A Discourse Processing Account of Gapping and Causal Implicature

Andrew Kehler Harvard University Aiken Computation Laboratory 33 Oxford Street Cambridge, MA 02138 kehler@das.harvard.edu

LSA Annual Meeting Boston, MA

January 7, 1994

1 Gapping and Causal Implicature

(1) Ehrlichman duped Haldeman, and Nixon, Ehrlichman. (Hankamer and Sag, 1976)

Past work: (Ross, 1970; Hankamer, 1971; Jackendoff, 1971; Stillings, 1975; Kuno, 1976; Sag, 1976; Hankamer and Sag, 1976; Neijt, 1979; Neijt, 1981; Levin and Prince, 1982; Cremers, 1983; Siegel, 1984; Sag and Hankamer, 1984; Prince, 1986; Chao, 1987; Oehrle, 1987; Steedman, 1990; Gardent, 1993, inter alia)

Levin and Prince (1982):

(2) a. Sue became upset and Nan became downright angry.

b. Al cleaned up the bathroom and Joe cleaned up the mess.

c. One of the students was accepted at Bryn Mawr and the high school was praised on TV.

(3) a. Sue became upset and Nan ; downright angry.

b. Al cleaned up the bathroom and Joe ; the mess.

c. One of the students was accepted at Bryn Mawr and the high school

; praised on TV.

(4) Sue and Nan had worked long and hard for Carter. When Reagan was declared the winner, Sue became upset and Nan became/; downright angry.

(5) Susan’s histrionics in public have always gotten on Nan’s nerves, but it’s getting worse. Yesterday, when she couldn’t have her daily Egg Mc- Muffin because they were all out, Sue became upset and Nan became/#; downright angry.

2 VP Ellipsis

(6) Ross likes his mother, and Bill does too. Kehler (1993b):

¿ Parallel Constructions:

{ e.g., example (6) f symmetric g { Syntactic representation reconstructed at the target site.

¿ Non-Parallel Constructions:

{ e.g., clauses conjoined with “but”, “because”, “even though”...

f asymmetric g

{ Semantic representation reconstructed at the target site.

2.1 Passive/Active Voice Mismatches

Non-Parallel:

(7) In March, four fireworks manufacturers asked that the decision be reversed, and on Monday the ICC did. [ reverse the decision ] (from text of Rosenthal (1988), cited in Dalrymple (1991))

(8) This problem was to have been looked into, but obviously nobody did.

[ look into the problem ] (Vincent Della Pietra, in conversation)

(9) Actually I have implemented it^1 with a manager, but it doesn’t have to be. [ implemented with a manager ] (Steven Ketchpel, in conversation)

(10) In addition to inducing lethality during the first instar, it^2 retards embryonic development, but not to the extent that the growth cones were. [ retarded ] (from text of (Jarecki, 1992))

Parallel:

(11) # This problem was looked into by John, and Bob did too.

(12) # This agent retards embryonic development, and the growth cones were too.

2.2 Non-VP Antecedents

Non-Parallel:

(13) This letter deserves a response, but before you do, .... [ respond ] (Gregory Ward, p.c.)

(14) Meanwhile, they sense a drop in visitors to the city. Those who do, they say, are not taking cabs. [ visit the city ] (Chicago Tribune, courtesy Gregory Ward)

(15) First person pronouns aren’t very shiftable, although the plural ones can be. [ shifted ] (Barbara Partee, in conversation)

1Here, it refers to a previously mentioned computer system. 2Here, it refers to a previously mentioned chemical agent.

Parallel:

(16) # This letter provoked a response from Bush, and Clinton did too.

[ responded ] (17) # There is a rise in American visitors to the city, and Canadians do too. [ visit the city ] (18) # First person pronouns aren’t very shiftable, and the plural ones also don’t. [ shift ] 2.3 Binding Theory Constraints

2.3.1 Condition A Violations

Parallel:

(19) ?? John_i defended himself_i, and Bob_j did too. [ defended John_i] (20) ?? Fred_i voted for himself_i, and Gary_j did too. [ voted for Fred_i ] Non-Parallel:

(21) Bill_i defended himself_i against the accusations better than his lawyer_j did. [ defended Bill_i ] (22) John_i voted for himself_i even though no one else_j did. [ voted for John_i ]

2.3.2 Condition B Violations

Parallel:

(23) # John’s_j mother introduced him_j to everyone, and he_j did too. [ introduced himself_j ] (24) # John_i’s lawyer defended him_i, and he_i did too. [ defended himself_i ]

Non-Parallel:

(25) John’s_j mother introduced him_j to everyone before he_j had a chance to. [ introduce himself_j ] (26) John_i’s lawyer defended him_i better than he_i did. [ defended himself_i ]

2.3.3 Condition C Violations

Parallel:

(27) # I hit Bill_i, and he_i did too.

(28) # Mary introduced John_j to everyone, and he_j did too. Non-Parallel:

(29) I expected Bill_i to win even when he_i didn’t.

(30) The lawyer defended Bill_j against the accusations better than he_j could have.

2.4 Subjacency Violations Antecedent Contained Deletion:

(31) John read everything which Bill believes he did. Parallel:

(32) # John read everything which Bill believes the claim that he did.

(Haïk, 1987) (33) # John read everything which Bill wonders why he did. (Haïk, 1987) Non-Parallel:

(34) Which problem did you think John would solve because of the fact that Susan did? (Rooth, 1981) Unelided form with gap:

(35) * Which problem did you think John would solve because of the fact that Susan solved?

3 A Discourse Processing Architecture

3.1 Sag and Hankamer’s Architecture 2 types of representation:

¿ (Syntactic) Propositional Representations
¿ (Semantic) Discourse Model Representations

2 types of anaphoric processing:

¿ Ellipsis: obtains referents from propositional representations.
¿ Model Interpretive Anaphora (MIA): obtains referents from the dis-

course model.

VP-ellipsis data problematic for this dichotomy – behaves like ellipsis in parallel constructions, and like MIA in non-parallel constructions.

3.2 A Revised Architecture Utterances parsed into propositional representations, which are subsequently integrated into the discourse model.

¿ Non-parallel constructions: Integration of propositional representa-

tions into discourse model due to coherence cue signaled by conjunction.

¿ Parallel constructions: Common topic inferred among propositional

representations which are subsequently integrated into discourse model as a unit. Therefore: parallel conjunction does not invoke integration of the propositional representation of the first clause into the discourse model.

4 A Return to Gapping

4.1 Gapping in the Discourse Processing Architecture

¿ By postulating that gapping requires a suitable propositional represen-

tation as its source, facts concerning causal implicature are predicted.

¿ Predicts gapping is infelicitous in those cases where referents of VP-

ellipsis are semantic.

Asymmetric and in gapping (Levin and Prince, 1982): (36) a. Sue became upset and Nan became downright angry.

b. # Sue became upset and (as a result) Nan ; downright angry. Asymmetric and in VP-ellipsis (Kehler, 1993b):

(37) In March, four fireworks manufacturers asked that the decision be reversed, and on Monday the ICC did.

(38) This material can be presented in a fairly informal fashion, and often I do. (from text of (Chomsky, 1982), cited in (Dalrymple et al., 1991))

(39) a. # John voted for Clinton but Tom ; Bush.

b. # Fred voted for Clinton because Tom ; Bush. c. # Fred voted for Clinton even though Tom ; Bush. d. # Fred voted for Clinton more confidently than Tom ; Bush. e. # Fred voted for Clinton although Tom ; Bush.

(40) John will go to New York, or Bill will go to Boston. (41) (John’s boss speaking): A meeting should not be scheduled on Thursday, since one of our people will be heading out of town. Either John will go to New York, or Bill (will go)/; to Boston.

(42) (John’s boss speaking): Listen, John, you might not want to be transferred to New York, and I can’t force you to go. But I can transfer Bill, and you can imagine what life would be like around here for you if Bill’s not here. Now either you will go to New York, or Bill will go/#; to Boston!

4.2 Interaction of Gapping and VP-Ellipsis (Sag, 1976, pg. 291, judgements his):

(43) ?? Alan likes Sandy, and Betsy ; Peter and Lois does too. (44) Alan likes Sandy, and Betsy ; Peter, although she doesn’t know why she does.

Acknowledgments

This work was supported in part by National Science Foundation Grant IRI- 9009018, National Science Foundation Grant IRI-9157996, and a matching grant for the latter from the Xerox Corporation. I would like to thank Barbara Grosz, Stuart Shieber, and Gregory Ward for valuable discussions and comments on earlier drafts.

References

(Chao, 1987) Wynn Chao. On Ellipsis. PhD thesis, University of Massachusetts at Amherst, 1987.

(Chomsky, 1981) Noam Chomsky. Lectures in Government and Binding.

Foris, Dordrecht, 1981.

(Cremers, 1983) Crit Cremers. On the form and interpretation of ellipsis.

In Alice G. B. ter Meulen, editor, Studies in Modeltheoretic Semantics, pages 145–160. Foris, Dordrecht, 1983.

(Dalrymple et al., 1991) Mary Dalrymple, Stuart M. Shieber, and Fernando Pereira. Ellipsis and higher-order unification. Linguistics and Philosophy, 14:399–452, 1991.

(Dalrymple, 1991) Mary Dalrymple. Against reconstruction in ellipsis.

Technical Report SSL-91-114, Xerox, 1991.

(Fiengo and May, 1990) Robert Fiengo and Robert May. Anaphora and ellipsis. ms., City University of New York and University of California at Irvine, 1990.

(Gardent, 1993) Claire Gardent. A multi-level approach to gapping. In S. Berman and A. Hestvik, editors, Proceedings of the Stuttgart Workshop on Ellipsis: Arbeitspapiere des Sonderforschungsbereich 340, Bericht Nr. 29-1992, SFB 340. University of Stuttgart, University of Tuebingen, and IBM Germany, 1993.

(Gawron and Peters, 1990) Mark Gawron and Stanley Peters. Anaphora and Quantification in Situation Semantics. CSLI/University of Chicago Press, Stanford University, 1990. CSLI Lecture Notes, Number 19.

(Haïk, 1987) Isabelle Haïk. Bound variables that need to be. Linguistics and Philosophy, 10:503–530, 1987.

(Halliday and Hasan, 1976) M.A.K. Halliday and Ruqaiya Hasan. Cohesion in English. Longman’s, London, 1976. English Language Series, Title No. 9.

(Hankamer and Sag, 1976) Jorge Hankamer and Ivan Sag. Deep and surface anaphora. Linguistic Inquiry, 7:391–426, 1976.

(Hankamer, 1971) Jorge Hankamer. Constraints on deletion in syntax. PhD thesis, Yale, 1971.

(Hardt, 1992) Daniel Hardt. VP ellipsis and contextual interpretation. In Proceedings of the International Conference on Computational Linguistics (COLING-92), Nantes, July 1992.

(Hellan, 1988) Lars Hellan. Anaphora in Norwegian and the Theory of Grammar. Studies in Generative Grammar 32. Foris, Dordrecht, 1988.

(Hestvik, 1993) Arild Hestvik. Strict reflexives and the subordination effect. In S. Berman and A. Hestvik, editors, Proceedings of the Stuttgart Workshop on Ellipsis: Arbeitspapiere des Sonderforschungsbereich 340, Bericht Nr. 29-1992, SFB 340. University of Stuttgart, University of Tuebingen, and IBM Germany, 1993.

(Hobbs, 1979) Jerry Hobbs. Coherence and coreference. Cognitive Science, 3:67–90, 1979.

(Jackendoff, 1971) Ray S. Jackendoff. Gapping and related rules. Linguistic Inquiry, 2:21–35, 1971.

(Kehler, 1993a) Andrew Kehler. A discourse copying algorithm for ellipsis and anaphora resolution. In Proceedings of the Sixth Conference of the European Chapter of the Association for Computational Linguistics (EACL-93), Utrecht, the Netherlands, April 1993.

(Kehler, 1993b) Andrew Kehler. The effect of establishing coherence in ellipsis and anaphora resolution. In Proceedings of the 31st Conference of the Association for Computational Linguistics (ACL-93), Columbus, Ohio, June 1993.

(Klein, 1987) Ewan Klein. VP-Ellipsis in DR theory. In Groenindijk and Stokhof, editors, Studies in Discourse Representation Theory and the Theory of Generalized Quantifiers. Foris, 1987.

(Kuno, 1976) Susumu Kuno. Gapping: A functional analysis. Linguistic Inquiry, 7:300–318, 1976.

(Lappin and McCord, 1990) Shalom Lappin and Michael McCord. Anaphora resolution in slot grammar. Computational Linguistics, 16:197–212, 1990.

(Lappin, 1993) Shalom Lappin. The syntactic basis of ellipsis resolution. In S. Berman and A. Hestvik, editors, Proceedings of the Stuttgart Workshop on Ellipsis: Arbeitspapiere des Sonderforschungsbereich 340, Bericht Nr. 29-1992, SFB 340. University of Stuttgart, University of Tuebingen, and IBM Germany, 1993.

(Levin and Prince, 1982) Nancy Levin and Ellen Prince. Gapping and causal implicature. Presented at the Annual Meeting of the Linguistic Society of America, 1982.

(Neijt, 1979) Anneke Neijt. Gapping: A Contribution to Sentence Grammar. Foris, Dordrecht, 1979.

(Neijt, 1981) Anneke Neijt. Gaps and remnants – sentence grammar aspects of gapping. Linguistic Analysis, 8(1):69–93, 1981.

(Oehrle, 1987) Richard T. Oehrle. Boolean properties in the analysis of gapping. In Geoffrey J. Huck and Almerindo E. Ojeda, editors, Syntax and Semantics XX: Discontinuous Constituency, pages 201–240. Academin Press, New York, 1987.

(Prince, 1986) Ellen Prince. On the syntactic marking of presupposed open propositions. In Papers from the Parasession on pragmatics and grammatical theory at the 22nd regional meeting of the Chicago Linguistics society, pages 208–222, Chicago, IL, 1986.

(Rooth, 1981) Mats Rooth. A comparison of three theories of verb phrase ellipsis. University of Massachusetts Occasional Papers in Linguistics, Volume 7, 1981.

(Ross, 1970) John R. Ross. Gapping and the order of constituents. In Manfred Bierwisch and Karl Erich Heidolph, editors, Progress in Linguistics, pages 249–259. Mouton, The Hague, 1970.

(Sag and Hankamer, 1984) Ivan Sag and Jorge Hankamer. Toward a theory of anaphoric processing. Linguistics and Philosophy, 7:325–345, 1984.

(Sag, 1976) Ivan Sag. Deletion and Logical Form. PhD thesis, MIT, 1976.

(Siegel, 1984) Muffy E. A. Siegel. Gapping and interpretation. Linguistic Inquiry, 15:523–530, 1984.

(Steedman, 1990) Mark Steedman. Gapping as constituent coordination.

Linguistics and Philosophy, 13(2):207–263, 1990.

(Stillings, 1975) Justine T. Stillings. The formulation of gapping in english as evidence for variable types in syntactic transformations. Linguistic Analysis, 1(2):247–273, 1975.

(Wilson and Sperber, 1979) Deirdre Wilson and Dan Sperber. Ordered entailments: An alternative to presuppositional theories. In C. K. Oh and D. Dinneen, editors, Syntax and Semantics XI: Presupposition, pages 299–323. Academic Press, 1979.

Sources of Examples

(Chomsky, 1982) Noam Chomsky. Noam Chomsky on the Generative Enterprise. Foris, Dordrecht, 1982.

(Jarecki, 1992) Jill Jarecki. The role of synaptic activity during embryonic neuromuscular junction development in drosophila melangester. Unpublished Yale University Prospectus, August 1992.

(Rosenthal, 1988) Harry F. Rosenthal. Agency orders UPS to resume fireworks deliveries–after July 4th. Associated Press Newswire, June 1988.