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INTERPRETATION CONTEXTS FOR A CONSTRUCTIONAL ANALYSIS MODEL



1. Motivation At least two different ways are possible to represent spatial, causal or temporal relations. The first one is to use roles or attributes of elements in a formalism like Fillmore’s frames. This way, relational knowledge is kept inside of each element. For spatial relations, one can choose to give absolute (x,y) coordinates to each object, and/or to user right, left, up and down roles. We call this approach the element-centered representation. The second way is to consider the space that contains the elements as a proper entity with its own attributes and roles. This way, the space holds a particular topology, and entities are distributed in it with help of external data structures. For instance, 2-d geometrical spaces could be represented with two binary search trees in order to quickly compute cardinal directions constraints, while keeping absolute coordinates. This is called the spacecentered representation. While the two approaches produce equivalent representations in most cases, one have to note that 1) interesting optimizations can be performed to compute relational constraints when using the space-centered representation, due to topologyspecific knownledge and 2) inter-spaces relations can easily be modelized using this representation, including hierarchical relations (a space is a subset of another space) or parallel relations (two spaces are different points of view on same entities). Another important advantage of the space-centered representation is that one has not to provide entities with roles and attributes for all spaces where it may potentially be present, since relational information is kept outside of entities representation.



2. The Constructional Interpretation Model Given these observations, we propose to make space-centered representation the foundation of a new constructional analysis model. While traditional CG form pole is clearly topologically defined, (this is revealed by precedences or neighbourhood constraints on elements), the meaning space is not. Such a situation is not really satisfying since there is no reason for the meaning pole to be disallowed to carry a topology, especially if one plan to handle pragmatic issues. The meaning pole, in our proposition, should be represented with several spaces, that we call interpretation contexts, each endowed with a topology. Our approach is closely related to mental spaces model [2], which require numerous structures to hold entities representations. The formalism we propose is derivated from the Embodied Construction Grammar [1], most innovations are reflected in the formalism of contexts and sconstruction (situated constructions: constructions using contexts as placeholders for their constituents) as seen on figures 2.1 and 2.2. We have developped in our model the resolution process for relational reference [3] using the framework of domains of reference[4, 5]. The model has one other interesting feature, which is to provide a unified way to describe multimodal inputs. Topological constraints can indeed be used to describe inputs that differs from the classical textual onedimensional topology. 1



INTERPRETATION CONTEXTS FOR A CONSTRUCTIONAL ANALYSIS MODEL



2



context hnamei subcase of hcontexti roles: hrolei : hschemai constraints role ← value|role ↔ role|... place: hplace-typei // e.g. segment relations: hrelation-name(place-type,place-type,...) → domaini hconstraintsi operations: hoperation-name(place-type,...) → schema-typei hconstraintsi Figure 2.1. Contexts definition formalism, based on ECG format[1]. s-construction hnamei subcase of hs-constructioni constructional evokes: hconstructioni as hlocal-namei contexts: hlocal-namei : hcontexti constituents: hlocal-namei : hs-constructioni constraints: role ← value|role ↔ role|... observation: hnamei : hschemai in hcontext-namei hconstraintsi production: hnamei : hschemai in hcontext-namei hconstraintsi Figure 2.2. S-Constructions definition formalism. References [1] Benjamin K. Bergen and Nancy C. Chang. Embodied construction grammar in simulationbased languge understanding. Technical Report TR-02-004, International Computer Science Institute, 2002. [2] Gilles Fauconnier. Mental Spaces: Aspects of Meaning Construction in Natural Language. MIT Press/Bradford, Cambridge, Mass. and London, 1985. [3] Guillaume Pitel and Jean-Paul Sansonnet. A functional approach for resolution of extensional reference in practical dialogue. In Proceedings of the International Symposium of Reference Resolution and its Application to question Answering and Summarization, Venice, Italia, 2003. [4] Anne Reboul. Reference, agreement, evolving reference and the theory of mental representation. In M. Coene, W. De Mulder, P. Dendale, and Y. D’Hulst, editors, Studia Linguisticae in honorem Lilianae Tasmowski, pages 601–616. Unipress, Padova, 1999. [5] Susanne Salmon-Alt. Reference resolution within the framework of cognitive grammar. In International Colloquium on Cognitive Science, San Sebastian, Spain, 2000.
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