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Readability Diagnosis System: A Comparative Study

of Four Models on Elementary School Textbook

41 “‘"‘ ]

Yu-Hsiang Tseng

Abstract

Reading is an essential process through which people learn and communicate. In
order to predict how comprehensible texts were for readers, readability studies
identified text properties and build predicting models. Three genres of studies were
differentiated in literatures basing on their text properties considered and modeling
methods. In the genre of traditional methods, researchers used easily available text
properties (e.g. percentage of difficult words, sentence length, etc.), and used models
such as linear regression to predict readability. In the genre of cognitive science-
inspired methods, readability studies started to incorporate theories from cognitive
science and include more text properties relating to reading comprehension. Some of
these properties could be extracted by computerized automatic text analysis tools. As
models involved more and more properties, genre of statistical language modeling
methods emerged. Researchers employed more elaborate models to predict
readability. However, other researchers argued these elaborate models were not easily
understandable by average users, and therefore affected how users would adopt the
predictions.

Purposes of current study were as follows: (1) four modeling approaches were
differentiated by input transparency, which based on the relationship between model’s
input data and readability literatures, and parameter transparency. Among them, a new
modeling approach (i.e. the one with topic modeling) of low input and high parameter

transparency was attempted to predict readability of text. This study implemented four
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models and compared their performances on predicting readability. (2) Literatures

showed that text properties related to syntactic complexities affected reading .

—

==
comprehension, but these properties are not easily computable and thus'few| |

readability models directly incorporated them. This study built a frequencynorm.of
phrasal patterns, based on which text properties were extracted to reflect syntactic
complexities of phrases. These properties were then tested if they improved
readability models. (3) In a survey study, we interviewed teachers in elementary
schools, and collected their opinions on how willingly they were to adopt predicitons
made by different readability modeling approaches. (4) A readability diagnosis system
was developed. The system not only predicted readability but provided extra
information on the properties affecting readability. Survey studies on teachers showed

the diagnosis system could help them understand text properties and edit text.

Keywords: readability, text properties, input transparency,

parameter transparency, text analysis, diagnosis system
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fhfey Phehlic @V 5 TR T FDE RS % o ZE R R & 1980 £ R X
PI2Ed Rt (Klare, 1988) ) H xR el v o eng %4 259 4p i

(Klare, 1963 )

4
ey
{%\;
Py

W a? AP L FRBEPR  FEEBEIR 2 3

<
i
3

.ﬁow%mﬁﬁ(wn)%wﬁémiﬁiﬁﬁﬁiﬁ%%%ﬁﬂﬂ@‘

it 3% & & > Yang (1970) E'I%%'i}f ¥ RREP CFRNTHOEFTHE S

~=h
Bl .\,
Rl

ﬁi’l

2 e oo AEE (1995) r SR ER K 3 6] LSRR
to FERIF L SR AR 2 WY R hEs oAy 2 e R E 32
# (1994) %% Klare (1976) s 3 HHR 2 finie » L0102 FHB A (F
¥ RHE AP NEFELFEEE 2 5@ (22 E R 92003400 F)
SELR o H Az B RIS Sk * S A fFeh F R 23 B AR
e > GECESBEE  SHEFLAN P ER TR PR T Sk
Py BRI A R S5 14% PR AR TR Sl I TR

B, TAEE S TR 48.89% g R R o

WY OR R AL 5t R AR LY preh- [ 380> o DuBay
(2004) 451 > A 1980 & R pF > F7 7 © 3k A2 E 200 B g R R o S o B
RETREEM Lo FR PN BRIk BAG = (1) F3

BAFER TR » R8A > R TR, Mg s RH YR 5(2) @k
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AN e Ak K RUIERGERE A ALK B REEF BR éﬁﬁ%%
s 4] o (Benjamin, 2012; Bormuth, 1966; Davison & Kantor, 1982)

M E - g PR R g Eﬁ"”?”ii%‘ﬁ —’L—'f
S EHNE £ S A R E R L *mi%ﬁ*%r
T k@ g B3 b EFehe § (Schriver, 2000) o i& B 432 are B 80 i 3 12

St Koo it Klare (1976) s @28 enp chEAFRIEFE > @ 3 &LF

FEF TR e G A TE - AR TR &
(screening) » v i¢ * $|3F 5 dpfhidene AR RAERIEF 1 > XA EPME K
FERL B TR ehg pf o
SHEAER R p AN R 2 PR o d g o S AR

Bl A1 & > i e et BHEY O AREATLIP PR RY
LERT I K e - S A S ﬁk%ﬁﬁwﬁ§’§§¥%ﬁ’$%i§ﬁé
SR AR YR R L EEE T TR e SR
Bl M E P F TR PR R AR o T g i
v Nk £ 46 xR (Schriver, 2000) o

Fobow g AELHETR GFEFLE Y P KRR AR SR -
Stevens (1980) 45 i » McCall-Crabbs 4% 2 B 3 iRl 5% x 7 #3 pis¥” - Kintsch £
fo Vipond (1979) Frst sz RS ha ik pheane e £3 o ¢ o S E4F 1
(redundancy ) @ #* & BF i o

FRFTER LN PR A HEF oL A H
RN 2 fiahh Tt (FRPLE ARt s
FESAR AR o b T TRRAr R e W sanig 2 S e i
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TEERERRIREEY o v PO SRR T 0 B R FRIF

i

hE AL BME r R g R e de (Miller & Klntsch
1%mo§¥$%m%wﬁ§ﬁ%%’ﬁﬁﬁpfﬁwﬁaaFWWMH%

UESTE RISl Gy TR NS L bR
P28 mocEERwhid ity

RGP ERPAATE R FERTCREENESFE > B EH
Fp ot THEER o Al @S FRA R R f e o e S A
1950-1960 & *fiy » * Ahgis Pk~ EREHFRE - VEEL FLAACEY
AR BN EAEFLES 0 AFL AT RO - R

R R FeH2ADEE2FHE (F ) S ERE) P A
SILE K- HAF A PR TR eI e bl - B A7 P
FE AT R RS EF T K LR e L REAR -
RAGEF g P Eas #9 foal > DREY AL ADFR
(Rayner, Pollatsek, Ashby, & Clifton, 2012) - &3 T & & F 7 3F 5 SR HF iz H
RT3 o Blde o BT Y F PR AR Y 4R A P e e R AR Tk

GRes83) BT @32 33 o Aeff - & P AR & %3

H PR B R SR TS F IR F RIRE IR o e
FEPEAFAFRIBL BB R EER 0 S 0 RS F AR

#oo & i+ (sentence) 85 Fljtdl » RIS S8 FH o F chF iR 4 P
R o F prenc ] o b m g R EFF a3 2% TulmA# > 7 Tl A
BRHPACRIEIR- f e 5 2R AP T g R S R R

Briz o
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% SR SN EL W d

W

4 MR IR AR T 4T S %v%ﬂ?ﬁﬂ~@at%%bﬁé%m

7T A N N o323 (Graesser, Singer, & Trabasso, 1994; Kintsch; 1988) o

A
FIINS

F 5 e B - B R i s - B HASLE S hA LR f 8 ST i

N

\4
Py
&

T‘IS\ “

2 - TARITF RF T Y H RS (4 McKoon & Radcliff » 1992 ) - 12
a‘)‘%;KintSCh I8 4 B GR P ;é’%,‘ g v A AddPEF L o B PEs
v AN FwIB Ao A M 2 - &M (coherence) » 7t IE B A F

(33 39~ h3) B

o~
1

PG S5 - BRBOER S 2 koS

o

H

AR R )

4 FRAPIHEE AL R K Do Bl Bl B
P S SERETE R °Leﬁm'v«~z\4¥£fapéjﬁ ME LN BT
FHILfR- B AP B i T o A F AR g o R S £

DR R uuj—kr;fﬁ B2 ApF BB R ﬁi\‘%?ﬁi:ﬁf o b BF ?{zé"ﬂk# Ao I FE
wE MY AR AL & R R D A L (Graesseretal, 1994) -
?éﬁ"ﬁ"i%@ AEz oI ed 7S5BS (1) ¥ K % (surface code) ;
(2) = & 4 (textbase ) ; (3) < A& §# 5 (mental/situational model ) ;
(4) = ~3gw& i3 g 54 (genre and rhetorical structure ) 5 (5) 3F* % i B
e ( pragmatic communication ) ( Graesser, McNamara, & Kulikowich, 2011;
Graesser, Millis, & Zwaan, 1997 ) - ’é§ 7 ERIRLE R RfeEHE S 2L R ad
R i drEz Pt @4 e MR BB anil 5 b0 3%k = a
L8 ZRARFT HBAFERE T s FORERL  BFL 0 F &
WE W (tense) fo] i (aspect) o Fr PFs & 2 30 R @ sf{oid iz &

(e $m ) ¥ BB DTS dp o Y 3 RB IR S

N

§ P2 1R Az (Rayner, 1998) o #f & o 3Ll ¥ £ F ¢ 3 g e
REE L ERE é‘kmﬁﬁ WFmizse R (Perfetti, 2007 ) o G4 4= T HfF ¢ <
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m;é'fg P RF R EEIEEY 2 B A PR 2 ERP PR AT

)

WEFEZ BN RE T AT S (B R S AR ,a

|

2 ‘N‘

PR A KA b )]?%“ IR N N PR ) (proposi‘_ci_oné)

V4 i (Graesser et al., 1997; Kintsch & Dijk, 1978 ) - 48 | 24 * q\;}ﬂ 3
R (EFARG) R RSRE - FEARIT 2K EG L BEE (truth
value) o ¥ A& A en@ AL E & - Bt (predicate) 1% - & § Bk~
(arguments ) - 3 A F3EY F AT P EFH - BEHFABEF 0 ah
P e 6@ B 6 g o B4dol TP Graesser & 4 (1997) b+

A mushy, brown peach is lifted from the garbage and placed on the table to
pinken.

PROP 1: lift (AGENT = X, OBJECT = peach, SOURCE = from garbage)

PROP 2: brown (OBJECT = peach)

PROP 3: mushy (OBJECT = peach)

PROP 4: place (AGENT = X, OBJECT = peach, LOCATION = on table)

PROP 5: pinken (OBJECT = peach)

PROP 6: [in order] to (PROP 4, PROP 5)

PROP 7: and (PROP 1, PROP 4)

PG F VR AL et K g 7 2 RE AP o Bi4e > peach fr
table e ALY AN RPN L E > T AR A o+ P - BT Ty (F 7
Teiwa) - BEALR (F L5 the) o B &35 T4 fom + 0 &3
Lowke g RAa e S0 SR E R

Y LT PR L R R FT ) i
Ao Tl 24 | (microstructure ) » 3% B HE#-2 & ¢ @ 3Tl & - B % fFenie
Bood LRI BB E ARG A% AE G2 Bl o blde 64T

£4F (Bl4et i H PROP 2 {= PROP 32 #8{- PEACH 7 B )~ & #394p
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s

oA MR E S AR A R

- BEGE - HED AR RN E R ﬁé ( macrostructure ) ° Eiﬁ‘u% 1‘? :

E vf’—» |

L pd r pa 'f
X @ —‘g % e gii1® (heuristic) > & &r%% d £ Hp e RALRE T {r fk:}a.
£

BY Ao haE (FE ﬁﬁ%%‘vwii)%éiﬁﬁﬁﬁﬁ

B fS BRI PRl FHA 22 RF K F A4 (theme) = 5% &

gt

(gist) (Kintsch & Dijk, 1978; van Dijk & Kintsch, 1983 ) - Graesser % 4
(1994) & 7% 13 fE R Ak~ WP > F * K22~ & F RS
wmapdl o AR FHAAMDR R s o THFEMG S P A48
Pens R RER -2 RRY FROFFERA DT T > Q22 AR o
g & ° bl4e Long ~ Golding 2 Graesser (1992) &f &% ¢ FFFFd 2- &
FoRRI - BRERE RSB RREIE R ol AT

(superordinate/subordinate) B e 3 F FIRIFFREFEIENT - FHRK

RIEFEFLNPRDE EFR - FREFFR > FHHL 20 I RDE L
PR ETE T R el B aRE S P QRES S ]
& IRFEOF LR EEML P iEs o

P AP E LG 2 2 AN F 2 FH PR PmRAL > BF R
FREOCI A ¥ G H S ALk B AR BT TR L g
24 ‘Ffiﬁg L A E ¥ A Y (situation model ) 42 o B HNE - B
Kpw ARt Ll BRFEF AR DRI ALELER FF AR
X R R R T e kR FR AR L) I S Ry
BHAE P T R AwEA - KLl o e R i 2 )I?v" B AL
i ¥ at B (possible worlds ) ~ & & #3¢ (discourse models ) (van Dijk,
1976 ) ~ %P 4 % (reference nets) (Habel, 1982) & < 4 #-;% (Johnson-Laird,
1980) ° i 4 F B» 4pd) 0 G FHT 2 ARGt FE 2 NaRES 0 a2

LXK 2 3 &% (Garnham, 1987) « 3f K i€z & ¢ B ¥ Atsops » 7~ L5385
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Sk e B R T}ﬁﬂ 2 AATEWNEN L ATR G NG
L E AR St S A S IR < oo AR € R

blac > BiB2 T P HFEREEERA- AR LU FHERI RS
e R 3BT ¥ (recognition) s £ ueitt A 1 (1)

(2)d hexBeod 5(3)d e 22k a3 5 (4) - B&EDD

F oML E VAR ERTE R B A S A ek o A (1) 4 (2) TR
RS 5 (2) B2 (3) BREPEY AL 5 (3) B2 (4) B

ARSI FREFFR > AKHBALEFEIFRELE T

A8 KRR R EF M > v A& R E Y (Kintsch, Welsch,

Schmalhofer, & Zimny, 1990) = { § ABehE_> = 3+ 3 g 3 F 205 R 0

-F‘b

Lo BiERm o 2K RBSL gl (ROERE) > » 4 %052 L8
SREPE > BB N end BBl (Zwaan & Radvansky, 1998 ) o i Fref g7 =2
FATG BT GR Y A pEdmeE o

FE#R > g~ ~7 NRIETFY RRAGLE > § R R LfED

PERRE > @ 2 F b DIRILfE L 4 o bl o Graesser & 4 (1997) 451 >

'F’%gﬁ@ﬁ;%;%.i’fTF ’?q"/f- TQJIFEE?’IF—*ZQ?*I—)" —%’( s R Ny R
% ;g,'fi"t‘—‘gf MFTELPE S LY R FRER o bldoy WER BTty &
ol A i F e i@t Ee o adrain Ll ¥ Akt Ee o vk

f
AEPRTREEIAFERNL MR E R LR E R - 7o T

b > Graesser % 4 (1997) # £ # Grice (1975) t % @ en& ¥/ B (Grice’s
axiom) > 355 (T4 R 2 TR NDF ot > BT 93 S
e ARM O v RAS LRI I AP G o E2 AL HER S - B PR
FIEFagr Mg > FHIARFZ 7 P REREDEP 2 F > PR D
FrARFFEROFFRAERIPp CHEABEBIRT ALY TR DG

2t 4, (Glenberg & Epstein, 1987 ) -
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X BN E L L - BaE R - RREERFEARL AR LT

fREREFEL PN F (FIZ 8 PEIHRE ST F o) L AEFEL i
2R F R blde ¢ ATE R RFERT Y R RO AR
oW AR RFRELHPRELEAY 0 eFF o) P R (£
Poefe) A 2R E o I o F T 0 R LT A

YT A

"Q

R o8 v AR AL L R A T 4pA B e b4 0 & Graesser &
F = E

ED

L(2011) BB F ¢ > B A LT eE- EEAEREM 0 7 BFERF - &

P E o Wi A PR T AR R FRA oY A A R R

ﬁ#ﬁ@owWﬁisﬁ%ﬁgﬂﬁw%ﬁ&iaﬁ<ﬁ@wﬁ%mg%)#
2 LJK\EI_ 1/?" “L‘fﬁ_ ( K;UF]Q 2 LK\F] )’ IE |b lfaﬂ} K‘ﬂi 24;_,2'_}( *{E“J%V)’K— lﬁ%ﬁl’fj‘-@

2

BVBRE (FRE AL ) e BB olF ¢ o 20 B4R A foe 4
HES R L ST e S = KOs A e AN E LY S k4 =
ReuE o BB HFF el B RN LSBT s R TR

(rectified or repaired ) 8 #-3% 744 K5 (misalignment or misfire ) »

FodFarres - REHOELK

tEERELNEY SRR LR R Rt O 5 F T
A ATLE Y MRM R AT bl TR ARG Y AR £
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(paraphrase) ~ A} % > 2w F2 hp FF BOREE S T E Pk fgw
mJﬁ“ﬁéﬁww@im—ﬁﬁéiiﬁoﬁﬁﬁ%wwﬁiﬁ ?ﬁi
mm&ﬁﬂﬁﬁ@%%@%%PiJ@Rw>ﬁﬁ%ﬁﬁmﬁﬁf%%%?;
o 023 (Mullis & Martin, 2015) » %‘T%ﬁﬁﬁf LA éﬁﬁ% e é‘b AE T

b R MR AR L G PR WY B ey L AT

%%—L%ﬁ:".ﬁﬁ%i’fg@ EiE 3 NSk ﬁét‘ (Kintsch, 1988 ) o %32 2 ¢F ZL'T?
WA G BRFE (1) BEET N B2 rv%i‘*’f# (2) KA B s gpby

RARM A S (3) K A R B AN (4) W AT M R
£ oo b PR EHIE A e Y AR S TR 6§ A - Rene
WA NI Ee AR o ARG BRI B AR A H

BT L F R R A M AL o AR AR Y o B S B P A -

Zx = g %k (cycle) (Miller & Kintsch, 1980) - &+ — =t ml}ﬁIﬁ“f‘:fi ™ E -

AR AA F - BAEEEE R P TR R T A AL
Bend S Bpd g WSk F R AEHRA e TG L AIEEBERZ KL

w
=

WL PIATORIET G L AE DR BB K B E R S
Tro WHEEHEHR- EHFFI TG SR F R RS 0 -

Miller f= Kintsch (1980) % ¥ z* InterLisp - & & FFfu i 8 Frfe » &
free 47 FAORFER ~ T REGO R B P D TR R
#7% | (microstructure coherence program, MCP ) & B 535 2 %—?]z ELN RSN
MAE A FERE D eRIFA R EG 3BTRS 2P %J NI i

% (inputbuffer) f F##53 P o1 ArJZOEE = ok % a4 E mfoa v

-

2z fh (working memory graph) ® e A & ek 24 (2#H~ ) P& ﬁi}u

-

A T el A Ak o ek B FER AALE i L
Mgel FiefRay M Ak RIS Bt Pl (LTM) ¥ 39F &
PR E L o R R ER T A AP B NRE > L A a1 if
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R AILE A o 4ok £ B BA0F 19 AR AR~ # R R AEE e
lﬁ%ﬁﬁéi%&’\“ﬁ*ffrﬁvi ii%ﬁ%(MMmmL f€
FEARALENY A A ki~ KR FEIR 0 B0 B BER DG ATE ARl X 'i‘ﬂl T‘éﬁ
T3T2 A & e & 8t o |
B2 AR MCP #5583 02 5 % PlAF fearw 802 0 e iN endish icfo & 9P e iy
FHERFEFFEFE G EF LM HAEMNforR4ARG ¥ L AR o Miller &
Kintsch (1980) z% 3 » MCP #3% © 580 384 (hRE 3 ez o 4ok £ :2- 4 p
FF PR AL ) RIRIE L b~ FAIITE R R P RS LR
( &= MCP 42> PRSI Y "ﬁ iﬁé@?} )y ¥ S T E E B

o

N

5
TR AR o MCP B R R - Rl m R B (cognitive
virtual machine ) (Pylyshyn, 1984 ) » 3B * A58 it e0= 2 &y i A 87 B 3 e oo fF
fo Aa R A S Rk - 2 RIS P L ARRE - ¢ AR
(bldes & id3230) 7 il g4 BEH F iz (A7 e B R
) b 8d e RRmApF A AT TR FREFAFARA- R F
o galgvrat wIB e o — B OTREL ) e F 2T FERY i R H T & AT
FobdrRk BAEAZRLES AL BadIFEPREF > LI F
FefeUd|m &2 52 ~ & e @1 ﬂ-%‘ﬁ-‘ﬁﬁﬁéﬁaﬁéﬁﬁﬁ‘l-ﬁ W AR
(saccade) i - FLv FE % o & - Y+ BAFTEFOED R > L
T RS AT R T R F- R P RIEE L T 2 (81 B3
BH W IR R o B TSN oA R AR AR > T R B G T R R B

RO HEEF AT E S AP E 2 - R PSTE L o
Tg F]T‘L >

19

doi:10.6342/NTU201900027



%~ ¥ & - Rfdpikfr Coh-Metrix

FH Y Ao A I F G - k1% (coherence) P B ‘M#
MEHRPIE o wE T A ) FFHRELS- KM E (cohesive dev1ces) ; ;ﬁ?
¥ & & & - 3¢9 (cohesion) > P E ¥ &2 & i3t E @ (747 o Coh-Metrix Tz
Bt B s B0 0 g W K A S LR O A St R 12
Tidpth - R F AT F A H LR

Coh-Metrix # ¥ ¥ = * i § & =t i & fr- RMEFR > THIFLT B A=
Bnip i fo— L dofe gyt 5 6 2 1] > ot B S R  eh R SRR
$ o d s FIMF 2 A- kL (cohesion) ¥ F € Fer kA F et Bl
R o f A8 > 2B F %y FREFR > K2 Ao KPP § 70§ 200y X
AdiE A P aom o 2 F et B 23 (McNamara, Kintsch, Songer, & Kintsch,
1996) » AT 5 B/ ¢ hi- RILGFEHC R ARG £ R M A o

McNamara ~ Ozuru %2 Floyd (2011) &%= 3 » (FRafiud & o & P E 4%
FA2AD- REBAHer 2552 RFORLT TP % 2 hsk? 2
B m 2 T LR AL > 4 Coh-Metrix 4%k J 2 & — R bldede £ £
R LR A TR AR IR o e O FRERFEE
HAc2 Aih- R F R FodkifR R M2 A- RIE T URPE2 AP
FPRITOERLR LA FH Y AOILPREA > SEFIRF - RILDY AaH e
F 3 ek FULRAR o B P # e McNamara # 4 (1996) #f i &
AN

T F IR R AT R R R K- RE AF A (PR

2 w1@ 4 pe- &k (coherence) ~ % &~ & (cohesion) ~ 11 %2 — K421 (cohesive
devices) s ARM I AL » Bz X A0 < BEFI L RA - AP FRREIPE - R
B X LER R AR - S BRRE BT Ao RPL > A PEFHR
Wz I A - RIE
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FEfELAIR o

Coh-Metrix 1.0 ( Graesser, McNamara, Louwerse, & Cai, 2004 ) Ao\#friuﬁ 200 7
%Qi%%’wéﬁﬁﬁ4wﬁ’é%?ﬁag\ﬁﬁé@\gﬁ%%*f
PR B E DB PEIPOL AR R0 0k R ik
Bt s R i - RE - 1% - ®RPEfe LSAF L0 L < d 2 Coh-Metrix 4
40 % %% > Graesser % 4 (2011) 5 R BERHBLEF > 2AFhl %
FCiE 4 53 Big R4 47 TASA 237,520 /= & » £ % 2 5|5 4472 (PCA) 7
FISBAETFF  GBFF LV EFO6T3%NHEIL - i~ BLETFF A
BHETT B AR B RS Y AT L R A

(Graesseretal.,2011) > ~ B8R ~F 2 ~ v A~ FHEEN B 47 -

- f{;nﬁ_% :f’fﬁﬂ-
WRE gt T RER 2K ¥ FE R (ageof
acquisition, AOA) % » #13 om » ipdt iyt g 25 B HHE 2 M AL
Ry smfzfe & (Perfetti, 2007 ) o ¥ & 3 4~ F¥ag rFilanafiagse
RAF 5 CHHRIEE > 227 3 PFRae R 7 i Ll 1R
AB o LFEI ALY O WRDR Y P F ISP BRI DB AL HT

71356+ 3R (640 0 Coh-Metrix # * ¢h CELEX EH 2 ) 3+ 5 @ f 47

A B E) R i (4
T~ L3 E ) Coh-Metrix 3+ 8 % 3@ 8f fov & @ Aribant 5] > Fl 5 iEd 2

2

TERFFIrRFP AT F AR DES BV LB BEF LR bldos A
7

T
*\3
\E%v
.

REFTER S R FHT PIRURER R R (FEE WP E -~ FRE
2005 ; Rayner & Duffy, 1986)  # @ » # it v AILfE7 JE§ 214 £ & end
do bl LR FRAFF L 2 BB o R F R e A

YRR AAE A o RS SRS E2 Y Ao REPRE R PR
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o blde T % (F1E ) R (R 288 2

/

BN E (R A ) ol (e i) £5 51

Coh-Metrix » %%' 5 WordNet (Fellbaum, 1998) # it & < @ % cfg A %
('semantic content ) - WordNet . Coh-Metrix #2 3% i = 38 B 3030 R & & 973 4, o
(=) &% - B3 % & WordNet /i & 8 (sense) #§ % » * 4 - B % 4
P& LA SAFARAME S RAERRN  Hi T O
% # ;%% (Gernsbacher & Faust, 1991 ) (= ) & 4% : WordNet # #5134

R &+ it E BwA 2 Bt T 2 % (hypernym/hyponym ) o 4o > i
# (seat) 7 WordNet ¥ ¥ 5 Z3PpF » B s (sense) H ¥ — Bk &
M % <k ehp B | (furniture that is designed for sitting on) » # =20 %
(hypernym) #_%.E (furniture) 3o RE tht =3 (2 F @t =3 0 1

%48 ) & B £_%% (furnishings) > 1 £ (instrumentality ) ~ % i¢ 4= (artifact)

F it (object)~ %8 (entity) e — B R et =7 #kv N L H Ef (=@

=S
AN

P%3 = é} 2); (=) %1% Coh-Metrix » i * WordNet &7 3 30 4,
k Z& F % 650 (causal verb v 4o kill 3 ) g F R L A RIS Y o K
*RIFEE B 2 E Ao F % B hens -z (Zwaan & Radvansky, 1998 ) o
L e

7% (syntactic) B Zdpthe 7 o F ddgieR N2 93 B o 3 e E 4P

Beojiot B AFHEDOZAN 0 blard ¥ i dF (SVO) A55¢ (he

went to school ; #rg 42) > 2 F i 53 L ’_ﬁxqﬂ;—r SR A3 o 0 B b B AR

At anytime during the last 12 months, were you or any member of your

3 WordNet e} T =B 4 @K K (sense) B erhd %> @ 2£:0i% (lemma) B ehfd
Thoo BT M RSB HRP 0 KA RAFEME e F AR A -
22
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household enrolled in or receiving benefits from free or reduced price meals at
school through the Federal School Lunch program or the Federal Sehool
Breakfast program?

u ' 2

TR
3@ (enrolled) > i F i eh1 (Tl f 3 37 4§37 @iﬁﬁ-@iﬁ-pv (and,
SRR SRR EEERE E - F EEC R S
7ot f 4% (Perfetti, Landi, & Oakhill, 2005 ) - Coh-Metrix 7 £ % 8375 35 ¥
freiZ 3T BRI 2RS & B o3 224 (syntaxtree) B o F 0ok ~ 235
Feg AP AR B APk IR 24 R o F PF > Coh-Metrix » 3t
Eodmeiping  BFE22ARBOZHEONL > A oA Ak
& BEECRA L A F “ﬁ% Mg P ATy g BRI 2 AP e & BRdic 0 T gt B TE
RA S EAp R AR BL AT F A ha T R R SRS
A IR | —‘ﬁ‘ i 34 12 f2 (Crossley, Greenfield, & McNamara, 2008 )
AT BB R TR AR R T A BrE - R O R R
12 o P RRRB AT AR o & (5 Pk B30 R 8 R RSE B 4] B o - K
(Pinker & Ullman, 2002 ) o 3% P~ B3k — ERE F R s L gRL > 12§
- g gt (202 ) BB BERPT FEE B S IR

FRBEY A AF A F R RGP PSR T AR TAF e o B

Mo ey e E AR R E X - IR GPT o ¥ - EA Y ‘ﬁ e s s
= & * % jit 7 (Arnon & Snider, 2010 ) : %—‘}!;T%zrf? M~ R X PSSR

PARY PPV Y dg Him g 4F (entrench) &3 F e i
A F Rk G A LEEE T R U R LR
fe & (granularity) NI BAFF A R F 2 H AL FETRBE TR Y e
o P ENAR NG T REHSY ) (emergentist models ) » 4oz 3 & * B jTn
% ;272 % (Langacker, 1987 ) ~ i % e73% 5 2% (Rumelhart & McClelland,
1986) ~ ‘e ¥. ;% (Bransford & Franks, 1971) ~ £ 3% 2 svasehd (50
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(exemplar models ) ( Gaul & Yu, 2006 ) »

W LS RS A7 FAR RS H 2 RS R 6 B

\ (=]
= ||
PR PACEEA  bldo LR AREES 403 4ﬁﬁ%@*?ﬁ

k) ¢ BB ITE LRt (Rayner & Duffy, 1986) > % @4 ¥ = (multi-word
phrases ) 1 4F 5 (Arnon & Snider, 2010; Hsieh et al., 2017) > ¥ 2 :# & & &
F e R o Glde R A 5F 2 BRI S (Garnsey, Pearlmutter,
Myers & Lotocky, 1997) ~ 3 4 £2 4 ¥k ~ eh+ 3L+ (Trueswell, Tanehaus, &
Gaurnsey, 1994 ) ~ & {8 ene 2 & =1 (Janssen & Barber, 2012) % g B —‘ﬁ =L
BT RLEFTRT 2 AR R LR BPTI R SRR
2 42 (Diessel, 2007 ) i Mg ? » 2k (WP pEr ) 237 8
AR S S AR F b AR
i‘éiﬁiﬁ%

A IR R 02 R R - AR e AR F
FHLE - bR AT oD R ) FARE - KR A%
#c > Coh-Metrix T fir8 ~ A B & F & & 839 chdp 7 (reference) Rz - H:f Jﬁ
TGRS AP T e p AR e

Coh-Metrix j= @ & = fF&p KR E o % - L& F g (co-reference) 45
B B TRBAIER T AT § R T I b -
Coh-Metrix 7 # P> N T ARFREMAE > bldcg d B+ RPFF - B L
AR e Plie- H LRI TR G LW EA o B BT ha B L andir
(stem) 4pFF ( ]4c table/tables ) » Blis P EH~E4F c Fa B3P > 5 - B
PF L3 (4o work) fo¥ - BerF P E R PME A (400 working) £4F

Pl %% 5 EEE AT o

V- g e Apia o RIEAT R R SRR EGR O T A
M A U R R A R e - O A
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)ﬁ\«
(N
5
A
AT
=
&
-
RN
=
by
-3
i
@
@)
B‘
2
a
=,
>

PR/ bl et (type-tokent

mm)ifﬁ?i£$ﬁ’$éwwﬁ%’@%éiﬁ*ﬁﬁ%zkﬁﬁﬁn

| == ||

, o |
FEBREGHG ched a Femp R £ IEY R A I A

SZBHEEY AR I F LSRRI EmA L4 A - Coh-Metrix
% #AER A F7 (latent semantic analysis, LSA ) (Landauer & Dumais, 1997 )

BB RS NF L Z W £t A ine ek o B LSA St e o

i)

i%ﬁﬁﬁ?uu—%%ﬁ@ﬁ@%’@ﬁﬁ wEZBapin R A E S B

e AR o L AL AN L LSAF P Rl B A4 T R K P
d B E s s B ¥4k (Landauer & Dumais, 1997 ) - Coh-Metrix %’%%7 iR
BRELFZEY e 2R 0§ T R A £47 & o Coh-Metrix + 1
PMF TR EE P E s B FofmAEHR A E Y A o3 e

2 m#r3 o+ (given-new) %4 4p iz & (McCarthy etal., 2012) -
v RS

Fofetdpthre ~ A L3 5 LA E - R H 22 Iy Aork Sk ih
¥ AP ) B o Zwaan v Radvansky (1998) #-135t
Flk ~ PR FEF 2P frid o FieI Baw? T - BAF > 27 Pl
7@ o R FTE DR T S RIF R AR

SR AT RS

:\tt

pIN S

Bk R R LR > £F
253 % i@ 9 15 ¢ 3t L (Rapp, van den Broek, McMaster, Kendeou, & Espin,
2007 ) - Coh-Metrix #-ig it §Te42E = F5 #5358 2 M3 Z F 5 2439 (particles )
THe LR Re R 28 o bldeo FlREEF (FG ~R©EF) R

glee (22a ~28)~Zw@ (57 > 4w) X °C0h-Metrix“,$”J Bl Y sl

&
o

WA ch i e RS 3R E S P (4o % 1843 because) foip B P 4R 63

(o] % 2632 > move) It b > o FE v A BFRE AT & E

T kAR o
25
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I~ >l
o R AR RREFER G b R A R R o8 %

oo TR FABEE FRREBRIF > 5

q
s
fs
S
T

«-
¥

N
E

=l
=]

f% ( Graesser & McNamara, 2011 ) » F‘ ¥ RS TR R ORER
FH BT R A E Y F P iRk (Meyeretal,2010) Ra o - B2 & 4

AT AP Y o 3 R X R - BRI AORIR o A S B

e

|- v i it kS & e Aagal o AT BN HEEARER >

W Z L A4 NETE R B e R o oY ASEA) T A E_p % Coh-Metrix it B

MG EAEDHET B T M ek F Bl & LR BE S P F
P CRERCfRFRE

McNamara, Graesser, McCarthy f= Cai (2014 ) % & Graesser % + (2011)
FH A F]SF o R E RS- 2B v gy A &0 Coh-Metrix 3.0 5K o
g & i Coh-Metrix & & 7 106 F gtk > = 11 BEE S 5 g2t 5 W) 4 B 2 &

Bos A B A g da- R FRFEL AN PR R R RPE - R

4y

Bt s W BAFRER R RAARR P RAL I R o BT
& ek p 3t Graesser # 4 (2011) # 1en 858 1 B+ - i A B H BT F
R s e ¢ 42 TRREH AT ) HEIFRA
AT RERTS BRI T - REFS ) HRT Y ARk
B T ER R GRS o TEeES cTBIET S S TEROEA TS HETIN
BH A r TATFF ) HRETI 2 A3 L - £ 8 FF £ 2§
67.3%HBE > HY H 5L RFT (KEL - AFEL  FRIME &
H— RPEAeF) & - RE) & ibdg 54% 0% 2 £ - 2B % % 57 8228 Coh-Metrix
3100 5 B Bl R A5 GEARE FHNEL R v ko R

CEER VAR St bk LRt RS R R kA
26
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L [ A X 4

e

Coh-Metrix 822X ¥g 5] 5 7 % ~ipfh > e 2 A 5 3 X T KT, *}‘% 5"%}?‘7@
#1473 M o McNamara % 4 (2014) %5 » Coh-Metrix % 5 35 4% if 5 5 e
Rend 8o 5 B ARFEER Y A ARWET g HF - A2 > Cob-
Metrix + i 3346 S8 o & i 3 1hdn &GP © A 12903 & PR AT -

dro BROFEFHHHENTREY AL LA Ay B

WA ARE Bt 5 B AR P i fesa AT« % B
%’ﬁﬁgwﬁafwazﬂ%wﬁﬁ’ R EA By RN E iR RS

PR A R R A R YR TR o B HRERREF A
ToBPREANI g S ARG ARG IVRE FIEE > U E holm JIEA 4 4
=l g =% 4 1. ( Connor, Morrison, Fishman, Schatschneider, & Underwood, 2007 ) °
7 IR e R E R A T AR > @ i LEE R E B i o
Mo VEE o

< }]?c ¢ » eFgdy 71 Coh-Metrix § 843+ 3F R % & i 3§ |4 o Dufty
Graesser ~ Louwerse 2 McNamara (2006) r:& {7 7 Coh-Merix fr= & if 3 {40
PR o B PR ET 31 RS o F ARG AR RER 2 B R
MK PEFE S P MR stk BE PRGN
# % 2 Flesch-Kincaid Grade level er4p b £_0.77 » fv LSA - R (93 22
A ) ffp B 053 0 F OGRS oo RIEBIES F X R IRRIEE £ s
HY 7 fa#ch 0.68 % BT 0 ¥ AEER 3R R > Coh-Metrix #7ip| £ eh<
MG LSA4F o B2k 4 » - MBS > TR Mg F o N gre R > 2 F]
Ao REBEEFEBY DL K TUEW T S BB i F T A
% % 1o Nelson ~ Perfetti ~ D. Liben 2 M. Liben (2012) %= 3 » {8 | 4p i1 enle
% o # 7 IR Coh-Metrix ¢hF] 5+ & #cfr> Fehi i E51 2 84 B F 21T
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BEAM o B0 o - REfoAT G TRl AR £

Bhe A HH o

Wl
Sung ~ Chang ~ Lin » Hsich # Chang (2016) # » % Eif £ -5 W !L?
# 12 enif i 1 4p 45 2 B (Chinese Readability Index Explorer CRIE) A

PR TOBRE R FERE  FRTvh T - R BAS o AR A

FHC AR PR PR MBI RERER o R - KRR
Fpe (Aot 230) B @ERPHRFF T - AL g0 P HaptR b o &
) ﬂ L&- el iR Z " S ARl - Sung & 4 (2015) ™
CRIE crfp 17 5 = A ffd » 3% B MPE R o # % £ 48 (support vector
machine ) » TR & - F| A & B ORF R T A E Koo @ LB AR R
Rt Ee B A U E BT E 58.79% ~ 71.75%h7E | I FE S

v & - &gtk (& Coh-Metrix g i) frif2 BREF L2 NP RY ~
AP kgt e o e friB 2 2 A e 2 k- KPR iR4E
FERE Y AR (blhe o PEINTRFR AR ) K R D
MinAvf AR o i3 o BLIREA Y AR E D A1 fhie s A4 RiITE kP
RETRIIPEWESF RS BB L TR T MU EGH1 1T F AR vy
253 (domain) T 0 T REEA T ARMAEERIL FES © B A 1 e R E o

“,ﬁ% 7 Coh-Metrix i&— 4 7|aw 3 ¢t > BB F o a3 H AT
AR BRAGIF LN f#iifi o 4 » Smith ~ Stenner ~ Horabin ~ %
Smm(w@)mkﬁﬁﬂﬁ%ﬁiﬁwmﬁ4ﬁﬁﬂmrﬁ A I BRI
B g A R KA R Y PE R Ry TERARRS
Moo Fg i 24 & & e Chall v Dale & 1995 # & Jienfra Ve > s g * o
EAra H AR FL 2N ¢ chIgp|%E » ¥ 3 7 Dale ¥ Chall (1948) & *
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e ¥ 34 o Dale-Chall ehiT 2 5% & 2 34 3% 4e Bormuth (1969) &k 7 iRl &% 37
# B (r=0.92) < Chall 2 Dale (1995) ¢hos84e™ & 7/ (1L [
nssf)|
|

FL ?E T—Lﬁ” ) 5
w
|

H 2504 T AY|

Lexile = 9.82247 x - #54 £ (log)
-2.14634 x T = (log) - 3.23274

New DaleChall = 0.1579 x g3 7 4 v +0.0496x-T =2 £

Smith % 4 (1989) 12 % Chall £ Dale (1995) == 3 kot > @i ;N en

KAy R F Ao B P REN BB F RR R

R RN Y

i Cir 8o | o0 B S o
FZH O APRE R RE T A

R

tilEd 20 RRE LA AFR R FT MR ERIH O BEEV R

BREPFREME R FTFRGORE P RFTF I RS I

¥ &g ¥ & £ (Hirschberg & Manning, 2015) c £ 2 » 17 & KR F Y i B {
B g v E¥ LR (WwhgmastT 2 RHE P F L0E)

o R B RTEY R PRI IE A S

g2l § o2 =
2 A N

b

L tp R o BAIUFE 2 FIeFR R Y A g

BET 0 AR AT K Fe7 Bos R (Manning, 2015) -

=4
Pod R g R AR (AT ERESY AR

B

pul
N

ERUE Fe ey
) R G RE 2 TR
1950 # AP SE ¥ 4 PR A 1 A7 & ch@ 4B 403

LE TS Ao P ARE T ASTH AT AP

1+
ﬁﬂ

Eend AR e pARF T AT

i

T

WHEE- BRT A EEANFT RN AT F R

g PR 3R
BOETLASE T R Aot A R T a2 pe iy THRE ) R E

pial
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FEARF S o 1990 #F > p RT3 RIEH 4o ® % 8 3 5% (statistical NEP )

frx Bomieil > o R p BRSSP EE S BTN Jf«?—pc’fﬁ%
S MM AR T S TRIE T B bldesn B R %(mw
of-speech, POS) » |+ *1& A& (sentiment) % &+ (Hirschberg & Manmng,
2015) -
RIF T RILG 35S AR 0 B E 2 3¢ 35 1130 (stemming ) ~ 45

2 F ¢ e &7 48 (named entity recognition ) ~ #% E #s:% (machine
translation ) ~ - 4 17 (sentiment analysis ) ~ < *4f & (automatic
summarization ) ~ 3% 3 7% (speech recognition) % o B8 F it g * p e F o
LR ARG F O AT 2 ot o R AR B v A dhp R3S T yn
EEZAp¥D 3 BT A RIE o b4 o @l =1 (tokenization ) ~ P AE T

( part-of-speech tagging ) ~ #? ;% 247 (syntactic parsing) % o ig= 78 & & 2
he AL AT B S 2 7] (pipeline’) o Rdee AAGRE i B o o AT

R %ﬁ“‘ We s g L i 7 972 347 (Manning et al., 2014) - ¥ ¢ >

fu

Fo RARE PR RE T R N L EE LS TR
Row B TRE S ARILDT AR o e T AT 7 AILOE A Bl

e k- RS PR L £ R kS

.

AR YA REF T I 0 % - BAH N B E =1 (tokenization ) -

BRARBEH Y o v ALinE BR € kAT P o E 1 (tokenize) - B B

YRR L E S (pipeline) B AP EF S F P T N 0 B R uIRE S
£ e )]?%F‘ > A zi\F“,’T‘ 7d Ta b (bottom-up) e dEFE T M A o4 & 5 3T (top-down)
2 ff 42 ( Greenberg, Healy, Koriat & Kreiner, 2004 ) o X & » g & ’f’, Bl TEJJF? H
b an ke RS E A 583 2 (Ringgaard, Gupta, & Pereira, 2017 ) o
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FEZY R E = blde "New York ; # Trock ‘n‘roll ; F & % °F /%@E—'_’
Pazgtag oo wHEt e A - BRpEIILiTE -

R o P 2 anp AR RNTE > d M H AT E R e H
ERRT oo gt TEARFES P 2 T#73F ) (segmentation ) (Ma & Chen, 2003 ;
Hsieh, Tseng, Lee, & Chiang, 2018 ) o ¥ ~ ¥ enFip sty ~ 2 gpriy T3 | 4

_%E ff'_’ IE % m’]‘qﬁi,v T~ 133{]1 FAe) % (WOrd) P’E ]r' o \:’ ‘Q%.\'{'KZ];‘ 7 o &E,‘é’ ‘E'-.’Z,gé‘:

gu- 3 F character) 2 » S #E NN P B3 (F) 2%
= ] A
Wbt RAALBEHA (k) T 0 DALY 3 P RaE F

AN - Al 7§32

o ¥ o 2 A F NI ETIES R 4o B A

T\
S

)

(T2 TE e T & TS o T ) Re s R
(THa = F Tzt~ ¢ Rpd- g waTsdnsaE,)
PR ETS - BEa ) £ H 5 P 2P E B i gund 4 (Hoosain, 1992) »
& AT (] Fe® )~ %*ﬁ 23 (B8 )~ 23 (factoid > 4 11 # 30 p ~23.5
BB oipsni2 A (Ao TFL v 7 AR) R ARRETR A - B2 R PRE
N & o

WLFLFUAR T ZRTRABLAF oA FLEI L EFRFAER
- L 0 E A TR (X T A e e dok T ekt Ak )
EPH2 ARG PEWLEANFE o FIRLZFRG AAUL T AL R

Fped s B2 B (heuristic) KR R > blde > £ EAL R B g;m/yiﬂz

FoORETEHCS S R A B A 1 R AR 0 SR NS
¥k nd B RN E 90 9k & H PP (Xue & Shen, 2003) ©

4t > 1

blde T2 K F 0 AP g SR i T S (BYA(E)P

7
=
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2

- BFRIEE o

(B)/& (E)/P (B)/#£(E)/ % (B)/7+ (E) ;°

B¢ BRAZF A - B3
RPN P RN ETRE Y 3 fospnl

4o+ % @2 (maximum entropy ) ( Xue & Shen, 2003) &
2005) =

i
( conditional random field ) #i5% ( Tseng, Chang, Andrew, Jurafsky, & Manmng,
T
WU g - S

o 4521

5
i

4k -
PV iR EE Bt

vocabulary, OOV ) P# >

8 13 R A

DI T B (out-of-
Pl RS F R WL (F e 405 > 2007)
2006 & f¥ 2GR E Y 0 A ¢ v PR E 2o ST 3 2 97.2%

e ABh ;%—4 KEE iﬁ%%”r?‘;?’ﬂljxf‘a4i%‘*ﬁv%” - RPETIHEL

76% (% AR 0 2007) 0 A FE S 2 ¥ (1995) AF %Y gl TEre

BE RS B e £- 8 SRE
SrpE o @ F 38 3] T b
SR G o

= @%z' 3}%’5”?‘]’(
FIEE > g NIMEUF 3 - R
AP 2R RF T RILOF - 0 F AR WD R RIEHEY o ¥
e 2 (6T E e I o2 22 FRTFERPLEED
HFE e A W P BTR AR E R e s AR 0 2P 2 T
(wordhood ) ¢f* 42 (Huang, Hsieh, & Chen, 2017) 17 RiFFB B F 2 18 =
- B RTINS R el e
9 2 2=
ﬁ\‘ R

B ETRS > T - BRI ERfEF B aEPsE (part-of-
speech) e 2> a@sg§ 22% A gen@i > & A d A5 24 % > Thrax ¢h [ 352
eh# jtF | (The art of grammar ) ,T} C RS R A 2 B BRI L B
(participle ) (article)) ~ % 230~ 4 53
PR AK &L 4 g @ AP

Rl

‘:;
SRl R o iE 8 BIAE
] r‘rhk\p‘;—;l /ﬂ % ’ _P ‘4‘1)\}—!&;?3:?‘:
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1-

(interjection) e ARfRZ. T 5 P 2 H - 3l xF 3 F 3¢

(B2l ) (B 2 1989)0 % E ¥ Mg iEsE A

=]
e
’
g
=]
’
T
i
pl|
’
NN
¥
R

PR 0 MR KR
W o BEITAT T hoARALACET v o) Tk (2015) 0 & FRAE A A K2 R g o5
(O

AR 1287 B30 B A E 0 B B RGP BT A e

’

B e ERR o T BT FRNRT B ORP A 0 Ao Y v R
SR ol (2004) Rl 4 i A gt 232 (information-based case grammar,
ICG) B 2 d 8upsraf » A B2~ 2 1 FF ~ M~ P~ 3~ 8%
PO R B e
pRGET anepheiE < R Lﬁtﬁﬁ%f? P RFTFLEE o B2 D

¢ s v AL L £- Bk (disambiguation) 1F¥ o 7v W g AR A
SHenE 2 PR G H - P (80-86%) 0 e H B F R aniirg B i Af
oo b AP K IEIET S5-6T%T b o AT hD AR BRS BE § N
R ARG o hiipikie TR Y O SRR K p - B e fRie g ag

B AR T HE - IR (tagset) T BV FRIPHELR
R o PR ABER N R ERES TP AT RPE) B
g (¢ 2 AR 2 2004) a—J’ <~ ¢1;2 & (Chinese Treebank ) *t
® % e V< F8 & (Chinese Penn Treebank part-of-speech tagset ) 47 &7
HNFEER @Y AW iEEAEN SV 2 3% (Hidden Markov Model )
(Jurafsky & Martin, 2008 ) o H s #7537~ ¥ 32 * o &3 g (cyclic
dependency network ) " HEAE e 0 EHF AP < #2172 B (Chinese Treebank
7) ¥ iE 5] 93.99%:=1 #£ % (Toutanova, Klein, Manning, & Singer, 2003 ) -
R R R e e R “ﬁ‘f T RATRIITERE o B F

MR R EPRM o Gldoi F et A B ( EEL 4 b T gt

(w.

) Few A B RGE e blde TR P2EE B P Tt
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e T ¥4 = NFR— FBFLF o iE

o

Haodd e v RFE@mautamt k-

5~ o

%
=
4y
)
p2
It
i
%t
-1l
1:1‘\*'\
—n
EH
N
Y
E
3
ﬂlx
o
e
(ﬁ
O

Y RO R - R AR BT e 93 ¢ auaf Ak o

(syntax) A Eg & L < ¥ i (P8 05 )0 H 1 e § S gg

oo RFTARILY 0 23 eh (TRl p B MR e 2 MRS

R IRk e

_M\

R oo b AP RE *;_ﬁr},“'m{—ﬁﬁéﬁﬁﬂéﬂfr’%’ﬂ?é‘i”ﬁ

p1iE 247 ¢ gl B 4 (Jurafsky & Martin, 2008 ) o Lt B M4V it Kk p 3 2 60

N

(1) % ¥ ik (attachment ambiguity ) o &]4e T

T ThIREa, BaFov R LT aa ]2 02 VR AT

SREERN TN = 2] U = e 1

>
Z )

L
o

B MR F R R iR TR R IR ahe 2 By A

BE L JEAREREEFEYE A PRI AR

TR D RIS o T 0 5k 24T AT A 2 e - R £ I amE o

2145

PRI RETEBELAREZAN AL 0 LA *HGE P SR A

W T E N Za0h o b p RFT AILY Bk Y Lo A ek

= & %% (constituency grammar ) frix 3352 (dependency grammar) o = 4 3%

i fr Chomsky (1956) % 3% %14 (phrase structure) 3 %7 B 1% > 32323

34
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AT EA - BB TRS R EBIATRE TR 5 BEAS N T

Hu X0 ok i@;éuq\;fg'rs’ﬁ # 74 (derivation) 4B] » bldo— B HF 7 iR -
r:;’fii
m |

# 5 3% (noun phrase, NP) fr#+37 % 3% (verb phrase, VP) #= ; ’IF';E? Gk

SARRIT R E G R A B A k) FP AR PR
i ¥ FE A L RS A kP B (preposition phrase, PP) & o = 4 5
A MR N §d - BoZaTRAE > KA AH G (root) R &S

Bk R A o BB A T A RS ERAs L o B ATA RP as A F
fAL > NfE2 G kP E (terminal ) G ook o XA FE R ET J B L ARE]
7% £ 72 (4 Cocke-Younger-Kasami & & i » f§ # CYK /% & 2 ; & Earley /&
FE) BRIFTAFARD GRS - B oS e B A e d 33

ER RIS LR R B Bl R

ot
.
=AY
11%
E:D
=
pIS
<
FTIS
T
=AY
&
S
bl
|4

32 (context free grammar, CFG) o F 3Rz e imd RR3I7 0+ F > - B
YLE T Gy el E A PIT - SRR AR RS o 30
"% 5 ok e b 2 32 ) (probabilistic context free grammar, PCFG) 3+ 5 &3 7
i Ieho 2 BE i T 0 RE | chor 2 4 % (Jurafsky & Martin, 2008 ) o

AECT TR A2 FARATIdmE XL (FPPE N 2398 EE) &8
FoTEBFE PR FPREFRDIMEGH G A TALFEE ¢ o F
SR U R ?yj‘ﬁ FeRrEABILY PP wF | W jpikIE
(dependent) » igd i 4, Z R FBH W P A Ik o FTigiziz | BE
BERA I P ERPRZIF AT g B Ty | DB EBFI R
kg FEE e ¥ aPRF A M % { P& (Covington, 2001 ) > &4 Kintsch 22
Mangalath (2011 ) ,T*#F] MNEGH GV EREFF RN ANEPE R~ L8
it AR AR M D > FTERREGFRIITEL T AR
WRapEM o ATV o Zp iRl G (Nivre etal, 2016) ¢ G4e o

AR B HEAEERINTS T, LA Banrgooa (A R
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Mo o A Ta30 (NSUBJ) BE 2 5 TAR ) & st Tep 0 & T B30 1
% (DOBJ) - i& 532 wdrpFié * cnd da s ) 2472 (shift- reduced
parsing) o v |47 pF - B B iﬁ%ﬂfwﬁ’ﬁﬁ¥gu%%%ﬁﬁ\

%iﬂﬁ%ﬁﬁﬁﬁ’{E§§@%ﬂ§ﬁ%ﬂwﬁ*{ﬁﬁw,%% B2

B 5o R~ PR E R ST ET - B R o BITE R TR
PRATRGH A TV EAF S RERORR R TR BE
FVHS o blrd b A ERS A e EPLFLTEREFAFAFY ¥

( Chen & Manning, 2014; Jurafsky & Martin, 2008 ) -

BE-FieizRF
* AARERT A L RF & (lexical semantics) o 3% & (structural
semantics ) ° #  3g & B R E I Ardp Hehl & 0 1 RIED R B T
A2 hd A (Kearns, 2011 ) tilde Mg ¥ &, e TR REH, ¢ 2 224k
arig (F i~ ER) REd Fd WP RAES B (PFAE) 0B K
FEREALEARRIROLL 2 B IFRAL B AR S g
PO AR E R A o Rl BHERFE RS S
UL T FLYRBI PRFEAATY AT NIRRT R
LﬁﬁwMﬁE’%&ﬁﬁéiﬁﬁﬁﬁﬁlﬁ—ﬁﬁ°ié%%?éﬂﬂ’
PEFRFARAAMAG - AT i B (Jurafsky & Martin, 2008) - 7 L £ 3% i
P &Ptk Ap B 503 % TR (language resources ) A 173 R Bk #f b f0dp 1A%
B o p4ci f i (WordNet) (Fellbaum, 1998) # 4% i34 I & it 4, >
(REFBLEZFOM G 7§ TRAPNARIE Kk -

F o BB B EE B AT WA (PR P 2 S

36

doi:10.6342/NTU201900027



\r
K

Ar S
By
| ¥
fmf

Rt fHEwReF AT R B3E & G T endfe (784 > R >t Firth
(1957) #r& Men T in v 5P 2. £ MBEB 7 f27@ 2 (You shall knowawgrdby

>

the company it keeps ) » 7% T » @ HF, ;‘xfjf‘u{fr? - Agﬂ:;&mg?;u»\
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=
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(K 3 357 ) i R ? - BRET B EE |0 h bl &
XeMARzES > Ld KBAKS RS 53 20 o Fpld 2 batpbe
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( Dirichlet distribution ) » 2% % 1 %#cena fe (42) %% (hyperparamter) A W

safepB -

©; ~ Dirichlet(a), forj € [1..M]

®; ~ Dirichlet(p), fori € [1..K]
48

doi:10.6342/NTU201900027



(1:13)

R f L R Ll TR R

n&ﬁﬁh
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FRo P F ALY BRGS0 & KB e A
ERAERE - B2k Y o RFL T R E IR FRE > F(15,934) =
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1 BRE? > 25 6BRANREENHEF > LHiFaL (%132 s
s ok (53w A i)y 34 (5125507 A indic) foig (% 25
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A F)F g TR AT AR R o L B F]F AT ehdE e 2t Rdeih A
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Tl?fiuﬁis?]” v OE By (TRAEE > B B AHE RO E o
R R FRFRRE] B EREEL R (2 ARG Nam) > 7
maﬁ»@gg@%»%@,g%*-@:ﬁﬁi(mXNm%

BEFY - aedl i CFiE- H %M (encode) - B2 F v E > ﬁ-’;“?%g
RS L R [ i ﬂ\ﬁﬁéﬁi’v%‘; (4o BT 3 i F TR T E ) o A p B
R B Y e )]?ev‘ PR G S T R L T30t (average pooling )
#h% A (recurrent layer) ~ & ‘28 &4 & (long short-term memory, LSTM ) ~ #%
# % (convolutional layer) # o 2@ > FIRE § BRI L RREF > (X5 % €7
PR A GRA LT TR R R Y k- B 2R ERAY
BEBVAPEFFFP @ RNN AP/R T2 5% o n L edhehk a4
AT EVROGEED W U F T OREEOS0 R 0 2 W ERPRES

81

doi:10.6342/NTU201900027



lfi’%'i—g ,FL«@ A > ;,uﬁﬂ#i &R ORI iﬁ}&;,nﬁhﬁ-% o E’,Q:j\,{ﬂ ;L“ B Tiaik
K o #-Na X Naim 4B L FELehiEm Tiode k& - i(ﬁ&aNMJ

.*
F MR BRI ko B i

EBide A B AT

o+
|k

P I N :é‘_%%’é w4 Ry (feed-forward
layer) : 51 ' & (output layer) o ¢ % 4k £ % > 4% (fully connected ) »
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Boo b i B HTERIBEfrd e Ahke ? hE RO R o d NE B AR
- AR A RN P AR E ARG B S AT E R hp

S B h f ¥y 2R 3o (negative log-likielihood function ) °
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232 AN REES

I CEREN e\

BOS Sk e L AN

AL iF |
alpha005 46(.01) .44(.03) 48(01) 43(.02)  .50(.01) .47(.06)
alpha010 . 42(01) .42(.03) 42002)  38(.04)  .45(.01) .43(.08)
alpha020 36(.02) .36(.06) 33(01) 31(.04)  41(01) .39(.05)

Ay g

C001 65(.01) .50(.02) 7002) 38(.02)  .81(.01) .61(.02)
C010 70(.01) .49(.02) 77(02)  38(.02)  .90(.01) .61(.02)
C100 72(.01)  .48(.02) 81(.03) 38(.03)  .94(.01) .59(.03)

1A
TB_T050 59(.01) .31(.02) 59(.01) .28(.04) 63(.01) .31(.07)
TB_T100 59(.01) .27(.05) 58(.01)  .23(.05) 66(.01) .31(.05)
TB_T200 61(.01) .25(.05) 55(.02) .20(.05) 62(.01) .30(.04)
TB_T300 58(.01) .21(.05) 52(.02) .17(.01) 57(.01) .28(.06)
TB_T400 60(.01) .26(.03) 48(.02) 21(.05) 60(.01) .30(.02)
Asbc_T050 65(.02) .38(.04) 59(.03) .24(.05) JA(01)  .51(.04)
Asbc_T100 66(.02) .37(.03) 59(.02) 27(.04)  .74(.01) .49(.05)
Asbc_T200 66(.01) .38(.04) 62(.02) 26(.03)  .72(.01) .47(.09)
Asbc_T300 66(.01) .38(.04) 62(.02) 26(.03)  .72(.01) .47(.09)
Asbc_T400 T71(01)  43(.04) 67(.02) 33(.04)  .76(.01) .54(.08)

EREY
NN_E200 84(.01) .54(.04) 89(.12) .37(.08) 79(.04) 70(.11)
NN_E100 1.00(.00) .57(.04)  1.00(.00) .41(.06)  .96(.09) .75(.03)
NN_E050 96(.07) .55(.02)  1.00(.00) .41(.08) 85(.08) .71(.07)
NN_E020 86(.08) .56(.05)  1.00(.00) .39(.08) 81(.01) .71(.06)
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ESLE
L S T N
Lasso 1
SVM 82 1
™ 63 59 1
NN 73 .79 60 1
Grade .79 .82 .71 .83
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