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A Generalized Chart Algorithm
as

a Uniform Processing Module for Natural Language Processing

Yasuharu DEN

ATR Interpreting Telecommunications Research Laboratories

In the research areas such as interpretation of conversations, an integrated architecture for syntactic, semantic.and discourse
processing is strongly required, since no single sort of information is decisive to derive an appropriate interpretation, and thus
there should be diverse interactions among several sorts of information. Abduction is one of the powerful approaches which realize
practical integrated NLP systems. In this paper, we propose an efficient computation mechanism for abduction based integrated
NLP systems. This method avoids unnecessary derivations by employing a goal-driven bottom-up searching, and reuses partial
results by using a chart-tabulation technique which is extended from chart parsing algorithm. We explain a basic idea of this

method, and show the central part of the algorithm with simple examples.
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sem([delArgs]) :- de(Args).
made([call,X]) :- until(X).
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de([write,X]) :- write_with(X).
de([write,X]) :- write_in(X).

% EHURIBR
until(X) :- time(X).
until(X) :- event(X).

time(tomorrow) .
time(friday).

event (come) .
event (write).

call_by(phone) .
call_by(letter).

write_with(pencil).
write_with(pen).

write_in(X) :- language(X).

language(japanese) .
language(english) .

B0 8: TMRER / HiRE /| Rkt oFl

TOPITR, TBRER [ HERRDT & BRI A REL
TWEHDES5 RS Lal, FlalE 552 %%
TEL&] DX, EROBMFANEIRICIR S HECEE
MR 288 4%% 415 &, XekoiEdk [ SEEMTsK
b o e CEWBERATADREOTIE AL, BOBODRKR
D ZIREEC & ICIPRESR [ MEREMENT & BRI SR BT
PRBECERDbRZTHSS. chiEBe LTl BIESR/
HEEEERRIAR ICEREAT 2 TRe PO L & LT DAL
T wd. Lal, FRMEFEHLEAVW 3 GETREE



3R [ BEREIENTE ¥ 2 — & B BNICEBRIBITE ¥ = — % T
ToLERDB. RIC, HEER /| HEEEREF v — b
XoTEFFTBZELTH, BREHESa—rizeh it
AICBETCH D, LT HE, BHREN D, GCPoks i
EHEBROF v — MEA L REHED AV ERRN I TR
Al (BIZE, FEWEHFY sem([made,call,comel) % Fi%k
BICEHMT 2 BB 2ELTAH ). 25353 &, SHF=
Va - bTRHER [ HEEET Y a — A L AU ke T
LBERDHDZ DT, Fhhb, b¥bXhbDEY 2 —
rESFTEERE AN EF, GCPOTAFToOb L s
7o ZeRAE TEARSIRIECH 2 BRI — B ic 5L EREhE]
Chdl BeoflcsnTlifizEhTnw3inT, GCP
CXBRABBEOTHE. LT, COREREEA LM
BICH L TR RILT 302 R8T 5 &, DBk, co
REZHZT L5 2T BARERILT 5 C L8388
DEBRLMEL % 5.

5 &bz

HERE | BBR [ BES OB LI B\ TR A B
LELLNBT IX I v a VEIERYRACE R 5 Tk
GCAP 2HE L. COFHER BABLEHRET LD
WEz Iy LUMET2 ¢ 2HEL LT3, KRBT
i, ¥, GCAP 0EARWMAET A 77 L LORLIR
BERTGCP 7A=Y RAKDWCHBH LA GCP o
RO 2 5TH 5.

1. BRSO _ERTEERIC X % MEEk g oo [l
2. Fv— b AV EHIEOEFHA

KRETHE, T7¥7 vz vic@@ba i (KEoBA, )
HEHA B, KHOXFAL) COwTER< Ao
Te. REBOP AR X OV FRARKEEETE 5 2D CEECT
5. chonTlBEESRDTR~3.

HEE
ABFREIED BIC DT> TRMAE T A v P ERS wie

7 AARHEE (RESEMBIEET AR AS), BTHE
(NTT), HiiR{ (FREAPTHE) FRICEH LT

SE

1] 5. &+ — MEURESCRBAT « tER o —EokES. BAY 7
b Y = TRIZREE 9 MIALFRNEE, pp. 141-144, 1992.

[2] B, SiH. BHEEOB &S b R BRI OMBIE
. TEARSHELEOFH L WISH] v v R Yy A%

58, pp. 40-49. ETEREERL HAY 7 Vv = TH
#4, 1992,

B] FH, 5, B4R, BR. K AT v 7' F v — MEKESS
WFISCAERR. HRALE LTI, (92-NL-88):95-102,
1992.

[4] K. Hasida. Common heuristics for parsing, genera-
tion, and whatever .... In T. Strzalkowski, editor,

Reversible Grammar in Natural Language Processing:
Proceedings of a Workshop Sponsored by the Special
Interest Groups on Generation and Parsing of ACL,
pp- 81-90. University of California, Berkeley, 1991.

(5] 1M, iR BASELECE T 2HA0HE = v
Ea—XY7 FYz7,8(6):3-16, 1991.

[6] J. R. Hobbs, M. Stickel, D. Appelt, and P. Martin.
Interpretation as abduction. Technical Report 499,
SRI International, 1990.

[7] M. Kay. Algorithm schemata and data structures
in syntactic processing. Technical Report CSL-80-12,
XEROX Palo Alto Research Center, 1980.

[8] H. Kitano. ®DM-Dialog: An experimental speech-
to-speech dialog translation system. IEEE Computer,
24(6):36-50, 1991.

[0 BB, @M, BH. Al Egosinc X 3 EHE
FEEN. TEHASELBECES T 2HANME] v vRy
v ARRICEE, pp. 97-106. EFEREERS - BHAY ¥
b Y = TRIZS, 1992

[10] S. Shieber, G. van Noord, R. Moore, and F. Pereira.
Semantic-head-driven generation. Computational Lin-
guistics, 16(1):30-42, 1990.

[11] S. M. Shieber. A uniform architecture for parsing and
generation. In Proceedings of the 12th COLING, pp.
614-619, 1988.

[12] D. L. Waltz and J. B. Pollack. Massively parallel pars-
ing: A strongly interactive model of natural language

interpretation. Cognitive Science, 9:51-74, 1985.



[<16I§IT,;,'S:]

12

o ——

# Arc From # l Arc From
1| npe, [T, X, £],car) - 11 | vp(L&, £1,01,call) 9,10
2 | vpla,[%E, T, &, £],come) - 12 | [pple, L&, &1 ,de,car) 94C+11
3| [npla, [T, &, &£],car) 1 vp([&, £1,00,call)
[MpCle, X, 51,21,P1)] [?]sem( [de,call,car])]
pp(a,Z1,P1,car) vp(a,[],call)
4| [vple,[%, T, &, £],come) 2 13 | [ppe, [X, 4] ,made,come) 10+D+11
p(L%, T, X, £1,22,P2)] vp(L&, £1,00,call)
pp(a,Z2,P2,come) [?]sem( [made,call,comel)]
5| p(lT, &, £]1,[&, £],de) 3 vp(e, [1,call)
6! p(l%, T, X, £1,[X, 5] ,made) 4 14 | [[?]de([call,car])] sem([de,call,car]) 12
7| ppe, L&, £],de,car) 34+A+5 || 15 | [[?Imade([call,come]l)] sem( [made,call,come]) 13
8 | ppla,[X, 51 ,made,come) 44+B+6 || 16 | [[?]call_by(car)] de([call,carl) 14
9| [pple,[X, £],de,car) 7 17 | [[?Juntil(come)] made([call,come]) 15
lvp(LX, 41,23,VP3) 18 | event(come) 17
[?)sem([de,VP3,carl)] 19 | until(come) 18
vp(a,Z3,VP3) 20 | made([call,come]) 17+1+19
10 | [ppa, [ &, £],made, come) 8 21 | sem([made,call,come]) 15+ H+20
[Mvp(Lk, £1,24,VP4) 22 | vpla, [1,call) 13+F+21

[?]sem( [made, VP4, come] )]

vp{a,Z4,VP4)

a=[,3%,%,7T, &, &]

B9 BEEvwp(K, 3, %, 7T, &, £1,0,vp) OoBHTHERENEFv— 1




