Chapter 8

Conclusions

8.1 A Summary of the Thesis

This thesis addresses an important problem for theories of discourse coherence: the lack of a standard, well-motivated set of discourse relations. While the general idea of coherence relations has proved extremely useful in many theories and many text processing applications, no solid conception has emerged about what it is that relations actually represent, or how to go about defining them.

The solution proposed in this thesis rests on a conception of relations as modelling psychological constructs operative in writers and readers when they are processing text. This conception is fleshed out with reference to Rosch’s notion of the basic level of categorisation, and to the notion of action schemata as used in theories of skilled task performance.

It is argued that evidence for these constructs can be sought in a study of the connective cue phrases found in a given language. If relations are actually communicated between the writer of a text and its reader, then it makes sense for there to be resources in the language for signalling relations explicitly. While relations can sometimes be inferred by the reader from context and background knowledge, there is no reason to suppose that any relation exists which will always be thus inferrable.

Based on these arguments, a methodology is proposed for justifying a set of relations. The methodology centres around two simple linguistic tests. The first is a test for cue phrases, which is used to gather a corpus of some 200 cue phrases from a sample of naturally-occurring text. The second is a test for substitutability, which is used to organise the corpus of cue phrases into a hierarchical taxonomy. This taxonomy is created without buying into any particular theory of discourse, but it provides an extremely rich source of information from which such a theory can be motivated.

The taxonomy lends itself to a conception of relations as feature-based constructs. The substitutability relationships in the taxonomy each have a natural feature-theoretic interpretation, which means that extracts from the taxonomy can be used separately to motivate the individual features which are the components of relations. Some guidelines for creating feature definitions are laid down, and a number of specific definitions are then motivated one by one. The features eventually motivated prove useful in analysing a wide range of cue phrases.

The set of relation definitions is conceived as an overlay on the set of cue phrase definitions. There remains some work to be done in deciding exactly how to map one set onto the other; but in any case, most of the ‘hard work’ will have been done once the cue phrase definitions are completed. At this point, all of the important dimensions of variation for relations will have been established, and it will just be a question of deciding whether or not each cue phrase is in one-to-one correspondence with a relation. Some guidelines for answering this final question have been set out.

8.2 The Contributions of the Thesis

The thesis delivers on two levels. Its most tangible contribution is the table of cue phrase definitions set out in Appendix D. These definitions can be taken to form the basis for a new set of relations to be implemented in text processing applications, or used by discourse theorists as the basis for further research. The new definitions differ significantly from existing sets, and contain some novel ideas. While several studies suggest that relations are composite constructs, this is the first to propose a set of independent features to analyse them, in which the order of the decisions about feature values is not constrained. Moreover, the feature definitions are expressed in relatively simple terms—representing alternative feature values is often just a matter of choosing different bindings between variables—and they should eventually lend themselves well to implementation. Some of the feature definitions are innovative extensions of existing work; in particular the new semantic/pragmatic distinction and the new distinction between positive and negative polarity. Finally, the use of defeasible causal and inductive rules in the definitions is promising as part of an account of how relations are grounded in more general principles of cognitive economy. The new definitions are thus in tune with the suggestion in Hobbs’ opening quote, that coherence relations should be thought of as ‘instantiations in discourse comprehension of more general principles of coherence that we apply in attempting to make sense of the world we find ourselves in’.

However, the main purpose of the thesis is not to put forward a completely workedout set of relation definitions. It is rather to consider the question of how a set of relations should be justified in the first place. The primary contribution of the thesis is the methodology proposed for motivating a set of relation definitions; the definitions themselves are intended first and foremost as an implementation of this methodology.

As such, they can certainly be contested. The corpus of cue phrases can likely be enlarged with new phrases. Exceptions might be found to some of the relationships in the current taxonomy. The relationships in the taxonomy might be better modelled by altering the set of features. Such changes, made within the framework of the tests for cue phrases and for substitutability, do not damage the substance of the thesis. Indeed, the tests provide a useful forum for discussion about the set of relations. If the substitution methodology is accepted, then disagreements about relation definitions become disagreements about the interpretation of concrete linguistic examples, rather than about intangible first principles.

8.3 The Substitution Methodology: A Balanced Verdict

The thesis therefore stands or falls on an assessment of the substitution methodology. Such an assessment can be made from several different standpoints, which will be considered below in turn.

8.3.1 The Arguments for the Methodology

Firstly, the arguments on which the methodology rests can be evaluated. The main argument is that the cue phrases in a language will tell us about the mechanisms used by readers and writers of that language. As noted in Section 3.6.1, it is unusual to propose an investigation of psychological mechanisms by any means other than psychoplogical experiments. However, experiments which investigate psychologically real relations must make hypotheses about the behavioural indicators of relations, and these hypotheses are themselves contentious. It is notoriously difficult to interpret the behaviour of, say, a writer, in terms of a theory of writing. Faced with this difficulty, it is surely permissible to look at the medium in which writing and reading occur— namely language—to find out something about these tasks. Language is not adopted arbitrarily by those who read and write; its evolution is inseparable from that of the tasks themselves. It would be surprising if it did not contain valuable information about how the tasks are performed.

This is not to say that the substitution methodology obviates the need for empirical experiments on readers and writers. On the contrary, the two approaches complement each other. The arguments used to support the substitution methodology also act to legitimise the use of cue phrases as an experimental window on relations. And theorising about the substitutability relationships in the taxonomy can be thought of as a systematic way of generating experimental hypotheses to test.

8.3.2 The Practicability of the Methodology

The practicability of the substitution methodology should also be considered. Are the tests easy to use? Do different testers come to the same conclusions? The approach in this thesis has been to assume that they will—in keeping with much work in linguistics, the examples of the operation of the tests are presented on the assumption that readers will agree with them. However, it would be a good idea to put this assumption to the test in an experiment comparing the decisions of several testers in particular cases. In the case of the substitutability test, a fairly high degree of consensus is predicted. Nevertheless, in cases where there is disagreement, we can resort to the kind of experiment described in Section 7.1.3, which examines the influence of alternative cue phrases on the time taken to answer different questions about a text.

8.3.3 The Results of the Methodology

Finally, the substitution methodology can be assessed by looking at the set of relations which it serves to justify.

A key result of the methodology is the motivation of a feature-theoretic approach to relation definitions. Most previous classifications of relations have taken one particular dimension of variation to be dominant—the ‘top level’ of classification varies from theory to theory, as was shown in Chapter 2, but successive classifications do not seem to improve on one another.

The taxonomy of cue phrases prompts a different categorisation of relations. Several dimensions of variation are identified, but no single dimension is taken to be dominant. A conception of relations as unstructured collections of features falls quite naturally out of the taxonomy of cue phrases, where nearly all of the variation between phrases is found at the lowest levels. This feature-based classification promises to provide a much better fit for the data. What is more, the only other study starting from a conception of relations as cognitive constructs (that of Sanders et al) also suggests their decomposition into orthogonal features, and does so on independent grounds.

The job of deciding on a set of features which make sense for all the various kinds of phrase in the taxonomy is, of course, a very difficult one. Some interesting generalisations have been noted in this thesis, but much work still remains to be done before a satisfactory set of features is produced. However, we have tried to avoid the temptation of concentrating on small subsets of phrases, and analysing these in isolation. While useful results can be obtained in this way, it is hoped that the findings in this thesis testify to the benefits of seeking a theory with much broader coverage.

The set of relations must also eventually be assessed in terms of its descriptive adequacy in describing coherent text. It is perhaps here that the main question mark about the methodology lies. As was noted in Section 7.2, the descriptive adequacy of the set of relations cannot be determined until an accompanying theory of focus is provided. It was argued that a theory of relations should not be saddled with all the explanatory work in a theory of discourse coherence; a theory of focus should also be involved to account for pairs of text segments whose relationship cannot be made explicit by any cue phrase. It remains to be seen whether such a theory can be devised, and how well the theories of relations and focus would interact. Clearly, this is a matter for further research.

8.4 Towards a Complete Account of Discourse Coherence

The present theory of relations is thus only a partial theory of discourse coherence. However, it provides a solid foundation on which a complete account can be based. Specific hypotheses have been proposed about the segments of a discourse which will be explained by relations—those which can be linked by cue phrases—and hence, about the parts of a discourse which some other metaphor will have to explain.

The emphasis has been on producing a compact theory whose constructs are systematically justifiable. Every relation is justified in precisely the same way: it is composed of a number of features, each of which is motivated in the same way from the substitutability relationships in the taxonomy of cue phrases. These relationships are in turn based on the pre-theoretical judgements of ordinary readers and writers.

The analysis of texts in terms of the theory is similarly grounded in pre-theoretical decisions. The decision about whether a relation applies between two spans of text is based on the decision about whether a particular cue phrase is appropriate to link them; it does not require the intuitions of a discourse analyst. Once the decision has been made, however, the complex definition of the relation provides a wealth of theoretical information about the discourse at that point, representing the intentions which underlie it, and the states in the world and the reader’s world model which are requisite for their accomplishment.

The theory of relations is based on an analysis of a well-delineated class of textual phenomena. By examining how these phenomena are used by ordinary readers and writers, an extremely informative account of text is produced. It remains to be seen whether a theory of focus can be developed to similar standards.

Bibliography

Allen, J. (1995). Natural Language Understanding. Benjamin/Cummings, Redwood City, CA.

Austin, J. L. (1962). How to Do Things with Words. Oxford: Clarendon Press.

Ballard, D., Conrad, R., and Longacre, R. (1971). The deep and surface grammar of interclausal relations. Foundations of Language, 4, 70–118.

Bateman, J. and Rondhuis, K. (1994). Coherence relations: Analysis and specification.

Technical Report R1.1.2: a,b, The DANDELION Consortium, Darmstadt, Germany.

Bateman, J., Degand, L., and Teich, E. (1993). Towards multilingual textuality: Some experiences from multilingual text generation. In Proceedings of the Fourth European Workshop on Natural Language Generation, pages 5–18, Pisa, Italy.

Beaugrande, R. d. (1984). Text Production: Toward a Science of Composition. Ablex Publishing Corporation, Norwood, NJ.

Beckwith, R., Fellbaum, C., Gross, D., and Miller, G. (1990). WordNet: A lexical database organised on psycholinguistic principles. Technical Report CSL-42, Cognitive Science Laboratory, Princeton University.

Bereiter, C. and Scardamalia, M. (1987). The Psychology of Written Composition.

Lawrence Erlbaum Associates, Hillsdale, NJ.

Berry, D. and Broadbent, D. (1984). On the relationship between task performance and verbalizable knowledge. Quarterly Journal of Experimental Psychology, 36A, 209–231.

Boguraev, B. and Pustejovsky, J. (1990). Lexical ambiguity and the role of knowledge representation in lexicon design. Proceedings of 14th International Conference on Computational Linguistics (coling90), pages 36–42.

Brennan, S. E., Friedman, M. W., and Pollard, C. (1987). A centering approach to pronouns. In Proceedings of the 25th ACL Conference, pages 155–162, Stanford.

Briscoe, E., Copestake, A., and Boguraev, B. (1990). Enjoy the paper: Lexical semantics via lexicology. Proceedings of 14th International Conference on Computational Linguistics (coling90), pages 42–47.

Butterworth, B. (1975). Hesitation and semantic planning in speech. Journal of Psycholinguistic Research (4), pages 75–87.

Carpenter, B. and Penn, G. (1994). ALE: The attribute logic engine user’s guide, version 2.0.1. Technical Manual, Carnegie-Mellon University.

Chomsky, N. (1964). Current Issues in Linguistic Theory. Mouton, The Hague.

Cohen, P. and Levesque, H. (1990). Rational interaction as the basis for communication. In P. Cohen, J. Morgan, and M. Pollack, editors, Intentions in Communication, pages 221–256. MIT Press, Cambridge, MA.

Cohen, P. and Perrault, C. (1979). Elements of a plan-based theory of speech acts.

Cognitive Science, 3, 177–212.

Cohen, R. (1984). A computational theory of the function of clue words in argument understanding. In Proceedings of the 10th International Conference on Computational Linguistics, pages 251–258.

Dale, R. (1988a). Generating Referring Expressions in a Domain of Objects and Processes. Ph.D. thesis, Centre for Cognitive Science, University of Edinburgh.

Dale, R. (1988b). The generation of subsequent referring expressions in structured discourses. In M. Zock and S. G, editors, Advances in Natural Language Generation, pages 58–75. Pinter Publishers Ltd, London.

Dale, R. and Reiter, E. (1992). A fast algorithm for the generation of referring expressions. Proceedings of COLING.

Dale, R., Mellish, C., and Zock, M. (1990). Current Research in Natural Language Generation. Academic Press, London.

Dale, R., Hovy, E., Rösner, D., and Stock, O. (1992). Aspects of Automated Natural Language Generation. Springer-Verlag, Berlin.

Delin, J. and Oberlander, J. (1992). Aspect-switching and subordination: the role of it-clefts in discourse. Proceedings of 14th International Conference on Computational Linguistics (coling92), pages 281–287.

Delin, J., Hartley, A., Paris, C., Scott, D., and Vander Linden, K. (1994). Expressing procedural relationships in multilingual instructions. In Proceedings of the 7th International Workshop on Natural Language Generation, pages 61–70, Kennebunkport, Maine.

Dornan, E. and Dawe, C. (1984). The Brief English Handbook. Little, Brown and Company, Boston.

Elhadad, M. and McKeown, K. R. (1990). Generating connectives. In COLING-90 , pages 97–101.

Evans, R. and Gazdar, G. (1989). Inference in DATR. In Proceedings of the 4th Conference of the European Chapter of the ACL, pages 66–71, UMIST, Manchester, UK. Flower, L. and Hayes, J. (1980). The dynamics of composing: Making plans and juggling constraints. In L. Gregg and E. Steinberg, editors, Cognitive Processes in Writing, pages 31–50. Lawrence Erlbaum Associates, Hillsdale, NJ.

Grice, H. P. (1975). Logic and conversation. In P. Cole and J. L. Morgan, editors, Syntax and Semantics, volume 3. Academic Press, New York.

Grimes, J. (1975). The Thread of Discourse. The Hague: Mouton.

Grosz, B. J. and Sidner, C. L. (1986). Attention, intentions, and the structure of discourse. Computational Linguistics, pages 175–203.

Grosz, B. J., Joshi, A. K., and Weinstein, S. (1983). Providing a unified account of definite noun phrases in discourse. In Proceedings of the 21st ACL Conference, pages 44–50, Cambridge, MA.

Grote, B., Lenke, N., and Stede, M. (1995). Ma(r)king concessions in English and German. In Proceedings of the Fifth European Workshop on Natural Language Generation, Leiden, the Netherlands.

Haberlandt, K. (1982). Reader expectations in text comprehension. In J. F. Le Ny and W. Kintsch, editors, Language and Language Comprehension, pages 239–249. North-Holland, Amsterdam.

Halliday, M. and Hasan, R. (1976). Cohesion in English. Longman.

Hayes, J. and Flower, L. (1980). Identifying the organisation of the writing process.

In L. Gregg and E. Steinberg, editors, Cognitive Processes in Writing, pages 3–30. Lawrence Erlbaum Associates, Hillsdale, NJ.

Hirschberg, J. and Litman, D. (1993). Empirical studies on the disambiguation of cue phrases. Computational Linguistics, 19, 501–530.

Hobbs, J., Stickel, M., Appelt, D., and Martin, P. (1993). Interpretation as abduction.

Artificial Intelligence, 63.

Hobbs, J. A. (1985). On the coherence and structure of discourse. Technical Report CSLI-85-37, Center for the Study of Language and Information, Stanford University.

Hovy, E. (1993). Automated discourse generation using discourse structure relations.

Artificial Intelligence, 63, 341–385.

Hovy, E. H. (1988). Planning coherent multisentential text. In Proceedings of the 26th ACL Conference, pages 163–169, Buffalo.

Hovy, E. H. (1990). Parsimonious and profligate approaches to the question of discourse structure relations. In Proceedings of the 5th International Workshop on Natural Language Generation, Pittsburgh.

Hovy, E. H. and McCoy, K. (1989). Focusing your RST: A step toward generating coherent multisentential text. In Proceedings of the 11th Cognitive Science Conference, pages 667–674, Ann Arbor.

Hovy, E. H., Lavid, J., Maier, E., Mittal, V., and Paris, C. (1992). Employing knowledge resources in a new text planner architecture. In Proceedings of the Sixth International Workshop on Natural Language Generation, pages 57–72, Trento, Italy.

Karttunen, L. (1973). Presuppositions of compound sentences. Linguistic Inquiry, 4, 169–193.

Keenan, E. (1971). Two kinds of presupposition in natural language. In C. Fillmore and D. Langendoen, editors, Studies in Linguistic Semantics. Holt, New York.

Knott, A. (1991). New Strategies and Constraints in RST-Based Text Planning. Master’s thesis, Department of Artificial Intelligence, University of Edinburgh.

Knott, A. and Sanders, T. (1996). The classification of coherence relations and their linguistic markers: An exploration of two languages. In preparation.

Lascarides, A. and Asher, N. (1991). Discourse relations and defeasible knowledge. In Proceedings of the 29th Conference of the Association for Computational Linguistics, pages 55–63, Berkeley, CA.

Lascarides, A. and Asher, N. (1993). Temporal interpretation, discourse relations and common sense entailment. To appear in Linguistics and Philosophy.

Lascarides, A. and Oberlander, J. (1992). Abducing temporal discourse. In Aspects of Automated Natural Language Generation, pages 167–182. Springer-Verlag.

Lascarides, A. and Oberlander, J. (1993). Temporal connectives in a discourse context.

In Proceedings of the 6th Conference of the European Chapter of the Association for Computational Linguistics, pages 260–268, Utrecht, The Netherlands.

Lascarides, A., Asher, N., and Oberlander, J. (1992). Inferring discourse relations in context. In Proceedings of the 30th Conference of the Association for Computational Linguistics, pages 1–8, Delaware.

Litman, D. and Allen, J. (1990). Discourse processing and commonsense plans. In P. Cohen, J. Morgan, and M. Pollack, editors, Intentions in Communication. MIT Press.

Longacre, R. (1983). The Grammar of Discourse: Notional and Surface Structures.

Plenum Press, New York.

Maier, E. (1993). The extension of a text planner for the treatment of multiple links between text units. In Proceedings of the Fourth European Workshop on Natural Language Generation, pages 103–114, Pisa, Italy.

Maier, E. and Hovy, E. H. (1991). A metafunctionally motivated taxonomy for discourse structure relations. In Proceedings of the 3rd European Workshop on Natural Language Generation, pages 38–45, Judenstein, Austria.

Mann, W. C. (1984). Discourse structures for text generation. In Proceedings of the 10th International Conference on Computational Linguistics and the 22nd Annual Meeting of the ACL, pages 367–375, Stanford.

Mann, W. C. and Matthiessen, C. (1983). Nigel: a systemic grammar for text generation. Technical Report RR/83/105, USC Information Sciences Institute, Marina del Rey, CA.

Mann, W. C. and Thompson, S. A. (1988). Rhetorical structure theory: A theory of text organisation. Text, 8(3), 243–281. Also available as Tech Report RR-87-190, USC Information Sciences Institute, Marina del Rey, CA.

Mann, W. C., Moore, M. A., Levin, J. A., and Carlisle, J. H. (1975). Observation methods for human dialogue. Technical Report RR/75/33, Information Sciences Institute, Marina del Rey, CA.

Mann, W. C., Matthiessen, C. M., and Thompson, S. A. (1989). Rhetorical structure theory and text analysis. Technical Report RR/89/242, Information Sciences Institute, Marina del Rey, CA.

Martin, J. (1992). English Text: System and Structure. Benjamin, Amsterdam.

McCoy, K. F. and Cheng, J. (1991). Focus of attention: Constraining what can be said next. In C. L. Paris, W. R. Swartout, and W. C. Mann, editors, Natural Language Generation in Artificial Intelligence and Linguistics. Kluwer.

McDonald, D., Meteer, M., Fawcett, R., Hovy, E., and de Smedt, K. (1994). Proceedings of the Seventh International Workshop on Natural Language Generation. ACL, Maine.

McKeown, K., Moore, J., and Nirenburg, S. (1990). Proceedings of the Fifth International Workshop on Natural Language Generation. AAAI, Dawson, Pennssylvania.

McKeown, K. R. (1985). Text Generation: Using Discourse Strategies and Focus Constraints to Generate Natural Language Text. Cambridge University Press.

Meyer, B. and Freedle, R. (1984). Effects of discourse type on recall. American Educational Research Journal, 21, 121–143.

Miller, G., Beckwith, R., Fellbaum, C., Gross, D., and Miller, K. (1990). Five papers on WordNet. Technical Report CSL-43, Cognitive Science Laboratory, Princeton University.

Moens, M. and Steedman, M. (1988). Temporal ontology and temporal reference.

Computational Linguistics, 14(2), 15–28.

Moore, J. and Pollack, M. (1992). A problem for RST: The need for multi-level discourse analysis. Computational Linguistics, 18, 537–544.

Moore, J. D. (1989). A Reactive Approach to Explanation in Expert and Advice-Giving Systems. Ph.D. thesis, UCLA.

Moore, J. D. and Paris, C. L. (1989). Planning text for advisory dialogues. In Proceedings of the 27th Annual Meeting of the Association for Computational Linguistics, pages 203–211.

Moore, J. D. and Paris, C. L. (1993). Planning text for advisory dialogues: Capturing intentional and rhetorical information. Computational Linguistics, 19, 651–694.

Moser, M. and Moore, J. (1995). Using discourse analysis and automatic text generation to study discourse cue usage. In Proceedings of the AAAI Spring Symposium on Empirical Methods in Discourse Interpretation and Generation, pages 92–98, Stanford, CA.

Oberlander, J. and Lascarides, A. (1991). Discourse generation, temporal constraints, and defeasible reasoning. In Proceedings of the AAAI Fall Symposium on Discourse Structure in Natural Language Understanding and Generation, Asilomar, CA.

Oversteegen, E. (1995). Causal and contrastive connectives. Technical Report R1.1.3b, The DANDELION Consortium, CLS, Tilburg/Nijmegen.

Quirk, R., Greenbaum, S., Leech, G., and Svartik, J. (1972). A grammar of contemporary English. Longmans, London.

Rambow, O., editor (1993). Intentionality and Structure in Discourse Relations: Proceedings of the ACL SIGGEN Workshop, Columbus, Ohio.

Reason, J. (1979). Actions not as planned. In G. Underwood and R. Stevens, editors, Aspects of Consciousness. Academic Press, London.

Redeker, G. (1990). Ideational and pragmatic markers of discourse structure. Journal of Pragmatics, 14, 367–381.

Rosch, E. (1978). Principles of categorisation. In E. Rosch and B. Lloyd, editors, Cognition and Categorisation. Lawrence Erlbaum Associates, Hillsdale, N.J.

Rosch, E., Mervis, C., Gray, W., Johnson, D., and Boyes-Braem, P. (1976). Basic objects in natural categories. Cognitive Psychology, 8, 382–439.

Rösner, D. and Stede, M. (1992a). Customising RST for the automatic production of technical manuals. In Aspects of Automated Natural Language Generation, pages 199–214. Springer-Verlag.

Rösner, D. and Stede, M. (1992b). TECHDOC: A system for the automatic production of multilingual technical documents. In Proceedings of KONVENS ’92 . Springer- Verlag.

Rumelhart, D. and Norman, D. (1982). Simulating a skilled typist: A study of skilled perceptual motor performance. Cognitive Science, 6, 1–36.

Sanders, T. J. M., Spooren, W. P. M., and Noordman, L. G. M. (1992). Towards a taxonomy of coherence relations. Discourse Processes, 15, 1–35.

Sanders, T. J. M., Spooren, W. P. M., and Noordman, L. G. M. (1993). Coherence relations in a cognitive theory of discourse representation. Cognitive Linguistics, 4–2, 93–133.

Schiffrin, D. (1987). Discourse Markers. Cambridge University Press.

Scott, D. and Hovy, E., editors (1993). Burning Issues in Discourse: Proceedings of the NATO Advanced Research Workshop, Maratea, Italy.

Scott, D. and Paris, C. (1995). Identifying the mapping of semantics onto language:

Going beyond the text. In Proceedings of the AAAI Spring Symposium on Empirical Methods in Discourse Interpretation and Generation, pages 139–142, Stanford, CA.

Scott, D. R. and de Souza, C. S. (1990). Getting the message across in RST-based text generation. In R. Dale, C. Mellish, and M. Zock, editors, Current Research in Natural Language Generation. Academic Press.

Searle, J. R. (1969). Speech Acts. Cambridge: Cambridge University Press.

Segal, E. M., Duchan, J. F., and Scott, P. J. (1991). The role of interclausal connectives in narrative structuring: Evidence from adults’ interpretation of simple stories. Discourse Processes, 14, 27–54.

Seligman, M. (1994). Discovery and format of input structures for tactical generation.

In Proceedings of the 7th International Workshop on Natural Language Generation, pages 5–12, Kennebunkport, Maine.

Sidner, C. (1983a). Focusing in the comprehension of definite anaphora. In M. Bady and R. Berwick, editors, Computational Models of Discourse, pages 267–330. MIT Press, Cambridge, Mass.

Sidner, C. L. (1983b). What the speaker means: The recognition of speakers’ plans in discourse. International Journal of Computers and Mathematics, Special Issue in Computational Linguistics 9 (1), pages 71–82.

Spooren, W. (1989). Some Aspects of the Form and Interpretation of Global Contrastive Coherence Relations. Ph.D. thesis, Catholic University of Nijmegen, the Netherlands.

Sweetser, E. (1990). From Etymology to Pragmatics: Metaphorical and Cultural Aspects of Semantic Structure. Cambridge University Press.

van Dijk, T. A. (1979). Pragmatic connectives. Journal of Pragmatics, 3, 447–456.

Vander Linden, K., Cumming, S., and Martin, J. (1992). Using system networks to build rhetorical structures. In Aspects of Automated Natural Language Generation, pages 183–198. Springer-Verlag.

von Klopp, A. (1993). Negation: Implications for Theories of Natural Language. Ph.D.

thesis, Centre for Cognitive Science, University of Edinburgh.

Zock, M., Adorni, G., and Ferrari, G. (1994). Proceedings of the Fourth European Workshop on Natural Language Generation. Springer-Verlag, Berlin.

Zuckerman, I. and Pearl, J. (1986). Comprehension-driven generation of meta-technical utterances in math tutoring. In Proceedings of the 5th National Conference of the AAAI , pages 606–611, Philadelphia, PA.