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B - RIS AR « BRI R RS SEm L *
HE VR EESERSCARLRED (text mining) #7705 > ° FREIH

U R EASERE SR EE S TR AT 1984 fERAAIEIL TR S SCE IR | 0 ESUERILEEEE
1300 & YERAT-HZET  2FERELCEMEE - http:/hanchi.ihp.sinica.
edu.tw/ihp/hanji. htm » BI%6 HH 0 2020 477 F 12 H « FEPOORER T b0kl |
JAEERY 1988 4% USRRY - M2 E R ALEIEH R L08R - 49 8 TE T » 2B EE LY
BAERHEE » http://www.cuhk. edu.hk/ics/rccat/database.html » B8 HE 2020 27 H 12 H - —
FRAII M R ERE - B EREARS - FEEREEOR A TEEE
TR HEEENEET 20 (S B EE - 36 (EHFE IR R 173 (EEHE - 25 e a2
s fiEE & » htp://www.cckf.org/zh/ sino - B HH{ 2020 /£ 7 H 12 H » ILE ML
(LRATAAFE O T P B R | AR A KTV BRI - IS — S S 1H(E
T STEEAYNAE BT - http://er07.com/ home/pro_3.html » JZ|%F HHA : 2020 42 7 H 12
H o BRIz SN > o Febeny " 8 ASChFE & o 30t T RS 0T - N el dfat Bl s
EEHEEISTIEE - BB IGE R REEMEM - 25 PR EB A S5 & » hitp/
dh.ascdc.sinica.edu.tw/member/index.html » 2| HHH : 2020 4£ 7 H 28 H - I thE#T &2 EE 1
{bat#l, tiRft—sefir \SC TR - EAETIGR B ST - 25 PRITSEHET
(bt - https://ctext.org/ » FIE HHI 2020 F£7 H 12 H -

2 Mehmed Kantardzic, Data Mining: Concepts, Models, Methods, and Algorithms, 3" ed. (Hoboken:
John Wiley & Sons, Inc., 2020), pp. 18-22.

PORBREGRABIEZ A - BT R T KA | - Richard J. Lane, The Big Humanities:
Digital Humanities/Digital Laboratories (London: Routledge Ltd, 2016).
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RIS EE e om e - FERE KBRS M 2R B SR RS (text

e CORERHED) (210 0 TEAIATE - 2017 4) » H 15
© 4IARATH (Edward Slingerland ) A5 HE% 3 53 A X (topic modelling ) LERE (i
) GET) R (HF) ZFWAE - FEELIAKIL R % R - Ryan Nichols, Edward
Slingerland, Kristoffer Nielbo, Uffe Bergeton, Carson Logan, and Scott Kleinman, “Modeling the
Contested Relationship between Analects, Mencius, and Xunzi: Preliminary Evidence from a
Machine-learning Approach,” The Journal of Asian Studies 77/1 (2018 ) : 19-57 ; #H{E{E - =& >
(EERERRAE BB (ULEE A P AVIERT ) » (B SR EL L ASL) 55 4 H (2019 4 10
H)» H27-48 -
T BARNETTERIREIRE » ] 2B - (R SORERA TS TR R R S ) - CEERMTTMER )
527 &5 3HE (2008 28 F) > H 5-15¢
b IBERE S FIIESY)  BHRSEECE: (Prosopography ) ~ EEREERAER (GIS) ~ & 4R
(Social networks ) —#H2=R A& (Spatial Humanities ) B 2%FE F 21 o 51 FE 52 SCRRAYRT
gerh - 2 FEAY)EEC BRE » hitps:/projects.iq.harvard.edu/ chinesecbdb » Z%EF H HA :
2020 427 H 14 H 3 ERAR (AL ASCZ wREME R PR AI——— (R Sk B Ay iEE ) - W AR
BEG - (B A SCHFE B E) (=210 BIr B RSk 0 - 2014 ) > H 25-35 5 &
FHESEFERLOL ASCHFEF G - http:/ming.nel. edu.tw/ > BFEHE - 202047 H 14 H -
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B (semi-supervised ) DL EFEEE = (unsupervised ) Ay H &L
B DUEEREHEYIEASRE (LA (unstructured data) HEEUE R
(infomlation) P RS BRIV AT (knowledge ) - ' B S RW
ERMEEE FEEEEAARR - R aEE 2 fHVEIAEEL - HiER
RRCRERE A A - A AN L8R & ke 22 H 0k
(machine learning ) L HRAVHCR » AMERESG B RHEIR R AR
g E A RMR > BTSSR Bl DR R EAA
WAREES THIIEC L B RINVER - R LATEREGRET - s o avERS -
Ry T I SORTRED Sl o (SR FE 2 MIHMH Z/E A (interplay )
BEERY AR - ASCESUERI R TE (clustering analysis) B
B2 (AREK - T240) (IR - BEEEEMERE SR
LB R BT RIMREA T 28 « SAPEERAT S | BB PRI R T
BN AR ST ATRERT - AR E R RIE—) 0 P At

P BRI TOURERE) ) MR ITERTRER S T ORI E S B AEE SRR - St

ST~ RS - IRERE R ERT » BRETMESRAEL (concept extraction ) ~ STAFFEEE (text

summarization ) ~ E:i#JE (information filtering ) ~ d7 4 B e VIZ: sk (named entities

tagging or identification ) ~ &= 5,574 (opinion analysis ) ~ EE{4%£2< (relation discovery ) ~ 154

ﬁﬂ‘ﬁ (sentiment analysis ) ~ XCAST4E (text classification ) ~ SZA4S7EE (text clustering ) %—i%
o FLEERRLE S « BG4 R A HAY © http://terms.naer.edu.tw/detail/1679014/ » %

EH 2020 47 H 12 H » ACHE clustering 32 5 T E4F

Wang Li-dong, Cheryl Ann Alexander, “Machine Learning in Big Data,” International Journal of

Mathematical, Engineering and Management Sciences 1/2(2016): 52-61.

"' Data (¥4% ~ #1} - L) - information (&R ~ 5UE) Fl knowledge (HIF) fEHFLEH
B LIE A - (BAEENREZ AR EFE AN ERES - Antonio Badia, “Data, Information,
Knowledge: An Information Science Analysis,” Journal of the Association for Information Science
and Technology 65/6 (2014) :1279-1287.

POPERER e (ATE ) OFEERSCERR) 55221 (20194F 12 7)) H6 -
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AEARHEE] - MEE EEERAEMTY 7R 5% - £ Donald Phillip Verene, “Vico’s Method of
Studies in Our Time,” New Vico Studies 20(2002): 13-18 » DU ZE 84 - (FrsB sy « ERE
WP B SRR ZE YRR ) (BT : PRI E R AR > 2016 42) > EH 113

192



B N SCEESSOREIE AR - (ERERK - T248) IR REAS

W - EBhLASETE: ~ HEE AR AT - EFRESute ity
W72 RS - SR EL A SCER AR R E e =i 2 SRR Ze
B ST MEBARIRE AR R REIEE - SR EPEmnics -
PN el O o A Y I ~ TEf TR - AR S BEERVER - I
HAARA SRR E R T EAERFIBEE -

BB A\ AR E L vy RETE - SRR E
FEREE =0 - 7 SH (24 ) T R B o b RIS B U AR
A AR AER T IR E AR G XS B R EUE (agglomerative
hierarchical clustering ) > &K BIT/ ™ AR T-7H > #EILH LB
BRIV G RAE S R B M TR R SR - B AR BRI AE
PP NPT FEYE 28555 (natural language ) » 5 (40 ) 60 =
Y E R & LIPS AVRHRE (dendrogram) EIRHIAK » MRS
NAVEH—LEHiEEEE (preprocessing ) » A TE47EH (word segmentation )
W57 Rk e G eI FlEa] (stop words ) ©

TSRS I SERY 35 - AT DA E B I E G R - Al
Jebpghs T bR CEE R | (ER M T E R AR (&=
REK) S > o3I AR - > FBENRTSOES - A EEE
NERHE R BUCARPRENNY 77 7] S R e Bt 4 B R R
12 FHEEMES - fi b T B ERER R | R IR R ERT

3 BEABAL AT RIS SORNE » (BRI SR E R IR Z AT &
RIS R TTE  [RER TEAFTE - 25303640 - T - BRB0E - BUHER - (#1
BRI/ R SRR B ) - OB O ) 5522 H (2019 FE 12 H) H
49-115 -

2 Wang Li-dong, Cheryl Ann Alexander, “Machine Learning in Big Data,” 52-61.

3 BN RESTHTAAS 48 LU A AT FRIPS 802 » 71275 Xu Rui and Donald C. Wunsch
11, Clustering (New Jersey: IEEE Press, 2009), pp. 1-13, 31-62.

g g g TR AR R AU EE Rl EE  http://lingcorpus.iis.sinica.edu.tw/cgi-bin/kiwi/akiwi/
kiwi.sh?ukey=-644530170&qtype=0 > FI% HHH : 2020 £ 11 H 27 H -
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HIER > 75 R IRAVEADR XCRETSEE - b 9883 ZEbE eE R e 1
RERFRAY SR > RSB EENE T B dGREEi A— BN S M EE
MEFHIRER G AHEEE - RIFEPA TN H— Ry o35 5 ASHE -
AR SCOARBREN Y TR F K H SLgE 57 - 41 Python Y NLTK A1
R EBEEH ™M —81E HEM-1E AR B P B vh 20 3 AR S e 2 L
(stemming ) FIEJEH (lemmatization ) o 332 Bl =7 S0 A Fr Y
gy sl REN R AHIE] » IR Ry s B G sB A R o — (il 2 e A 25 A& A
fse > M B2 5% - FEECEE » RERERE S - °° BRE A
2o EE TR RS SR AUERE » BRI SO SRR A AR
[t — SR BRI R AR R T B A AR K RV S DL —F Fy
—5i 0 HERAIAL ~ RS - Y Rl (BIREK) BEETR
WSO > 8 S EisadA 2,017 (H22% > 83T 40% > ¥ 5D —F Fy—3a >
B KGR -
Kol HEE  ERFPEA T RER - BEDYHEASE (&K
BRGAH) TR (Fa#)) AVEaEE - © DULELE Python /Y jieba Ef4:

% Steven Bird, Ewan Klein, and Edward Loper, Natural Language Processing with Python:

Analyzing Text with the Natural Language Toolkit (Sebastopol: O’Reilly Media, 2009) ; Kasper
Welbers, Wouter Van Atteveldt and Kenneth Benoit, “Text Analysis in R,” Communication
Methods and Measures 11/4 (2017): 245-265.

% HanlP EFHIEH R H LA IFEFENES - 2508 - (BAESHEAM)
https://github.com/NLP-LOVE/Introduction-NLP » JZ[E HHf : 2020 F£8 H 18 H -

7 YilalE RS TAA jieba » HanLP ~ SnowNLP ~ Jiagu 55 & DR CREREATGA R R el - T
= Jiayan BEZVETH RSSO - (HEFHHREH RS - EREf
HERIRRER - AIFEAErS % Tk GitHub - https:/github.com » 215 HH : 2020 4£ 8 F 18
=i

¥ AEAECESERY AT R o SRR RSO A 5 R ZE AR U oy B —(E B
RS ) REHEE - SERE o (GREEEET RS e ) - H 30-31 -

¥ ETRERGET  (BIREK) A 4,989 5 RIREM - ((ERENK) FEHT (E574))

(dbxt : PEESENEEE » 2008 4£) > H 1 -
O TREERE - BREDY - BU% - (EIREKEEH) OFF ¢ IREE LI - 1993)
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AR B LR - G DURS RS MR s oy ] - ©! B TR AUARE AT AFE Sy
FIFH S AIBTFERR » [FIRF SLRE PR e SRV AL (i - 25 P AL &
PR 5 U B A SOAS A 2 3R B AR A PR Al - B8R =( ] gL ) »
EEEN Rz &R BEEREREAVREAYIRE - ULk
HEEETRARVEERIE > SRR O E e VR - 1 HE RE
BHE > REFMREDEEE (AREK) FmE5 > 7l (&
[RERK) SHEERFTE) FI (CEREBRK) sERHTE) 171 HEaRE
TE F A EE] 7 BRI A 7 IR - AR sz E E BRI ME (=
[RABERK) BYFRIEE - ST - B AE © @ RERET (B
B ST eat i T ~ SRS R > ¢ I AR
s AH A AR RN R ~ SERVEREALE A - DU (= RERK) s &
SRR - © EAR > FamERWAELRE - TEEME TS - 5HPEE
Z ISR EGRAEIFALA B > AT S R SR S (FRlit) HUREsRA
SR RS > B BRI MIEYES - ARG AR - NILEAR
5 (F) BEEIEE RSB EE - GEBEPIORE T EEEH
BEA Y = E SR - G4 5,765 i - i (GEHL) ZHBENR - E

TS | BRGNS - DL (EBL) ERA RG] C 1

1 RSCRRTH jieba JYEEEESFHERAS  BRECEEE RS OO FVE ROIRE B A A 53 51«
FESGED TP IR 2 S AR A  https:/github.com/APCLab/jieba-tw » 28 HEH : 2020 4 8
H 19 H - DA EEE T 435 - https://github.com/fxsjy/jieba » 2% HHA : 2020 £ 8 5 19 H -
BRI BB RVER A Rzl e = RERK) HERAYRE - 35l HMM 325 s false -

2 SREERE ((EREDK) FMETTE (BETAD) #IFI 1989 4F 5 BB » (A IRETK) salEnt
72) RIRIFIRL 1997 4

& GREER > ((BEREK) FERE (BETA)) » H 1527 -

& A EASTEE THEE —(ETRCERAY RIS o MR W E S s AR o SRR
ERENEEHG T TEEWEEERNES ) T ERERD ZEEREE RN 5
figg ) o SEREDE - ((BRFEDK) F8EI5T) (JE5 : REEENEEE » 2008 4£) » H 2-10 ¢

& B (CERBERK) FEE) 0 H 10-32 ¢

6 AICRAEBMSTH ( BREK) EFXAEKE " HETEEETLE#E > TEAE -
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TELfchs (Fadt) ~ T B ERRRRCER e, (TS ) A T
S CTREEEE) HYraales R - (ErERIE 2R - R R =R
HEWEE > NRE M TERGRIE AR -

®/— (BREUEHE) T EHEEFCENE) & NEENE] 2
EIFER

J;?i%ia:Bé,_‘“‘i,'ﬁ.bg\c‘,g‘f;c‘o_,t‘_!pﬂao_,t‘_!—;}«j\
X

gl | FF_ 2 0 P _ B FE B 4 ¢ L kY H p T T
B H & tag H o px

A

ZEFF 2 " P b Y3
H =

a
E 2
P ole 2 M oo

feF—mr - (GE) B TAERD ) Ry rsEsE R ARl - R T H
2 “FHIREMAEARE - B TEE, M TmE 2R T afEE
= T E2 Fha o EEEHETR - THS ABDIERNE " H

SENFITEEE T(LTE] > https:/ctext.org/ » BIEHET : 20204E£8 H 19 H »

7t (BIREDK) SCEmE 0 (GEE) DLTH T2 BTSSR A THER
Z TIPRFBCH » AR HRIZH - i~ ZR LTS TR BEEFETATRE M
FRL R HMZ H R o ZRIFE ~ Z el DU AGESR e - 1RSI sy —(E
B - SREERE - BEEDYE - BUE - (BIEDGEE) - H 513575 (18R « HS) THARZ
TR TR > LR - AIERERT  FERL, (2F (F) #20% - (F)
FLREER - (HL5N)  (1BEdiEFR) (bt » IEsURE AL - 2000 2) - fif 2> H 14 H
520 - ) HREH ~ 2oy BAEREE o T AERCERRE | AT R TH (NH) H (NAS) HZ
(NAS5) [+co] s+ PA THIZ |y BlrFAIESIERE  BERARSD] BRI AR AR - bR
MBI — RO H RAVIRR » I AIE R SR R 2 S B HA BRI 8 - HE R AL
AR -
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FEH B (F28) KETRENRNESE (R B TREE
= ARG L5 - Hesskacny " HEE, T EES ) FE
FE(FAEIEIRREE - P2z Ehy " HEE =, A1 " HE ) 4h 0 Hek
B Uk o BERERIAI R — B 0 B AR -

tEs s A RR IR RE BT SR e E s (HEE DA
Tzt T 12 RoCE (Ol ) SRS RAEAR
En]EE - E2 - BRI - SR ARRCHY Sy s T AR R A
LRI BT SEL —IRE MEH&E D8 tEERS
RIS IO E A SR o SR TTAR » B AR E R
A& T E M E  (stop words ) - B 41 K PRk = E &R (non-
informative ) FYEAJEE (AR ~ (ARG ) o AE—EE{OHEERIRE 2 HTHY S
ARPRENEA T - A0RAFEEE 2T (keyword extraction ) B¢ E R ( topic
modelling ) % » 3EFMEEMHE BRI L > AFAVEHIEERE
BTG RT A —ENZE - © A (BREK) BRRAZTF
NENEHFERAS A E B ERNE G G R EEHEE &
R ERH L EF S IE FETRESEEN S5 IR
% s B [FIEZIR BRI - AL R AR A FL et ad  » WA Z A HY
ok - BEE (1) Es eI AR EEE S - A ERSEIsE - 7
DUk (2) HEBERE—F %% > BUEARSETESONABNE
MR T ASCRRRITRATE IR EERERT SR LM A T (B

O FEMETRSURE TEEE ) (BIREK) BEFASRRIE  SFEEL URERNE
http://www.chant.org.ezproxy.eduhk.hk/Lexicon/SpSearch.aspx * % HH#f : 2020 £ 8 H 19 H -

© SEEE =0 ER (PSRBT B AR E L) - CBIR T BT T )
2017 FEEE 3 H (2017 3 H) » H 72-80 °

T SEALEE > (CRED) (EEBOACTHFE R —L = RE R ) (Rl SR
YL ASC) 552 B (2018 42 10 ) » H 49-69 -

7' 4 Sergey Zinin — IRV EEEERIEEERE T TAE TR TE L F BREER
ELEERE - BEEH (B REK) (VEE TESTES AR /DFEE - Sergey Zinin, “Analysis of
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T F— B s TF-IDF BUAR(RE FEEAIREE (weighting) > FE4R
B E — s 8 0 RS TE -

SERCATRIE » # P ARERIEEARES " & L) (vectorize) >
A Py ER R RSB LAY SR GRlREAERE (document-term matrix ) o 5174
SRR B B IREIE  MRR R » A SEEEL LS (bag of words )
Eﬁi&’ﬁﬁl%f B 7 (240 ) IR AT Tk — (LS

—HEY (SRR HIRAEE - ° B R BT
—m%ﬁhﬁ&)ﬁ%ﬁ%}ﬁ@ EbEE @*M\ﬁ%ﬁﬁ@ﬁ&%ﬁiﬁé@ﬁ%ﬁw
B (B0 B TIRE AR > B2AE S O —5E T
SHENE EREENERFEE TH BT E TH BT RO
BTk o {HE SRR & RHEL—2 0 & Tz A TR Rl R T
=R % o BfRFUEEME - & E R REIEUE R SOR A (0
5| A TE-IDF %% < 7 TF (term frequency ) H53a/sEAE XA L B AIAH

Character-frequency Lists of Chinese Classics and its Application to Content Analysis and Genre
Attribution,” in Kobzev A, ed., Scholarly Reports of the Department of China of the Institute of
Oriental Studies, vol. XLVII (Moscow: Russian Academy of Sciences, 2017), p. 291.

7 gk A (word embedding ) /2 R, B AXAYEE M & I7E - R T A (4 word2vee ) ZH
CERERANEIGEER (training data) JGREEHI AT SERYAESR » IO EERIGI SR P SCHIRETR
FEIR LI ACERE B £ - USRI ZBEMFERZE - 275 Tomas Mikolov, Kai Chen,
Gregory S. Corrado and Jeffrey Dean, “Efficient Estimation of Word Representations in Vector
Space,” paper presented to International Conference on Learning Representations, Scottsdale,
2013.

3 Nitin Hardeniya, NLTK Essentials: Build Cool NLP and Machine Learning Applications Using
NLTK and Other Python Libraries, 1* ed. (Birmingham: Packt Publishing, 2015), pp. 73-92.

IR BREE  WRERERE - (B0 (BIREDHERE) - B H 86 -

7 THIT IDF B Ry SR - IR TEREE SRR E RS > (EF] IDF AR
HIME=E L ﬁlﬁx&;&%?%ﬂ:bxﬁﬁ%ﬂfjﬂ i WECEBEIEIH (term frequency - fETH
TF) fERfEEZRGE T/FEE’J*EEL,\ VAT AR L TF*IDF AYRFE AT
SR > HEOERE - | 2B - BiiiaEEerE &4 » http:/terms.naer.edu.tw/
detail/1679000 - JZEF HHH : 2020 8 H 20 H -
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7t » IDF (inverse document frequency ) $53 [a] AN SCASER » TS {44
BRI B a2 S EE - 7 ZEEREBETRE T2,
"KL HUREEE - SR HAMEERERVEUE T -
AT 3 EERERE R - (EaTA AR A G B S 2 REAE (U
(similarity ) SGFEHE (distance ) - ZR{&3% BRHATAZ 2 — M E4R
REA o FESTRR M PE R BUE—RR I S HE K means BUETE
Bl > 7 BHREIPEF IR FIRAE RS 2 B S 2 A R
{4 o HEAMEL cosine BB EFEMNAREIVEREL - ™ MY mesx
(Ward linkage ) HIZH RIAVEG7E o 7 EEE OB F &
BARAR AR AR G S AT E B5 /2B
FHRA R A E R EUEET -

DIRIA /DRE=EE S AR R e Se Bl S i &AL - AU TR
EfghiRE 4 B TAF - &R Python M1 R FESE AT - FEHE
MR EWESE S FHEER - SREREAR E—20 > K Python 7
BINEMFEZ > ISR - i B S a IR & R 58

V]

* IDF —fRHIEL 10 R JERHVEIRL - BERY TF-IDF ERRATIR(E R (FH » W25 Shahzad Qaiser,
Ramsha Ali, “Text Mining: Use of TF-IDF to Examine the Relevance of Words to Documents,”
International Journal of Computer Applications 181/1 (2018): 25-29.

7 Michael Steinbach, George Karypis and Vipin Kumar, “A Comparison of Document Clustering

Techniques,” paper presented to KDD Workshop on Text Mining, Minneapolis, 2000.

8 Anna Huang, “Similarity Measures for Text Document Clustering,” paper presented to Conference

Department of Computer Science, Hamilton, 2008; Pranjal Singh and Mohit Sharma, “Text

Document Clustering and Similarity Measures,” paper presented to Indian Institute of Technology,

Kanpur, 2013; Shouvik Sachdeva and Bhupendra Kastore, “Document Clustering: Similarity

Measures,” paper presented to Indian Institute of Technology, Kanpur, 2014.

AR EER AR A 43 B 5] 2% Fionn Murtagh and Pierre Legendre, “Ward’s Hierarchical
Agglomerative Clustering Method: Which Algorithms Implement Ward’s Criterion?,” Journal of
Classification 31 (2014): 274-295.

0 FIHANSHEIE (4 40 ) TS ATISHAE - Python ZH%E Numpy - Pandas ~ NLTK - Scipy ~ Scikit-
learning ~ Matplotlib ZE4- » {H R gE= H /B dist ~ helust 1 plot 2448 (function ) {EHEE
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= ¢ RIS ARSI EERMT R > R SESABRANVES, - HEE
AR E AR - IR B — e R AR > QA SEFHE RS Michael
Eisen 4RE3AY Java Cluster 3.0 SFE4E[EFERE > B Alok Saldanha Ay
Java TreeView 4:pfSiikIE - i) A RGN Al TR E
HEHENAESA —EXH  WHAGSHEAANERES - HEBEEMEK
e e EEA LR SR REEN S - BEAEERTE
(user-friendly ) - {68 F IR K =S » B2 EEEDLEE RS (re-search ) fH [
IR SEEIE - ARG U= 2 IS E R HI&E R
DR TR —50 > AR e33R TR AR E A T ARV A E
EERILFRTNE T ARE TR B SOR R SRR v R
Ay —ELEE A B A M Bkl o A Be( Computer-assisted Qualitative Data
Analysis Software ) » #I{F =T FE(E T4 —14-HY NVivo - ¥ w25
SHER B AR B R B MRV DRE TR R S (EfES 3G E b
AIRKRS - W HFEEEEE - RENRET A %R S5

SeEkTE LI - 2% Dipanjan Sarkar, Text Analytics with Python: A Practitioner's Guide to
Natural Language Processing, 2™ ed. (New York: Apress, 2019), pp. 453-517; Bradford Tuckfield
and Alok Malik, Applied Unsupervised Learning with R: Uncover Hidden Relationships and
Patterns with K-means Clustering, Hierarchical Clustering, and PCA (Birmingham: Packt
Publishing, 2019), pp. 65-80.

*'" Python HV4&[E &} Matplotlib FREHUR SIS (label) » ZHEEF HA 7 /AERT (A0S
S E] Matplotlib (Y FHEEIHE) » R 35F 1 plot lREIRE ERHEHUR L -

8 Michael Eisen and Michiel de Hoon, Cluster 3.0 Manual - http://bonsai.hgc.jp/~mdehoon/
software/cluster/cluster3.pdf » 3% HHH : 202048 H 20 H -

¥ BIHEHRFE O EEERG - WREPUILETRE - BHEET - 53R (NVivo : Hiitag
HYEMEAE RSB ) (B ARSI G RIEET) 55 1 ] (2002 426 H ) - H 135-
152 5 SRS > (NVivo 11 Plus VSRS AT AEMEZERIFEZ A © DA KB 4Rk BlRE 2R
TEE ARG  (ZEBEENRAT) £7E6% 11 (201851 H)» H317-335-

8 SEEFT IR 58 NVivo 12 pro JEARIHSIT (clustering analysis ) TAE » #E(FAHE L -
Bt e BB AR S BERE A TF » “FAREHEEHE TF-IDF 5 smooth TF-IDF » 8574
A =TEAHRH £ (correlation coefficient ) iz - Al)ZH Cosine FEHEEIH - H{KMEIN HAEH
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15 Orange fx A BIERIE > MEBE SRR EHIRE - EREEET
[EAEER G STEARNSE > EEAFE Python RS FHEME
HRAF > IR DAL R R A 3 Af T B, - RAAICHIRL 2 6 - TRA S
TEHERS - 5 ML ASCHIIER] -

VY ~ FH B RPN SRR A

Orange &= HEMR4EConEELZE40 AE (University of Ljubljana )
45 EE2E = (Bioinformatics Laboratory ) BHEFHYBHIREL: » A
PIAE Windows » macOS J Linux/Source AR [EEE& FiEME - A CFTH
(BN £ 45 Orange 3.26.0 hiAS > * 5% L 324 5 T 242 (widget)
{SEFH AT PO S 4 - (8 o DRt SE SR B TR TAE % %A
SRR SE AT BRI SR A [F]— A& 2258 A > gy AL 22 Import Documents »
#A1% 1T Bag of Words 3% & TF A1 IDF 5157774 » B o] 4 pletE R
&R o RS S Distances » 5% € B AEFEEEAVEL - FrEH 2
Hierarchical Clustering g5 » ¢ HRZEEBHREEHAE JTA1% - BIAT 4R
B - B A E AR s A E] (242 ) BYrHT - 7D

(R4 st UE— B EAE (pilottest) o By T {EHRBIEE - NS
ARSI N A S EEE -

complete linkage J7F0AI4S - REENE) © NVivo 12 pro SR RAVE A FARRBI A 712
il Nvivo - https://help-nv.gsrinternational.com/12/win/v12.1.90-d3ea61/Content/vizualizations/
how-cluster-analysis-generated.htm - 2% HHH : 2020 4£ 8 H 20 H -

8 FEREERE R B 4k a2 T & - £5% Orange - https://orange.biolab.si/download/#windows
BT 0 2020 £ 8 H 20 H -

%6 2T Orange [E@B IR - R OFEEFCEHR) ETHITISH - https:/clsite.nthu.
edu.tw/var/file/401/1401/img/246322530.png °
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®/=: (FfC) 15 REEREADITRIE
Corpus é Corpus — Data A Distances E

HLL15% Smooth IDF Cosine metric Ward linkage

(CR&D) HA 1S BE > LRGILRIFEM T smooth IDF 5% » 1A
APEEM L 1 BEE 0 Eif SRR Y B EH L=
Tl Cosine STREFHUE » FFLAFERUAR G - @RH DU M EHR
:

=M : (Ff) EHRE

RIUPRAFIEAIARE A TR CRC ) /NEHY abe 77 AlfE ~ i
> BF RO T AR ENT IRy - shscC BRI RS > 0
Abl FoR (B4 B (FRC) BI5E 1R - BHRERIRRTZEM DU
A e HI R ECC PR BSR GHEA  MRIZIGIEIMEff > RVURImHY (H

87 Orange Fif smooth IDF AY/AF B sklearn —f5 @ idf (t) =log[ (1+n) / (1+df (t)) ]+1 >
%% Orange3 Text Mining - https://orange3-text.readthedocs.io/en/latest/widgets/bagofwords-
widget.html - JZ[EF HHA : 2020 458 H 20 H -
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4 B (AL ) i FOREMMENE LR R =R (&
) PENT > IILAHE -

FIPER > BIF O ITHERETEA DU S H S RS - L=
LE M RIVEREUR (FFL) B8 (fPRC) BUREL > &
PR (R HE R FEEAE > CH -
Hep+ 2R CEERIFIK /A IER G - EEE BT Sl ERE
MHEIREIFHIENS > AU EAVIREE - 40 (F85C - A<) —RER
T CENATA XY IREMEF—(#EE - SR ui

(fGaC « H%) HIBAARAAMEMNETEL U (HS)
TyEat I ETR . WEZEE (A9 TR (BREK - +2AL) Z
EED  DERFEDar ¥ REBTMERIS ¥ SRR
AL R+ &0 E 98I (A% ) A > 4085 (1914-2005) 38 "(H
L) —R o BERARER  aAREEERT AL (2 Z
EEH- " EEEEIT RS IERE . AR T MR A
EUMEK - AIEE T+ REENNENEEToHEE > Bl—
& - Hitsi -+ R R —RCE  SETTRER KA Wt a Ry

(H%) iy HEUR T+ ENINE R RN ERRRE - B0
ITRES MR SR AR I BIBIE SR E R — 8 L] ElIEEH
e EENA R -

PENARER SRR (BB A EEER - i RERE
Prie Ry =BG E ZRRE—RSCE (KAL)~ (B4 f (F#H) 22
e e 2 ~ SRR SCE - A (1891-1962) [FIEERTE M4
WEE > Eftefhed "B, BRI RERMECE
BLREHA A

SO0 Bz () FLBER - (AS%R)  (WEESR) M2 514> HS512-
¥ ORIEE > (RERES) &2 H 59-60
PR (ASE)  CBFEEH) 1941 FHE 2 (19414E7 H) > H27 -
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(ESgat)emsi- kemdio FTA(R2) ¥2RTL(E
DEEEFEEES T EXC EOREES 3 ERE SO
AR EP Ay G REPE- BAERNE A LA

PR TE A A& AP TERRn T Ak

RIS (B4 ) SERAVEEEA LRGH - SHRVEE: > T (B4 )
(AR~ (EO) ~ (B BgEsSieR > BEfEn EREEEE—
2o LA BN At BRI es S B SO R B RE SRR A A T
(SRS &N (S E XN
bR T B A NN SORSRENRUARE LA AIHY AR5 2G5
FRGETE RS (hidden pattern ) » A FERES I AJAFT
RHSHIAHET - 7 4EBRIU - REERTE RN T — L R RlHIE
Zo40 CEH) BHEAN 1 RABRE > (F%0 @ (FE) (K4E)
AR (A B S A RETEE - RS ENEEESRAE
I o PR DMEIE S R By s » AR R RIA R 2B e &
AR AMMEIEE - 28> WP E S 2EGEEE - R
RIS IR —RACE & (B4 sERAVEG - CEHHERE
BT B ER — SRS E(E - NI AE VR i iRk
BT RHERE > iR RIS > B RE TR R TR <
FEBRHASEGLURGEEARESGE TR X - fEEfEE R > ATH
REMR— (BT R B - 2L T REACHRE (R4 ) ZRENRES
TEAVERITSEEE > E T A R ME LS LU BB > 1SR
BT ESRREY T IIER ) (interplay ) HYREE -

o R GEEBREN)  (BHEE=8)  ASHEE » ML - (HERE) (B %
BeE At 0 2003) > %53 0 H 249 -

7 ERRITCIERTE TS - A - RGO TSR IEIHEL - 158 BZ A58/ - 25 Robert
Nisbet, John Elder and Gary Miner, Handbook of Statistical Analysis and Data Mining Applications
(London: Academic Press, 2009), pp. 173-195.
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(B4 WY BN 0 R T BB THIRUE (validity ) » B
FAERE T A A B Rt s E RS - 8 N 2wl R AR Y 5
0 ERDIE B~ B ZLBLHER- - B TR - DU
RS R BT

T : (Fic) BIEiNE =7\ (B> #iEiNE

4’5 ACEHL Boff 24
AbfhHL

BeFEL
Bad 40
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R BblAHE
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AcAEE Bad

& Be4fHEE

AbdzE Cg BolEE
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ARELD os Bbd &l;;
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The Interplay of Digital Humanities and
Traditional Documentology:
A Clustering Analysis and Structural
Exploration of the Twelve Chronicles in
the Liishi Chungqiu

Kwai-Sang Lee*

Abstract

Clustering analysis, a method of revealing the hidden structure of
texts through unsupervised machine learning algorithms, has been widely
used in different types of data mining. In view of the fact that the study of
pre-Qin and Han texts has largely remained at the level of one-way
searches of databases and paid little attention to the various tools of
artificial intelligence, this article attempts to use clustering analysis to re-
examine the themes and structure of the “Twelve Chronicles” in the Liishi
Chungiu, which are long-standing and controversial issues; it further seeks
to demonstrate the possibility of interplay and dialogue between the digital
humanities and ancient texts. We first revisit different views concerning
the main themes and structural organizations of the “Twelve Chronicles”
over the past few hundred years, and then introduce the concept of cluster
analysis as well as the digital tools and parameters used in this article. To
illustrate the validity of this approach, a comparison between the clustering

results of four of the “Chronicles” and past studies is carried out. We next

*  Associate Dean, Graduate School and Associate Professor, Department of Literature and Cultural

Studies, The Education University of Hong Kong.
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focus on the heterogeneous elements of the texts and analyze their unique
connecting functions so as to demonstrate the structural patterns of the
“Twelve Chronicles.” The results of this study show that text mining can
indeed open up new horizons for the study of ancient Chinese texts. Text
mining not only helps to identify new problems, but also makes it possible
to solve old ones. Given this, we conclude that there is still much room for

further development.

Key words: Liishi Chungiu, Twelve Chronicles, similarity, clustering

analysis, digital humanities
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