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The object of this research project is to study The Development and Application of the Chinese
and Cross-Lingual Term Extraction for Buddhist Digital Archives. Our research based on the
Buddhist Digital Archives of Chung Hwa Institute of Buddhist Studies. In the long term, we hope to
build a Buddhist Archive Research Platform. As the study of term extraction 1s the basis for the
establishment of Buddhist Knowledge Hierarchy, therefore, we target our research direction in term
extraction.

In this project, we developed a Suffix Array based Term Extraction Algorithm, which is more
space and time efficient than PAT-tree based Term Extraction Algorithm. And we also provide the
analysis of term extraction method applied in Buddhist Archives, including classical literatures and
modern literatures. These analyses can be further studied for classical Chinese literature research.
Finally, we build a web server, which provide tools and reports about this project. All the developed
tools are free for download and modification.

In this project, we apply the information technology and tools to help the study of terminology
research in Buddhist Digital Archive. Via the development of terminology extraction technology,
the content creation project can get the convenient reference material and tools. It also supports the
Buddhist researcher to do quantitative analysis about the relationships of Chinese or Cross-Lingual
Buddhist terms. Therefore, the establishment of Buddhist Knowledge Hierarchy can be accelerated.
As the research issues are about classic articles, even the rhyme articles, the results of this research
plan might be able to extend to other classic art, history, and philosophy collections. When the
Buddhist Archive Research Platform is established, it can increase the visibility of Taiwan in the
research area of East thoughts.

T RESESE ¢ Statistical Term Extraction, Cross-language Terminology, Parallel Corpus, PAT-tree,
Suffix Array
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£ ¢ ZRIAR) TRE R FHIREIRE Ry L > T B p IR BRBR £ 45 L<
WEGE HE> b Al ¢ FHEZEL p FEUE—E -

BESh > ARSI A (E R & a > b AHE > AIFEHIETE A nl RE M8 aals - FH3EE
ARy P& RIHERAVEEEIZE P Po o 35 PU(PAP-PORYELAEZARNA 6 ©
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I A ERFEEREL L - ERELSEE - EfEUR EEZEREZ D - EFE
HE— DR TR - RSN TPt AT S RE S IE—15Y > A Machine Learning HY /55 -
AR TE S BIEIEE

2. FhULES SR A EEAT Z T e 774

e (E T RV A S SR ISR R TS Ee
BT R T TRE R « YRS (AT (TR + R AR A A TAF - A -
R A T S A TAB IR - 2 A TRBAE » K VAR - A
STHISITR - BEERARIEOR) R AR BB T IR R S R
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F Pl 0 S AT 1 R I IR 8 - R o~ ¥3 » EAT S
H TSI ST o+ BRI ~ A0S - R - ROCHSE NS EIRE - (s
SURITHIZE © B HBELL SRR IR BB - SRR
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RABLATEIREL | - B ITBFF Tt T

a. F| S (B sE - SR AR R B wh e

H AT LB RNV 2 5B fh2ar il fy ( b H S8 2 e R ) o AR SR Ky CTK(Chinese,
Japanese and Korean) 22 zagE#t » (4 H A Toyo Gakuen AE2f Charles Muller ZFE2E 1
1986 FEFftadREE - &IPS 30 E({EFHEREE - AR SGERIHIER - (HF Heg
el ) BYEE REGIAIT -

FAGIY « (o e ffhEtsaadt) Ay fREap]

LS A
i [py] pati [wg] pu-ti [ko] 2 Ml pori [ja] "% 4 bodai Il A transliteration of the

Sanskrit/Pali term bodhr, meaning wisdom, enlightenment or awakening. (1) The wisdom
of the true awakening of the Buddha. Enlightenment. The function of correct wisdom. The
situation of the disappearance of ignorance due to the functioning of awakened wisdom. (2)
The wisdom of perceiving the reality-nature. (3) Sublime enlightenment. The expression of
enlightened wisdom. (4) An abbreviation of EHEEIE, (bodhi-manda). The place where
the Buddha attained his enlightenment. [Dictionary References] Nakal221d Iwa735
[Credit] cmuller(entry) cwittern(py)

VO£ [py] st shefa [wg] ssu-she-fa [ko] AFHE® sisdppdp [ja] > > 3 74" shishohs Il
(catuh-sam graha-vastu); The 'four methods of winning (people) over.' Also written PU#&
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../../credits/muller.htm
../../credits/wittern.htm

il aiEH

==, The four methods that bodhisattvas employ to approach and save people. They are: (1)
bushi i, giving the gift of Dharma or something that people like; (2) aiyu EEE using
kind words; (3) /Zixing Fl4T acting for the purpose of benefit to them; (4) rongshi [E1ZE
physically working together with them. [Dictionary References] Naka524c ZGD438c
JE288b/319 Yo666 ZGo9-P206 ZGol7-P61 FKS1853 DFB [Credit] cmuller(entry)
cwittern(py)

Kie/\Eh [py] tian long ba bu [we] tien-lung pa-pu [ko] EELL ch'snyongp'albu [ja] 7 > V)
27777 F 7 tenrythachibu Ill The eight groups of transmundane beings that are usually
present at Mahayana sutra convocations: deva X, naga BE, yaks a 8 X, gandharva §7,
BE%, asura PEZE, garuda IHEEE, kimnara EH%% and mahoraga FEMEEREN. All of
these are considered to be protectors of the buddhadharma. [Dictionary References]
Naka985¢ [Credit] cmuller(entry) cwittern(py)

/]

FE A B A L 27 Al (R el (SR R (PR A~ BB AR B T B - DRI AE 3 1T (b L L il A 25
pHEEF > R LR SCRE SR RS « (B SCEREASL H AT A SUE S I
AR > {7 S SC IRR o DRI SR8 FR R S S S S O (e s L -
B VRS ) S IR

B R e R Er L A DS E AL RE S B R o RS S R S TR
FAAEBEg i — (MW 5578l ) - ARgFdi {5 MONIER WILLIAMS A4 - 4~ K2 H AR
18T TERDATAESOR AR SN T2 » RSO RHEHES ] o (MW AE5E5 8 ) 1Y
s (FREABIATT -

RIETL - (MW HEHFH) Az RRERS]

B 5]
a-jita mfn. not conquered , unsubdued , unsurpassed , invincible , irresistible ; m. a particular

antidote ; a kind of venomous rat ; N. of Vishn2u ; S3iva ; one of the Saptarshis of the
fourteenth Manvantara ; Maitreya or a future Buddha ; the second of the Arhats or saints of
the present (Jaina) Avasarpin2i , a descendant of Tkshvalku ; the attendant of Suvidhi (who
1s the ninth of those Arhats) ; (%{As}) m. pl. a class of deified beings in the first

Manvantara.

tulana n. lifting Mr2icch. ix , 20 ; weighing , rating , iii , 20 ; N. of a high number Buddh. L. ;
(%{A}) f. rating ib. ; equalness with (instr. or in comp.) Prasannar. i1, 16.

kuze-zaya mfn. lying in Kus3a grass MBh. xiii , 1698 ; m. a kind of tree (Pterospermum

Acerifolium) L. ; the Indian crane L. ; N. of a mountain in Kus3a-dvilpa VP. ; (%{am}) n.
*"lying in water "', a water-lily MBh. R. &c. ; [once (%{A}) f. Hariv. 8428] ; %{-kara} m.
*" having rays like waterlilies ", the sun W. ; %{-bhU} m. N. of Brahmal Ballar. ;
%{-maya} mf(%{I})n. consisting of water-lilies R. vii , 36 , 10 ; %f{-locanA} f. a
lotus-eyed woman Bhalm. ; %{kuzezayA7kSa} mfn. lotus-eyed Ragh. xviii , 3 Raljat.

sa-sattva mf(%{A})n. possessing energy or vigour MBh. ; containing living creatures or animals
Mn. Ragh. ; (%{A}) f. containing an embryo "', a pregnant woman Ragh. 1ii , 9.
hara mf(%{A} , rarely %{I})n. (only ifc. ; fr. 1. %{hR}) bearing , wearing , taking ,

conveying , bringing (see %{kavaca-} , %{vArttA-h-}) , taking away , carrying off ,
removing , destroying (see %{bala-} , %{zakti-h-}) ; receiving , obtaining (see
%{aMza-h-}) ; ravishing , captivating (see %{mano-h-}) ; m. ™" Seizer "', ™" Destroyer "'N.
of S3iva Als3vGr2. Mn. MBh. &c. ; of a Dalnava MBh. Hariv. ; of a monkey R. ; of
various authors &c. Cat. ; (in arithm.) a divisor Col. ; the denominator of a fraction ,
division 1b. ; a stallion (?) L. ; an ass L.

BFIE Ea\ LIBORE - BRI R foS s RAVR U & - DU Ry 50
T AT LU R A e - FUREIEANE R -
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FRETT > R s h A S R o (B R 3] S I - ST HY ch e (AT N B 3%
ELEEENER - WA EETFE AR R T -

SRR | DR WENERE

s 1y
A S

ERER | TR

XA ‘

[EF . ISR s T A R R R
b. FIFHPATRERHEE DAGEEt T A A B mh e g

PATEE AL EE (Parallel Corpus) (s T5 UL ERHY 255 IR » BSEEBIMERYSOR - B ERY TS
N e CESET RYERVEA > E2FL AT REEAVEL - I (W
EIEEELL ) SRHAR LA R HATIEREIERE ~ 3~ =REACCPEE B o RO
FIER SR A B 23R

THREN + (WVREEERL) BOCBIHRE ~ & - SEHIEER]

CE)
WEKE » —IHEEEEWERIE LS - ERLERE T AE > BEMEE > ERCE - BEREK
BECOH > EEAS > OFBETE -

(=)
ekasmin samaye bhagavan rajagrhe viharati sma grdhaktte parvate/
mahata bhiksusamghena sardham dvadas$abhir bhiksus$ataih/
sarvair arhadbhih ksmasravair nihkle$air vagobhataih suvimuktacittaih
suvimuktaprajiiair ra janeyair mahana gaih krtakrtyaih krtakarantyair apahrtabharair
anupra pta-svakarthaih parikshabhavasamyojanaih samyaga jiia suvimuktacittah
sarvacetova$ita paramaparamita praptair abhijiianabhijiatair mahas$ravakaih /

()
Thus have I heard. Once upon a time the Lord was staying at Ragagriha, on the Gridhrakita (1)mountain, with a
numerous assemblage of monks, twelve hundred monks, all of them Arhats, stainless, free from depravity,
self-controlled(2), thoroughly emancipated in thought and knowledge, of noble breed, (like unto) great elephants, having
done their task, done their duty, acquitted their charge, reached the goal; in whom the ties which bound them to
existence were wholly destroyed, whose minds were thoroughly emancipated by perfect knowledge, who had reached
the utmost perfection in subduing all their thoughts; who were possessed of the transcendent faculties(3); eminent
disciples,

13




Tigt  (WREEEL) BSCHIR ~ E - FHIEER]

CE)
comAEH mEREE)
A ATE  SEHAEH
MEESRE  EEERE
mEEEE S AREE
(S0
atha khalu mafjusrih kumarabhiita etamevartham bhiiyasya matraya pradar$ayamanas tasyam vel-yam ima gatha
abhasata //
atmamadhvanamanusmarami acittiye aparimitasmi kalpe /
yada jino asi prajana uttama$candrakasya sdryasya pradipa nama //57//
saddharmadeseti prajana nayako vineti sattvana anantakqtyah /
samadapeti bahubodhisattvan acintiyanuttami buddhajiane //58//
()
And on that occasion, in order to treat the subjectmore copiously, Mafigusri, the prince royal, utteredthe following
stanzas:
57. I remember a past period, inconceivable, illimited kalpas ago, when the highest of beings,
the Gina of the name of Kandrasiryapradipa, wasin existence.
58. He preached the true law, he, the leader of creatures; he educated an infinite number of kotis of beings, and roused
inconceivably many Bodhi-sattvas to acquiring supreme Buddha-knowledge.
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1. Overhead 15 @ HN BB Rl @YV ERIGE T EETE PAT-tree HYEHE - [RILET
¥t Nbytes FYJEIGERE - HEETT PAT-tree AT BMECIBZEMIIEEHIA - DR BT
B ETE pattern ZKEAVEEE] - (8RR ECIAERE » 7 H 58 A T (=) R0 B =] W {fE]
PAT-tree » FIJELHE A e T 22 R4 E 10~20 2 (10N ~ 20N bytes ) ZE A5 HVEES
Z2f o (EIEERE © PAT-tree-based &a B a i A ERhsa| DO e &SR]
BRIFFEREE K ESRRETHHEE TAE -

2. IHEHERE MR PAT-tree-based fliEfE s AE 2 174F PAT-tree 25 1% » HlEY

HREESWEETE S5 0 —HE AT (k=2 10) - FILHHEET
IERENE - SESTATHERE B OONR) - SRR RN - HHLA R R 2
R AR -

3. PAT-tree &5 I1E R eI MIEERI A BEMIER : PAT-tree Index 1E 217 AVHFE £ AR
R (R AR oy sBel B A T R B IR 5 - VST Sy e EE Rl - BT T
PAT-tree Index °

4.  ZfE PAT-tree RS [FEEASHE + RS A EEH 7HVEEREE - EXSEHEIL
4 PAT-tree index o {HANEE AR 5 S 25 (E PAT-tree index &ff - 52 > W)
TR B T FEE ERHEE Y PAT-tree Index e

5. IrECiEBEIMEEREE © HAiTHY PAT-tree 4FETHETS7F T 08 ¥4 PAT-tree index
NIRRT - AR A Y > FEFLEISIMEA PAT-tree E5| > EtE
TERERE A TR ENYEE > BEREAKNEENES -

Y PAT-tree FTAR Z2HYZEMITRA INLAEASE & Y sasz 4l 15 %% 1T B2 LA Suffix

Array > HEFTRIEE TAEAVHEDE o (8 Suffix Array U4 BTN R & RIS - &
Srpa e Y% -
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1. Overhead & : Z[F4AE R R N bytes » HIIEETT Suffix Array Index FrEs ZHVELIRZE
[ - B E & IE AR R R Suffix Array @ BEESATRE AV ZS it 3 2 % (2N
bytes ) ZEAHIEEYNERE o B1A Overhead {& » Suffix Array based index &M K E
SCIRREFhHEE TAE -

2. HHEHEFHR ¢ BRI Suffix Array fHEHE AR EF RS 112 - et =2 s
FiE (scan) FE(E Suffix Array Y5 FBRA » G £ 556 (2<4 < 100) HYFHECA
TENR AR > NIRRT BERE S OWN) - FHERIRE IR - fHHE
K E w5 i BRI AR B R E R —X

3. Suffix Array &5 15 0] VPR EEIEHIER A FEZEAYEER) © Suffix Array fHERR S HUER
4y RNFHEHTEEL PAT-tree Index » HLEEHE Suffix Array i Esa &EHEIHT -

4. 2| Suffix Array 25 & 0] AR & OF © MR AERELTAVEERE » D&% HE
TL4F Suffix Array index o ANERZ-SOFMEHEE » HFTZEF|AH Merge Sort e - H
EREHE B On) > NFEEEHEIL Suffix Array °

5. HEPECIEIMES © Suffix Array AYHEE(E T FHEE }3}? L‘/L$ TEAFEEAE Index
EERECIERRT - WERACIEAEA S > v DIE s DT F - AT
HAANIEEREE -

6. NMEEE% : Suffix Array BIBE RS ER > (F15AE 0] LIRE Z i (E HE MR =R
%1 Caching ~ Tree Index Zi& Hashing function ZRMM1#E Pattern FE=AY2EE - 21LH]
DUSE B g B sl S B Ak -

#2{[& Suffix Array based FVARETTHEERTT » a3 £ ZHVEM BLERTTE Suffix Array #ETTHE
BHHVREST o tHRA SR A2 AT LAJE hitp://dev.ddbe.edu.tw/BuddhistTermExtract/ 48k FHY

(e

» R B E BB 7T
1. R EHER

AT E T SR AT VSRR R - 2 T b # g CBETA Ml 1
bt - MHBARVGETE R A A HRAETL -

FAEI ¢ SRR EEEE R RIS T A
il = CBETA
FEZE R /N (bytes) 1.2 GB (utf8 files)
UTF-16 Hh 32575 (bytes) | 324,754,728 (utf16 file)
Suffix Array Index (bytes) | 567,400,444 (4 bytes for each character)
LS 141,851,611 (Index/4)
SRR IE R 20,525,753 (no index)
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AR B (PR B 15,694,556

fthtereey U7 =R A 1L e PR Y B T e 1B SR e A A R A 55— b EmigE L
AR EERA IR > FLRIE Ryaksa RRAY A W B H S BRI R s i i DA B - 1

oS
B AR (-

FrEET o T B A IR L EHYS > iSRRI & p
A o R 128 DAY AR Al RE MR REEAETZ - SR 15,694,556 {5
R EmEE I > A AT E Tl o) e F R R 8 AA (PR

B R EAST R SOR & A IR R VSRR s > B4

o BRESE - BTk - REEH -
o BRESE - BoTrROnRE H R

Eafl o —RSF R SFRIR > ABE AR IR D > HFiR R HR X
e WIS PR AR B R - ERASTEIERARESET
FAHERET - B EAR BRI o IEELL T ATARI I TEEE: - — B E IR & AR
HHHGER > AAGHHE T —3k5F ) EEE R DR & -

F—FHEZEEREAEEE T - ASTEIEA "Bl hE , =
RATHTRNE R ~ BREERTERE > DU SR (s (R T > HIEA EENEsEA W
gt I HIREE FHAEREE R D

(1) B2 Muller’ s {fBEBEFHERIPRELES ¢
(55 —IE%dE 5 17])

AEHEECESE R (FEEFT AL BEEREREIAA NN FAEE - R EE
{FEER Ry Rl B ALEAHT RI>=2  stEREAERBLITRAT -

k&t ¢ REETHIEIEL Muller (22 S AAERHSE T 5

Muller' s FHEGA/ARAEE] 289,838
Muller s 1F Cbeta 5 H¥RAVER GRS 178,652
R B R g 15,694,556
FEE S R Muller’ s FHIATCEEGEIRE | 139,486

Precision = 139,486 / 15,694,556 (JEHERAFREL Muller’ s ASEEH / AAHERERED
Recall = 139,486 / 178,652 (FEREZAGREL Muller s ZZEE8; / Muller' s &8
F-measure = 2 / (1 / Precision) + (1 / Recall)

PUFBESR IRl HX%E% > Precision, Recall, F-measure = {[&&{E YL E
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Y : Precision, Recall, F-measure
X RIEEMNEAML, 00 R>=2 F R<=100

Term Extraction Chart

— Precizion — Recall = = F-measure

T T T T T T T T T
2 12 22 32 42 52 62 72 g2 92
Threshod
ChartDirector (unregistered) from www advsofteng.com

EZ=: FEfRAT L] EEE Muller AYEL
5
Term Extraction Chart
— Precizion — Recall = = F-measure
049
0.8
0.7

_________________

T T T T T T T T T
2 12 22 32 42 52 62 72 g2 92
Threshed
ChartDirector (unregistered) from www advsofteng.com

[BZPU ¢ GEAfRR IRl (EEE Muller HYEE(L

DU By _E#ICAEAAHY Precision, Recall, F-measure 38 & R Y S 8E R i HVEHE S5 A
&AL http:/dev.ddbe.edu.tw/BuddhistTermExtract

g t+— ¢ (EADE(LE

X(ILI) | Y(Precision) Y (Recall) Y (F-measure)

66 0.206775402199 | 0.208203658509 | 0.2074870725

67 0.208646691 0.206384479323 | 0.207509419839

68 0.210300256211 | 0.204453350648 | 0.207335590642
T4 (ERDELE

X(RI) | Y(Precision) Y (Recall) Y (F-measure)

70 0.236575540238 | 0.227470165461 | 0.231933521294
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71 0.238729441543 | 0.225953249894 | 0.232165708584
72 0.240633711429 | 0.224195642926 | 0.232124022023

BUEHE Fmeasuwre MRSBERGATE IRl (R (HAVIEH - SIRERABSEAIET - 6
14100,681 Bl (Zeff) 1LI>= 67 F A7) IRI>=71) - BEGRE FRYSIRER Muller s i
BRSO T ¢

Fh&+= L SETHEEIREIL>=67 && IRI>=71 81 Muller #E2FFFHLAYMH BT BB

FLHRE (i8R SRR B 15,694,556
Muller' s FHLEE{FEEL 178,652

FEREEEGER T ILI>=67 && IRI>=T1 HY5E{EEL | 109,681

T ¢ st a2 BN EREE

B Muller 22228 | RIS Muller
ILI>=2 && IRI>=2 139,486 (78%) 39,166
ILI>=67 && IRI>=71 33,166 (18.5%) 145,486

B2 Muller sAfREVACEEE{bAEIRm Rl E& > MENIBEGEER= - BRIUTH
Recall AYRH&R - BN EA TSRV AR - (E5E EAVEBIEREER > HESN (
14,15 ghepac G /e B AR RV tEPIHES (L% > R>=2 # R>=67
WA &5 SR EEES - ££ Muller T LHERHTE AR g ) » B2 S A RIRVER R AR S (&L
B HAENE (N TREHEE - 2AEENR) WHEES - REL] UEE FH T
Bt ARA R > WEERHE AT A B R (BSOS SRR e o PR e KB
EiBE 2K

Db 0AA &5 5 P fej HH {18 2 -

. ARCERDER » TR LUA HURRSE o SERERVARZELIK -
2. SyfTEAREEL A R AR RESE - MO — D L R R A ) TR & -

(EEEL SEE Ay
B e G R R > BERZIT - DEZBE IR PR IR A

(fxb/fx )  fxb/fx (HERF - FonBliE 5 e i IR AR RS - AR ATREA R Y2
o
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08

0.7

06

05

04

03

02

0.1

Max L

P 5 A S0
096

91

061

Yo17

0.1 02 03 04 05 0.6 07 08 09

EZEA ¢ EAGET fax/fx (E¥E Muller AYEE

Ftg+F  FHGRAAM fax/fx ([EHEFE Muller HYE/(L

Max(Eax)/fx Accumulated Ratio
Count

0.0 23778 | 0.170469
0.1 59928 | 0.429635
0.2 85649 | 0.614033
0.3 102937 | 0.737974
0.4 111307 | 0.79798
0.5 127174 | 0.911733
0.6 133371 | 0.95616
0.7 136371 | 0.977668
0.8 138562 | 0.993376
0.9 139486 | 1
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.
W T MR

0.73

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0 0.1 0.2 03 0.4 0.5 0.6 0.7 0.8 0.9 1

B N - slRE xbifx EEE Muller AYEE

Fkg+75 1 EHIRAAM fax/fx ([EHEFE Muller HYE/L

Max(Exby/fx | AU | potio
Count

0 37698 | 0.270264
0.1 76774 | 0.550406
0.2 101226 | 0.725707
03 115914 | 0.831008
04 121160 | 0.868618
0.5 133354 | 0.956039
0.6 136236 | 0.9767
0.7 137816 | 0.988027
08 138999 | 0.996509
0.9 139486 | 1
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2. ERCURMHRE R
Fa T | ECURERE AR S g

HHEFE R 781 B SRk
(PEEFRERER Y -« BEfERER Yy - PEEMREENTSE - B RHEEEH
EEEEE)

FEZE4H bytes 78 MB (utf? files)

F A 1 SCFFT (il bytes 19,328,504 (utf16 file)

Suffix Array Index bytes 33,851,932(4 bytes for each charactor)

e 8,462,983
S e 1,201,269

EACURE R BT e g SR LR AT S =5 RECELE Muller's DHYFRER T
B EEE - BaRE M2 > FEIEYIH - (EREOE D Hy oA B R -

DUF BB IRl {HILE 1% > Precision {EE{EAYE(LE

Y : Precision
X : RIEGZEAVE(E, (2 R >=2 F] R<=100

01z

011
0.1+
0,08
008
0.07
0.06
0.054
0.04 1
0,03

0.024

0.01 4

2345 6 7 58 91011 1213141516 17 1519 20 21 22 23 24 25 26 27 25 29 30 31 32 33 34 35 36 37 35 39 40 41 42 43 44 45 46 47 45 45 50
ChartDirectar (unregisterad) from www.adwsofteng.com

B GAEAT 1L EEE Muller FYE1E
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[1]

~

01z

011
0.1+
0,08
008
0.07
0.06
0.054
0.04 1
0,03

0.024

0.01 4

1]
2345 6 7 58 91011 1213141516 17 1519 20 21 22 23 24 25 26 27 25 29 30 31 32 33 34 35 36 37 35 39 40 41 42 43 44 45 46 47 45 45 50
ChartDirectar (unregisterad) from www.advsofteng.com

B\ - FfRtE Rl ERE Muller AL

B L1 S5 AT AN E T B4 TR BUES:: http://dev.ddbe.edu.tw/BuddhistTermExtract

TATRERIE

g;lﬂ

ARAGAA N TR RHE R RR Y » HR T BRAUBS O] o3 B = (EFEES © FF—FE
BBl (b A EZERS ) RS ~ JES ~ T~ S BB TEI (Text Encoding Initiative )
TaCHY xml (Extensible Markup Language ) #IEZ » fREFFHIAVAEEC (markup tag) 7E 5
& > DL DOM (Document Object Model ) F2CHUH ¥ IRHYSAATEE % (parallel paragraph ) ©
2 PRI TR T R a2y A BT RE B TEAISSRAE > 2 A TRERHEE (parallel
corpus ) ° 55 =& EZFFAII A Bi-partite graph B &% Max Matching pair #5720 - #et HE A
REEIENGEZ - W — PSRRI LS - SFUEFRIL -

Implement stages

....... Parallel Parallel
powm |Paragraph 1 Corpus 1
........ |
XML Document 1 Maximum
matching
pair
....... boM Parallel Parallel
Paragraph 2 Corpus 2
........
XML Document 2
\ | N ol
Stage 1 | Stage 2 | Stage 3 |

BRI - TP T B
25
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ARAESEEATEE IR ZE IR - EHA TP Ta sV iR ) K T s s iaansEt
FIH > Sy RERAEANR

a. AT SERIE IR
WP EE L (WTREEELE ) AR SR SR B SO ZE ORI - 8 (B SR

FRARVAZESE (markup tag) {ERES% » AL DOM (Document Object Model ) F2=CEN H ¥ HE
HISEATES% (parallel paragraph ) © sEANEZE 1 -

Parallel document

<div3> 1-5{=~&Rk5E 0 nama sarvabuddhabodhisattvebhya / nama sarva
tathgatapratyekabuddh'ryarvakebhyo 'ttngatapratyutpannebhya ca bodhisattvebhya//
<div3> 1-5{=~J&EK5t eva may ruta / ekasmin samaye bhagavn rjaghe viharati sma
gdhake parvate

<div7> 1 ZgEfmgy mahat| <divd>  1-5 (E~pmpicut WA — B TR REE L
<div7> 2 Bfir g sarvaif <dive8> 1 B BAAEL F 8 —F A fH

suvimuktaprajair rjneyair mah| < div8 > 2 B/ B EMEHE > shRES - BEE > 25
parikabhavasayojanai samyag] =815t * LAFELE ©

abhijnbhijtair mahrvakai /| <div8> 3 B34 HALH Ajtakavinya. [ &40 - Mahkyapa

<div7> 3 FI44E5E tadyat # o Uruvilvkyapa. (BHEFEIZHIEE - Gaykyapa. 2l EE - Nadkyapa. Hli#EEn
yumat ca mahnmn 4 yumat ca| riputra. &5 - Mahmaudgalyyana. X B i - Mahktyyana.@%ﬂj@ﬂﬁ}\ﬁ_
7 yumat ca nadkyapena 8 yurr| Aniruddha. faT#EEK - Kapphina /27 - Gavpati fEHEH 2 - Revata. g%
mahmaudgalyyanena 11 yumg Pilindavatsa. S2[% {2252 - Bakkula, #if#4E - Mahkauhila BESfH4f4E - Nang
revatena 14 yumat ca kapphin{ Sundarananda f#(EZEEERE  Pramaitryaputra. & H#75#H 2 2E/E 1 - Suphti.ZH
yumat ca bakkulena 18 yumat| nanda.fe# - Rhula.ZE4E - A2 ATl A 2355 -

mahnandena 21 yumat copang| < div7 > 2 55 EASMRE T - ,
prmaitryaputrea 24 yumat sub| < divé > 2 EEFJE Mahprajpat. BESIR B RIL E - BIE@ AT AE -
cnandena 27 aikea / anybhy cq #E%EE}Yaodhar A EFEERLLJE - TSR -

<dive > 1 BV EREREE /B A -

<dive> 2 B BTG 2 4 =55 = EHE A R o B{5Dh
[ELEERIEEA - RN AR o (e T 550 o AEEEERTTEIE R A

@A FhEHSORCP TSR RN

R B IRAY TR, (parallel paragraph) {% - FLAEAGH A EEESRATTHH « R
AVEZ% > LU T RE S ERIIRE > FI LURE 1 T5ERHE (parallel corpus ) » SEAEFR+— -
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Parallel Corpus

budd[rE'lr [[11]] 1]] e [[1, 1]]
may [[1, i |9
bhagavn [[L, 1] # of paragraph = ,;igz I
pratyeka [[1, E R L HL, 1])
gdhake 1 [,

riaghe [| £ [[1,A]]

viharati [[1, 1
ekasmin [[1, 1]]
yarvakebhyo [[1, 1]]

“elL 11, [4, 1], [9, 1]

Term frequency [[;: ﬂ 51: ﬂ] [21, 1], [23, 1], [24, 1], [25, 5], [26, 2]

ruta [[1, 1] K112, 1], [4, 1], [28, 1]

samaye [[1, 1]] A2, 1], [5, 1], [6, 1], [7, 1], [9, 1]]
‘ttngatapratyutpannebhya [[1, 1]] —FI2, 11, [5, 1], [10, 1]]

buddha [[1, 1]] {E [[2, 1, [6, 21, [9, 1], [10, 4], [11, 1], [12, 1], [13, 1],
parvate [[1, 1]] g1 [[2, 1], [6, 2], [10, 4], [11, 1], [12, 1], [13, 1], [14, 1]
tathgata [[1, 1]] i [[2, 1], [20, 2], [24, 1], [28, 1]]

ca [[1, 1], [4, 21], [6, 2], [7, 1], [9, 44], [10, 10]] FtF% [[2, 1], [23, 1], [25, 1], [27, 1], [28, 1]]

eva [[1, 1], [9, 2], [19, 1], [26, 1], [28, 1]] JEU [[3, 11]

sma [[1, 1], [23, 1], [24, 4], [25, 4], [26, 1]] E7E [[3, 1]]

bodhisattvebhya [[1, 2]] EE L [[3, 1]]

nama [[1, 2]] A4 (I3, 1]

Bt TR
b. FISRATHEIRGET

Wy HTR S - RGeSk R AESE - s tHERAERZ B HIRCE(E R
1> FHFRECERE Ry 0- 12K signature file > SEXNGEIFR -+ — - FHRAEL 0 B2 1 4HRKHY signature
file BFl - EAERAAGTH - RIATE—P s sEA s s A I8R5

Matching pair

pargl | parg2 | parg3 | parg4 | ......
E& 0 0 0
I 2 0 0 1 1
............ P(TC | TS)
~ O(Tc ﬁTt)
pargl | parg2 | parg3 | pargd | ...... O(TeUTY)
rjaghe 1 0 0 0
arhadhi 0 0 1 0

B ST s eR G
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I ~ SEER AR

RaTE B T AefRrdd 5 PR 4G EAM ST EIRX - 1€ 2006/11/22 #EZRE% T 51 E10Y4E
Uk o 4gHE B hitp://dev.ddbe.edu.tw/BuddhistTermExtract/

gk At M YIAHRE R

A

W HLSER (Cheta) filigEss

BRSO () fEtssR

e RS | IS ZE R R 2408

CBETA SEHZRS| 4 k% (XML-RPC service)
EHERAE

FrafE &R H AT SR GA TR =AY AN B N -

th~ BRERT

AETEIETIR ] B 2006/3/1 2 2007/2/28 » A T80 B R E H BIHVAZ R EUERT - H. 90%
A LAEE A ZZITEIRY HAR - DU — A S8 pliy TR H KR IER T -

— ~ SERZ TAEH B Mt E#RR

SERKAY LAFIEE » A0ATHE " WS T0ER ) B T ST S H 5IE (Gantt Chart) ; WIE[IFTAL -
HHEE T T REER T PG R ) T SR A s eI ) A T ARENG
TEAtAEER RS ) FUUPERSE 10 IHEZ TAE -

STEEEHAVERRCR > Bultan T

1.

SR BSURRSEA TR ¢ (&R E piUARE] - BAFIRF 15 A S SO th S R A
SCPTHLRNE - EREREERUERET > ARG ELE ] - 5 FHETEE
FHE bR 7 HAN BV SSL > P TEE R AR A I 1B A D A B BR e K
P o o BOCRCPATRE RN o T B o ST E T EREE T
EIERSL RS ATRERHEE - JeRi s R E M S e AR EAREL - B
NEEE R ~ 8~ L8 - EER T AR AR R 22 eI e b - #EEE
HYVERIACR 1At SR e R R AE# e T i B2 TR (hE2 o B SRR Y ) 4
WFeaRE o B TEE R GE  AA -
R - AGTE G AL Zal RISsEHI bR s - I aRsEE - M
KT IeE > E i AR E R - S (EE SR - e e
T BRI 8 oe B je— 201
TRER - AstEVEZEER - AR e IErVEITE MRS B &= AT &
A ZEAER - BT AR famEEECFES - HIERBEBAL NER
& RIHEIYFF - 2 T AR AVHTERCR - BT — P AR B EIRY T (5
BHFEITT G ) 2T 0 R FERGHY—E -
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4. QERRARES ¢ TMMEMET D ERAV R TIPS B T — TR IR HIAR & - RIS R AT
FIHUBTFERCR > D WWW BT - BRIt AR - EEEE
RS RS TS BRI S M R (01 - A BRI RS TR REERS T (hER IR
eV BRI -

= ERCER
ATEFTEEE R RE TR & w

Lo TP e B ) s il R 7 L b L T 36 BRI P — P PR bl SR ¥
& — ) SR IEEA s E > 56 2006

2. "Tnitial Results of Chinese and Cross-lingual Term Extraction for Buddhist Digital
Archives | (Poster) Pacific Neighborhood Consortium 2006 Conference, Seoul, Korea,
8/15~8/18, 2006

3. BEERZFZHA, R4 (2007) © hHLEssE SO SeE K K5 L 8B 77k
WgE - RORERE > e BN R R g o A

1]

» BIRERTTSE » BRSEER IR M ELA B A S TE R Z R

AETEILIE B ) TR - EFPR R (R el -h HA R 2 W T - Hh e aeny il
H o SRRSO AR - NELEEWTIEaT &5 > RESODIZRES N (2T S RIER AR 2 1T -

R AETEIRVITFE RS - BLAFBEAYANE R E - T EE P & TR IR -
HARFERIR - AHCRHY R REME AT AR 2 — Mo &R e - Bl - srE Sk} - it
AL > DURCE SR — S SRY o BESh > WA RS A FEERE - TS
S RIS SRR T - AR ] L 22 T W iy _E P52 i B2 e TR IR S8 2 [EIHIAE &

B 48
=

ERAGT BRI EARE — O T R IEEIIE T & o RESSERK > RIATBEE R EE
T RS HI AL - SeTHIRECCE BT FE AR RE RS - T H5e SR EIRRS - RES
5 [BIRRER BRI P& b o T HHRIRINTIE - RSB M AT ErTHINTIE -
A DU HE— 25 PR PR T R R 7 B2 A — R R (R 22 SR e A R B

0~ RS2 TEANR - TR IR

AETEIS A SRR T RS =t EERFAZIN > EEAYBIFE AT E T2
FUATHIBEEE AT e 4 > DU T EEFR R SE T eERY LA A & - WA R TRAT -
KERERFATAVELIIEAE > et &R - BRI RS S8 E RO B - i
RiBE G R ERAT R T EFET AT E TR TR S (Rl - S KEENFTRE 52 iR il
28 HERBERUIFTARREMEEEE AT - At > FEAGTERETERE
o hEEMRERTIEATHY A B R RS E A A o HAT > sHE ER A S Z4 Et  B
H[E L ANBFSZ L > B D FREA e TR SR 3 E B A B Z T afAE - ATDARR
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TETEINEY TAEE B8 - AHBRAYSIATR S5kt [5]3R5 U -

S PRSPV E SR RE 11 A A DUE SR GE T - R AR
ST EER L%*”é*?!ﬂzﬂﬁﬁ"’“‘ﬂ&{m_ TR ZE B RIBE S BT AVRE 1T « R ARG
& > FAIER S EEREM - WERR - BRI a2 E S E R A K&
*ﬁ&%‘%l/\ RiMEESEAGE > B EHEESLETE 77574 (Quantitative Analysis)

{TSCEERI AT > WHHRISC SEEET E W FTATRHEF(L -

BARTRAT R E REERATIZFEATT > HRTPUE R s S E R AR YR
s EAYEE FVE Ry E AN ZE T 0] - SRR S BUARTE - ] DURE IS ry e Re 1 it
A B ERVIER] - R (R S S A A FERYS & - R E R
HEIEMETE -

2 - 2530

1. Aming Tu, 2003.11.07, “Taiwan Buddhist Digital Museum and XML Markup,
Metadata” , Pacific Neighborhood Consortium Annual Conference and Joint Meetings
2003 (PNC/ECAL 2003.11.07~09), Bangkok: The Maha Chakri Sirindhorn Anthropology
Center, Thailand.

2. Aming Tu, 2003.12.05, " fhEEHFEELE 2% Buddhist Studies and Information
Literacy | , {#:%&/\Eaﬁi‘i%ﬂﬁﬁﬁﬂ (2003.12.05~07) » &  FHEREFHE
HLs

3. Aming Tu, 2004.05.08," A New Environment for the Buddhist Digital Text” , Congress
of Cultural Atlases: The Human Record, May 7-10, 2004, University of California,
Berkeley, USA.

4. Aming Tu, 2004.05.09, " CBETA as a Tripitaka Traslation Tool” at Institute for World
Religions, Berkeley , USA.

5. Aming Tu, 2004.05.12, " Buddhist Digital Text and CHIBS Digital Projects ~
University of the West, LA, USA.

6. Chen Keh-Jiann, Ming-Hong Bai, "Unknown Word Detection for Chinese by a
Corpus-based Learning Method", International Journal of Computational linguistics and
Chinese Language Processing, 1998, Vol.3, #1, pages 27-44.

7. Chen Keh-Jiann, Wei-Yun Ma, 2002, "Unknown Word Extraction for Chinese
Documents", Proceedings of Coling 2002, pp.169-175.

8. Wei-Yun Ma and Keh-Jiann Chen, 2003, "A Bottom-up Merging Algorithm for Chinese
Unknown Word Extraction", Proceedings of ACL, Second SIGHAN Workshop on
Chinese Language Processing, pp31-38.

9. Wei-Yun Ma and Keh-Jiann Chen, 2003, "Introduction to CKIP Chinese Word
Segmentation System for the First International Chinese Word Segmentation Bakeoftf",
Proceedings of ACL, Second SIGHAN Workshop on Chinese Language Processing,
ppl68-171.

10. Yu-Fang Tsai and Keh-Jiann Chen, 2003, "Reliable and Cost-Effective Pos-Tagging",
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11.

12.

13.

14.

15.

16.

17.

19.

20.

21.

22.

23.

24.

25.

26.

Proceedings of ROCLING XV, ppl61-174.
Yu-Fang Tsai and Keh-Jiann Chen, 2003, "Context-rule Model for POS Tagging",
Proceedings of PACLIC 17, pp146-151.
Yu-Fang Tsai and Keh-Jiann Chen, 2004, "Reliable and Cost-Effective Pos-Tagging",
International Journal of Computational Linguistics & Chinese Language Processing, Vol.
9 #1, pp&3-96.
Lee-Feng Chien, “PAT-Tree-based adaptive keyphrase extraction for intelligent Chinese
information retrieval” , Information Processing and Management, 35(1000), pp501-521
Christian Wittern > Editing XML > @53 EZEEaER » 55 24 8 > 54-59 > 2000
Daphne Koller, Mehran Sahami "Hierarchically classifying documents using very few
words." Proceedings of ICML-97, 14th International Conference on Machine Learning,
1997.
F. Li and Y. Yang. "A loss function analysis for classification methods in text
categorization" The Twentith International Conference on Machine Learning (ICML'03),
ppd72-479, 2003.
J. Zhang and Y. Yang. "Robustness of regularized linear classification methods in text
categorization" ACM SIGIR'03, pp 190-197, 2003.
R. Ghani, S. Slattery and Yiming Yang. "Hypertext categorization using hyperlink
patterns and meta data" The Eighteenth International Conference on Machine Learning
(ICML'01), pp 178-185, 2001.
R.E. Valdes-Perez and etc, "Demonstration of Hierarchical Document Clustering of
Digital Library Retrieval Results". Joint Conference on Digital Libraries (JDCL '01),
Roanoke, VA (presented as a demonstration), June 24-28, 2001
S. Chakrabarti, B. Dom and P. Indyk "Enhanced hypertext categorization using
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