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I shall discussnew methodsfor solving the problemof generalizingfrom relationaldata. I
considerasituationin whichwehaveasetof conceptsandasetof relationsamongtheseconcepts,
andthedataconsistsof few instancesof theserelationsthathold amongtheconcepts;theaim is
to infer otherinstancesof theserelations.My approachis to learnfrom thedataa representation
of theobjectsin termsof the featureswhich arerelevant for thesetof relationsat hand,together
with the rulesof how thesefeaturesinteract. I thenusethesedistributedrepresentationsto infer
how objectsrelate.

LinearRelationalEmbedding(LRE) is a methodwhich hasrecentlybeenproposed[1, 2] for
learningdistributedrepresentationsfor objectsandrelations.It findsa mappingfrom theobjects
into a feature-spaceby imposingtheconstraintthatrelationsin this feature-spacearemodelledby
linearoperations.Having learnedsuchdistributedrepresentations,it becomespossibleto learna
probabilisticmodelwhichcanbeusedto infer bothpositiveandnegativeinstancesof therelations.

LRE showsexcellentgeneralizationperformance.On a classicalproblemresultsarefar better
thanthoseobtainedby any previouslypublishedmethod.I alsodiscussresultson otherproblems,
which show that the generalizationperformanceof LRE is excellent. Moreover, after learninga
distributedrepresentationfor a setof objectsandrelations,LRE caneasilymodify theserepre-
sentationsto incorporatenew objectsandrelations.Learningis fastandLRE rarelyconvergesto
solutionswith poorgeneralization.

Dueto its linearity LRE cannotrepresentsomerelationsof arity greaterthantwo. I therefore
discussNon-LinearRelationalEmbedding(NLRE), andshow that it canrepresentrelationsthat
LRE cannot.A probabilisticmodel,whichcanbeusedto infer bothpositiveandnegativeinstances
of therelations,canalsobelearnedfor NLRE. Finally, HierarchicalLRE andHierarchicalNLRE
aremodificationsof theabove methodsfor learninga distributedrepresentationof variable-sized
recursive datastructures.Resultsshow that thesemethodsareable to extract semanticfeatures
from treesandusethemto generalizecorrectlyto novel trees.
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