$�0HWKRG�IRU�&RPSUHVVLQJ�/H[LFRQV

Strahil Ristov, Rudjer Boskovic Institute, Zagreb, Croatia, ristov@rudjer.irb.hr

Eric Laporte, Université de Marne-la-Vallée, France, laporte@bastille.univ-mlv.fr

Lexicon lookup is an essent ial part ofalmo st ever ynaturallanguage processing

system. Natural language lexicon is a set ofstrings where each string consists ofa

word and the associated linguist ic data. Its computer representation is a structure that

returns appropriate linguist ic data on a given input word. It should be small and fast.

We are proposing a method for lexicon co mpression based on a ver yefficient trie

compressio n method [2] and the inverted file paradig m[3]. The method was applied

on a 664 000 string, 18 Mbyte, French phonetic and grammat icalelectronic dictionar y

for spelling-to-phonetics conversio n. Entries in the lexicon are strings consist ing ofa

word , it´s phonet ic transcr iption, and some addit ional codes. An example entr yis

( phonétique ,fonetik,.A31:fs) .

Alt hough a trie can be built fro moriginal lexicon and co mpressed, the compressio n

perfor mance is much better for sets ofshorter strings. The phonet ic lexicon can be

separated in two sets ofshorter strings: words and phonetics , where only French words

are in the first, and the phonetic transcr ipt ions and the addit ionaldata in the second.

When co mpressed tries are produced fromtwo sets, the sumoftheir sizes is much less

than the size ofthe compressed original lexicon. The challenge lies in how to connect

appropriate word/phonetics pairs in two structures in such a waythat overallreduct ion

in size just ifies the added complicat ion. To compress the trie efficient ly, input sets

must be sorted in advance [2] therefore in-set ordering can´t be used. Further more,

there may exist mult iple phonet ics for a given word, so the problem is a complex one.

It can be so lved in a wayreminiscent to inverted file index co mpressio n [3].

Compressed trie allows for a procedure that transforms it to order preserving minimal

perfect hash funct ion [1]. The number offinalstates that can be reached fro mthe node

in tr ie is stored in the node. Then, when traversing the trie fo llowing the input word we

can extract that word´s ordinalnumber. Inversely, a word can be obtained through its

number. Since member s of pairs word/phonetics don´t have the same numbers, so me

sort ofindex must be built. The index is a list ofphonetics number s for each word

number. The search procedure then goes as fo llows. First, input word is looked up in

words trie, ifit exists a number w is returned. Then, the list ofphonet ics numbers p w in

index posit ion w is retrieved. Finally, phonetics trie is searched returning phonet ics

entr yfor ever ynumber in the list. The largest part ofthe system is index so it is

compressed as fo llows. Ever yN- th list in index starts with the explicit phonet ics

number and the rest ofthe numbers are represented as the difference fro mthe

preceding value enabling ver ygood compression wit h canonicalHuffman codes. The

drawback is necessit yfor slower sequent ialsearch but the speed is st ill acceptable:

tens ofthousands words per second for N around 100. Overallsize ofour compressed

searchable lexicon is 7% ofits textualrepresentation.

[1] Lucchesi and Kowaltowski . Applicat ions o ffinit e automata represent ing large

vocabular ies, Software- Practice and Experience , 23(1) pp. 15-30, 1993.

[2] Ristov and Laporte . Ziv Lempelco mpressio n ofhuge natural language data tries

using suffix arrays , Proceedings of CPM´99, LNCS 1645, pp. 196 ˘ 211, 1999.

[3] Witten, Moffat and Bell, Managing Gigabytes , Morgan Kaufmann, 1999.