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Abstract

The aim of this paper is to present the results of two studies on the translation of adjectives using two different corpora.

The first study used the Portuguese-English parallel corpus COMPARA, part of the Linguateca Computacional Project, with over one million words from literary texts. We analyzed the different translations of the adjective “grande”, which can generally be translated either as “great” or “big”. The semantic value of certain adjectives in Portuguese changes depending on whether they come before or after the noun they modify. As a result, their translation will also differ. Based on some of Pustejovsky’s Generative Lexicon concepts, the focus of this study is to describe what determines the use of each translation, mainly in terms of syntactic distribution and argument relations.
The corpus used in the second study consisted of highly specialized medical language texts in English aligned to their Portuguese translations. The focus here are the noun+noun English structures (eg. blood sample), which have no direct correspondent in Portuguese and represent a challenge for both machine and human translations in determining the exact relation between the nouns. Although the most common transformation would be the literal translation of the “noun of noun ” structure (eg: sample of blood), the corpus shows a predominance of the noun+adj structure in Portuguese, with the adjective deriving from the first noun in the English structure.

We then describe these adjectives using the theoretical framework of the lexicon-grammar (Gross 1975), which is based on sentence transformation and is especially useful to clarify the noun relations in the English structures. This methodology has been previously applied to the description of adjectives in French (Laporte 2004).

Although both studies aim at the use of corpus for contrastive translation research, the use of different corpora and the observation of different adjective forms also contributed to the description of adjectives.

1. Introduction

This paper focuses on an important subject in linguistic studies, especially in regard to translation. Adjectives have been largely studied by linguists or grammarians devoted to the Portuguese language (ex. Basílio & Gamarsky 1995, Bastos 1980, Bechara 1999, Cunha & Cintra 1985, Mira Mateus et al. 2003), but are seldom related to a practical objective related to translation (see Dalla Pria 2005). Nevertheless, the two samples of research we present here demonstrate the importance of studying adjectives with translation applications in mind, whether these are performed by humans or machine-oriented/aided. Although much of a text’s informational content is conveyed by verbs and nouns, adjectives play an important role in refining, clarifying and qualifying noun meanings. Therefore, specifying the appropriate translation of adjectives adds to the fluency of a translated text. 

In this paper, we present two bodies of research focusing on two different kinds of adjectives, each one of them based on a different linguistic theory. Our motivation is twofold: on the one hand, our objective is to discover whether distinctive standpoints can be valuable regarding the meaning and usage of adjectives as far as translation is concerned. We believe, along with Raskin & Nirenburg 1998, that it is very difficult, if not impossible, to pursue a unique theory of language, especially if it is to be applied. On the other hand, we try to determine the type of information about very simple and frequent adjectives that should be stated and formalized in order to help translators and translation systems. We also agree with the view of the aforementioned authors that it is the simple linguistic phenomena that should be studied for applications such as the one considered here instead of the exceptional and often infrequent cases. Our emphasis then rests on the qualitative adjective grande (“big”/”great”/”large”) and a small group of relational adjectives in the medical domain.

2. Qualitative and relational adjectives

In the literature addressing this part of speech (for English, Levi 1978, Quirk et. al. 1985, and, for Portuguese, Bechara 1999, Casteleiro 1981, Mira Mateus et al. 2003), adjectives are usually grouped into two main classes that can be termed according to a semantic or syntactic point of view (which are, in this case, interweaved). One group is that of epithetic, qualitative or predicating adjectives, such as inteligente (“intelligent”), and the other of relational or non-predicating adjectives, such as presidencial (“presidential”). Although both adjectives can be applied to the same noun, they have different properties that determine their inclusion in one of the two main groups.

Semantically, qualitative adjectives usually convey a sense of property, quality or state attributed to a noun (e.g. uma decisão inteligente - “an intelligent decision”), whereas relational adjectives, which are usually denominal, indicate a thematic or referential link between a noun and an argument (e.g. agent in a decisão presidencial - “the presidential decision”). Syntactically, two important properties differentiate qualitative and relational adjectives: the former are gradable and can usually be modified by an adverb (e.g. uma decisão muito inteligente - “a very intelligent decision”), and the latter cannot (e.g. *uma decisão muito presidencial - “*a very presidential decision”). More importantly, the former can either be in an attributive or in a predicative position (e.g. A decisão (do presidente) foi inteligente - “The decision (of the president) was intelligent”), and the latter cannot (e.g. *A decisão foi presidencial -“*The decision was presidential”). Lexically, relational adjectives can be paraphrased by a prepositional phrase (e.g. A decisão do presidente – “The decision of the president/The president’s decision”) differently from qualitative adjectives.

As the unit of study for the first part of our research, we have chosen one very frequent and general adjective, grande (“big”/ “great” / “large”). We have compared its usage in human and machine translation and studied it according to parameters established by Pustejovsky’s Generative Lexicon. For the second part of our research, we have selected a small number of relational adjectives (e.g. material ósseo - “bone material”), used in the medical domain. While we also compared their usage in human and machine translation, we study them primarily according to the parameters established by Gross’ lexicon-grammar. 

3. Case study 1: qualitative adjectives

The focus of this first part of the study is to demonstrate the vagueness of qualitative adjectives, more specifically grande, which can be translated into English as big, great or good (among other possible translations, such as large and much).

Vague adjectives will reflect different aspects of the nouns they are related to depending on the internal characteristics of the word that they highlight.

Several polysemy issues can be resolved by morphosyntactic parsers by determining the grammatical category of the word (play as a noun or as a verb, for instance). Even polysemy in the same category, such as the noun bar as a piece of chocolate or a place to have drinks, can be at least partially resolved by context-specific dictionaries or sense enumeration (not disregarding all the limitations Pustejovsky points out about sense enumeration). However, vagueness cannot be clarified by these methods. If, on the one hand, vague adjectives may not be a problem for machine translation since in many cases vagueness is preserved in another language, on the other hand they become especially problematic precisely because this vague and “one-to-one correspondence” translation will not always prove effective.

For these adjectives, then, it will be necessary to include information about how they will vary according to the characteristics of the noun with which they relate.

This study compares human and machine translations of the adjective grande first to note the cases where the machine translation is not adequate (producing ungrammatical sentences or sentences that would seem awkward to native speakers) and second, using the information collected, to suggest a syntactic-semantic description of these adjectives in order to better understand the different meanings determined by the context.

3.1. Theoretical background: polysemy in James Pustejovsky’s Generative Lexicon
In his generative lexicon model, James Pustejovsky (1995) presents a new concept of polysemy. In this context, polysemy is not perceived only as we see it in language in general, such as, for example, the various meanings that can be assigned to the word point as a strong argument, or as a spot or mark of punctuation. The author also presents the internal polysemy of words, whose meanings would be formed by the combination of aspects present in their argument, event, qualia and lexical inheritance structures.

By describing each of these structures and their aspects, Pustejovsky demonstrates that every word is polysemous, having one or more of its aspects or meanings highlighted depending on the arguments with which they combine.

For this reason, although the word door is not seemingly ambiguous, we can see in a sentence like Jane walked through the door that it is the passage aspect of door that is used, whereas in a sentence such as This is a wood door it is the physical aspect of the object door that is stressed.

Given the introductory nature of this study, only the qualia structure will apply due to its innovative character. The qualia structure consists of four roles (as in Pustejovsky 1995:85): 

· constitutive: the relation between an object and its constituents, or proper parts: material, weight, and parts and component elements;

· formal: that which distinguishes the object within a larger domain: orientation, magnitude, shape, dimensionality, color, and position;

· telic: purpose and function of the object: purpose that an agent has in performing an act, and built-in function or aim which specifies certain activities;

· agentive: factors involved in the origin or “bringing about” of an object: creator, artifact, natural kind, and causal chain.

Therefore, in the sentence Jane walked through the door, the verb walk through highlights the telic aspect of the word door, i.e., its passage function. In the phrase This is a wood door, on the other hand, the word wood stresses the constitutive role of door.

Thus, meaning is determined by the relationship between words and their arguments and by their qualia structure, which can dissipate the polysemy presented by a word in isolation.

This theory proves especially useful in dealing with the adjective selected for this study since the meaning and distribution of the adjective “grande” will be determined by its argument and by the focus of the adjective in terms of the role in the argument’s qualia structure.

3.2. Corpus and results

3.2.1. Corpus of human translations: COMPARA

The human translations used in this study come from the parallel corpus COMPARA, available online (www.linguateca.pt). This project was developed in the scope of Linguateca (Frankenberg-Garcia and Santos, 2002). It has over one million words from literary texts in different variations of Portuguese and English aligned with their published translations. There are advanced search tools, making it possible to consider only one specific variation (Brazilian, European and Mozambican Portuguese or American, British and South African English, for instance), or text from a specific author or period. It is also possible to determine whether the search should be only from originals to translations or in the opposite direction. The present study uses only the original to translation direction in order to assure that original occurrences of terms were created by native speaker authors.

3.2.2. Machine translations: Babel Fish

The examples of machine translated text presented in this study were produced by the free engine Babel Fish, available online at http://babelfish.altavista.com/. Among the engines suggested in a Google search, Babel Fish proved the easiest to use, accepted a larger number of characters and allowed the user to copy the resulting translations so they could be included in the study.

3.2.3. The adjectives grande and great
Taking as a starting point Dalla Pria’s study (2003) on the Portuguese machine translation of phrases including the adjective great, the present study focused on the English translation of the adjective grande to observe two issues. First, the different meanings and connotations generated by the syntactic distribution of the adjective (before or after the noun) and the choice of the translation large/big or great. The second point was to confirm the hypothesis that while great can, in most cases, be translated as grande simply by distributing it differently, grande cannot always be translated as great. Even when the sentence is syntactically acceptable, it can express a meaning that is different from that of the original sentence.

As stated by Dalla Pria (2003), the adjective grande can be translated as big when highlighting the constitutive role of its argument, or great, when highlighting the telic role with its more subjective characteristics, such as moral values or intensification. To produce these different results, the adjective should be placed after the noun in the first case (homem grande – “a big man”), or before it in the second case (grande homem – “a great man”).

The translation of grande, on the other hand, can not be limited to great since the constitutive aspect, better expressed by big/large, would be omitted.

This situation illustrates the limitations of “one-to-one” term correspondences or sense enumerations in electronic dictionaries, especially in machine translation applications. As set forth by Ide and Véronis (1998), the very use of dictionaries with pre-established sense definitions limits the efficiency of applications. The authors claim that the use of generative lexicons with underspecified meanings would present better results. These meanings would be determined in context considering their distributional and situational aspects.

Tables 1 and 2 display the most representative results:

	GRANDE
	 
	 

	Original in Brazilian Portuguese

in COMPARA
	Human translation in COMPARA
	Machine translation by Babel Fish

	1. um grande lenço de algodão
	a large cotton handkerchief
	a great handkerchief of cotton

	2. grande acontecimento.
	great event.
	great event.

	3. um grande portão no centro
	a large gateway in the middle
	great gate in the center

	4. grande fervor pela igreja 
	great fervor for the church 
	great fervor for the church

	5. rio grande
	a large river
	great river

	6. o grande quadrado de cor
	a big square of color
	the great square of color

	7. uma grande praça
	a large plaza
	a great square


Table 1 – Brazilian Portuguese adjective “grande” and its human and machine translations into English

	GREAT
	 
	 

	Original in English in COMPARA
	Human translation in COMPARA
	Machine translation by BabelFish

	8. the great local inventor.
	um grande inventor local.
	o inventor local grande

	9. causing great offence
	causou uma grande afronta
	causando a ofensa grande

	10. This is a great idea
	É uma idéia ótima
	Esta é uma idéia grande

	11. great soccer fan
	grande apreciadora de futebol
	ventilador grande do soccer

	12. great disappointment.
	grande decepção
	desapontamento grande

	13. great satisfaction
	grande satisfação
	satisfação grande


Table 2 – English adjective “great” and its human and machine translations into Brazilian Portuguese

The first point to be noticed here is that the machine translation application has only the great – grande correspondence. This reflects the first limitation of the application. In some cases, the original sense seems to be accidentally preserved, as in examples 2 and 4. Nevertheless, in other instances, the translation of great assigns a different meaning to the sentence, one that is not related to the constitutive role of dimension, but rather to the intensification and subjective evaluation, as in examples 1, 3, 6 and 7. As pointed out earlier, the instances of grande that actually refer to dimension cannot be translated as great, as shown by examples 1, 3, 5, 6 and 7.

The second point refers to sense assignment and the syntactic distribution of the adjectives:

· Human translations: although the Brazilian Portuguese electronic dictionary Houaiss presents dimension-related meanings first with examples such as pés grandes (“big feet”) and carro grande (“big car”) both placed after the noun, it can be noted that adjective placement before the noun is predominant in the original and translated texts with a more subjective meaning. The same happens with the definition of great in the Random House electronic dictionary: the first meaning (unusually or comparatively large in size or dimensions) does not necessarily reflect the meanings used by human translators. They usually have a more abstract and value-related meaning. One possible explanation that may serve as the basis for a future study is that the adjective grande is more frequently placed before the noun in literary texts for stylistic purposes;

· Machine translations: the syntactic rule seems to be very limited, always placing the adjective before the noun in English and always after the noun in Portuguese. This will work properly in English. However, although the rule in Portuguese is to generally place the adjective after the noun, this is not the only possibility and has major consequences, as seen above.

Let us consider some of these examples in light of Pustejovsky’s qualia structure and its constitutive and telic roles:

· Constitutive – in sentence number 1, lenço (“handkerchief”) is the argument of grande and we can see that it is its constitutive role (the dimensions of the concrete object) that determines the sense of grande in this sentence. That is why it should be translated as large instead of great. The use of great in this context does not produce an ungrammatical sentence, but changes the original sense and focuses on the telic role of quality or relevance. It was also the constitutive aspect of the arguments portão, rio, quadrado e praça (“gate”, “river”, “geometric square” and “plaza,” respectively) that determined whether human translators used large or big instead of great in examples 3, 5, 6 and 7;

· Telic - the translations of great (examples 8 to 13) demonstrate that it was consistently the telic role of arguments that determined not only the translations as grande e ótima, but also the distribution of these adjectives in the sentences, which had been before the noun in most cases. As suggested by Ide and Véronis (1998), note also that certain applications would need to “ambiguate” various fine-grained sense distinctions. This seems to be the case with the use of ótima (“excellent”) placed after the noun in example 10. It could be suitably replaced by grande before the noun (uma grande idéia). The instances of great seem to highlight the telic role of arguments. Those cases in which the constitutive role is the focus use big or large, as demonstrated.

The same thing happens in examples 2 and 4 with the translations of grande into English: it is not the constitutive role of the arguments acontecimento (“event”) and fervor that determine the sense of grande but rather their telic role, i.e., the relevance of the event and the intensity of the fervor.
Finally, it should also be noted that other polysemous words, such as fan in example 11, as well as the use of two adjectives (grande lenço de algodão – “large cotton handkerchief”) are not correctly solved by the machine translator. Such cases would probably work better if the applications used generative lexicons with semantic descriptions of these words.

3.3. Remarks on case study 1
This study presents a preliminary analysis of the vague qualitative adjectives grande and great in human and machine translations. The aim was to provide details for the formal description of semantic and syntactic information for word sense disambiguation in natural language processing applications, more specifically in machine translation applications. There are several other senses of these adjectives to be analyzed in future studies that may require different translations and syntactic distributions.

It is also relevant to note the cases of compounds such as grande prêmio and gente grande, which were assigned literal translations by the machine translator (“great prize” and “great people”), whereas human translators used Grand Prix and grown-ups.

4. Case study 2: relational adjectives

The second part of the study focused on the solutions found by human translators and translation systems for some English NPs with the NN format. Technical texts written in English have a large number of NPs that are formed by the modification of one noun by another noun, such as bone tissue. Since it is very rare for one noun to pre-modify another noun in Portuguese, translators should search for other ways of expressing the same kind of information. Usually, the decision is to take either an analytic structure, in which the modifying noun becomes part of a prepositional phrase (e.g. tecido do osso), or a synthetic structure, in which the noun is transformed into a relational adjective (e.g. tecido ósseo).

We demonstrate that human translators and translations systems seem to have different strategies for tackling the same problem. Considering that human translation is generally more accepted by both users and readers, and that semantic and pragmatic information is more difficult to formalize, we will analyze the elements chosen by human translators in relation to their syntactic properties.

4.1. Theoretical background: Gross’ lexicon-grammar
The description presented here is based on Laporte's (2004) description of French adjectives within the field of lexicon-grammar (Gross 1975). Laporte’s aim is to describe the formal properties of adjectives so that they can be computationally processed and then applied to information retrieval and machine translation systems.

Lexicon-grammar (Gross 1975) is a method of syntactic description that considers the sentence to be the basic unit, so that the description of linguistic expressions is derived from elementary forms and their syntactic transformations. Since intuition and acceptability are among its main principles, it is necessary to analyze lexical items or expressions in complete sentences so that its usage and meaning are clear and unambiguous.

Laporte’s description of French adjectives presents all of the syntactic contexts in which an adjective can appear – thus achieving the syntactic properties of each adjective or group of adjectives. Although the description is thoroughly syntactic, it may include semantic information which can be tested and syntactically formalized.

The description’s results are displayed in tables with properties that may or may not be applied to each adjective, or in other words, with the inclusion of positive as well as negative information. Syntactic transformations are applied to each structure and, if the basic meaning remains the same, equivalent structures are stored as such.

4.2. Corpus and results

Our corpus is composed of leaflets containing descriptions of surgical equipment, such as orthopedic devices and blood-component separation kits, with instructions for surgeons. We selected a number of expressions that had already been translated by different professionals - all specialized in medical texts - and approved by the client. Then we had the same expressions translated by the free translation system Babel Fish, available at http://babelfish.altavista.com/
Table 3 shows the noun phrases extracted from the corpus and their translations into Portuguese by human translators and by the system, respectively.

	Original in English
	Human translation
	Machine translation

	1. blood components
	componentes sangüíneos
	componentes do sangue

	2. bone materials
	material ósseo
	materiais do osso

	3. metal hip joint replacement prosthesis
	prótese metálica de substituição da articulação do quadril
	prosthesis da recolocação da junção do hip do metal

	4. nerve damage
	lesões nervosas
	os danos do nervo

	5. muscle tissue
	tecido muscular
	tecido do músculo


Table 3 – English NPs and their translations into Brazilian Portuguese

We selected five examples that are quite representative. In the first column, English NPs present the structure NN, in which the first noun is modifying the second. For this kind of expression, Portuguese has two alternative translations: a prepositional phrase formed by the preposition de (“of”) and including the modifying noun (e.g. de sangue, literally “of blood”) or a relational adjective derived from the modifying noun (e.g. sangüíneo). We observe that the first alternative is the only one shown by the translation system. That is to say that the system applies a rule transforming the structure “N2 N1” into “N1 de N2”, whereas human translators favor the synthetic alternative.

We then attempted to start a description of relational adjectives, since they represent the structure preferred by human translators. We selected some properties suggested by Laporte (2004) and adapted them. The results are shown in Table 4.

As stated before, the results are conveyed in tables, where lines correspond to adjectives and columns correspond to syntactic properties. Plus (+) and minus (-) signs are included in each adjective line, indicating the properties that apply (positive information) or do not apply (negative information). The equality sign (=) indicates corresponding structures.

	Structure
	N + Adj?
	Adj + N?
	Corresponds to a N?
	Adj = have + related N?
	Adj = is of + related N?
	Adj = in + related N?
	Takes intensifier?
	Takes N + to be of + Adj?

	1. componentes sangüíneos
	+
	-
	+
	-
	-
	-
	-
	+

	2. 
	
	
	
	
	
	
	
	

	3. material ósseo
	+
	-
	+
	-
	+
	-
	-
	+

	4. 
	
	
	
	
	
	
	
	

	5. prótese metálica
	+
	-
	+
	-
	+
	-
	-
	+

	6. 
	
	
	
	
	
	
	
	

	7. lesões nervosas
	+
	-
	+
	-
	-
	+
	-
	-

	8. 
	
	
	
	
	
	
	
	

	9. tecido muscular
	+
	-
	+
	-
	+
	-
	-
	+


Table 4 – Description of five relational adjectives

4.3. Remarks on case study 2
As can be observed, the adjectives present in these NPs share some of the properties common to relational adjectives. All of them accept the N A structure, although the opposite is not true (*sangüíneos componentes or *ósseos materiais) and all of them correspond to a noun: sangue (“blood”), osso (“bone”), metal (“metal”), nervo (“nerve”) and músculo (“muscle”).

None of them accept a structure with the verb ter (“to have”), which generally indicates possession or inclusion. In Portuguese, possession and inclusion are also indicated by the preposition de (“of”), as well as other noun relations. The fact that the synthetic alternative was preferred by most human translators suggests that they tried to avoid excessive repetition, enhancing the fluency and legibility of the text.

Nevertheless, contrary to most relational adjectives, the examples shown here accept the predicative position. This may be due to the generic nature of head nouns: componente (“component”), material (“material”). Even the other three nouns are rather generic in this domain: prótese (“prosthesis”), lesões (“damage”), tecido (“tissue”). It should also be mentioned that the only adjective that cannot be placed in a predicative position is nervoso, perhaps due to its homonym with another meaning (“nervous”).

As these examples demonstrate, the NN structure in English represents a challenge for machine translation. We believe that a formal description of these structures and their Portuguese counterparts may contribute to the elaboration of more precise rules for their translation. We also believe that this kind of formalization may be useful to human translators, since it can help them avoid using of prepositional phrase, which may cause repetition and ambiguity.

5. Conclusion

This paper presents the findings of two introductory studies on adjectives. The aim of both studies was to observe the behavior of specific samples of the two adjective types, namely qualitative and relational adjectives, and contribute to the description of adjectives for natural language processing applications, more specifically word sense disambiguation in machine translation.

Different theoretical backgrounds were considered due to the distinct nature of these adjectives: Pustejovsky’s conception of polysemy in the Generative Lexicon seemed more appropriate for the description of the vague qualitative adjectives such as grande and great, whereas Laporte’s descriptive method based on Gross’ lexicon-grammar was more directly connected to illustrating the relationships between nouns and relational adjectives in the translation of NN structures from English into Brazilian Portuguese.

At this stage, it was not our intention to compare the theoretical backgrounds. As stated earlier, we consider the choice of one exclusive language theory nearly impossible, especially for application purposes. As our study demonstrates, different theories might be useful for different applications or adjective types.

Regarding the corpora, the use of COMPARA, a large corpus of more general literary language, proved more useful for the qualitative adjective study, with more occurrences of this kind of adjective. The smaller corpus of medical language, on the other hand, presented a higher concentration of relational adjectives, which was the aim of the second study.

Some possible future research ideas for these studies are (a) the analysis of more instances of these same adjectives to contrast the present findings; (b) the analysis of other adjectives of these two types to determine common and differing behaviors in relation to the ones included here; (c) the analysis of other types of adjectives to generate more descriptive data; and (d) research on possible ways of implementing the data of our descriptions in machine translation applications.

At this point, one of our most relevant conclusions is the importance of combining semantic and syntactic information in order to improve the results of natural language processing applications. Even though formalizing semantic data is not as simple as formalizing syntactic data, translation systems cannot work properly without this process.
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