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1. Introduction

In this chapter we will comment on the effect that technological developments have and will have on the dictionary medium. Moreover, we will bring up some functional advantages that may be achieved when existing dictionaries are converted into an electronic format. We will focus on advantages for the human user of the electronic dictionary. Well-structured electronic dictionaries will more and more be used as a source of lexical knowledge by non-human users (computer programmes) for purposes of, for example XE "example" , machine translation, web crawling and automatic summarising. This subject falls outside the scope of this chapter.

It is hard to keep up with the latest developments in dictionaries. Therefore, a description of the state of affairs will go out of date quickly. What was revolutionary in 1997, is now, in 2003, quite common or even obsolete. We cannot foresee exactly what is to come but we will try to point out some future developments. Some of the things we will describe are documentary and visible in products that are available on the market. Some are conceived and under construction. Some have the status of fortune telling.

One of the major limitations that 19th and 20th century lexicographers were confronted with, was the limited amount of space in the paper dictionary. Another was the limited access they had to the data in the dictionary since only alphabetically ordered headword XE "headword" s could be searched for. These drawbacks resulted in user-unfriendly properties of printed dictionaries, such as undecodable space saving devices and inconsistency. In the year 2003, the average electronic dictionary which is available on CD-ROM or on the Internet is a copy of a paper dictionary. Consequently, it inherits the drawbacks of the paper dictionary, such as the cryptic form of the information, the use of cross-reference XE "cross-reference" s and the entry XE "entry"  word-oriented ordering principle. 

However, none of these drawbacks have to be an issue when dictionaries are published as an electronic medium. On the contrary, the new medium allows us to redefine what a dictionary should be. Not only can information which is already present in the traditional dictionary be made more explicit, the dictionary can develop into something it could never be before. In the following sections we will elaborate on some possibilities.

2. From traditional dictionaries to electronic dictionaries

A printed dictionary is usually stored at the publishing house as a large text with codes between the various types of information. Headword XE "headword" , pronunciation, part of speech, definition and quotation are example XE "example" s of distinct types of information. Depending on the age and state of repair of the files, the coding will vary from typesetting instructions to a data structure. Typesetting codes indicate that a certain part of the text is to be printed in italic or bold. A more sophisticated structure puts each information type on a new line, with tag XE "tag" s in front. In case of the latter data structure a computer programme converts the tag XE "tag" s into typesetting codes before printing. Figures 1 and 2 illustrate the two types of coding for the head of a fictitious entry XE "entry"  bat:

bat¹ [bæt] (n.; -s) 1 (zool.) ...

[FB]bat[fb][PS]1[ps] /bæt/ (n; -s) [FB]1[fb] (zool.) ...
Figure 1, entry XE "entry"  bat with typesetting codes like FB (font bold), PS (print superscript) etc.
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Figure 2, entry XE "entry"  bat with tag XE "tag" s like homno (homonym number), p.o.s. (part of speech) etc.

The first step from a structure such as illustrated by figure 2 towards a computerised dictionary is relatively easy. It is a matter of storing all the entry XE "entry"  words in an index and adding a search facility. No more browsing through the printed pages is required; searching an entry XE "entry"  word is as quick as a flash. 

The next step is an index on fixed phrase XE "fixed phrase" s or example XE "example"  sentences – or translations in a bilingual dictionary XE "bilingual dictionary" . For the user of a dictionary this is a major step forward; it not only reduces the search time, it also makes it possible to find information in the dictionary that simply cannot be found in the printed version. It would be impossible to find all phraseological entities containing the word cat, or all English words that have the French word livre as a translation
.

3. Improved access commands more explicit information

So, one of the first achievements of computerising dictionaries is better access to the different types of information in the dictionary. As a consequence, shortcomings and drawbacks of the traditional dictionary become more conspicuous and have to be edited.

3.1 No more abbreviations

The user of the traditional dictionary has to interpret all kinds of symbols and abbreviations. Since lack of space is no longer an issue, symbols and abbreviations can be made explicit in electronic dictionaries. So, there is no need to work with abbreviations such as adj., adv., bot., chem., pej.; these can be given in full: adjective, adverb, botany, chemistry, pejorative etc. Moreover, the use of the tilde to represent the headword XE "headword"  in collocation XE "collocation" s and phrases is no longer necessary. For example XE "example" , look at the entry XE "entry"  clarar in VOX Diccionario general ilustrado de la lengua española (1987): 

clarar (l. –are) tr. p. us. Aclarar.

On-screen it could look like this:

clarar (latín clarare) verbo transitivo, poco usado. Aclarar.

The use of new lines, colour and other typographic features could further visually support the distinction between the various types of information.

3.2 Indexing headword XE "headword" s plus variants

If only the headword in bold print were indexed in an electronic edition of the Oxford dictionary of modern slang (1992), a search for any of the two variants of the entry XE "entry"  

dummkopf /.../ noun Also dumkopf, dumbkopf. ...

would result in something like “word not found”. It seems obvious to include variants in the index, but in the early days of machine-readable dictionaries it was common to restrict the index to bold-printed headword XE "headword" s only. 

Slightly more complex is the case in which the variant is shortened to the part that is different from the preceding word form. For example XE "example" , a common way of giving the feminine form of a proper noun in dictionaries is to combine it with the entry XE "entry"  for the masculine form. In many French dictionaries directeur and directrice are combined as follows:

directeur, trice

So, the feminine form directrice is not a separate entry XE "entry" . The user of the traditional dictionary will, once he is used to the principle, be able to find this form, because he searches alphabetically and decodes the compact notation correctly. While looking for directrice, he will notice directeur and see that the feminine form is given there. However, the user of an electronic dictionary usually does not search in an alphabetical list of entry XE "entry"  words. He enters a feminine form in a search box – or highlights the word form in a text and presses the lookup hot key – and expects to be presented with the result. Therefore, this feminine form will have to be indexed as an entry XE "entry"  word. And on screen there is plenty of room to represent it in full.

3.3 Cross-reference XE "cross-reference" s become obsolete

User-unfriendly cross-reference XE "cross-reference" s will no longer be necessary. In traditional dictionaries, the user is often referred from one entry XE "entry"  to another (and yet another, and another...) for a meaning description of an entry XE "entry"  word or phrase. This is done by using strings like see ..., but also, implicitly, by defining words or phrases by synonyms. Especially in the case of multipartite dictionaries cross-reference XE "cross-reference" s are quite user-unfriendly. 

In electronic dictionaries, cross-reference XE "cross-reference" s do not have to be a nuisance any longer. The required information can be either given on the spot, or the cross-reference XE "cross-reference"  will become a hyperlink, so the user can simply click to the desired entry XE "entry" .

3.4 Bothersome duplication dispatched

Some of the shortcomings of traditional dictionaries are due to the fact that information is not treated consistently. This is not surprising if you consider that until recently most dictionaries were compiled manually. It was not uncommon that the first parts of a (multi-volume) dictionary were already at the printers, while the editorial work on the tail letters of the alphabet continued. Structured computer files have only been used for a couple of decades and many dictionaries are older.

An example XE "example"  of inconsistency in many printed dictionaries dating back to pre-computerised times is the treatment of phraseological entities. These can often be found under more than one entry XE "entry" , in different forms and even with different explanations (Oppentocht 2000). The older and larger the dictionary, the more numerous the (semi-)​doubles will be. But even small dictionaries, with a lower degree of complexity than the comprehensive Dutch monolingual Grote Van Dale, know the problem. If a user retrieved a list of all phraseological entities containing the word hart (heart) and mond (mouth) from the 13th edition of the Grote Van Dale, part of the result would be as follows:

entry:


phraseological entity XE "phraseological entity" :
vol


waar het hart vol van is, loopt de mond van over

overvloeien

waar het hart van vol is, vloeit de mond van over

overlopen

waar het hart vol van is, daar loopt de mond van over

mond


waar het hart vol van is, loopt de mond van over

hart


waar het hart vol van is, loopt (of vloeit) de mond van over

So, the phrase waar het hart van vol is, loopt de mond van over (out of the abundance of the heart, the mouth speaketh) can be found under different entries, in different forms. The user of the paper version of the dictionary will rarely encounter this abundance; he is likely to stop searching as soon as he has found any of the five variants. For the user of the electronic dictionary the (semi-)duplication is deadwood. In order to make the dictionary fit for electronic consultation, cases like these have to be edited.

We look upon this matter as a case of overdue maintenance; dictionaries that are being developed now, by lexicographers who work with proper computational tools, will hopefully no longer produce anomalies like these. 

3.5 Recognition of multi-word lexemes as lexical entities

Section 3.4 illustrated a long-neglected issue in lexicography, namely the status of the multi-word entity. The formal properties of a headword XE "headword"  or entry XE "entry"  are usually well-specified in dictionaries. But entities that do not have the status of entry XE "entry"  are usually heaped on the pile of microstructural mishmash. Entities as incongruous as quotations, made up textual illustrations, collocation XE "collocation" s, proverbs and idiom XE "idiom" s share the dubious status of ‘example XE "example" ’ in many dictionaries.

We advocate a structured collection of types of lexical entities. A distinction between single words, fixed phrase XE "fixed phrase" s (collocation XE "collocation" s and idiom XE "idiom" ) and free text is the minimum. Fixed-phrase categories like simile XE "simile" s, proverbs and phrasal verbs are relatively easy to identify and it is convenient to be able to in- or exclude them in search operations.

For an electronic dictionary the entry XE "entry"  under which a multi-word entity is to be stored and retrieved is not really an issue. It is essential that there is an index based on the classification worked with. If one can go straight to umbilical cord as a complete entity in the microstructure XE "microstructure" , it is of no relevance whether it is to be found under C or U. 

4. Functionality of electronic dictionaries improved

In § 2 we brought up the structure of the data files in which dictionary data are stored. Without going into that subject any further, henceforth we assume that dictionaries have a data structure in which various types of information are discriminated and that facilities for guarding the data structure are available. Whether these are computer programmes that check the files after the editing, an editing programme that steers the editing process, or a relational database is not relevant here.

4.1 Adjustable selection of data 

Providing the dictionary file is well structured, technological developments can make the dictionary as a final product less static and more interactive. A user will be able to indicate, every time he consults the dictionary, which requirements the dictionary has to meet. He may indicate whether he wants to see only common language,  technical terminology, or slang as well; he determines whether or not he wants to be presented with synonyms, etymology XE "etymology" , pronunciation etc. He can also choose whether or not he wishes to see entities which are labelled as obsolete, or vulgar etc. Figures 3 and 4 show how the entry XE "entry"  frase taken from the Van Dale Dutch-English on CD-ROM (1997) may be represented, depending on the user’s requirements
. 

frase  de (v.)
1 spreekwijze, volzin
phrase

de geijkte frase
the set phrase / expression
in frasen verdelen
phrase

2 ( pejoratief )
hollow phrase 

het zijn holle frasen
they’re just hollow phrases  
that’s just (idle / empty) talk

that’s just rhetoric

that’s nothing but hot air

3 (muziek )
phrase
Figure 3, entry XE "entry"  frase as it is available on CD-ROM for native Dutch users.

de frase (feminine noun) 

/fr’az5/

plural: frasen or frases; diminutive: frasetje

etymology:1784-1785 ‹French phrase ‹late Latin phrasis ‹Gr. phrasis (speaking)

1 way of putting something

phrase
2 ( pejorative)

hollow phrase
3 (music)

phrase
Figure 4, entry XE "entry"  frase for a native speaker of English, with more grammatical information, etymology XE "etymology"  and without phraseology.

4.2 Representation

In most electronic dictionaries the size and the colour of the letters can be adjusted to the convenience of the individual user. The order in which the various entities are represented on screen could be adjustable just as easily. Actually, the composition of the article is not at all relevant to the answer to many questions a user can ask a dictionary. Anyone who is specifically interested in proverbs or idiom XE "idiom" s does not have to see the context; the bare list of entities that match the search will be satisfactory. However, if the user wishes to read through the complete text of a dictionary article, the information can be adapted to the personal requirements of the individual user. The professional in a specific domain, say music, or a translator engaged on a text on musical instruments, would benefit from the option to order articles in such a way that the ‘musical’ entities will be given first.

de frase 

1 (music)

phrase
2 way of putting something

phrase
3 ( pejorative)

hollow phrase

Figure 5, concise version of the entry XE "entry"  frase with terminology from the domain of music first.

4.3 Reversed dictionary; the onomasiological XE "onomasiological"  approach

The user of a traditional dictionary can only search for entry XE "entry"  words. A lot of information can only be retrieved when the user knows under which entry XE "entry"  he has to look. It would be impossible to find in the traditional dictionary all phraseological entities containing the word cat or all words derived from Spanish, unless of course one has time to read the dictionary from A to Z. When the information in the dictionary is well-structured (see § 2), an electronic version of the dictionary can offer new ways of searching. That is, a function can be developed that allows searching the traditional monolingual explanatory dictionary – the semasiological dictionary XE "semasiological dictionary"  – in an onomasiological direction (Geeraerts 2000). This involves searching from within an entry XE "entry"  to the headword XE "headword"  or to any type of (multi-word) lexical entity (see § 3.5). The user is not after information on a known lexical entity, but wants to find one or more entities that match the information he has about it.

The kind of features that form the basis of the onomasiological search should be systematically identified. These features involve the different types of information that characterise lexical entities (either words or expressions), such as definitions, label XE "label" s, synonyms and antonyms, or etymological data. Each of these features can be input for an onomasiological query. Figure 6 gives an impression of the possibilities. On the horizontal axis, two types of lexical entities are given which are distinguished in most dictionaries. On the vertical axis, six types of features are given which can serve as the basis for an onomasiological search. In each of the boxes example XE "example" s are given of possible values of these features, i.e. of types of information that can be entered to search for a lexical entity.

	
	Search for all words:
	Search for all ‘examples’:

	Form
	ends on able
	contains the words cat or dog

	Part of Speech / Type
	verbs, nouns
	proverbs, simile XE "simile" s, collocations

	Label XE "Label" 
	informal, obsolete 
	medical, euphemistic 

	Etymology
	< Italian
	since 18th century

	Explanatory text
	contains horse
	contains friendship

	Word field
	antonymous with good
	synonymous with home sweet home


Figure 6, onomasiological search matrix.

Any existing dictionary should undergo a thorough systematic check on consistency before proper exploitation in the above-described way is justified. For example XE "example" , suppose we search our dictionary onomasiologically and ask for all words from the culinary domain, and are presented with a list in which the entry XE "entry"  donut is included but the entry XE "entry"  bagel is not. The explanation can be that bagel is simply not included in the dictionary at all, but it could also accidentally lack the subject label XE "label"  <culinary>.

4.4 One type of data can serve several purposes

In this paragraph we will explain how a specific type of information, namely phonetics, can serve various purposes, provided that it is stored in an explicit and product-independent way. Phonetic transcription of the headword XE "headword"  is a familiar phenomenon in traditional dictionaries. In many dictionaries on CD-ROM pronunciation is provided by way of recorded speech by actors. Another way to make the sound of words audible is to store the transcription in a code that can be handled by a speech synthesis programme. An obvious advantage of this method is a 100% consistency between the printed information – in IPA XE "IPA"  or any other notation – and the audible version. 

The coded pronunciation can be used for major additions to the electronic version of the dictionary, such as the following.

4.4.1 Rhyming dictionary

If the transcription of each word is available in phonetic code, it is relatively easy to add a rhyming dictionary to the electronic edition of an existing dictionary. Some people think erroneously that a simple retrograde ordering (backwards alphabetically) of words results in a list of rhyming words. For most languages that is not the case. Just look at cough, dough, plough, through. However, an index on the retrograde ordering of the phonetic codes provides a list of perfectly rhyming words. Thus for example XE "example"  bed /bed/ and instead /In`sted/ will be brought together.

4.4.2 Proximity search

If the pronunciation for each entry XE "entry"  is available, it can help the user find a word even if he does not enter it in the correct orthography. For example XE "example" , if a (non-native) user remembers the sound ressippy, but does not know how to spell the matching word, he can simply enter the string ressippy, or anything else that resembles the sound of the English word. The computer does not find the string in the entry XE "entry"  index and therefore starts calculating the phonetic representation and compares it with the available stock. Thus, a match with the transcription of recipe will be brought about and this entry XE "entry"  can be produced as the result of the query. In this way, the electronic dictionary can help find words of which the user does not know the spelling. 

5. Extension of the dictionary

5.1 Extension of the lexicon

Lexicography has always been, more than anything else, selecting. Lexicographers always had to choose and pick the most appropriate selection of words for their intended audience. When a lexicographer did a good job, the user of the dictionary would feel that it included ‘everything’, everything the user reasonably might expect. But the more comprehensive the dictionary, the greater the user’s disappointment on encountering a lacuna. 

Of course there was a natural selection resulting from the sheer lack in the data that the lexicographer used to have available. No lexicographer ever selected from a complete word list. Instead he selected from the material that he, or his assistants, had made available on file cards. Today however, it is perfectly feasible to collect the complete word list from daily newspapers, or from the complete catalogue of major general publishers. Collecting the entire word material from newspapers and other printed material is not only possible, it is being done. 

To some readers it may sound unbelievable, but 50% of the tens of thousands of unique, new ‘words’ per year from (Dutch) newspapers, are typing errors. If we worked out a work flow in which the errors are sifted out and the neologism XE "neologism" s are checked and recorded, these neologism XE "neologism" s could be added to the word list. Furthermore, a matching procedure that would compare neologism XE "neologism" s with known word patterns would make it possible for compounds to inherit information from the simplicia. For example XE "example" , if e-book is spotted as a new word, it can be related to the known word book and inherit the pronunciation, the inflection, the part of speech, etc. Of course a human check is required, but a lot can be done automatically.

The traditional lexicographical treatment, which involves writing a definition and making up or collecting example XE "example"  sentences, requires a lot of manual labour; probably more than publishers will be willing to pay for if it involves tens of thousands of words per annum. But if we acknowledge the fact that over 80% of the consultations of a monolingual dictionary XE "monolingual dictionary"  concern checking the existence and/or the spelling of a word, and that lack of space is not an issue for electronic dictionaries, we could pursue completeness in the collection of entries. Even if a future dictionary refrained from further traditional lexicographical enrichment – like writing definitions and adding example XE "example" s – the result would meet the needs of those who just want to check the spelling. We do not advocate this Spartan procedure, but it would definitely be a step towards completeness.

5.2 Integration of other dictionaries

Each individual dictionary is a rather idiosyncratic representation of the world, of the lexical reality in a given language and culture. Compare any two dictionaries from the same country, describing the same contemporary language and wonder about the numerous differences. The number of polysemous entries with the same number of meanings is astonishingly small, let alone that the same lines between concepts/meanings of a polysemous word are being drawn. Because of these differences, combining or integrating two existing dictionaries is not an easy job. 

Still, the advantages of a database in which all kinds of information on words are brought together are so obvious, that it is due to happen. A collection of semantically related concepts with a lexical representation of these concepts in a range of languages, with specific information on morphological, phonetic, and many other linguistic properties in any of these languages, will be the future source for dictionaries.

Just think of the number of times a certain neologism XE "neologism"  has to be noticed, taken down, stored, enriched with grammatical, phonetic, etymological, semantic, morphological details in a specific language depending on whether it is to appear in a general explanatory, a concise or a pocket book size dictionary, a thesaurus XE "thesaurus" , or a range of bilingual dictionaries to and from half a dozen other languages. In the year 2003 it is still common practice in many publishing houses to work with autonomous editors for each title. We predict that soon a central and co-ordinated storage of lexical data will replace this procedure. 

A desirable consequence of this method will be the harmony between the two directions of a bilingual dictionary XE "bilingual dictionary" . Very often a translation Y for word X in section L1-L2 is not even an entry XE "entry"  in the complementary part L2-L1 of the dictionary, and if Y is an entry XE "entry" , it does not always have X as a translation. It must be said that in many cases this is due to careful judgement on the part of the bilingual lexicographer, but in many more it is simply the heritage of a period in which dictionaries were compiled with inadequate tools and too little time for checking and comparing.

5.3 Incorporation of other reference works

It is a tradition in many cultures to separate information on words from information on the things that words name. The former is stored in a dictionary, the latter in an encyclopedia. In practice there is no clear borderline and there is much overlap between the two. It is likely that a user interested in, let us say music, or religion, will expect to find real world knowledge on lexical entities belonging to the domain, next to lexical and grammatical details. This information could very well be illustrated with pictures, animation and sound.

Dictionaries are not just used for professional purposes but also for sheer pleasure. For example XE "example" , they can be used when playing language games. The formal properties of the electronic dictionary have greatly improved the support offered to this function of the dictionary, allowing incorporating for example XE "example"  a lexicon of anagram XE "anagram" s and a reverse index of headword XE "headword" s.

Moreover, information which is traditionally given in the dictionary (pronunciation, combinatorics, morphology, grammar etc.) can be supplemented with additional information from an integrated source. For example XE "example" , the user of a traditional dictionary will not always be satisfied with the very limited information on grammatical properties of the entry XE "entry"  word the dictionary supplies him with. For a lot of information on word behaviour the user has to consult a grammar. It would be easier if an integrated reference work offered hyperlinks to paragraphs on more general grammatical issues.

5.4 Integration in the software environment

The activation of a dictionary directly from a word processor with a hot key that starts searching for the word indicated by the cursor is common practice these days. Some applications do not even require a key stroke or a link with a word processor; the looking up procedure starts whenever the cursor is on the same text string for longer than a second or so. The user of the dictionary is confronted with an article that pops up on the screen.

A major step forward would be a facility that goes directly to the appropriate information level within the dictionary article. A search action that starts with the cursor on the word horse as part of the idiom XE "idiom"  Trojan horse would be incredibly effective if the search program immediately jumped to the idiom XE "idiom"  in the dictionary. The user would not have to browse his way through meanings and phrases that he does not need. If the look-up facility took into account the lexical environment of the search word, the appropriate phrase or meaning could be presented straightaway. As early as 1992 a preliminary version of this function was developed at the Free University in Amsterdam under the name WordTranslator. Integration into a commercial product would be an innovative feature.

6. Conclusion

Dictionary makers regret that so many of their efforts, of their concise, encoded, abbreviated messages, are not being recognised – let alone appreciated – by the buyers of their dictionaries. How lexicographers wish that (potential) users would read the introduction, the guidelines and the rest of the preliminary pages of their books! Many inexperienced users just look up the occasional word, skip the undecodable symbols, and hastily jump to often unjustified conclusions about the proper use or translation of a word. 

The (future) electronic dictionary will provide much easier access to its treasures. The user will not be relieved from the need to make choices and to think about the kind of information he needs, but the dictionary will make things easier by being more explicit and by offering the possibility to use any type of information available as a search feature. The abundance of information can be reduced by suppressing data that are irrelevant, given a specific search. Disadvantages that used to be taken for granted by users who were impressed by the sheer size and richness of their dictionary will be eliminated and the achievement of completeness will become more realistic than ever.

Dictionaries will develop into familiar tools that will be both very similar to, and very different from their predecessors. Hopefully this chapter has pointed in the direction of future developments.
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� Another way to obtain a similar result is to add a full text search facility. However, a drawback of this rough method is the profusion of non-specific results.


� The examples suggest that Figures 3 and 4 are derived from one and the same source file; this is not quite true. However, the data are available in files that can easily be matched, so the result could be brought about with just a little technical effort.
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