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The purpose of this note is to describe the facilities we have added recently to SME to support summarization of similarities and differences.  Our goal in these facilities is to produce all of the results suggested by structure-mapping given the two descriptions as they are; no attempt is made to filter based on importance or salience because that is the province of systems that are using SME.  

Summarizing similarities

Explanations of similarity tend to consist of two kinds of information: 

1. Correspondences between entities.  What objects go with what.  Often “uninteresting” object correspondences are filtered out.  
2. Correspondences between statements.  Relationships or arguments or explanations that are shared.  Again, this information will very likely need to be pruned.
We provide two relationships for extracting such information:

· (entitySimilarityOf <mapping> <mh>) indicates that correspondence <mh> in mapping <mapping> places entities in correspondence.

· (rootSimilarityOf <mapping> <mh>) indicates that correspondence <mh> in mapping <mapping> places statements into correspondence, and that these statements are not themselves arguments of statements appearing in other correspondences.   (In SME terms, that means they are roots of the match hypothesis forest, hence the name of the predicate.)  Identifying root similarities is handy because they subsume all others.

Please recall that once you have a correspondence, you can identify the base and target items it is about (using correspondenceBetween) and its structural evaluation score (via (nvalue (StructuralEvaluationScore ?m) ?score)).  

Summarizing differences

Summarizing differences is a bit more complicated.  There are three interesting types of differences:

1. Alignable differences.  Alignable differences are differences that are related to commonalities between the two descriptions.  These are the most salient psychologically.  

2. Alignable absences.
  Alignable absences are things that hold in the base or target and intersect the correspondences to some degree.  Alignable absences in the base are used to generate candidate inferences.  (Candidate inferences can be thought of as the projection of alignable absences into the other description, replacing missing entities with skolems and computing support and extrapolation scores which can be used as heuristics for evaluation.)  It is handy to look at alignable absences because they suggest aspects of the base (or target) where further elaboration could yield a more interesting match.

3. Non-alignable differences.  These are things that hold in the base or target that simply do not intersect the correspondences at all.  Psychologically, these are not very salient. 

We supply the following relationships for extracting difference information:

· (roleDifferenceOf <mapping> <mh> <baseIsas> <targetIsas>) indicates that the entities involved in correspondence <mh> of mapping <mapping> differ in their types.  This is useful for picking out when things in corresponding roles vary in some way.  (Example: The agent of the buying was a person in the base but a robot in the target, and what was bought was a book in the base but a CD-ROM in the target.)  Role differences are a form of alignable difference.  

· (baseAlignableAbsenceOf <mapping> <exp>) indicates that the expression <exp> of the base of mapping <mapping> is an alignable absence.

· (targetAlignableAbsenceOf <mapping> <exp>) indicates that the expression <exp> of the target of mapping <mapping> is an alignable absence.

· (baseOnlyNADOf <mapping> <exp>) indicates that the expression <exp> of the base of mapping <mapping> is a non-alignable difference.

· (targetOnlyNADOf <mapping> <exp>) indicates that the expression <exp> of the target of mapping <mapping> is a non-alignable difference.

Additional notes:

· Role differences are not the only form of alignable difference.  We’ll need to work on extracting more once we see what the representations you are using look like.

· In the case of alignable absences, it would be easy for us to include the largest correspondence intersecting the AA if that would be useful for explanation generation.  Just let us know if you need it.

· We would recommend using just role differences, and perhaps alignable absences, as summaries of differences by default, with NAD’s available only during drill-down.  Notice that this information could be useful for an expert during knowledge entry, because it suggests places where the system’s knowledge needs to be expanded.

· The only case support we provide currently is explicitCaseFn.  This means when you’re adding cases to the knowledge base you’ll have to do explicit TELL’s of ist-Information statements to add a case.  

· The integration strategy we would prefer would involve no caching of KB’s on our part, but instead calling out to Cyc for the predicate information SME needs, and only keeping the absolute minimum (i.e., case formulation strategies) in the analogy server KB.  This will not be possible until VirB3 or some efficient substitute is worked out for calling out to Cyc.  We have some ideas on how to implement this facility at our end; we simply have been stalled waiting for VirB3.

� This was Jeff Loewenstein’s idea.
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