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On a Parsing Algorithm
for Efficient Ambiguity Processin g

Yuji KANNO and Kenji NAGAO

Tokyo Information and Communications Research Laboratory,
Matsushita Electric Industrial Co., Ltd.
3-10-1, Higashimita, Tama-ku, Kawasaki 214, Japan.

We present an augmented context-free parsing algorithm for processing
various ambiguities efficiently and uniformly. In recent years, some
researches had been performed about feature structure which can treat
lexical and categolical ambiguities by disjunctive feature description.

We show that, by utilizing disjunctive feature description, syntactic
and morphological ambiguities can also be treated efficiently in the
parsing stage. We also describe about implementation on a sentence
analyzer for Japanese.
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A) Syntax of ENF:

NIL (no information)
TOP (inconsistent information)
a where a € A (atomic value)

l1:Q1AAln:®n  vwhere ©; €ENF\{TOP},
LheLl, Li#ly for i#j
oV VY where @, W € ENF\ {TOP}
<{p> where p€L°.

B) Condition Cenr:
If an instance ¢ of a formula @ contains
a pointer {p)> , then the path p must be

realized in ¢.
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join(Fe.Fy) » formula
if F1 = TOP then return( Fi-; )
else return( Fe V Fy )

4. ENFZBiH? joinZAdy XA

SURLLS

FEH@m D

BE IR

X :G= {(L—RIR2, )
| L,R1,R2€ S, f€F}

FHlR A= {(c,s,e,{(g.d)Ig€G,d€ED})
s, e=20,c€8}

BER I= {(c.s,e.d)

fs.ez0, c€S, d€D)
AAX M= {([s,el. d)
|[s,el€S,N2e>s20,d€D}

parse (M)
begin
A:={("S", 0, 0, &)}
I:={([s,el,s.e,d) | ([s,el,d)EM};
for j : =1 to N do
begin
predict (j—1):
apply (j)
end
end

predict (j)
for all (C, i, j, P) €A do
for all g= (C—»RIR2, f) €G do
if (R2, j, j, P) €A then
P:=P U {(g, NL)}
else
A:=A U {(R2j,J.{(g.NIL)D}

apply (j)
for all (C, i, j, d1) €1 do
for all (C, k, i, PI) €A do
for all p=((L—RIR2,f),d2)€PI do
if d2=NIL and (R1, k. j,P2)€ A then
P2 := P2 U {p}
else if d2=NIL then
A:=A U {(RLk.j.{pD}
else
begin
d 1= f (di, d2):
if d #NIL then
if (L, k, j, d3) €1 then
dd := join (d3, d)
else
I:=1 U {(L,k,j,d)}
end
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join(Fe, F1) > formula s = ¢,

if Fi=T0P then for all @; that appear in F=(®:1 V-V ®.) do
return( Fi-; ) s '=va_join(s,v_assignl(®i));
else if F,=NIL then return(s)
return( NIL V Fi-y ) end

else if Fe= (ae1 V - V aga)
and Fi1= (a11 V -+ V a1a) then

return( remove_dupl(Fe V F1)) v_assignl(F) > va_set

else if Fi= (ae1 V =+ V aea) then if F=NIL then
return( TOP ) return( {(NIL, {FD} )

else else if F= 2::01 A - A Aa:Qn tuen
return( join_compl ex(Feo F1) ) return( { (A:1: @1, {F}), -, (Ra:®a, (F}) 1)

else if F= 21101 A A AuiQa
A (W V- VW) then

join_complex(Fe,Fi) > formula begin
begin va ‘= v_assign(¥, V- V ¥,
¢ = A A::0i, where A;:®; appears in vs :=U siin (A:®, si)€va.
i conjunct of both Fe and Fi; i
u; := A A;::®yi, where Aji Dy appears return( va_join({ (A:1:®y,8),
i only in conjunct of F;: <, (Ani®a, 8) ), V) )
d; := "disjunctive conjunct in F;"; end
wy = uy A dy; else
if we=NIL and wi=NIL then return( TOP )

return( c )
else if wi=NIL then

return( ¢ A (NIL V wi-i) ) va_join(se, s1) > va_set
else if di#NIL and wui#NIL then begin
return( ¢ A (we V wi)) s 1= ¢,
else if di=NIL then for all (A:®@, be)€ se do
return( ¢ A make_disj(va_join( if (A:®, bi1)€sy then
v_,assign(de),v_assign(di)))) begin
else if ui=2A:¥; then s = s U {(A:0Q, be U b1)};
return( ¢ A A:(j oin(We, V1)) ) se != ss — {(A:0, be)}:
else s1 = s1 — {(A:®, bi)}
return( ¢ A (ue V ui) ) end;
end return( s U sy U s2)
end

v_assign(F) > va_set
begin
B7. FNFCOjoinZAILY XA




unify(Fe, F1) » formula
if Fi=TOP then return( TOP )
Fi=NIL then return( Fi-i )
(aer V - V ass) and

else if
else if Fo=

Fi= (a1 V -+ V aia) then
if aei®ai; forall (i,j) then return( TOP )
else return( V aei )
i» 801781}

else if Fi= (aar V + V aea) then return( TOP )
else return( unify_compl e x(Fa, F1))

unify_complex(Fe, F1) » formula
begin

u = AA;:Qi, where label of conjunct A;

! appears in only one F;.

do :

dr ¢

for all conjunct-pair (A :Qs, A:®y)

in (Fe, F1) do

"disjunctive conjunct in Fa";
"disjunctive conjunct in Fi”;

It

begin
Q= unify (D Di);
if ®=TOP then return( TOP )
else u = u A 2:0
end;
(de, se) :
(dy, s1) @
u'= "retract all conjuncts in seAs: from u”;
if di=T0P then return( TOP )
else if di=NIL then return( u A di-1)

else return( u A unify_disj(de.d1))

expand (de, u);

expand(d:, u);

end

unify_disj(Fe.F1) » formula
begin
v = TOP;

for all disjuncts W¥e in Fes do
for all disjuncts W in Fy do
Vi= join(¥, unifyWe, ¥i));
return{ ¥ )
end

expand(F,E) > (formula,formula)

if F= 21101 A+ A AaiOn

A (W Vo V W) then
begin
v = NIL;
s = NIL;
for all Ai€F do

if there exist a conjunct A1:®e € E then

begin
Q= uni fy(®:, De):
if ©=TOP then return( (TOP,NIL) )

else
begin
s = s A A1:De:
vi=v AN
end
end
else
v i= v A AiiQ
if n=0 then return( (v,s) ):
for all ¥, do
(vi,si) '= expand (¥, E);
¥ = TOP;
for i :=1ton do

VTi=join(V,vi AA si-1 A si+1
return( (v A ¥, s A s1 AA sa))
end

else
return( (F, NIL) )

X8. FNFTQunifyZrdy XA
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