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Natuurlijke Taalverwerking
Natural Language
Processing
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Overview

1. DCGs

Trees and other structures,
Alpino Demo,
Generation,
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Sandy hates Java.
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s(tree(s, [NP,VP])) --> np(NP), vp(VP).
vp(tree(vp, [V,NP])) --> v(V), np(NP).
np(leaf (np,sandy)) —--> [sandy].

?- s(Tree, [sandy,hates, javal,[]).
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Semantics
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Parsing vs Generation

semantics), according
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e Generation a structure (semantics)
onto a string

TUIREA0100 #};‘

'd X rmm




informatiekunde

I‘_J _r"" _ E ﬂ I

20040 u

041011100 Generation: Applications

formulating the output
of a database query in natural language,

e Machine Translation
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Generation with DCG

?7- s(know(kim,perl),String, [1).

MHFdMJ’




informatiekunde
A rOn ELT LRy

el il - -
0410111001071 Machine Translation

From Systran (www.systransoft.com)

Bovendien woorden met dezelfde

net Nederlands er nge
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Machine Translation

From Systran (www.systransoft.com)

o can keep you
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Machine Translation

Sandy haat Java —

Sandy hates Java.

Java haat

° kent

o does know
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Grammar-based MT

Parse Dutch input with

a language
syntactic-semantic structure S

a grammar for English.

Indepenaent
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0/l Interlingua

Represent words by canonical elements (no
inflection, tense, agreement, case marking
etc)

* Jan, John — john,
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DCG with Interlingua

All rules in the grammar must be extended
with an Interlingua argument,
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Machine Translation Problems

Mismatches in syntax

* Kim zwemt — Kim  swimming,

does not
graag likes
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Machine Translation Problems

Lexical Ambiguity

* Kim zette de wortels op tafel —
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Machine Translation Problems

Syntactic Ambiguity
* Wie kent Kim —
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Parsing

Prolog provides top-down, depth-first,
parsing strategy as default,
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DCG uses Prolog top-down search strategy,

Therefore, left-recursion leads to problems,
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Left-recursion in Grammar
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Left-recursion in Grammar

Peter's (broer’s) huis

np ——> det, n
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Removing Left-recursion

n —-—> n_lex, pp_star
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Removing Left-recursion

Changing the grammar also changes the
structure assigned to input-strings,

Although this can be fixed as well.
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Removing Left-recursion

Removing left-recursion can lead to
explosion of the number of rules in the
grammar. (Moore, Proceedings NAACL,

p0010)
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Alternative Parsing Methods

Prolog searches top-down, depth-first,

Alternatives:

Bottom-up

Breadth-first (parallel)
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Alternative Parse Strategy

Requires separation of rules (data) and
parser (algorithm)

Grammar rules as data:
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Top-down Parsing in Prolog

top_down(Cat,PO,P1) :-
rule(Cat,Daughters),
find_ds(Daughters,PO,P1).

top_down(Cat, [Word|Ws],Ws) :-
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Top-down Parsing
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Bottom-up Parsing
dog barks

DET barks
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Shift-reduce parsing
Bottom-up parsing!

Start with the input, and search for lexical
categories,
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Shift-reduce Algorithm

. for storing intermediate result,

Remove the leftmost element of the
input and add its category to the Stack,
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Shift-reduce Algorithm

Stack  action

String

the dog barks
dog barks
barks

barks

[det,n]
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rule
lex(the,det)
lex(n,dog)
rule(np,[det,n])
lex(v,barks)
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Shift-reduce in Prolog

sr (Input,Stack) :-
reduce (Stack,NewStack) ,
sr (Input,NewStack) .

sr (Input,Stack) :-
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Shift-reduce in Prolog

reduce(Stack, [M|NewStack]) :-

reduce_rule(M,Ds),
append (Ds,NewStack,Stack) .

° order of Ds
reversed
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Optimized Reduce

reduce([vp,npl|Stack], [s|Stack]).
reduce([n,det|Stack], [npl|Stack]).

No need for append or search,
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