERESERT)

ISR IEE (67-580 CE) [EREF (L (581-1101 CE) KITHE (1101-1911 CE)
R Ik Ik
B R4 RN
MNFEA FLiE FLiE
A BN NS
FLFRTE RN T,
2A Rk R4
B0k EA BN
FiE R JUR
FE Thze /N
N& NES7S JLAP

4 {0 A PIER] T 5k ) —FR SRR T LI B Topl [FIFEE o (HAIZR 9 L Lot A
ZHEWEH] T AR AR IHIRAER R - BIRCGE (A RE M E T =S BRI AR
P9 ) HIRAE 2 IR A 28 394 (] [F) 257 WS PERe (- IRF B HHERAE 8 2 (7 - JCAEIFHHIERAE 495 {7 -
HR - T25R ) ARSI EZ e 12 - IRIEGET R IE 526 - LSRR 597 - 5= (5t
A EwE - 3 (ERMEMESE)  NKERAIRE OIS - BRI - " 25k ) R RE
Wl fRm "Lk —& - Bl TEREESNEE AR —RRE G IETIREIE R, ORI (KA
He) ) - TAREEARI R TEEA & - B0 T bR R AR SR, (X8 R
FRELA) ) o MERFIRAGTERNGESINE - (BRI FIERECEHR - M BEESR - B
R - FRATHER 2 (SN T AR ) AR LRI EI R IR R B R R R R R s 2R
BT Ry M JEE R (I H FLIR Y Top2 [RIFER 5 B 7 ZCEERFH] - KR ERILRRE S IREE - B
FETL > B ERNKRAIMHRA R SRR (R R B -
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x11 EFEAHEE "X, ARARERR (KEREESERT) (&)

ERREFEILE (67-580 CE) [E/E A (581-1101 CE) HKITHYE (1101-1911 CE)
FLA LA &
HE %05 Bt SV
S S 4|
Z BA fu
L fikk {515
b S A
R HE B
B A Ak
falrg b HNE L
G S )

BERPR « (EEETR -

(=) HERERZRS T w3

e R R MR A HBRET 2R G ID AR - A S RE I i B
GRS - SERFERAMT A DUEE R R AR T - B HEHATRER A E &iE
W PAREIRTE © DL T O o Ryl - 2R 12 BURZ IS FEABEA T ek L B
Ed TRERD - MDY~ BEMS - mOK O BRE O FRZE O MR ) FEREROT > B
B EER - BRI - KZ BV i - BIREERRTE AR > " i
B o WURRERIRAT - B TIRER IR R tmiE o EH > BER > E
R ) FREHMR - EEFEE B EYL - B HIE R B AR K RE
77 FERIE o R AR - B T BER I T Il ) AURISREE R T U
1E -~ #BfE -~ R - =0 IRDD - e WA FBEER A AR A
FIE - RERINER BN - EPRE el EREEE R o R 2 ARER T
=EARIRIEEES " Imd  —FAEE S - FRFHIEMt T " ik ) FESR
OB LHYE DT -

(=) DIiEsE L AHRR R =
H1F Mikolov # A (2013) $2H Word2vec T E.HF - fiti{" B[J B 24 #E &
sAlf A A = AYEE L (word analogy ) THAE » T H I EHHAE E 2 AR
fRa:b DIE—5x HFEHRE—EEF y  Ex:y RIEUREERRRa: b -
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®12 {EEHH TR ARARERR (KERESEET)
(CHUERLE) e - 8 (CREmMILED BEEET & (FEEEET) 28 8%

i~ Sk~ A B ERRR -~ HaE B ERE ~ R %
e RFF Ui IE.
A i ez
LI I ke
S [ BS
HZE =5 Fa
(SN It IE. 4
FEZ BT BE
freisE Gl 7S 44
[ES it [k
itk B R
EiRas wR wE
JEREE R 20
BisR A% E
= it P&
waft T R
P23 HE H fi
g [EiE B
wist = U RS
BRI FER Wit
AR =3 =+

HRACKH « B AT -

BIanFAImE " Z NZREE - FHERBANZIRAE? o Bk A CERE S
] TEE ) AR o FARELL—EEHEE) TR AR IR - (R ER S
BAIAR TR B R T e i 5 A7 AR fm L2592 (Gonen & Goldberg, 2019) ©
FHRRFAE LRV BB RS A E DA TE% A0 ot 4 8 —#HAvHERm SR - HPEEN
SEBER 0 TR B RS EL © (rRER R R Y L F
BT AR A - RHEDHFRDUEEEE RS EFRE 28 - KR
IERE LA - REB AV ELHE RS AT A - B R R A e S oK CE T
## (Nissim, van Noord, & van der Goot, 2020 ) ° AL CBETA & &PEFH
TERFAEIERER - SEIRAIHEL LTl - BRIERRERTAIFEET - 28
i FAZE A — LGRS S DAFR 13 F el -
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7 13 CBETA FALLRAREAIAREFER

ZZNE it ok
Wt a x GEED y CHEGR)  y (BREE)
1 RE e HEfg o A
2 =37 JEL EA S =¥ ‘%
3 fikbe e = A= B
4 B&7S i o 2 4 %
5 JeE HER e ff =
BORACR - fEEETTERA -

= 13 P RMENR A FIEERRE RETRHE - AR FIREGE
TR MR BR - WEE - OIS AR TR E SR
BALR - AHE IR GERIRA LR 2 ) EEREZRE TR, o MRMTERE
IEREEZE Tk, - FELMMEES - = VIR ERE RS E R A
RS EIEMERE - 58 —EEERAREE T2E0E ) - BOLHE ERE (FEE
w8) o AE— MR AR s S ORAT © 28 RE 1 B E HOIS 2R B T TR Y
HugE TR i) - ARMBIZETEAFY] > Top2 DUNHYSRIES { KHEE,
THE, REER, QAL b, GATEST , RS, 5AERRE ) o ML - HEE
ERERFERARXEENMST - 23t EahiEsT » SAERFEE S X8R
AREGERCHY - BB T BEI N - RN TIE TRE ) B=E0ET T i
o UERE - T8 RIR=EET RS ACER ERE - (HER AEERIRG
WEZRMKFPE (R, B, &4, 8408 ) WEFR=EEEA LM - |
BB - EEAREREEANOTEIEE 2 EE - WPIRAEE Sl
SRRE ARG 2 B A A R REIS B TR SRR LAY R e AR AL 5 {5
Bt I B R R RER TR EEIERIRE - L E F E RT5E TE RS #ERIRT
FBR A -

(1Y) e FAEE R OB

PR RIEIR . RIS IR ERE A A R aCE B g - MR = 1E
A AEE T E A 2HGE B S - R 14 DL TEHE | BOET AR
RS - BEMMSEEEY T HE ) B 2 RS DU A (EEE
1. Jaa A (RIEARESAER IR AR ) WA AR AL e - Banpe
GERAEAY TR ) o MRGEEEAY TEEAENE o AT TERME L o Eall
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ESRERY T EIRCE N ) o AR T AR FERBEF > £ER
RLEVER HERFAEEM S - 2. BDURHARFMEBEARBAVRG - £
HBR TP S AR SN AT AR - B R ELE R IR (R LY TR ) AURERS
MEM# R SRIHBETIAE -

=14 REEHL THE ) ARARERRE (KEREESERR)

o 2 3 fReE Hl o EHEIA Ty (i
R =" =" HE# e
A B H#E [ % T
I [E% H =S %
kL BB | CEii HIE
FHLH FHE E=es VY HE E
Gkt % WAl i HE%

=" b B s iihz
=} T Hig Tk Ak
P RGeS Rz [Elk s
%] e ik B B
P FEHE EME s N
EI 5 T EF HEl Do
FE A% #EoK HEsE 2P TS
R (% RZZS ks PN
ER #H FE% i ER
= Bk W fat e
Ik B —UrEE FE It
i i A% EE ] R
IETT T EE:S PR B
HE s i ] JEAE

BRI - (EEETEE -

() #ELAh R FE R LA ER L

ik ABR T R DA B AN RIS R Y) A EREmE ARy 2 22 - 5B R DG
FEERER BRI - P10 "I ) RSP E R ERE - MR 15
FRERREAE THENE ) B9 AT R LU A - R 1. AR R
AR A0 { =8, R, BE, AR, Ak} 5 2. SRS E AR AR IERY

5 HTFSHERIRAGR - % 14 89 TEIEL B L WU R e -
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R A1 (BN, R SR ) 3. MBI RTRACRIL A0 (AR, BT
BT ) ;4. BURIEIHHOBRACRIL - 40 { W5 , B, TRIE , IR, T,
W) . BRI - 0 (609, R W B,
i, b ) R 6. IRIBEIHAREASN - A1 (B, R H% - )
I T 05— B R S BT E - AT ARSI - O
ER AR RITR © EAMIIHEMSI R RE -

& 15 REME TAN ARAEERR (KERESEF)

e & 0 likeait ) EHREIH R Tanfin & A TSR
Enkx &5fH EL

&5fH =% &5fH WA JE T 53

s ome s ECERNER -
am KEr [ HE =% ZE 45

WE Eripi &S HE B 053

HRHCIR « (B AR -
= B Wt fRRSE  BEG  BAL  RRG B S HIR R RE e

(73) R Beag e 7ERs R

] Foe A\t R S B S R FERL T (MO FRE R RE SR T SR B L - DAs i
(2014) "—H , WHFeRBl - MifgH T —H ) & (EFE A R SRR e s
MAEFARE - &FEREERE " —ERE, o fRKEGS "X, - 8
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TR RR IR R TR RRA B ERECER TR ) AUEE
i pEH TR —FHHBAVRK - 204 (RIER) & " —H, #5&
RHEMER - REFAR AEERR > HWMEE "B, ReEEE T —
#1 ) ERE R AR IR T - FPGEERFRRRNFERFARY - SHEitt
BHFRAEENRR > & 16 H—MP28E " —H ) AR MIER
Fr > HERKMTGRE AR - I TFEERLA > THE /R &) SR
fERARH - Al RRFHEEIR TR REEREAHIIR - EEIRITHE R -
"—H {E R RE AR A R B VBT R R - # T 8 PHESE
—fL - "R wmR R B A FEIFEHRE Toplo A o TR
LEAERORHEIR > [P mE s CRIER) ey " —H ) ER R
(BasE R  FL - RO ESE A RS R R RIS R o AR MILTF
R DASGEZ » FHFA R AR 2R AT 2 B A f5 R HE (il s et 2o AU B & e -

#x16 ERELE '—B ) ARANRERRE (KEREESELR)

R E I L ¢ RITEHN
67-580 CE 581-1101 CE 1101-1911 CE
I i — i
e w 2
ki A w2
T A KPR
5 ES 434
% EA e
fi A 2
B s 2%
it B e
i KR 1%
Hi% EE BN
B et o4
EE3 L %
wer 245 A
1515 s E
e i fi
1 w2 219
Bl BE i
Dt & A1
— e 45

AR - (EEE TR -
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g

4

Gilitg A BB MY 2 ST A

B. Wang £ A (2019) f&H PR EEEMEE B2 i A 22 RN AIAR SRS =
PR - DR R Rr e AJERNGE = BRORA B Ty 7 = SRR S R G U
M - R > Ry 7 AEBCE SR R R 8 (R BRI R AR AL A ST #RIAT
BETTEE 2 BEIRR - FMAE B thiaas TR 2 B LS - 52 17 DU
RN T EE  —F RG] £ 18 DIEE TR T LK, —FR ] - 1E
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Abstract

Word embedding is a method to automatically generate semantic vectors using
corpora. This paper aims to explore the possible applications of word embedding in the
Chinese Buddhist database (Comprehensive Buddhist Electronic Text Archive, CBETA).
In order to obtain the best model of word embedding for Buddhist studies, we compile
an experiment dataset using Chunjiang Zhuang’s dictionary, Fubao Ding’s dictionary,
and Digital Dictionary of Buddhism dictionary; and designs two evaluation experiments
for detecting synonyms and outlier words to obtain a baseline for model optimization.
It is found that Word2vec CBOW, Dimension 400, Window 10, Epoch 10 is the best
set of parameters. The validation score is 0.87 and the test score is 0.86. Accordingly,
we categorize the CBETA corpus to train different models; and then run comparative
word lists for different chronologies, translators, and schools of Buddhism; then further
demonstrated the applications in real cases. The main contribution of this paper is
threefold: 1. to build a synonym collection for word embedding used in the study of
Chinese Buddhism; 2. to identify the hyper-parameters of word embedding for the study
of Chinese Buddhism; 3. to explore and demonstrate the results of word embedding
in the Chinese Buddhist studies, including the ability to determine the semantic core
evolution of translated words, to define new words, to identify related concepts through
semantic analogy, to identify the core concepts of each school, and to expand the scope
of researches. In addition, it can be used to verify the results of traditional research.
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Extended Abstract

Word embedding is a method to generate semantic vectors using corpora
automatically. This paper aims to explore the possible applications of word
embedding in the Comprehensive Buddhist Electronic Text Archive (short
for CBETA) builds the largest Chinese database of Buddhist texts in the
world, and it has the features of (1) spanning over two thousand years, (2)
including multiple schools, (3) possessing different translating versions of the
same sutra, (4) written with multiple source languages, (5) rich in content of
thought, literature, geography, linguistics, etc., and (6) having multiple styles
of writing. In the past, the study of Buddhism has mainly focused on the local
investigation of a particular person, book, or school. However, it has not been
able to take full advantage of the CBETA texts for knowledge extraction or
large-scale comparative study. In this paper, we aim to extract the correlation
of vocabularies in Buddhist texts through the word embedding method, to help
researchers expand or deepen their research connotations.

Many studies have pointed out that word embedding in humanities research
requires subject-specific hyperparameter tuning in order to obtain meaningful
results. Therefore, in the first part of our research, the hyperparameter tuning of
word embedding is conducted; in the second part, the tuned hyperparameters are
applied to the different types and scopes of the CBETA corpus for comparison.
Detail steps are as follows.

The first part of the paper addresses how to perform an evaluation
experiment to optimize hyperparameters. It comprises four procedures: create
a synonym set, develop it into an experimental data set, design validation and
testing questions, and fine-tune hyperparameters . Each step is automated and is
described as follows.

1. Create a Synonym Set

We extract the synonym set from the open dictionaries of Buddhism,
including Chunjiang Zhuang’s dictionary, Fubao Ding’s dictionary, and Digital
Dictionary of Buddhism dictionary (DDB for short).

2. Develop an Experimental Data Set

Following the first step, we combine the three synonym sets mentioned
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above by removing the duplicates, rare words, and monosyllabic words. The
reason for deletion is that if the experimental set contains rare names of people,
places, and objects, the evaluation may not be able to give scores because the
words cannot be found. Similarly, monosyllabic words are too ambiguous for
evaluation and therefore need to be deleted.

3. Design Validation and Testing Questions

We then establish 2,000 questions for detecting synonyms and 2,000
questions for detecting noise words by randomly selecting words from the
experimental data set. Of which 1,000 questions were used as validation data,
and the other 1,000 questions were used as test data. In the synonym detection
experiment, each select question contains one word as the question, and the
options include one synonym and three noise words. In this experiment, we
want to test whether the system can pick the correct synonym of the question
from the four options. In the noise detection experiment, each select question
contains three synonyms and one noise word, and we want to test whether the
system can pick out the noise word among the four options.

4. Fine-Tune Hyperparameters

To establish a baseline for model optimization with the evaluation
questions, we use two word embedding methods of Word2vec to fine-tune the
hyperparameter combinations among different models, dimensions, Epoch,
Window, and min-count. The best performance in the total of 32 tuning
exercises is the hyperparameter combinations of Model CBOW, Dimension
400, Epoch 10, Window 10, and Min-count 2. We achieve a validation accuracy
of 0.869 and a test accuracy of 0.856 for the evaluation questions.

In the second part of the paper, we explain how to apply word embedding
to Buddhist researches. Firstly we categorize the CBETA corpus to train
different embedding models with the best hyperparameter set; and run
comparison word lists for different chronologies, translators, and schools of
Buddhism; then further demonstrate the applications in real cases. It can be
summarized in the following six aspects.

(1) A comparative word list produced by word embedding can be used to
observe the word meaning changing through different eras and translators.
Take fan2ful ( N.}, ordinary guy) as an example. According to the Sanskrit



2

3)

4)

)
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of its origin, fan2ful can be broken down into the words of bala-prthag-
jana (fool-dissimilarity-birth). In the early stage of Chinese translations of
Buddhist texts, it was translated as yu2ren2 (& A , fool), but later evolved
into the meaning of zhong4shengl ( Fi /. , sentient beings).

With the comparative word list, the sense of new words can be defined by
known words. Take the new word duanlyan2 ( Vifgg ) as an example. In the
early days, it was similar to words such as gaolda4 (15K, tall) or xianlze2
()5, fresh) which are often used to modify objects; but later its synonyms
became duanlzheng4 (Vi i, upright) or shulmiao4 (5£4) , exquisite), which
is more often used to describe the appearance or ability of a person.

The word embedding method is well-known for its semantic analogy
ability. To inspect the performance of our data, we try to identify the related
concepts in Buddhist texts. The results were not as good as expected in our
analogous experiment. However, it is not entirely ineffective. For example,
according to the relationship between Manjushri and Wisdom, the model
successfully finds the relationship between Ananda and Most-learned.

With the help of comparative word lists produced by word embedding, the
core concepts of each school of Buddhism can be recognized. We compare
five schools of Buddhism and find those unique words to a particular school
are usually the core concepts of that school. For example, if we look up
the word zhenlshi2 ( H. & , Reality) in the five schools, we find the words
yuan2qi3 ( 4% i€ , conditional arising) in the agama school, wu2shenglxing4
( #E4:1F , nirvana) in the Prajna school, fa3xing4 (724 , Dharma nature) in
the Tantra school, yuan2cheng2shi2xing4 ( [EIEEM: , perfectly accomplished
nature of reality) in the Yoga school, and xinlxing4 (.[~}4, nature temperament)
in the Chan school are unique words that represent essential concepts in the
exploration of reality in that school.

Embedding calculation can also help us expand the study’s breadth and
depth. For example, the synonyms of fan2nao3 ( JE & , annoyance) show
that they have multiple focuses, such as (a) expressing obstacles, e.g.,
sanldu2 ( = % , three poisons); (b) emphasizing annoyance is the source
of future annoyance, e.g., sui2mian2 ( FHEK , inclination); (c) describing the
existing state the annoyance, e.g., xiandxing2 (3317, occurring); (d) describing
the appearance of annoyance, e.g., huidwul (1% 5 , dirt); (e) clarifying the
cause of annoyance, e.g., wu2ming2 ( #& B , ignorance); and (f) denoting
the essence of annoyance, e.g., zhidhui4 ( = , wisdom).
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(6) Comparative word lists produced by word embedding can also help us verify
the results of traditional researches which mostly rely on corpus analysis. For
example, we confirmed that the usage of yildan4 (— H., someday, suddenly)
in the Taisho Collection did not contain the most common use today of
yildan4, i.e., the usage of hypothetical conjunction if, and which is Kuo
Wan-Yu proposed in 2014 with corpus analysis method.

To sum up, the main contribution of this paper is threefold: (1) to build
a synonym collection for word embedding used in the study of Chinese
Buddhism; (2) to identify the hyperparameters of word embedding for the
study of Chinese Buddhism; (3) to explore and demonstrate the results of word
embedding in the Chinese Buddhist studies.



