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Abstract 

Structure-mapping theory has successfully predicted a number 
of empirical results concerning ordinary literal similarity 
processing. In particular, it predicts a distinction between 
alignable differences—those connected to the common 
structure derived in a comparison—and nonalignable 
differences, which are not so connected and which are held to 
be less salient than alignable differences (Markman & Gentner, 
1993). Recently, Estes and Hasson (2004) have challenged the 
claim that alignable differences are more salient than 
nonalignable differences. In this paper, we address their 
criticisms and present data supporting an alternative 
interpretation of their results. 

Introduction 
Similarity is an important construct in cognitive science. It 
plays a central role in research on categorization and 
classification (e.g., Medin & Schaffer, 1978; Nosofsky, 
1984), induction (e.g., Osherson, et al., 1990; Sloman, 1993), 
decision-making (e.g., Medin, Goldstone, & Markman, 
1995), and learning and transfer (Gentner, Ratterman, & 
Forbus, 1993). Structure-mapping theory treats similarity as 
the outcome of a comparison process that yields a maximal 
alignment between structured mental representations (e.g., 
Gentner, 1983; Gentner & Markman, 1997; Markman & 
Gentner, 1996).  

The structure-mapping theory of similarity has its roots in 
analogy (Gentner, 1983). Similarity is claimed to involve the 
alignment and mapping of conceptual structure from one 
concept to another. The theory assumes that concepts are 
represented as structured descriptions comprising object 
attributes, objects, relations among objects, and higher order 
relations among relations. As in a feature-based theory of 
similarity (Tversky, 1977), structure-mapping assumes that 
similarity is a positive function of common properties and a 
negative function of distinctive properties.  

However, a unique aspect of structure-mapping theory is its 
distinction between two kinds of differences, alignable 
differences (ADs) and nonalignable differences (NDs), and its 
claim that these differentially affect the similarity 
computation. ADs are related to the conceptual structure 
common to the compared items, and take the form of 
different values of a common predicate or along a common 
dimension. For example, a car has 4 wheels, a motorcycle 2; 
though this is a difference, the values derive from the 
common property of having wheels. NDs are not connected 
to the common system and generally take the form of an 
assertion about one term that is denied for the other: e.g., 

kittens have claws, but hoses do not. This difference is 
nonalignable—there is no clear common predicate along 
which these properties could be aligned.  

Evidence that this distinction is psychologically real comes 
from several studies (Gentner & Gunn, 2001; Gentner & 
Markman, 1994; Markman & Gentner, 1993; Markman & 
Gentner, 1996; Medin, Goldstone, & Gentner, 1990). For 
example, people can list differences more quickly for similar 
pairs (e.g., hotel and motel) than between dissimilar pairs 
(e.g., hotel and banana)(Gentner & Markman, 1994). A 
further claim is that ADs are more salient than NDs, and 
therefore serve as better memory cues (Markman & Gentner, 
1997).  

Some important evidence for the claim that ADs count 
more against similarity than NDs (all else being equal)1 
comes from Markman and Gentner (1996). In one study, 
participants were presented with similarity triads comprising 
a standard scene plus two alternatives, from which one was to 
be chosen as most similar to the standard. In Figure 1, the 
standard consists of an archer aiming at a bull’s-eye. There is 
an implied relational structure in the scene, namely, 
AIMS(archer, bull’s-eye). In both alternative scenes a bird 
appears. In the right scene, the bird replaces the bull’s-eye 
and thus becomes part of the scene’s implied causal relational 
structure, namely, AIMS(archer, bird). In this case, the bird is 
an AD, because it is connected to the common predicate 
AIMS (relative to the standard). This is not the case in the left 
alternative where the bird is simply added to the scene, but 
does not participate in the common causal relational structure. 

 
Figure 1: Sample stimulus item, Markman and Gentner 
(1996). The bird is a nonalignable difference on the left, 
and an alignable difference on the right. 

                                                           
1 Of course, alignable differences will not win out in every case. For 
example, suppose the ND were an elephant and the AD were a flea. 
 

  












