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Ingebjørg Tonne, 07.09.2001

Delimitation of the Task

The title given to me for this lecture is "The Relationship between Empirical Data and Semantic Theory".  The title points to intriguing issues in the philosophy of science.  The title also describes an extensive subject matter.  For the present lecture, I delimit the range of inquiry to formal semantic theory.  I furthermore choose to focus on the following two related questions:  

                        Q1

What is special about semantics compared to other linguistic disciplines with regard to developing and testing theories?

Q2      

What type of empirical data is particularly useful for the development and testing of semantic theories?

Overview of the Lecture

I approach the questions by first placing linguistic theory construction in a general philosophico-scientific frame. In relation to this general discussion, I then describe the somewhat problematic dichotomy data and interpreted data, also called facts.   I thereafter contrast the use of intuition with that of text corpora as empirical data.  I subsequently look at what is particular to semantics in this philosophico-scientific scheme; that is, what semantic facts are, why and how corpora should be used in semantics, and how the use of corpora may influence the formulation and testing of semantic theory.  

In this lecture, I use elements from my thesis, Progressives in Norwegian and the Theory of Aspectuality,  to illustrate how the development of semantic analyses can be seen to depend crucially on the extraction of facts from text corpora.  In my thesis, the methodology sketched in the present lecture is assumed but not explicated.  Finally, I conclude with respect to my two main questions Q1 and Q2.

Linguistics and the Procedure for Developing Scientific Laws

In the hypothetico-deductive method for developing natural scientific laws, the scientist begins with an event or a fact that requires explanation.  She subsequently develops a hypothesis, with no restrictions as to how she goes about formulating the hypothesis.  She then sets out to test the hypothesis, or the predictions that follow from it.  If these predictions turn out to be true, the initial hypothesis is substantiated, and it may ultimately serve as a scientific law to explain the event that the scientist initially wanted to explain.  If the predictions turn out to be false, the hypothesis is disconfirmed.  

            My question Q1 is What is special about semantics compared to other linguistic disciplines with regard to developing and testing theories?.  That is, how do we get the semantic facts, and how do we proceed from the facts to the theory and test the predictions of the theory?    We first look into what the linguistic facts are, that is; What are those things that we want to explain?

Figure 1.  What are the semantic facts which are to be explained by the semantic theory?

Empirical Data

          Data vs. Facts

Data means 'something given'. This suggests that data should be something uncontroversial, like unanalysed objects in the world.  But even just to describe such objects, we need to conceptualize them somehow. Hence, if our questions concern the wellformedness of sentences, we need to conceptualize spoken data differently than we would do if we deal with phonology.       

            Data where we have abstracted away information which is irrelevant for our purposes, we call facts (see e.g. Dyvik 1997).  We can conceive of a fact as filtered information about the world.  

Figure 2. Facts are data filtered in a relevant way.

This "filter" should be as transparent as possible, so that the relation between data and facts is open for inspection.  

            In linguistics, the facts to be explained are, not surprisingly, of a linguistic nature. Such facts may for example be the fact that voiceless consonants in Norwegian in environment X are followed by a slight burst of air (aspiration) (e.g. kalle) whereas in environment Y they are not (e.g. skalle) followed by such aspiration.  Another fact, for example, is the fact that the sentence Mary talked to John is wellformed.  

          The phonological theory explains phonological facts by showing how facts of that type satisfy the formulations of the theory, for instance the phonological rules.  The syntactic theory analogously explains a sentence's wellformedness by matching such types of sentences with the grammatical rules of the theory.   

            In linguistics, viewed in this way, the phonological and grammatical rules are the scientific laws.  They explain phonological and grammatical facts, respectively. The linguists' hypotheses are potential phonological or grammatical rules, and the linguistic theories are systems of such rules.  

            We see from these examples, that if the linguist's project is to develop a phonological theory, the grammatical fact mentioned about wellformedness is not extracted from the data.  Likewise, when the intention is to explain grammatical facts, then facts about aspiration are not among those we want to extract from the data.  That is, the theory influences what facts we extract from the data.

          Now, I sum up the discussion so far by distinguishing between data, the particular facts we extract from it, and the theory or hypothesis which explains such facts:

Figure 3.  Our facts depend on the data. From the facts we formulate a theory (set of hypotheses) which explains the facts. Also, theoretical assumptions decide which facts we extract from the data.

Let's flash back to "uninterpreted" data for a moment.  We must bear in mind that even the data, which we consider uninterpreted, is chosen according to what our project is.  

            For example, a linguist does not walk around looking at birds to collect her data for a linguistic project.  Such assumptions about the data are so self-evident that we do not even problematize them.  Such assumptions, i.e. what made us collect a set of utterances and not a set of birds to study, are not among the assumptions we want to test in the project.  We treat these assumptions as background knowledge.  

But — we must be careful that such assumptions do not restrain our data in an unfortunate way, so that we do not find all relevant facts.  That is, there are less clear choices when collecting data than the choice between birds and utterances.  For example, one choice in data-selection in linguistics is whether we choose to use spoken or written language as data.  Presently, I shall discuss types of data, with a particular focus on how we can minimize awkward coloring of data.

Empirical Data

            Types of Data 

Analyses, and ultimately theories, are developed from the interpretation of the data.  The interpretation of the data in turn depends on the selection of the data.    We therefore do not want a biased selection of data.  A type of linguistic data which minimizes the risk of getting a biased selection is text corpora.  I now discuss the advantages of using text corpora, and do this by contrasting corpora with a different type of data, namely that of linguistic intuition.

            The linguist's own intuitions about the wellformedness and meaning of an expression is often used in the development and testing of linguistic theories. In the generative tradition, the standard has been to use these intuitions as the sole empirical source. 

Intuitions — a native speaker's immediate "knowledge" about the language.

However, the linguist Esa Itkonen holds that the generative way of developing and testing theories is invalid.  He holds that, as long as the project is to explain linguistic intuitions, as it is in generative grammar, these same intuitions cannot be used as testing ground for the theory.  

            Others, like Dyvik (1997), object to using one's own intuition as the only data by holding that it is simply not the case that each and every language user knows it all. Linguistic knowledge in the individual is partial compared to the full set of linguistic knowledge we want to include in our investigation.   Due to the selection of expressions examined, in such cases the empirical basis is biased.  

            In the same vein, as Sæbø (to appear) points out, even typical facts can be overlooked when the semanticist is not required to consider a random sample and to recognize every substantial class of clear cases.  Analyses may in such cases be based on atypical facts and fail to generalize to typical facts.  

            One could therefore argue that invoking a testing ground which exceeds the imagination would reduce the problem that Ikonen points to.  Text corpora is such a testing ground.

Corpus  — a reasonable representative and large collection of text, to be inspected systematically.

The advantages of using corpora:

•     Corpora offer an insurance against relevant aspects being disregarded and typical facts being missed.

•     Corpora provide ample testing ground for old hypotheses and a good basis for formulating new hypotheses if the old ones are disconfirmed.

•     Corpora have the advantage that they lay bare the relation between data and facts so it is open for inspection.

Semantic Facts

The relevant facts for semantics are not facts about elementary particles in motion, say.  The relevant facts are not facts about various aspects of how people pronounce sounds, either.  The question in semantics, contrary to for example in syntax, is not just whether a sentence is acceptable, but also what the sentence entails and what it means.   That is, the degree of abstraction is high when we go about extracting the semantic facts from the data.  

            For semantics, a fact may be that the two expressions source and origin mean more or less the same thing.  It is also a semantic fact that an expression like Johan sitter og leser ('Johan is reading', lit: 'Johan sits and reads') is imperfective.  

          The search for semantic facts such as synonymy and meaning involves (at least) 

1.         recognizing sound waves or orthography as having something to do with            language,  

2.         recognizing wellformed words and wellformed sentences, and 

3.         finding the  meaning of the word or sentence.     

But searching for facts in semantics furthermore consists in finding the meaning of types of forms, not tokens.  A particular utterance, uttered in a certain context is a linguistic token.  However, as among others Lyons (1991) holds, what we need in semantics is to get at the meaning of linguistic types, that is, the meaning of expressions, like sentences.  This means to view them isolated from a specific context.  That is, step 3 above actually consists in finding the meaning of a form in a particular context, whereas an additional step must subsequently be invoked, to abstract away meaning contributed by the context from the meaning of the expression.  Obtaining the semantic facts from the data therefore involves a relatively large number of steps: 

        Facts: Data conceptualized as meanings of the forms per se 

        (context abstracted away: meaning of types)

                |

        Data conceptualized as meanings in a particular            context: meanings of tokens 

                |

        Data conceptulalized as certain constellations of forms          (morphemes or words)

                |

        Data conceptualized as linguistic entities

                | 

        Data

Figure 4.  Moving from unanalyzed data to semantic facts involves many steps.

Since the steps from the data to facts in semantics are many, and since they are largely colored by the theory that we apply for our explanations, we could describe the status of the facts in the following way, as both interpreted data and some kind of informal theory itself: 

(1.  Data make up the first empirical data.

2.  The semantic facts extracted from the corpora make up a second type of empirical data, and can at the same time be seen as a step towards formulating the theory.

3.  The semantic theory is the final, formalized, theory, which is constructed to explain the semantic facts.)

Figure 5.  The intermediate status of facts in semantics.

Semantics and Corpora

To achieve the goal of abstracting the information about types from information about tokens, it is essential to take care that the examples are representative and abundant.  If we do not, if the selection of data is not varied and extensive, we may be assuming the same kind of context for all examples we think of.  This hinders the removal of the information which is contributed by context and not by the form itself.  

            As we have seen, in linguistics in general it is important to secure a wide selection of examples, to guarantee a reasonable degree of representativity of the data and the facts, and ultimately a good coverage of the theory.  The use of corpora as empirical basis helps us solve the problem of representativity and the problem of abstracting information from token to type.   

            Basing a semantic analysis on a corpus study enables us to get at a varied and extensive selection of data. This, of course, presupposes that the corpora used are representative and large, with a wide array of contexts for the expression we study.   

            The question - how we can delimit and describe the meanings of expressions - can be answered through the information derivable from the corpus:  We must collect a representative set of contexts for the form, and see what all instances have in common. We then abstract away what they do not all have in common.   What we are left with is the semantic meaning of the expression.  This procedure is of course not trivial, but corpora at least give us a good basis for the task.

            The method based on corpora thus enables us, in a sounder way than what would otherwise be the case, to capture a very interesting set of facts, which in its turn can be generalized and formalized into hypotheses.  

Semantic Theory

The semantic facts, for example the descriptions of the meaning of the expression, are then to be explained by the semantic theory. The theory consists of a system of hypotheses.  In formal semantics, the hypotheses may be formulated as semantic rules, specifying how the meanings of words and phrases combine to give the meaning of a phrase or a sentence.  For example, the semantic rule for combining a verb with a noun phrase to get the meaning of a verb phrase can be formulated as we see in (1):

(1)        semantic verb phrase rule: 

                                                [[ [VP TV NP ] ]] M = { x: <x, [[ NP ]] M > Î [[ TV ]] M  }

That is, the semantic value of a VP is the set of entities, x, such that x is the first member in an ordered pair which is an element of the set which makes up the semantic value of the transitive verb (TV).  The meaning of a word is furthermore given by way of representing what the word points to in the world.  Hence, all the forms in a sentence are specified in the theory according to their contribution to the meaning of a phrase or as sentence.

            If two forms are synonymous, this fact is accounted for in such a way that the representation of the two forms in the theory are equivalent, i.e. they contribute equal meaning when combined with other forms to make a phrase or a sentence.  If a sentence entails another sentence, this is also to follow from the semantic representations of the sentences.

            To test the hypotheses in a semantic theory, one proceeds in the same way as one does in other disciplines; one sees whether the predictions that follow from the hypotheses are borne out for a new set of data.  If, for example, the semantic rule seen in (1) is the only verb phrase rule provided in our theory, it would not require much search to find a wellformed sequence of words which we would want to call a verb phrase but still does not fit the rule in (1).   Sentence (2) would be a sentence with such a verb phrase:

(2)        Jan synger.

            Jan sings.

A verb phrase rule therefore has to be more general, or more rules must be added to our theory, to deal with intransitive verb phrases.  Furthermore, if the theory predicts that two expressions are synonymous when they are in fact not, the theory, or parts of the theory should be modified.  Also, if the theory does not predict that a certain sentence entails another, when that is actually the case, some hypotheses should be modified.

            By using corpora in semantic theory development, a large part of the work lies in the formulation of hypotheses.  By elucidating the semantic facts thoroughly by way of corpora, much more interesting patterns are found than without corpora, and subsequently enlightening hypotheses about the meanings of expressions can be formulated, because we are ensured that typical facts are included and taken into account.  

            If the corpora used are representative and the extraction of facts have been performed in a clear and transparent way, the hypotheses should reflect the facts, and predict new facts.  Accordingly, if we nevertheless find that a new, representative and large corpus disconfirms the hypotheses, the source for the disconfirmation may lay in the selection of the data (i.e., that the corpus was, after all, not representative). Then the facts extracted from the data were not all the facts we wanted. Or, the mistake lies in the formulations of the hypotheses (that is, the hypotheses do not, after all, explain the "old" facts, either).           

Norwegian Progressives in the Relationship between Empirical Data and Semantic Theory

I will now illustrate the type of relationship between empirical data and semantic theory that I have discussed in this lecture.  I have showed that moving from data to theory in semantics involves several steps of abstraction, until we get at facts that are in a way so general that they are a type of informal hypotheses.  These are then formalized and set in the system of other formalized hypotheses.   

            In my thesis, the distinct properties of the Norwegian progressives are modeled in a formal semantic framework.  Importantly, the properties modeled emerge from the study of text corpora.  The method I used therefore fits into the scheme discussed in this lecture.

            When searching for the meaning of the periphrastic progressive forms in Norwegian, I gathered a substantial number of utterances with such progressive forms, for example (3) and (4):

(3)        De tre satt og drakk kaffe da skjelvet fikk huset til å 

            rase sammen. 

            the three sat and drank coffee when quake-the got house-the to INF-MARKER slid together

            The three of them were drinking coffee when the quake made the house fall       down.

                        (from HiT)

(4)        Solen var i ferd med å forsvinne, og i et strålende avskjedsnummer laget den en             glitrende gullgate.

            sun-the was IFMÅ disappear and i a beaming good-bye-act made it a glittering gold-road

            The sun was about to disappear, and in a beaming exit act it made a glittering     golden road.

                        (from HiT)

In this set of extracted occurrences of the progressives, I found a pattern:  The pseudocoordinations, exemplified in (3), combine almost exclusively with atelic sentences, whereas the prospectives, exemplified in (4), almost exclusively combine with telic sentences.  The degree to which these distributional patterns hold is overwhelming;  more than 95% in both cases.  

            If we relate this concrete example to the general points I have made in this lecture about extracting facts from data, we see that the extraction of the progressive forms constitute a higher level of empirical data than what I started out with, which was the whole text.  Then a further abstraction of empirical data was done, checking the extracted occurrences with regard to Aktionsart (i.e. telic or atelic).  The next step was to go from the token utterances to types. What I found then was the pattern described; that pseudocoordination combine with atelic sentences, whereas the prospectives combine with telic sentences.

          Another quest for facts about these progressive forms was to find their meaning.  By letting a lot of the sentences go through a battery of tests, I found that the two groups of progressives have in common the property of making a sentence clearly imperfective. This latter "finding" was not revolutionary, however, as Faarlund et al. (1995) also  characterize these forms as imperfective.

            The differences in meaning between the two sets of forms are also pointed to by Faarlund et al. (1995). They hold that forms have different types of imperfectivity.  The pseudocoordination has what we may call a process interpretation, that is, the agent is in the midst of an activity.  Forms like i ferd med å ..., on the other hand, may have a prospective interpretation, that is, they describe a period just prior to a point specified by the main verb.  

            My corpus confirmed this claim. Importantly, such a difference in meaning corresponded closely with what I had found of differences in distribution in the corpus:

Form

 Aktionsart

 Meaning

pseudo­coordination/ sitter og ... 

('in the process of ...')

 atelic

 process

være i ferd med å ... 

('be in the process of ...'/ 'be about to ...')

 telic

 process

prospective

skulle til å ... ('be about to ...')

 telic

 prospective

være på vei til å ... 

('be in the process of ...'/ 'be about to ...')

 telic

 process

prospective

holder på  å ... 

('be in the process of ...'/ 'be about to ...')

 telic

 process

prospective

Table 1.  The typical Aktionsart and interpretive possibilities for the Norwegian progressive forms.

The following semantic facts were thus among those extracted in my investigation of the corpora:

•     The forms have an imperfective meaning.

•     Pseudocoordination combines with atelic sentences.

•     Prospectives combine with telic sentences.

•     Atelic combinations get a process reading.

•     Telic combinations may get a prospective interpretation. 

On basis of these facts, the hypotheses about the meaning of the progressive forms in Norwegian were formulated. These analyses — on the one hand the analysis of the pseudocoordination and on the other hand the analysis of the prospectives — were designed so that the combinatorial restrictions were reflected in their specific meaning.  In fact, the combinatorial restrictions proved to be essential in the formulation of the hypotheses.  Without corpora as empirical data, the described pattern would have been overlooked, and the hypotheses would consequently fail to explain the facts satisfactorily.

Conclusion

The questions that I asked in the introduction of this lecture concerned the distinguishing features of semantics when it comes to developing and testing a theory, and, related to the first question, what type of data is especially useful for such an undertaking.  

            I have argued that in semantics, there is considerable abstraction involved when moving from data to relevant semantic facts.  This was illustrated in Figure 4.

            I have furthermore claimed that corpora is an effective type of data for including the data we need, as a basis for abstracting out the facts in an optimal way.  I have argued in the way illustrated in Figure 6 when I discussed the relationship between empirical data and semantic theory:

Figure 6.  The relationship between empirical data and semantic theory.

That is,

1.  Data, preferably text corpora, make up the first empirical data.

2.  Various steps of abstraction constitute various levels of empirical data. 

3.  The semantic facts extracted from the corpora make up the final type of empirical data, and can at the same time be seen as a step towards formulating the theory.

4.  The semantic theory is the final, formalized, theory, which is constructed to explain the semantic facts.
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