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BEe#mxgs % 114% 2% (2019 & 12" )

£ i

oS (SRR BT CER AL T EC MRS > FEPET 1919 £ HNE
B IR RN  REBOCORTIR A - BB R SCE ~ &5 DU R R 2 V)
Fp A1~ (sentence) LUK -4 (clause) ZCEE i SCARYE S - AR SO PRV E 8 K En
RERE R BN > DRI B A B R A SR I A B AT i o R B B S g DL s A
st AR KB SOR R B) > PRGSO 48 T S AV R T 9% -

TE IR Bl B I (e Bl 3 Y A B AR RS, - sid iR e B HEME T
TR AR DURE s gl S8R « v R SO B B Ll ) 5 A £ Sy BRI A 228
Ji=(RitE (Huang, 2017) » H R A7 202 DU TR 58 ORI AARL A - F A RS
HIFENERIET A LE - Huang  (2008) AYBFFEH] A A1ERIAERE T 5 $i{LE o Z45 - AR
FLIE FAE R S0 T R ol DUBE TR R RS FIET > ERT A Z BRSO AN A AR A - (T2 H
PR o (A% S 52 J7 A RIGRI R B 4at s BUER A LRSS EAVEI SREErh i L 2 A
{EEE M 15 DA GE ATalll o 2 AR A e 1T T B SRR B Bl &) > I — 7 AR eSO BA TR
AT - BT DUE AU 25 5238 U A Ryt ERE B BB AR £ 5% -

HEEER AN EIS LB EE S LERALRG EEGR BT XERLAGCHEE
THZA » Ak B EEAMERN - EEER RS0 - FrR A AR ER  EREHE
HY B EhiE &) AR AR - 1 H S8 e e R SR SR R SRR AR RE - B 5 2 SR/ SREE
HSCF &~ R E 2% (Huang, 2010) © BN - NI e Rras it - SR~ g i EL
HTEISOA > [EAF AR A SR i fe 7 AR AR e (sl oo S R AV B STai i - £ B8R
H(activelearning )E i as 51 b — il FH N RO ER E IR P IR A B A TSR 7%
HBERAER B A THE 5 2 & I SRRy an '8 - 21 2 2 H FR i Rall SREE B wiat
ARV IEMER H AR - Settles (2012) HYBTFEPIEE]GUERE Z ek (speechrecognition) ~ &
BEEREOE— oy BFURIE A R T - o] LUE 8 88 AUS A/ D EAVE an B AR B R K
FHEEEENELY - RSB EEE B S RHE T EEFHERZAEM (Olsson,
2009) - ffifEH 355 (Liang » 2015) ~ &Ry an B A ( Yeh, Wang, & Tsai, 2011) -
B AR R - BE R IEREE A LA AT -

Gre bl AR A SR RS & B DR BT ALy A E S E Ry %R
NARE R 0 LR A & (RIS T SR e R A BRI SR -
e DR S e R H B BB Ay R - 0 BB BRaa T et am AT ST &S &Ry
BB T EEEOAN T 2EBR e AE ) EAE T ER SRS B S IER R
BRI 24 T M EE A SIS S T B DL B E A BB Y o R SR B
SEREERE BT R > I H o T HTHMEE IR BT T - SIS et i 38 A SIS
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AWAFNEY 2 v EFo SRFREEY P

B 2 &8 RS A7 EB=C8 8 0 R SORER ) 408 L TR R 2 o -
1 Fodor 48 5 Feg B B A et T B BRI A SIS Z T -

R~ XAAR 3
—  BEBNANSBILED

HEE SR H B LB v B AR TR T ) VA SRR R E Bk A ARG R
HEF B8 ESE SR BT REERYDIRE - B Al 2 & oy R AT A SR 2 E A
WifE (Huang, 2017) » #5 Rl 5 =0 2458 A TERan Ak « FER I DR B A=t - dsefeiéy
B 7 &5 SR 48 P A ELAth SFUs Y T R SO B BE I AE RRRE SOR Y BB B i H AT R R
FB T A B IRV SREE R4S SR BRUA I I B I ER B U7 0% - B AR RAR
Hai B 8es (Naive Bayesclassifier) ~ 4 &5 #riafs (Logistic regression) ~ 5 A Mg 5 AU

( Maximum Entropy model ) B & A (Liu, 2017) -

Huang (2010) ##FH oI EEEEESRs d i sE SO B BT H 6 fs B ZAsE S R B (natural

language processing ) Yt 35 g fE fifi > &5 & il HUSCAS o B e 200l 45 FiC R M 6 ) SR A

(hidden Markov models, HMM ) DL & fi 4% ( conditional random fields, CRF) 77T
AR - R HUE AR ERE SO ) | A AR E R SERY RS o AR TE SRR R
TR FE RS RIS (B R M G A AL © Zhang (2009) B8 7 —E RN R IFFEISHY
TERESCRE BB J7A o 18 CGGRsg) A1 (REC) MIESCAFSFIAT 8 pAy PN RS -

M NAEERET 6 RS B2 Ry e 4 A P& e 1T T BB SCORY B B 4] - fila Wang
(2016) S5t 7 sk A sE = 1528 (neural network language model ) » 45 SREEURAE th /3 5H L
7R B Bl A [ R ] 2 ] B GR( BE ARG AH E Y AR - T Waing (2017 A1 Hu (2016) HYB5%
s T e EER A 49 ES (bidirectional recurrent neural network ) fREIAE T IEEE SUA )
L EEBGER DB ERE A ik ERS o i B LR HEEAEE (neural network) #Y
B a AR AR S T R T ERE B b s R EAY AT REM: -

OERESCR BB A AN 2 E A B E R AR E R BEREHARENE
SRR IS AR GV HET ey A ST S B - ZEAUR OB SR L B )
PR > 7 1% PR A AR 25 HI B SOR VBT AR AL B - LT E S ISR E R B A % B0
REMHE T ER > S EBFI R E R E N E - M 8RB B R FRHI &
RIS (LS AL AR A AU FEHIS08E T (Huang, 2010) » (B BLER ACHY H 5550 [FIRY 2
FENVEE AN G EEIN - B ESR N TEr s AR S - S EA R BRI E R - 55
b PRBREABTEZA » EE5 BREEEAKIRIE - BEERARISCE - FrisE s
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BFEeREs % 11%5% 2% (20192 127 )

AR [ERmAA BB LB AR IE T - GIFAEE AR A2 LB HE
A S —BEE MG SORSGRE R E RS > EEEE e NS E2ARG2ER
HEE gt A B > B AR R B E T AR I AR - (Hu, 2016) [Nftie o REE
e\ ARG - A N TR e i EavE B RS E R E o] R FUH AR
thEE A sEEARIER - IEE BUNIGE SRAVIEENE - e B aIfTAV IO, -

= xanes

FHEEEIE AR D B BRI S A AERE (Settles, 2012) - FHED{H
SnEEHEE A - FEAEE B AW IR EN R RIS - (EhEE
B EAVERA - Sl B D3I SR R B E AR D N TR A S (B RE (Liu, 2012) < f£F
FERE AL (learner) & EBFEH LM (request) » DUUS#E (oracle) AKiEEE
SR EORHAYREAEE R DRI S SR AR T BRI SRR AR 0K - EEJTE (scenarios) HLL
& 47 £ membership query synthesis + stream-based sel ective sampling ~ pool-based sampling =
fEfEA (Settles, 2009) - f+ membership query synthesis 5Z£ » 5% (learner) & FFTA
i AZE[E] (input space) =R EE % (oracle) HYBEA - AL EHT4H4K HAZHIR - iE51E
UL EFEM - BEEGHIGIHNANEREFEATER - (E5 DR - S5O MHETT
M8 & T AR TR 2 B R > Horp stream-based selective sampling /21581 {(X
FeA g g — R AR IR R D SR M - HETTEEIUA R SRR (query
strategy ) - 7218 J7 A ¥ G Y AJRAS TE FAGIRD o E K BUH B AR AT AT
s > AllfE Fy pool-based sampling » [EfdE 57 2 H B Al #H VR EZ I ER - & EBEE
oz AN —E P -

Settles (2009 )i BHFTHE HiHEH 5 FH Ay 2258 SRS K - W XE 1 Fli B uncertainty sampling )
MZ B & & (query-by-committee) - {E-RNHEE G I A - CERE B 73 SR A & 11 #)
e AR ERHE - IR A A (themostinformative) BUE B A fifEE (uncertainty ) HYE
il Cinstances) i » i A THESE (Olsson, 2009) - & B G &H J77A » BIEBERIEHY
St EEARER e ERIIS T —H B E S WHZESE R &R E
TTHIRE > WAE PR A — BV ERME Ry B B RT - Sassano (2002) 1+ H SCHIFFHIY
FIME B A T EEUEE 0 HAFEER A 1 pool-based sampling 4 e A e i M il 5
% AR RV E e H ARV RER AT FR AVEII SREEARL - Li (2012) RYBHZEH CUE T4
T PEPRIIEE 75 A AR MR (diversity measurement ) » #5385 18 SR 5t FE (Word
Boundary Annotation ) f5AY % fe | —fd F S0 SR - RT3 g FIAE $ 3oy sl L
RgR/ D EAREER A - 35 A gt BE — RET BB TR R &R % & 55
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AVABNEY 2L T FFWS AT EL R Y

(word) HYAHEEME - WARIEA/NEFTHEFEE AT 200 75 BEEE > 58 &R ARat Ay 753
BREEEEES » BE EAURE N A R S A -

B EAAENRRANTEEZIARGE G 44

AR E AR E AR T AR ESEREN T IEE AT R4 BB ERE
Bl R ~ Breg i AR T B > DU EEERE B MR B = (EER 5y - AE 1 AR o He
B T P B £ H B o RS SO RS - A H R Bl T DU T AR AU AT AR S
& 73 R BRI 0 DA IR AR R (8 5 7y - ARfgeie 2 " E B e A= e
VB AIR T I o B RUA R I AL S g DU AT S TR e A Y T
RTINS B - P DAB A R Y ) 3 2 A e R T e R - NI L AT RSO T Y B S R
HEEFEIE - R @A MEER - &% - EERE BRI L85 B R TRERE
AN - HEEA RV E R R G TR R - SRR @SR IIAZ ~—E&
HEllRE R T - BEEIFTA R B R s e # R ik -

—  BERRIEER

TEE R PR B & S (R SR R MR T BB R Y 0 B RSO BRI B s B
TP HIREECER - — B JEARHY dr Bl SRR 20 A R SRR &) 1 - (BT RE B ETR
FYZERE » B R HBUG BCBUR R4S T R TEAPE B IR IR MR R KR By F [E &
B SEERE I AR BES TR -

AWFFEER A Hu(2016) FFZE R FIHY N F1 S WA R RER &) » N R R BTy »
SERFEE TNT - DinsBRMRHE " 2migEZ ) BT g EaTaiRIL
START #1 END BEECAE V) 3747 » 7 T EEmGEE 2 oy T8~ Tifn o~ Tl o~ T8 ) R REn
AT R R NG TEMRE Y, 19 "2 ) FREEGNT - AR Se SRH
g

)

Bapiz 27 7R S 23 PRk 2B I 24 2 5ea Afp 0 F BT 9
o5 AR AS RAVIERC D) -
START/E @ &Y 2. [3 72T [F pP s> K[F A BT (A% Zem 2 g/3 732 5T
/END
Bt )7 7ARERD - N oA fREn ) » SRR EE )
STARTW/S 5 /N @ o/N FF3/N % 4/N 2. 5/S 7 ¢/N 7= 7/N /N T o/S----- # 26/N
7 27IN % 28/N F+ 2/N I 30/S
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T Sewr ||| FHAEEE

LE# s

5.3t LB &) RE
oG AR

X
6.3+ B A A5k

Xiktk M 4 4 A 3k PR B

TEBHEHEEER
¥

SR ELTHOME

Bl AWAHFYheidFe 280 § iR

TRFEHE 7 0 _E B A R R A R TR S I A R B > A58 25 Hu (2016) AYBFZEH
FiT F 9 gl R A D e e e B 2 iy = - Bl (U ABEARL

RHEIEAR AR 1~ 2 o - Bt G R SCAS S i 85 > HUATi k (Bl BERVFRRE G
k=Civc > WEAFRER n /Y n-gram BEHFRVEE - DL T2 E 2 A R8EF /1y TE
TEG > =T R RS n-gram BEF B 5 (unigram) ~ A (bigram) ~ =5
(trigram) - 7 k=3 - FEA "2 Ui, THE T FH T2 TR TR T ER S T
B T TEZ T 2R~ TARTR TR Ty TR T HZR -
FZATR ) 18 (B s R BT n-gram BEF R - a0 o k=2 BA

r%J‘rﬁj‘rﬁj‘rﬂa}jj‘r%ﬁj‘rﬁﬂ\}‘rj‘ FH\j“IﬂE}jJ 7T¢3ﬁ%{§ﬁ °

122



E3ra gy 2 /i?%ﬁ?ﬂ,k‘i‘u%}g@lfﬁ/@;?lgz
%1
= PRBK
XEFREE R 2 R IR
s = ifi i H Z + IR
e Cx-3 Cx-2 Cia Ci Ci+1 Ci+2 Ci+3
Unigram N - A N
Bigram B2~ il B - B 28~ AR
Trigram R ~ i BEE 2 R ~ 2RI
% 2
R i
R EE MG Z IR
SF = ifi B H
4w Cia Ci Cis1 Cis2
Unigram B m-iF-E
Bigram 2~ i -
- BYEOREIRSE
FE R TT B A RIS B R & (o A AR SRR Y T B ER A ) $F SO E R
TRHEEERD RSB SR BT i 8 A8 A B ZAGE S R EHEDL  REREE -

o 1) R R ST TR A A

I

BRA K

SRS TR ORI R AL AR AT e AR A - FERER R
Brp o 5 OB UREENY T ERE SCRE Bl S &k (training data) ’

I HAETRE SR UG R - B EEAH BN EEVEE > IS S 8o e s -
RAE PR RSB SORE B EE R (esting data) - 27 4818 Ry 15 7 Ay e o S B %H

AR R B A AR

fafe -

YR P B B R o s
&Mwmmmm%>%@ﬂﬁM%ﬁmxﬁﬁ@mﬁﬁﬁ’%%%m%@ﬁ%%Uwa
confidence) s BT &) e fi

EaE YRR SOR - FEE B TR

CASEIEA=0] IR Ry i=)

g1

f&0=;$%1—P@M)
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MFesgs $11%% 29 (2019 127 )

Hepx B RHES S | EENT pOIDFRRT X BT R y (VRIFRR:
y=0 IR xi (&I AE AR - K2 y=1 TR xi RAB AT - AW s h B It
SEEE o ANHEIE MEREE E U f(x)BUBEAT 0.5 HYBIT - FOREELHCR B0 - A A REEE
(BB EE R - Rl A EH E G N S A B 1R -

PGS 5 S Y BT 5 A i E 15 AT b 2% L B PN B9 BT I8 6 R Y A B E 4B AP 1S
B BRI REIEE BT 0.5 FoRBEAENZ ERMA BE O HBTH AN E -
ACEF RS T —[E & AT AR A E R B BRI SRS -

= ETHBBEMER

R M L T 15— (51 B ) B R A B 1 5 R BB R
R £ AL M THER » TR D46 B S SO A B B 5 T A B PR AE
BT e T AR R I o o

RGN EERLIEES TS

AWTFERTEfE T AR EENER B YT ERE ORI A4 HYEEF F BT RE - RERR
EUERESORRET AR - RIS A AE 2 FR 0 R ThEE ST E AT

FHPRNCOMERR EORENE

1
I
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A I o
= ¥ D @
: % ; 5

i T L WO T W R R ¥ W g
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2 %X B A B Z ¢+ ¥ % A B — &
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(—) XA=RER

56 FH & AR L& SRS H AT IEE T A AR Y B & 3 SORE RN BRI 78 PUR
W R A T il o B R

(Z) XAXBHRIIZER

BUR HAn[E & TP A ORI B > AR M SO SR EL -

(=) ERBEA

AR BE R B A E AT TRE Y (E AR - peAURR R e sk it &l -
(0§) XAEm&

(56 FH 2 AT MESCARREUR & /1 T P BlRE % aE SO USRI T T AT - A8l 3 Fmify
HEIFEREEIRE S Bl RAIG HIRALEE GHER R AT R I A BT 2L - (&
A DURSEE IR B T > TR E R - ARG GRERRE ST - 5351 TEIRIK
BT R G BRSPS E S PRI E

NEETE

£ 4L & A Ok OF M %, OB OF W
# £ E X ¥ % UL £ R, @ ¥ A K
zZ K B A E X ¥, X B £ B - &
E X 3 K, A B fE # 1, A n #F
£ & % #F X B A K F A W 4
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(F1) XCRHRIDEE

B2 L o T & (R IR H AR R TN SR - DU E R RIS AY - 0 8 AR AL fE
W ARHEFTET AU AR A SO @ B T - 238 R A A T E M e i Y R R - 0 LR AT (A

EF=
(7%) FERISCARIDEE

FRHISCA T AE BT LA 8 i [B] 5 Ay B A AR A 1T B AU AR AV RN - 3 B BURAE SORBUR
> J0iE 4 Fos > B R TR A B A DAk (i SRAE B R Y ST 1R M -

XAME
wokR £ X 2 & F 4 & A X W Ok
F oM K % KA ¥ ¥ E & A A £ %
X B & 5 % A & @B x A T X F
L # ¥ ~ # 2 X & % = # X #H
£ 8B # #» X ¥ X X 2 & £ AL @
A X & %X 2 £ F A BH A X & &£
& X # 2 # # 2 £ £ F K Z
+ E B ® > & & B - W M & A

(L) BBERaEIGRIDEE
K HAIATA GRS R - DI RAEERRDEE -
(N) RN EES

PR BB PASCA R & TP SE Y SCE R H > A8l 5 B & DUREE e RRURE ST
& -
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SABRE
W OR K £ X 2 F 4 & A X B %
T W R # AR % & E £ A F & %
x & % * 2 A & # x #E é&az. k3
L % & = # 2 x & % =& # 2 #
& B8 # A X ¥ £ X 2 & £ A B
A K & R % ff F A BH K X £ 4
E # X # z # A 2 £ £ F K Z
& % » & > ¥ & W B o ® oM

W5 KT R

(71) DB FERIAREE
[ BRSO U FUAIBE S E Dh AE

5 R At
—  HEERREDRE A FMOERER ST

DU SR BIA R FE Ao 88 Ll s T R 8hER

axml| °

B st ) AR E BUOR 2 S E 5

(—) BEERE

AU FEEBRIR 2 SO R e B SRR AR (IR SE) 35 11 % > &9 8 ET > BT
fUESE (Proto-Mandarin) BYSCA > B ERA FEEADCERIESS - fIadEEe - i S8
]~ EERAEAENE  E-ERHEEBHEIEESRE RN EEREG T AR
BT I EERRE R A - BAEA TR SR - RELATER (RS ) SEEHRm
BRASREE 1 BERT
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BEe#mxgs % 114% 2% (2019 & 12" )

(Z) B2

6 K BN BLE BUL 2 SEAE E BRI AR E - IRIBE 6 Fs - AFTRHR I ER =
s U DL R = F s R s R S & B4 H R JEs ~ R(FIEIE S - B R sC B -
AL ~ G5 BB A 0L DURIB FC IR Fr SO BRI SR s R e F B 22 B 455
A R R A T VA AR (5 P DR B T i ) TRORIRRE A - WO AR IS SO SR T 2% [l S AR
RN BLAIG, - S f% DIREHGER f)45 IR 2 7215 F-measure 1 F-measure S (bR} R ETLLE Y
M7 o A Ry s A B8 TR B RO G TE Y T LR B i - e TS
SRR SO o (BT ] EL B RE 0 R DU AT BEAYAE IR © HF5 M (truepositive, tp) ~ EF2 M (true
negative, tn )~ {55 M:(false positive, fp )~ & fe14: ( false negative, fn)» HfufE iR ( precision )
AR - AW IEREHET AT 8 (G SR P A s e S IR B - E R R
2 2 AEE (recal ) FICAT - Fr A i IEHEHI BT HH BB A 8 - Ak BT A TERZ A B HH B &)
BEytbpl - EE A 3 - iRE 4 F-measure 2 HfEHER (precision) Ml [E[F (recal)
W TR E 4R G e HEE » 70+ R & BIREUE TR ISR DA 20 73 B K & (Bl R EBLRE W AT fi -
W15 F-measure = YR » 8 (U3 recall F precision H#IEERY 73 ¥ -

¢ .
recall = p 2
tp+ fn
. tp = 3
precision =
tp + fp

2 X (recall + precision) =, 4
recall + precision

F — measure =

FE B B R Fr SO (R PAST B R 7 U T A AR Y - 0 SIS e M T Tl ) 5
HIFE R PR = T3 R ORI S R AR DR BRI IEISS - ARG EC IR
B BRAHK - ST - oMM S D EEEDERDE - &5t oA - AR
NATTEBECRER - W B4 T ERCSCA T FUE B AR B I e R T A AR
HEIFTA AR BE AR SE - BT AR B AR - I SR By 4 5 FT RE & A L
EE > BOREREENERS > SRSH GREMRETT 10 18 - FrASERRABRE ER
Z ¥4 F-measure 1 F-measure S (LRIARE BELEITIREE - 104D - EENEEHMERARE
FRAY T AU T B AR TSNS R T A AR I - (R PR = R R AR A —
FRATHRBN A R S - DU BRIFRERRY, - BAE IR ~ 5 TEE « SRR s
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AN ABNEY 2 S EEa A RERE R P

FEALE BRI A R SO R IR RS & B s R s > etk ol s - A X EEEE
TR ORI - W B4 T ERSCATT AR E R Bk - I8 i 1 i A R A E
FTH SO SR REEESE © BT A 45 S PR I B AG T A &5 3R 2 P+ F-measure A1 F-measure 4k
PEREUR Fr A GH AR &5 R EEHE BE U P25 F-measure il F-measure S {bRPREERVH G R
REHERTS T EEE BB - WiE AT —EiE R ZH -

1R A XA L EiB%Ea
R 4LA B AR
| i !
BR800
L4 : v
gamasy || 1 || daEose
W AR HE | EX L L
LABR : LABK
sremik || | |[#resih
oM g || || Aol
SR 6 4 R ERFR AL S Wik DK

Bl 6 HHaHFEEFEZ276F %2R

129



BEe#mxgs % 114% 2% (2019 & 12" )

= ERERRBNSEE AN IR G RRE

AR IR I T EHERE Ay R SO R £ 4 TR RE R A5 B BB sea T s AIER AN
—F °

(—) EZEERE

AT I8 AR AR o L O R AR R S A SR R A Y (IR SR &R ) - (E R AR B B
{E R EERE SO RSB RRARY (IRRSE) A 11 & - & 8 # > BEUGH AR
RISCASHERSS - BlANEED ~ I - AE @Y - EEREUEARENGR - 2—EAHE S50
dEREERREE B EE AR SR T AN 2B EEN HEE A R4, T2 d
ERESUR o N B R EG T A SR A TR AR R A - AR IRAVEF N 5ERL -
BEABTOR (RS ) FEEEMIRANSCREE 1 Biry -

(Z) X22BEHOEN

EEFAZEBE LS ZHEERT > EEETE R SR — S ERERTEN
SURE B Z B IR BUR RO - A HAFF B T AR B ESR BN E B SRR 1 24
TR A RIHY T -

(=) ERmiE

AIRFER T fea 7 N SCHIRE R A A0 E BB R SR T R A BT
EREHRIEEST SN AERTEILE S ER 2 EH2HHER T AR
EENER BT EE SORET R 2 ) AR RS SO T A HIE AV TEOIIRE D - I HLRE B st
RETLVE B SRAETIIRE > DR AL EET T AN X8R B0 IEE SR A 248
WA VR ELE L - EHH R AR ERRENE 7 AR -

RIE 7 Fs - AFUR L E BB R AT A EASCFIRE R " AN EEEEHRY
EUERESORE ) 2 ) R ORI S T A AR SEOAS SR R I HERER
B A\ SCFURE R B AR T 4530 5K - DUT MR AT BB A T AR £ B8R
B EE AR A 280 ) WL S SRR AR - AERRREREEE T U6
11 (AR > WA " EEEFEAHE - FRAEERIE AR IR -
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EX /R ¥ &1

R FHA R
!

3 i AR

EINFPRFIAER

RRE TRIMORE

+
IR AR R TR SE ) FoH

F M TH

B 7 AF] EYEo LRF Hinim

AWFFERBEE N B T EE R SR B R E R S WM T AN EEEER
EUERE SURBT ) 24 B (IR AR ) TR ORI A HEE - TR RENERRE
L& 8 Fror - A1E 8 Fos - FEEBRFHGIT G e Bt R AR R WHRH T &
R EEERBFA R SCORE A R4 B S BRI TR TS — RS @IS
I AR R T R SR SR BT R R R - PR B ERE U5 A I M T AR A S 1T BB SL
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Development and Application of an Ancient
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[ Abstract )

This study aims to develop a sentence segmentation system of ancient Chinese texts based on
active learning. It is expected that through the human-machine cooperation mode, the training corpus
needed to establish a model for automated ancient Chinese sentence segmentation could be reduced
and humanities researchers may work more efficiently on sentence identification of uninterpreted text.
Two experiments were conducted in this study for the system development and evaluation. In thefirst
experiment, the automati c sentence segmentation model s established by applying different algorithms
and feature templates to sequential text selection and active learning text selection were compared to
select the most suitable algorithm and feature template to employ in establishing this system. The
results show that conditional random fields combined with three-word feature template adopted in
active learning could perform effective learning outcomes that would be appropriate to apply to build
the active learning sentence segmentation model for ancient Chinese texts. In the second experiment,
six humanities researchers were invited to use the system to conduct sentence segmentation tasks of
the assigned ancient Chinese texts to evaluate the performance of the system. Sentence segmentation
results produced by individual humanistic researchers using the system were compared and analyzed.
Semi-structured interviews were also conducted to gather an in-depth understanding of their
experience and suggestions of using the system The experimental results show that the developed
ancient Chinese sentence segmentation system based on active learning could effectively learn
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humanities researchers sentence segmentation data and constantly improve the model prediction
through human-machine cooperation. Moreover, according to the interviews, most of the humanities
researchers participated in this study reported a positive experience of using the system and indicated
that the sentence segmentation prediction function provided in the system could effectively assist their
sentence segmentation work. The prediction of the active learning sentence segmentation model could
be further improved by embedding the name entity model or applying other phonological features or
POS tagging of ancient Chinese in the future study. It is aso expected to develop this system into a
digital humanities learning platform for ancient Chinese sentence segmentation training in the future.

Keywords

Digital humanities, Active learning, Machine learning, Automatic ancient Chinese sentence

segmentation, Human-computer interaction

[ Summary )

This study aimsto develop an “active learning based ancient Chinese text segmentation system”
for supporting research on digital humanities. With the combination of active learning and machine
learning algorithms, the man-machine cooperation model reduces training corpuses required for
establishing the automatic ancient Chinese segmentation model, assists humanists in the efficient
segmentation interpretation of literatures which have not been interpreted, and is used for the
continuous development of real-time segmentation annotation for supporting research on digital
humanities. The establishment of an “active learning based ancient Chinese text segmentation system”
contains three stages of data processing, segmentation model establishment, and active learning
practice. The data processing stage aims to organize and process ancient Chinese texts into the format
for establishing the segmentation model. It is further divided into data segmentation and feature
template establishment. The “active learning segmentation model” proposed in this study is practiced
in the segmentation model establishment stage. Using algorithms for establishing the segmentation
model, the system would precede several runs of segmentation model establishment stage with
iteration, read the output segmentation model with a segmentation model interpreter, and calculate
Chinese word segmentation uncertain indicators and block uncertain indicatorsin the text. The active
learning practice stage selects text blocks with active learning selection, and the data which is not
annotated in the block is preceded segmentation annotation by experts. The completed block is added
to the next training data till all data are annotated. In order to find out the most suitable algorithms
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and feature templates for the establishment of the “active learning based ancient Chinese text
segmentation system”, various algorithms and feature templates are applied to match the
segmentation models established with sequential texts and active learning. F-measure and F-measure
variable slope based on the segmentation prediction result are compared. It is discovered in the
experimental resultsthat conditional random fields and three-word feature templatesin active learning
could effectively precede learning and are suitable for developing the “active learning segmentation
model”. Scholars in humanities are invited to use the “active learning based ancient Chinese text
segmentation system” for the segmentation interpretation of ancient Chinese texts in the second
experiment. The segmentation models established by individual humanists annotation data are
preceded comparative analyses, and semi-structured interview is applied to deeply understand the
humanists' perception and suggestions about the segmentation assisted system developed in this study.
The experimental results show that the “active learning based ancient Chinese text segmentation
system” could effectively learn humanists' segmentation annotation data and the model predictive
power, based on man-machine cooperation, is constantly promoted. Finally, the interview results
reveal humanists' positive evaluation of the system operation process and interface; most interviewees
consider that the segmentation prediction of the system could effectively provide assistance for
ancient Chinese segmentation. Adding segmentation annotation, considering different ancient
Chinese characteristics and rules, would better conform to the requirement of experts in humanities.
In order to have the experiment objects complete the segmentation annotation within limited time, the
Chinese words in the dataset are restricted in 10 thousand words. In this case, the F-measure
performance of the segmentation model islow and the prediction of segmentation is not favorable. It
might have the algorithms not present the original advantages. These are the research restrictions in
this experiment. A larger test or other texts are expected to verify the effect. A naming model or
feature templates with other ancient Chinese rules could be designed in the future to further enhance
the segmentation predictive power, collect experts system operation behaviors during the ancient
Chinese segmentation for deeper analyses, and apply the developed system to education on humanities
to develop the digital humanities education platform for training ancient Chinese segmentation.
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