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Homonyms essentially complicate the analysis of word-forms. Additional complications are created by the prefixes (besides suffixes), that are particularly characteristic for Georgian word-forms, and hinder the use of the abundant information contained in word stems. It must be emphasized that most of the prefixes are multi-homonymic: on the one hand, one and the same prefix may be of different kind – noun, as well as verb type. On the other hand, a prefix of one kind (mostly of verb type) may frequently have more than one (three, four) meanings.

Sometimes a prefix is not a homonymic one, but all the same creates a homonymic situation. Such a prefix may become a source of mistakes. In such cases, the resolution of a homonymy means the correction of a mistake as well. This comment refers mainly to verb prefixes, particularly, it is possible that prefix of a verb may be mistaken for the beginning of a stem or, vice versa, the stem beginning - for the end of prefix, or the stem beginning may be mistaken for prefix. The problem may be settled by dividing the vocabulary into zones and by a subsystem analyzing the Georgian word-forms.  


This paper describes a subsystem for analyzing the prefix part of a word-form, as one of the constitutive parts of an analyzing processor. It may be used in spellcheckers, as well as in the word-form synthesizing processors. The prefix analyzing subsystem derives from the vocabulary, integrated in synthesizing/analyzing processors and word stems, which are necessary components of word-form synthesizing processors. 


The creation of a Georgian spellchecker is connected with some specific problems. The basis of a “rigorous” spellchecker is an analytical processor, with the help of which the correctness/incorrectness of the content and structure of phrases and word-forms are established.


Prior to the final development of such processor (the morphological part of which is at the stage of correction), a spellchecker of a mixed type, constructed on the basis of two-directional processor (analysis-synthesis is meant) is proposed.


The proposed version of a spellchecker is able to correct only the mistakes of morphological level, the number of which is very great. It manages that through an interactive system, one of the main parts of a spellchecker, in which the typical mistakes made in the language are classified and a mechanism for their correction is included.
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The analysis of word-forms is complicated by the problem of homonyms. The homonymic situation is aggravated, and hence specific obstacles are created also by prefixes and suffixes, which are particularly characteristic for Georgian word-forms, and  hinder the use of the abundant information contained in the stems. For example while in the case of prefix-free forms “tb-ebi” (you warm yourself), “kats-ebi” (men) the isolation of stems and the identification of suffixes using the stem information is  very easy, for analyzing  such forms as “me-zghva-uri” (sailor), “ga-v-a-ket-eb” (I'll make), first of all the identification of the prefixes is needed. At the same time, we should remember that most of prefixes are multi-homonymic. On the one hand, one and the same prefix may be of the noun or verb type (me-zgvauri - sailor, me-zrdeba - it's grows for me), on the other hand, verb prefixes frequently (even most of the time) may express more than one meaning (“a” is: a  verb prefix - “a-sheneba” (to built), a version indicator - “a-shenebs” (he is building), a descriptor of the situation - “a-khatavs”, - he is drawing over smth., etc.). In the above example “gavaketeb” (I'll make) the “ga-“ element, before considering the following components, must be characterized as a verb prefix (“gaketeba” - to make), an object indicator, and also, as a direct object, or indirect one, as a neutral version, and an indicator of surface directed situation (cf. “gakebs” (he is praising you), “gakhatavs” - he is drawing over you). Sometimes a prefix is not homonymic, but creates a homonymic situation all the same. Such prefixes may become a source of mistake. In these cases the resolution of the homonymic situation means the correction of the mistake as well. This may be helpful in the functioning of a spellchecker. These comments refer mainly to verb prefixes. There exist two kinds of mistakes. The first may occur with one group of verb prefixes (to which most of the verb prefixes belong). The error consists in mistaking stem letter-sounds following the verb prefix as a prefix of another kind. The second mistake is the following: due to mixing up “agh”, “gan”, “tsar” verb prefixes with “a”, “ga”, “tsa” verb prefixes, the stem elements “gh”, “n”, “r” are allocated to “a”, “ga”, “csa” verb prefixes, or the same verb prefixes “gh”, “n”, “r” are erroneously attributed to the stem.


The division of stem vocabulary into zones is very helpful for correction of mistakes. The mistakes of first kind may be overcome by dividing the vocabulary in nine zones, because there are nine possible prefixes starting with “a”, “g”, “e”, “v”, “i”, “m”, “n”, “s”, “u” letters. The second kind of mistakes may be avoided by help of a so-called “small vocabulary” where we have placed stems, starting with “gh”, “n”, “r” letters and compatible with “a”, “ga”, “tsa” verb prefixes (in difference with “agh”, “gan”, “tsar” verb prefixes). It must be noted that these “small” vocabularies are very small in size. To show how a subsystem for analyzing prefixes functions, a diagram of one unit of the subsystem is included (see diagram Prt1). The following comments refer  to the diagram: if in a small vocabulary (li) there exists a stem starting with indicated letter (one of  the “gh”, “n”, “r” letter-sounds), this would mean that we have the case “verb prefix – stem”, hence verb prefixes are “a”, “ga”, “tsa” (“ageba”, “ganadgureba” - to destroy, “tsartmeva” - to take away…), and naturally there is no need to search for other prefixes and the word form is sent to the table of suffixes (see output Spt1), and in case if the small vocabulary does not contain such a stem, then the presence of “agh”, “gan”, “tsar” verb prefixes is proved and it is taken into account that between the verb prefix and stem there may be other prefixes (“aghvadgen” – I’ll destroy, “ganimarteba” – it explained , “tsarsadgeni” – which should be submitted …) as well, and, the word form will be sent to another table of prefixes (see output Prt2).


Almost all affixes (prefixes or suffixes) are homonymic in their nature, and, subsequently, the problem of identifying and “deciphering” of homonyms is solved mostly at the morphological level, but frequently the problem of homonyms must be solved at other levels (syntactic, semantic) as well.


In interpreting homonyms different means may be used:  stem information (the information placed in the vocabulary at the word stem), suffix information for prefixes and prefix information for suffixes, and, generally, combinatorial analysis of stems and affixes. The basis for the use of these means is the fact that a word-form is a structure, and, naturally, shows the properties characteristic for a structure, which yields important information for studying word-forms – the structure is created by the compatibility or incompatibility of certain (and not all) affixes. Connection of  an affix with an affix/a stem is restricted, by the regularities of structure that in turn is based on the principle of economy. As a result structural elements (in this case stem-affixes) are distributed in an extremely rational and economical way, and the language maintains this principle, raising it to the rank of perfect regularity, while skillfully using the methods of connecting the elements. In this way, it can assign to the same element different functions. In order to be more concrete, we will dwell on the question of the homonymy of “a”, which may be an affix-marker of neutral version (agebs – he is building), a verb prefix (ageba – to build), a marker of   surface directed  situation (akhatavs – he is drawing over smth.), a creator of a causative situation (atirebs – he makes smb. cry), an indicator of direction (akhta – he jumped), and a derivative prefix expressing a negative nuance (alogikuri). According to our scheme, the noun prefix “a” is distinguished by stems (with a noun stem “a” is a derivative prefix) from the verb prefix “a”, which still remains homonymic even after exclusion of the noun information. In the forms agebs/ageba two different “a”’s are distinguished by distribution of suffixes: with the stem complex “-ebs”, prefix “a” is a neutral version prefix, with the stem complex “eba” – a verb prefix, if a stem is not of a passive voice (tbeba  - it is getting warm, khmeba - it is drying). The neutral version may be distinguished from the surface-directed one by the stem type (“g” and “khat” stems are different types of stem). This information is placed with the stem. Because of this, in the form “agebs” prefix “a” is characterized as an indicator of a neutral version, and in the form “akhatavs” – as a marker of surface-directed situation. One fact more should be emphasized: the verbs that choose the category of surface directed situation and use  the prefix “a” to mark it, make use of a zero marker for the neutral version (khatavs – he is drawing, cf. agebs - he is building). As for the verbs having “a” as a neutral version marker, they have no surface directed situation category at all (they have no need of it, for semantic reasons). 


Below it will be shown how a subsystem, analyzing the prefix part of a Georgian word-form can be used in a spelling checker. 

The creation of a Georgian spelling checker is connected with some specific problems, the main of which is the absence of protection of the literary language from the mistakes, which are very frequent and therefore very detrimental to the language. The most urgent task, needing radical measures, is the creation of systems which will, if not completely remove, at least somewhat decrease the number of mistakes and deviations from the literary language. One of such systems is a spelling checker, as a mechanism regulating and ascertaining the language norms, next to finding  the normal mistakes.

The basis for the system of a “rigorous” spellchecker is an analyzing processor, by which the correctness/incorrectness of the content and structure of phrases and word-forms can be established. 

Until the accomplishment of a such “high degree” analyzing processor (the morphological part of which is now in the stage of final correction), a spelling checker of a mixed type, based on a bi-directional processor (the analysis and synthesis) is proposed. The description of this version will be given below. 

This spelling checker is able to remove only the morphological mistakes which occur in great number. The main part of the spelling checker is a processor synthesizing Georgian word-forms. It consists of a vocabulary of stems (roots) and of an algorithm, integrated with it, that constructs from affixes and stems correct (established in the literary language) word-forms (Margvelani, 1997). The algorithm operates in several modes. One of them is a mode constructing a paradigm and assigning to its members a complete set of adequate morphological characteristics, i.e. parameters of all kinds, reflecting categories, of which there are many for Georgian verb-forms and noun-forms. 

Word-forms obtained in this way may be used by spellcheckers as samples. A word-form at the input of the system, the correctness/incorrectness of which is to be proved, is compared with the reference. As a result the correctness/ incorrectness of the word-form can be established. It is obvious the  above, that for solving of the problem, it is necessary to perform the following steps: identification of the stem, construction of a sample, and proposing of a correct form, if identification fails. As it was mentioned above, the system constructing the samples has been implemented and (if a stem is available), can perform its task. For separation of a stem, a subsystem analyzing the prefix parts of the word-forms is proposed (Margvelani, 1999). To get the stem of a complex word-form (e.g. “ga-ma-ket-eb-d-e-s” – if he had made me, where the stem is “ket”-doing) is a rather complicated problem.

The subsystem cuts off the prefix part, and sends the remainder (which may consist of a stem and suffix part) to the vocabulary of stems. As a result the stem becomes separated from the suffix part. The stem, obtained in this way, may be included in the above-mentioned system for constructing references.

As for the last question – comparison of word-form delivered at the input of the spellchecker, with the reference and replacement of the incorrect version by a correct one, we are in the process of development of an interactive system representing aggregation of subsystems.

Independently from the fact, whether the processor will perform the identification of a word-form only or a bidirectional (synthesizing-analyzing) process, an interactive system is equally necessary in both cases. That is why great attention is paid to its creation. An interactive spellchecker system will be designed for handling the linguistic mistakes. It will be constructed from subsystems. Each subsystem will deal with the field for which it is designed.  The mistakes of morphological character will be corrected by a morphological interactive subsystem, syntactical ones – by a syntactical interactive subsystem and so on. It must be underlined here that the spelling checker may have to correct two kinds of morphological mistakes. First, the ones that take place within the word itself, and that are corrected within the same word (an obvious mistake). Second the ones that may be mistakes or not (a hidden mistake). The confirmation/correction of the latter ones is possible only after the analysis of the sentence. But the morphological subsystem must pass the notification about the possible mistake to the syntactic level.

The above version of the Georgian spellchecker may be presented diagrammatically in the following way:

WF







     WWF

The meanings of the symbols: WF – a word-form to be checked, WWF – the correct word-form, PAP – a processor analyzing the prefix parts, L – the vocabulary, SP(PR) – a synthesizing processor in the mode of paradigm, IS – an interactive system.
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