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Sentence Abstraction : Sentence Revision with Concept Abstraction

Tttt

Gon Kim" - Jae-Gun Yang' - Jae-Hak J. Bae'"" - Jong-Hyeok Lee

ABSTRACT

Sentence abstraction is a simplification of a sentence preserving its communicative function. It accomplishes sentence revision and concept
abstraction simultaneously. Sentence revision is a method that resolves the discrepancy between human'’s thoughts and its expressed semantic
in sentences. Concept abstraction is an expression of general ideas acquired from the common elements of concepts. Sentence abstraction selects
the main constituents of given sentences and describes the upper concepts of them with detecting their semantic information. This enables sen-
tence revision and concept abstraction simultaneously. In this paper, a syntactic parser LGPI- and an ontology OfN are utilized for sentence
abstraction. Sentence abstracter SABOT makes use of LGPI+ and OfN. SABOT processes the result of parsing and selects the candidate words
for sentence abstraction. This paper computes the sentence recall of the main sentences and the topic hit ratio of the selected sentences with
the text understanding system using sentence abstraction. The sources are 58 paragraphs in 23 stories. As a result of it, the sentence recall
is about 54~72% and the topic hit ratio is about 76~86%. This paper verified that sentence abstraction enables sentence revision that can select
the topic sentences of a given text efficiently and concept abstraction that can improve the depth of text understanding.

I|/E : 2BRABHSentence Abstraction), B2 (Sentence Revision), %A% (Concept Abstraction)
1. &2 = ERude # UHoR FAFYNE 4T 24
A3 e FRTFTALEEDY EHAHA BARL of
ARG L Aol Azt uiol BFozm THY n|9 el onjAd #Ax sepzich meld, E3RAE
o1& #Aste WHolth TRREHHANA, Al = o] BN GET obvegt E3o WEE A9NEe Fo}
AFHE A4t B9, A4 LFE +3 1‘4 = N FuE7t 7

SAEAAY wRA $oi5E AAB e, o6l
e ge Fols AAE olHE FAAY Ued
of 98% BT o BAST P BECG B =84

¥ o] wEE 2004d FAistme] dde oge AU B
@51"4‘:““"‘ E27] 2% R05-2004-000-12362-0 X|91og
%" 34 EAdgstal ot AFE - ARFAFER
E 3] d gt gt AFE - HEEAF S
T EAEY S e - "éi%«‘l%ih A
it g 8 A 3REHoEa HEEIey 2
TEHF 20049 5 18Y, AR ¢ 2004&3 74 3d

b
SR

11 3 &7

EAREE 2% AHgE AHE e AR XA
, ofWol 5] g WE S EutE EFoR FAFA,

I BEsA dot J1EY wFud

,17-2012 239 BAITZE "R 98 + U=
J AHEE BEdz 3 gtk orjde B Ee
TAREEC THAE uiARIt REIAY, 9n)

e
ke
N
Ny

o”ﬂ

ABY

M0odn oo ©
oX m tio
o0

= 2



564 EXNMEISR=FEX B M11-BH M5Z(2004.8)

wrlel $ARAol ofd] EgHol A Be ALE 3ok
R oz Ade] ojele AuiEH 3, 71E Aol
FEAY RobN e TEAA A4

© ZF A (Corpus) &

i

Heha gk
SRR, S TRRES s AnHe
252 sotsie B4y, PR T84E Kot
9 5 & 38 Holg B ERAAE ol sl sl
o BAmEYEE U, 29 RS ¢ A9}
2 FHAREEC AXE LEX Aug vgen

12 2 AT

Aol e EoplME 7HEF Aojehy me Ade
gg3sta] 7A@ AFEA L dHF A8, 17-20,
2117} A5} sith o4zl gokolg, AM Lo g
A A ol Jhsdittd dEWE ved F
QAR digk gate) Bd 9 AE obge AT A
g T F, Aol A7 vkg FAsA BRos #E
& ¢ glofol st ZAWHL ol QofFAA A Altol
A7k vio} B0 BEE v AolE st U
ott,

89 AEHE 28 248 98 gg, o1& MAHsd &
oo vE4, 284, FE4 T& FAANAL d97]de
ket £ %9 HAHCut-and-Paste) 2] Sy i(g],
© EAH(Intra-Sentence) ¥ #3-7HInter-Sentence) L E,
@ ohuistAY A3et ol AA, @ EEY Yt B &

.

3}, @ g0 Y, 18z @ AHUNA F. oy
e Fol ol AFHE vz HLAA J‘i‘iF—ra A&

T itk o] Mol Agkste] Add Aol AAEYE L& %HKSum-
marization by Generation) ¥ Eo]t}, H2tAS WHE
TFE9 ZmelM B, FAA Mz A9 + gde 3
g7 A3 FEo oujAe] i sojo} st ALR
vt o FoA dudoz HAdHo| o nEH Y
AL, NEGTFAME TEA(Corpus)E #&3H7L #obA
A& FEAA A8t doh

o Aol whet, @ & oA o] FolR]
& (Local Revision)Z+ £ 3t :E(Global Revision)&
4% 4 TH8 20]. 40 ¥ (Local Revision)[812] 7%
o, &9 &out, RAMET g &ojEo] AtAlE
3o wEg Faty] i, % AE =211 whel,
E‘r% £o2 QAHAY F7HE £5 ok ol & &
tAle} F712 Hoh o] (HEst $9E 89S 48
47 2Y9(Global Revision)(8]9 7%+, 2+ &%

2
JL
4> &

FAudS

r1r

kY

¥ Lo
.“1_0-

o

of e AW Bt ol & EFEEYH d2 A

o

HES @430 3ok
A8 ek &3 Y(Sentence Revision) (8]0l
QO 9% %4(Text Compaction), @ #7347HSentence

Reduction), @ &%%%(Sentence Compression) 5¢] Ath
olggt FANEY W FoAAM O YFEFA(Text Compac—
tion)[8, 18]+ Foi= —E‘ Foll Al ebvbE Bolo oisiA 7Y
< MBS FFH FHEREY &
=28t Wlolt) o8 B4
A

HAbs Y3 e

FAYLERD H $AG0D 13, JAT g S
AE FaAE, B FA% wellEg FHoR

A 5ol stk @ A Sentence Reduchon)[& 171&
2 EZNA YEte oFEY o
S wet BN EZas
. @ EA93(Sentence Compression)
2N ARE EUE S84

(Text Compaction)(8, 1811+ &7 3H(Sentence Reduction)
(17191 27334 fAbstch 2y 2 ateld e S
AGHA oM, © B4 F2ovE AF A (Formal) &
2 XY kg @ /M¥AE(Abductive Chain)l2, 3, 1319
F-H o7 (Candidate Word)st €48 ©i(Plot Unit)[2, 13]
o #4827t 2 F A& BFY Fo THNEES B
3 8 sl

1397 g 71015
soge 9% F43 #0123, 13102, EAA
Sdon SAE A2E Yddd QULANE ARS

¢l o
(ot
KA
ﬂ
é
r{o
Mo
O
N
Sl
o
—LJ
oX
ox
r«{m
mjn
off T
2
2
S

o). ggsts 252 2(Ontology)+= F01%1
Btz olopr| & o357 Hsld
23 2EHAY fom &
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FEAEE £ FRFALAEES ¥ iz, o8
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tion Formula)©.2 {33k},
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2.4.2 FEEA7] LGPI+

Q-9 7t ¥4 FEEASE dli= LGPL+ (Link Gram-
mar Parser Interface +)[11& AF&3F9lth. LGPI ++ Link
Grammar Parser[23]9] W& SWI-Prolog API[6]E A& 3
o} LGPE 6% o3& 58 Abdg WHsta, ok 7E

TZ2E AT F vk o] AHHS "o v} FFo] 7te
sttt JEF ol g LGP TEEY d3ke, #4 1 A
oz B FA 2RI BEEY A E @ 4
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LEFT-WALL Mike and Paul had.v beenv close.n friends.n ever since their high school days.n .

0 1 2 3 4 5 6

(29 29 FERY A%: PATAARESRE A
gAn e YT Al 2 B4R 9ge te)
2.

@ Xpt 49 AR B Adwh

@ MVse S48 d&Ae AdgA 7

@ JpE HAAe 239 Bey 54olg ddwn

@ Opt= be BAE ESwAl] AAS L there T8 ¥
Aol FrHge,

® Dmc= R#Arst %*m/\}:;: é‘(‘?—r/}.

® Wde FMZAA F+F

@ Ssv GFHALE L-,—%A}ai,)r g@ 1;}

link(fm], connection(12-13, an-[, school(_G1356), days(n))),
A A AR jrv ' g ' ’
® PFf+= hae & e AR QAL it there link([m], connection{10-13, d-[m, ¢], their(_G1329), days(n))),
T ZA g g link(ImJ, connection(9- 13 j-[pl, since(_G1296), days(n))),
= = = link({m], connection(8-9, idys-{], ever(_G1266), since(_G1263))),
L oF g RaALE mAlel of A s , )
© A= FAHZEAE BAbsh AR w. 7, an-[], close(n), friends(n})},

©IDIXY]= =odold 48z A4 o7]dA

= 0]o]o = link(m], connection(5-9, mv-{s], been(v), since(_G1181))),
X, Y= oo datelth link(Iml, connection(4-5, pp-If], had(v), been(v))),
O ANS FAHALE YAt A4 link([m], connection(1-4, s-[s], mike(_G1119), had(v})},
link([m], connection(0-1, w~{d], ‘left-wall'(_G1089), mike(_G1091))),
(29 2)9 Ao FA43g ID 8L F+EEA7] link([], connection(0-14, rw~{], ‘left-wall'(_G1059), ‘right-wall'(_G1061)))]

LGPI+7} %o} ¥4 & whs o HAA7E Aot &
£ &oj FEEAIY AMdd 5 Ao #A€. o]
AR L B2 BHA Aol BolstA HelUrh &9 A
<, IDYS7} evert since® 94433l 93 high®t school®
IDRZ Ao gtk Aoz RARQ everst WAkl
sincex Ztzb 1 AN BE B34S @Al SRdo g
Aol gtk EE oj3AtE FHAAAE wpavR| el
olfiz o] Eo] wiFojd Wyt ol FolFHoly] w&Eolt)h
sy E40 3 (Multiword Unit) 241 8] ever since™ ©A
T(Cue Phrase)®] 4&& & F dojA, "zt oW gx
& #&31 de Aotk & FARE g gt o9
A HEAF highs BA} schoold} dAleld FR o724
] AL Foubg ¢ e Ao

o] d& Fal AXAL, HAL &AL 5FH gE A0 B
FEAE #AdAM FrEdolg AAE ARY F UeS
agieh. o RER FA FFAHPhrasal Verb) £3 3%
FHeojolt}, FEAE dubH oR B olFojil o] gl
= BAhG EWEAH(Particle) 7t H1Eol2 ¥3to] Hol ¢tk
olg 3 FALY "oEL FA oFMES YA o

7 8 9 10 11 12 13 14

Fo4o] EFariE oFE UFHHJYW
Aot e} WA wojz ¥E ZEWES} B
o] Foi}, BAolde] FRAR Ve ddie 1 Fo4
°l Az i

I¥ 3)2 ¢ dEe] s LGP+ &84 el LGPI+
T LGPY FEEA ARE VA7IEHLR upFo] F
FATAEEE 0o dA4KEe £%9 7 dojd ug
MM ERE 1 iA-g A AT

O{N

[link([m), connection(3-4, s-[s], paul(_(G1443), had(v))},
], connection(0-3, w-[d], ‘left-wall'(_G1413), paul(_G1415)),
link({m], connection(11-12, idr-{], high(_G1383), school(_G1385)}},

]
]
] (
] (8-
], connection(6-
link([m], connection(5-7, o~[p, tl, been(v), friends(n))),
] (5
]
]
J

(38 3) ol 2ol ChE F2EA H: LGP+

25 2EEAste o

(24 4 dF “Mike and Paul had been close friends
ever since their high school days”ol w3t EZ347
SABOTY ##o|t}. Prolog® T&83% #4347 SABOT
7} 8o mike, paul, been, friends, ZL¥ 1 ever since %
S AUt BHEY sent( X, YA Xt 9 U
A HAE 28 YE A9 AAE 47 dehd. o
dffect_state$} cue_phrase= Z+Zt OfN< 431 @5 EA
o ol-gght.

(19 )94 SABOT+= A oFel ois g
A3 2 Mike, Paul, fr1ends, been, ever since® A3 H
Atk ol T BAT R BAE ) o|Foizrh mF,
7t o3 Eo] 7t E YuHBE ON HFEZH A A =
b (2% 4)9] friendst A 3 Affect State)oll d|=3le, 1
e 5HUE Mike$t Paulolth, friendse] ¢|wl& Ax
v ARH R vhgo| BEe BAYE YERIT. FoR
Aol g 48 AAE a9 B “ATFHAN ASH
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LEFT-WALL Mike and Paul had.v been.v close.n friends.n ever since their high school days.n .

0 12 3 4 5 6

7 g8 9 10 11 12 13 14

[sent(1, 1/2) : [ affect_state ([ friend, social, sympathetic ) : friends / { mike < paut ),

state ([ identity, absolute, relation]) :

sent(1, 2/2) : [ cue_phrase ([ temporal, durative ])

AT S & & Yk oleR YT £ES FREHI
BALeve) F 2HFORH b5tk TEEA A9
(Roo)E 3 (Left-Wal)ol A8 AzHgich. 2, 4ish

H(Le
.
Mg 2ys 57

o) %7 vehye,

Mike and Paul had been close friends ever since their high school
days. But now Mike wanted Paul out of town for a few days
so that he could build a patio in Paul's backyard as a sur—
prise birthday present. He suggested to Paul that he get away
for a weekend, but Paul said he wasn’t interested. On another
occasion Mike casually spoke about the joys of fishing or camp-
ing trips. But Paul told him he enjoyed puttering around the
house much more. Paul was getting very settled in his old age.

(22 5) sl 26

{sent(1, 1/2) : [affect_state([friend, social, sympathetic]) :
friends / (mike < paul),
state([identity, absolute, relation]):
been / (mike < paul)],
sent(1, 2/2) : [cue_phrase([temporal, durative]) :
[ever, since]/ (mike < paul)]]

[sent(2, 1/2) : [affect_state([requirement, conceptional,
prospective]) : wanted/ (paul < mike),
deltalspace) : [out, of, town]/ (paul < mike),
delta(time) : days/ (paul «—mike),
cue_phrase([temporal, repetitive]) :
[but, now}/ (paul < mike)],
sent(2, 2/2) : [affect_state([wonder, contemplative]) :
surprise / (paul < mike),
affect_state([giving, intersociall) :
present/ (paul < mike),
delta(space) : patio/ (paul <~ mike),
delta(space) : backyard / (paul « mike),
event([production, power, causation]) :
build/ (paul < mike),
cue_phrase([causal, specific, purposel) :
[so, that] / (paul < mike)]]

(3% 6) Fd=id 2S¢

n

been/ ( mike < paul )],

: [ever, since]/ (mike < paul }]]
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A&E dgste d oM A4FH dEolale 49 ol
A A= gk Adolghd 7pgxde ANy = A
opgtell A AEA dEojEE AFFUE Aol 1 EAo|r}
AR A& FF4 olsiE FFF43HSentence Abstrac-
tion)et 7t 3 (Abductive Rules)& %3}o] AFH3Fch 1

, FH ks 9ate YR BAF(Topic Sentence)S
’WQ@‘:} 714 ‘%% (Mid-Depth) ol&t= T2 89k
el = 94E8 42" In-Depth) 2.2 o3T + U&
A& obvn}, 7Hg& Aol AYETY AUE HFHe
2 @83, 7k Zo] AR S od¥ & A HAL

Aolghe Ho|tt. d&ojs & At AlgdlE Ay =7
' oS Zrh 2887 ON, ZA4E FE247)(Robust
Parser) LGPI+, ¥%3%%7](Sentence Abstracter) SABOT,
a8l NAAFE 7] (Abductive Chainer) SICHA %.

(28 1De F34 d&o)s ¥y E MIDTERM(Mid-
Depth Text Reasoning Methodology)S T#3g A|xwg]
7153 Fzolth A2y dl 8ol #47|(Anaphora Re-
solver)& F4o2 EZ(Intrasententia) A9k #3471k
(Intersentential) A& vhdch 171 FH84E &3 2
. 2E A (Ontology) ¥ AFAMH(Lexicon), T&E4]7]
(Syntactic Parser), 3% 7|(Sentence Abstractor), th&
o] 84 7](Anaphora Resolver), 3% 414 7](Topic Sen-
tence Selector). ©] FolA HFAHH-2 Prolog H o€ Ho]
Z(Database)® +@% 7202, F/NE Roget i 2[4]
& WEste Ay FEEA 7]L Link Grammar Parser
[23]¢] A ZZa#(Source Program)g 7H&HsE Aolt),
opRlEte 2 o] sarle AFPAL FR[16]d BHEE o
ngFe FEel

(2d DY F3U AgelMde Ea& 46
TEEA AEY 2EHA ON HRE #iso 73
g st 2 F BAT AedAds Eg9 Fa
S A7} ol E Y3, EAF47] SABOTS A4
(Abductive Rules)& #-&3te] F9& FAse 47
A AZANFE Hotd F, PAET] SICHAE 3t
AT dFAET) 52 Bdy FAEES NgE

fr
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Y
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32 JHHAE @A

Folzl 29 Ao} #o] & EFL MdstE A
A o] # A& (Lexical Chain)(101& 8% < gldh. zeiv
AT frolofe] d4Ql ofFAlEEME ZdM HEHE
Adolt &N F2E opobd £ glg 8, B 9
oA ABAE ERE £ QU ool Fae oFHAE
71e& EFee 4, 249 9y, eMTF &y, B3 A
ol8] MAN T FAY & Ak MEL JFAEE A
At olAdg B =EdAE NEA<S(Abductive Chain)
olgti §-&rt. MdAbES Ad Ll (Abductive Link) 2 ¢}

Folz vt Mg E /At (Abductive R ule)-‘ﬂ 4
(Instance)eth. A AAAES FAse A F9 Y
€& olaligte WA di&E 7H°41-1‘31
59 AAAA ov] 2448 ey
o] 7} OIN HABEN Fddd 28 =&
o durAe ngHe vgn 7,

Ante <= Post [{=+>, =—>, =x>} Cons]

o71e| 4 @O Ante, Post, Cons¥ pred(args)®] HE 7}
A}, @ pred(args)e ONo| WAE Moz 771x) 9] ¥
T2 F99Y @ =+> and =->¥& Post®} Antedl A3}
Fol &S Uehiz, @ =>+ HHIFEA7 Jeg e
Woh (2" 7)€ Mikest Pauld] olop7|[2]8 AT o A}
B8 AdF oo},

@ % vh&ol B&E F1 Hoinn
affection(sympathetic) <= affection(offer)
@ % Eo| oW 4£ZFHo| Hr}
event(inactivity) <= event(descent).
@ % FAE e 45 o o8 #o
deltalspace) <= event(journey) =-> affection(prospective).
@ % 842 A% 48 v BA 2o
affection(advice) <= affection(cause(pleasure)) =+>
cue_ phrase(adversative)
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SDs = {D;-sent(N1), -+ Dn-sent(Np))

7|4 SDst= ¥ d28YF%(Sentence Degrees) &
Yeblind D= 2 #£%9 35 (Degree) &, sent(Nn)e 29
el A 2z #39 +A(Sentence Number)& UERAT 74
dArHel o8 ¢ ol e EFY dd=HE AL
Degree® 12 @} (19 8)2 SICHAES %3 9& (19
Sl Bl o Fof it &4 44 AFEE Vehdoh



570 HEXe|=tal=&X B M11-B3 M53(2004.8)

SDs = [1-sent(8), 3-sent(10), 3-sent(12), 4-sent(4),
4-sent(6), 4-sent(15), 5-sent(1), 5-sent(3),
5-sent(11), 6-sent(14)] ;

SICHAE (19 8)3 Zo] e £3589 dZ2YT=E
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oo 1A Bge dAFEE 602 T A UE
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Feo dAAFE A vuidth 2 ddddMe & &

A

g2 mlg 1 P FAe A FAHEES F
fopRoz XA} 1 F SICHAE B3 4L gAFs
FALFET wwate ool o T3 AE & (Sentence
Recal)# FA|##A A (Topic Hit Ratio)S T3tth
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Sentence Recall = {1,3,11,14} /{1, 4,11, 14 }
= 0.75
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