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Persons who do not speak the same native language are experiencing linguistic frustrations during one-on-one encounters more and more frequently. Here are a few linguistic frustrations experienced by friends of the authors during a recent trip to China:
1. They were looking for Tiananmen Square, but the Chinese locals couldn't understand their pronunciation of Tiananmen Square.
2. The husband wanted to receive a discount admission because of his age. However, he did not look over 65 to the person selling tickets, and he failed to communicate with her.

3. The couple wanted typical American-style vanilla ice cream, but the Chinese servers brought purple ice cream and did not understand the reference to white ice cream.

4. The husband caught a bad cold but was unable to describe his symptoms to a pharmacist. Pantomime was only of limited usefulness.

5. They ran out of cash and tried unsuccessfully to explain to a bank teller their need for credit card cash advance. Finally, they called their son in the United States, who wired them some money.

These encounters, which we will call micro global events, can be carried out through such modalities as a telephone conversation, an e-mail exchange, an instant messaging session, or a face-to-face contact. 
A global event is a gathering of many people, often involving a number of native languages, from around the world either through telecommunications (Women’s Day 2005) or through a literal gathering, such as a major sporting event (Olympics 2005). A micro global event, in contrast, involves just two people and two native languages. Myriad communication difficulties occur every day around the world during micro global events. Consider the fact that over 26 million people visited Paris in the year 2000 (France Monthly 2005), the vast majority of whom did not speak French.
Many linguistic frustrations can be resolved by having instant access to relevant multilingual information.

We wish to consider how to facilitate communication, in a cost-effective way, during micro global events. Existing resources are not necessarily cost effective or readily available. The well-heeled traveler can hire an escort interpreter for a mere $200 to $300 per day, plus expenses. (Beatriz Bonnet, personal communication). If interpreting services are only needed occasionally, the business person with an expense account who needs to communicate across a language barrier by telephone with a colleague can use a telephone interpreting service that involves a three way call with a professional human interpreter for about $2 per minute (Don Halliburton, personal communication). In an emergency, such as illness or legal difficulties, there may be free community interpreting services, but most micro global events do not qualify for these services.

We will now turn to a quite different approach to dealing with linguistic frustrations: building a large computerized language database that people all over the world can contribute to and use anytime through a mobile phone or other handheld device. After setting out some basic requirements and considering the role of statistics in evaluating and justifying its content, this paper will largely focus on which abstract model to use for the database: a lexicographical or terminological model.
Design requirements. Some basic design requirements that have been established for this language database are the following:

1. Multi-word language units: The database must store information not just about words but also phrases, and even sentences.
2. Multidirectional multilinguality: The database must be multilingual, allowing entries to start with any language in the database and link to any other language.

3. Additions and updates: Database response must be fast, and it must be convenient to propose a new entry or an update to an existing entry from a Web browser.
4. Accessibility: The database must be accessible from personal computers and through advanced mobile devices.
5. Integration: It must be possible to integrate the database with other applications, such as e-mail, instant messaging, and web browsing.
The basic financial requirement of the database is that it must be free, or in other words, accessible without paying fees other than those required for Internet access or transmission of text or multimedia messages.
An immediate consequence of the five design requirements and the financial requirement is that the database must be developed by a volunteer social network consisting of (a) software engineers, (b) translators and other language experts, (c) sponsors to provide hardware and other basic facilities for the project, (d) various participants in micro global events who report their linguistic frustrations, and (e) native speakers of a variety of languages who propose solutions to linguistic frustrations.
If the language database is to be useful in resolving linguistic frustrations, it must be accessible at the moment of frustration. Thus, it must be available on line while someone is writing an e-mail to a friend or while a concierge at a computer-equipped desk is helping a hotel guest. It must also be available through a mobile data link of some kind during a face-to-face encounter.

Ideally, the information related to words, phrases, and sentences will offer multimedia resources, including images of objects and events as well as sound clips recorded by native speakers.

ltac. A project to develop such a language database has been initiated by LTAC, a non-profit consortium of language-related organizations (LTAC 2005). The language database described here is a public service project of LTAC implemented on a voluntary basis by LTAC member organizations.

A possible model for the development of the LTAC database is the Wikimedia Foundation’s process. The goal of the Wikimedia Foundation is “encouraging the growth, development and distribution of free, multilingual content" (Wikimedia Foundation 2005). Community developed projects, many of them based on wiki software for collaborative authoring, have grown in popularity and volume of input from around the world. They have progressed from no entries to over 22 million entries in 200 languages in approximately five years (Worldwide Wikimania 2005).
Statistics. Just as linguistic research now trends away from made up examples and toward corpus studies, the trend in dictionaries and terminology databases is toward corpus-justified decisions and real-life examples. Statistical methods are basic to the LTAC database. Perhaps the most basic application of statistical principles to the project is that new entries in the database, beyond a few infrastructure areas such as numbers, must be justified by actual linguistic frustrations either observed in written communication through corpus analysis or reported first hand by those who experience them. Additional statistical aspects of the LTAC database include counts of how often various items of information in the database are accessed by users and statistical methods for deciding between competing translations of a word, phrase, or sentence, used in conjunction with standard documentation procedures when authoritative bibliographic references are available.
Data model. Within the preceding framework, there is an important issue that needs to be addressed: the choice of an abstract data model for the language database. There are two well-established approaches that could be used in setting up the data model: a lexicographical approach and a terminological approach. The rest of the body of this paper will distinguish between these two approaches, both of which have many supporters. The discussion will devise a methodology for choosing between the two approaches based on the five requirements for the language database and will apply that methodology to make a decision.

The choice of an abstract data model for the LTAC database will influence its success or failure. Indeed, a data model provides a framework that strongly influences what can be said and done within systems built on the foundation of that data model. As one computer consultant has claimed, "Without a carefully constructed data model, any system is doomed to failure" (Dorsey 2005).

1. LEXICOGRAPHICAL APPROACH. The lexicographical approach has a very long tradition behind it. It is the approach used in nearly every general-purpose dictionary of English. A lexicographical dictionary entry begins with a headword and continues with some information about the headword, such as its pronunciation and its etymology, followed by a list of word senses, often grouped by grammatical category.

The main characteristics of a lexicographical entry are that it:

1. treats a headword

2. treats the various polysemic senses of a headword based on one etymological derivation

3. treats homographs (same letters, different etymology) in separate entries

4. provides all grammatical information pertaining to a word

5. is arranged in strict alphabetical order by headword

6. is usually descriptive rather than prescriptive

7. usually treats words as one large set taken from general usage
(Wright & Budin 1997:328).

Not all lexicographical resources exhibit all seven characteristics, but the lexicographical approach in general is time-tested and widely used.

2. TERMINOLOGICAL APPROACH. The terminological approach, begun in the early 1900s, is typically not used for general-purpose dictionaries. A terminological entry begins with a concept in a domain and continues with the terms that designate that concept.


The main characteristics of a terminological entry are that it:

1. treats a concept and is often identified by a non-mnemonic identifier rather than any one term;

2. documents all the terms, often in multiple languages, that are assigned to one concept;

3. treats the various polysemic senses of a term in separate entries;

4. cites grammatical information on a limited basis;

5. is often arranged according to a systematic concept structure, with alphabetical cross-listing of terms;

6. frequently documents preferred or recommended usage; and

7. is restricted to a particular domain.
(Wright & Budin 1997:328)

The field of terminology has evolved considerably over the past few decades as computers have become more widely available and made it more feasible to have multiple, detailed indexes to the same set of concept entries. It is important to note that the terminological approach does not include the assumption that concepts exist in some absolute fashion. It allows for notes about language-specific and region-specific variations of a concept.

3. METHODOLOGY. Viewed in terms of sheer numbers of language reference books on the shelves of a typical bookstore, there are many more resources that use a lexicographical approach than a terminological approach. Indeed, most language learners know about dictionaries and expect them to be organized lexicographically, that is, in alphabetical order according to headword with all the information about the headword appearing in an entry immediately under that headword. However, we will not dismiss the terminological approach on the basis of popularity with the public. Instead, we propose the following methodology for deciding which approach to use in organizing our language database: we will examine the five design requirements for our system that are listed in the introduction and decide whether each requirement would be better met by a lexicographical or a terminological approach. If one approach is clearly preferable according to a given requirement, we will give that approach one point. If neither approach is clearly preferable according to that requirement, neither approach will receive a point. Then we can simply compare the total points received by each approach, out of a possible five points. If one approach receives more points than the other, then the result will be that we will select that approach.

Of course, this methodology assumes that all five design requirements have equal weight. They may not all deserve identical weighting, but they are all essential and no requirement is clearly at least twice as important as another so we will weight them equally in our analysis and stipulate that for a data model to be declared a clear winner, it must receive at least two points more than its competitor.

4. ANALYSIS. We will now compare the two approaches on each of the five design requirements.


4.1 multiword language units. The lexicographical approach is focused on headwords and the terminological approach is focused on concepts represented by one or more terms. Headwords are typically one word but can be compounds made up of two or more words, as can be seen in almost any general dictionary. Terms can be one or more words and technical terms often consist of two or more words. A sentence typically does not appear as either a headword or a term; however, sample sentences can appear in dictionaries for language learners, for some headwords in a dictionary, and sentences often appear in terminological databases—termbases for short—as contextual examples. According to ISO 12620, which deals with data categories for computer applications in terminology, context is “a text or part of a text in which a term occurs” (ISO, 1999). Phrases are not typical in either dictionaries as headwords or termbases as terms, but they appear in phrasebooks. A phrasebook is a collection of phrases that are common in the language that is spoken within a country or region. Typically entries in a phrasebook include a pronunciation and an example sentence of how the phrase is used. Phrasebooks can be organized lexicographically, that is, as a dictionary-like alphabetical list of words, phrases, and sentences, or terminologically by grouping phrases according to topics, such as ordering food at a restaurant or purchasing a train ticket.


Neither dictionaries nor termbases focus on all three types of language units (words, phrases, and sentences) and as a result neither data model will be awarded a point relative to the first design requirement. However, it will be necessary to allow for phrases and sentences within the data model that is selected.

4.2 MULTIDIRECTIONAL MULTILINGUALITY. Most dictionaries only contain one or two languages and they are organized using the lexicographical methodology, which means that entries are alphabetized according to their headword with multiple translations under each headword. This may not seem like a problem; however, anyone that has ever traveled abroad and tried to use a dictionary while traveling understands the frustrations that can occur with this type of organization. For example, the Oxford English Dictionary and the British National Corpus provide the English word knob with several word senses which include the following:

1. the handle of a door, drawer or cane

2. a knoll or small hill

3. a lump of sugar, coal, butter etc.

(OED and VIEW 2005)

Searching for knob in a French-English and Spanish-English dictionary provides several translations including:

1. word sense 1

a. French: bouton, pommeau

b. Spanish: tirador

2. word sense 2

a. French: tertre

3. word sense 3

a. French: noix, noisette

b. Spanish : terrón
So far we have constructed one entry in a seemingly voluminous but straightforward multilingual English to French, English to Spanish and English dictionary. However, difficulties arise if one attempts to construct multidirectional lexicographical entries from the above entry:

1. The French bouton corresponds to the English word knob but also to button [clothing fastener], switch [light switch], and pimple [skin blemish].

2. The French pommeau corresponds to English knob but also to pommel [part of a saddle].

3. The Spanish tirador corresponds to knob but also to marksman, shot, shooter or button.

4. The French tertre corresponds to knoll but also mound.

5. The French noix corresponds to knob but also to walnut.

6. The French noisette corresponds to knob but also to hazel nut.
7. The Spanish terrón corresponds to lump but also clod, clump, sod or land.

An integrated multilingual, multidirectional dictionary in which each entry is governed by a headword, not a word sense, and in which all links are from entry to entry, not sense to sense, is incapable of preventing a dictionary user from starting with an English word and finding a Spanish pseudo-equivalent by passing through another language.

To be specific, the presentation of possible headword-based equivalents in the different languages without direct reference to conceptual sense is inclined to lead the user to equate the English word walnut to the Spanish word tirador, a pair that obviously has no overlapping meaning, but that would seem plausible out of context by following the equivalence chain: walnut–noix–knob–tirador. This problem might conceivably be avoided by using a number of independent bilingual dictionaries, but as we will see, a single terminological entry that provides a concept description together with the multilingual terminological equivalents assigned to that concept will allow an efficient, integrated, multilingual, multidirectional database.
In such a terminological approach entries are organized according to concepts rather than headwords, and each concept is part of a domain.

By placing each concept within a domain and linking concept entries, not headword entries, the same information shown above in dictionary entries could be expressed without allowing linkage errors such as walnut–tirador. The link between noix and knob would be blocked since the ‘nut’ and ‘knob’ senses of noix would appear in separate concept entries. Therefore a point is awarded to the terminological approach relative to multidirectional multilinguality.

4.3 ADDITIONS AND UPDATES. Adding a new entry or updating a current entry in both a lexicographical and terminological approach can be very simple. However, the lexicographical approach presents some problems for the contributor during the submission of a word sense for an existing entry. First, the contributor must decide if the word sense has the same etymology as the existing entry. Yet, the typical contributor may not be familiar with word etymology and therefore they will not be able to easily make their contribution. In addition, the lexicographical approach also requires contributors to decide whether or not their suggested word sense exists already in the entry. On the surface this may appear to be a trivial problem; however, without a specific domain being designated for each word sense the contributor must decide whether the submission is a brand new word sense or merely a slight deviation from an existing word sense. On the other hand, by approaching the database from a terminological aspect all concepts can be linked into a hierarchy of subjects or domains. This domain hierarchy helps to specify exactly what the new word sense or concept is related to.


Although the contribution process for both methodologies is similar, the terminological methodology provides a higher degree of precision by positioning concepts within a subject field hierarchy, thus reducing the potential for confusion. As a consequence, another point is awarded to the terminological approach.
4.4 ACCESSIBILITY. If a user is in a specific situation and a linguistic frustration is occurring, a multilingual database could be consulted. If the database uses a strictly lexicographical approach, the user will get all of the possible translations of a term, regardless of domain. Then the user must sift through all translations and decide which translation applies to the existing frustration. However, as previously stated, a terminological approach organizes concepts into a domain hierarchy, which allows users to refine their results to a specific situation. Searches can be conducted by domain or by term within a particular domain. By allowing users to refine the results according to their situation, the resulting data set will be smaller and more exact. This provides a much more accurate and immediate method of searching for the data desired.

Because the terminological approach greatly enhances the speed and accuracy of a query, the point is awarded to the terminological approach.

4.5 INTEGRATION. A multilingual database can only be useful when the data can be accessed via numerous conduits. In today’s technology world, SOAP is an exchange protocol that allows applications running on different computers with different operating systems to exchange data via a query and response system (SOAP 2003). This type of protocol is easily adaptable to either the lexicographical or the terminological methodology; however, a question is raised about how the response to a query is returned. When a response is sent to another application or device, it needs to be in a format which is decipherable by the querying application. Developers of the database could create a proprietary format; however, by doing so they force everyone to learn a new format, which could discourage further outside development. On the other hand, using a standard format provides developers with an existing format that can be used with other applications as well. Partly because of the wide variations that exist in the formats used by lexicographical resources, there is not yet an established standard for lexicographical data exchange. In contrast, the overall data structure used in terminological resources tends to be much more uniform, and a standard has already been created for use with terminological data. That standard is called TermBase eXchange or TBX and it is an XML format (LISA-OSCAR 2005). By using SOAP and TBX, the LTAC database could be accessed by email software, instant messaging software and cell phones. 

Because there is already an existing standard for representing terminological data, the point for integration is awarded to the terminological approach.

4.6 COMPARISON RESULTS. The final results of the comparison across the five previously mentioned requirements show that the best approach to a multilingual database is the terminological approach, with a total of four points vs. zero points for the lexicographical approach.
5. CONCLUSION. Based on the result of the above analysis, the LTAC database should be organized terminologically. In fact, LTAC has already developed a prototype of such a database as part of a project called GEvTerm (global event terminology). This prototype can be accessed at www.ltacglobal.org/gevterm or more directly at gevterm.org. See the appendix for technical information about the software itself.


We invite the reader to contribute to GEvTerm in three ways: (a) stimulate the creation of new concept entries by reporting actual linguistic frustrations on line and encouraging others to do so as well; (b) update existing concept entries in GEvTerm by adding terms in other languages and (c) make suggestions for improvements to the user interface, search functions, and other aspects of the GEvTerm system. As of this writing, only Olympic sporting events are in GEvTerm. With sufficient effort by a world-wide social network of volunteers, GEvTerm will eventually become a highly useful tool for reducing linguistic frustrations and for conducting statistically validated linguistic studies of writing and speech involving two parties who do not share the same native language. Eventual benefits could extend to language training materials development focused on listening and speaking skills.

6. FUTURE WORK. The LTAC termbase software being used to develop GEvTerm is open source and may well be useful in other contexts. The GEvTerm project has already been approached by Avaya (a telecommunications company formerly part of Lucent, which was formerly Bell Labs) concerning the possibility of adapting the software for the development of a telecommunications termbase incorporating employee suggestions and data mining techniques (Avaya 2005). Extending the LTAC termbase approach to a general-purpose multilingual language database would involve additional challenges, such as the fact that there is no universally accepted hierarchy of domains that organizes all of human knowledge top down. However, some existing knowledge organization systems, such as UDC (http://www.udcc.org/about.htm) are already used in several large termbases and could be used in conjunction with narrow domain names.
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APPENDIX A: SOFTWARE DEVELOPMENT

The GEvTerm site has been designed and developed using several technologies including PostgreSQL, PHP, and XML. The database design could easily be adapted to any other relational database by someone with adequate knowledge. SOAP is an XML protocol that facilitates the exchange of information between applications over the web. TBX is an XML format for terminological data that can be used in conjunction with SOAP. All of these technologies are open technologies that are freely available. By using open technologies, the project allows other groups and development communities to adapt the design and concepts to their own terminological databases (termbases).
The abstract data model used for GEvTerm is taken from TMF, which is ISO standard 16642. Figure 1 provides a simplified representation of the formal data model in TMF:
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The diagram shows that a termbase (called a Terminological Data Collection in TMF), consists of global information (GI, i.e., meta-metadata) about the termbase, such as who maintains it and who can use it under what conditions, complementary information (CI), such as a set of full bibliographic references that can be referenced from entries and a hierarchy of domains that entries can be linked to, and a set of terminological concept entries. Each entry (a TE), documents one concept and consists of one or more language sections (LS) (potentially hundreds in GEvTerm and other multilingual termbases), and each language section consists of one or more term sections (TS). Each term section contains a term in the object language of the language section that designates the concept of the concept entry. A term section can also include information about a term, such as a sentence using the term and pronunciations pre-recorded by native speakers. Links are made between concept entries and from concept entries to complementary information. The term component section (TCS) provides an optional refinement that can be used to document information such as gender, inflectional form, etc., associated with the individual words making up multiword terms.
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