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Why Analogy? 
 
Analogy was considered for centuries as a special case of reasoning, that is rarely applied but 
that is giving rise to creative solutions and poetic writing. However, in the last two or three 
decades analogy became a focus of attention for cognitive scientists and now we know much 
more about analogy than before (Gentner, Holyoak, & Kokinov, 2001). We know now that 
analogy-making is our ability to see two dissimilar domains as similar based on their common 
relational structure, and we also know that this ability is fundamental and ubiquitous for 
human cognition. We realized that perception, learning, memory, language, and thinking all 
are based on relational matching and thus analogy-making moved from the periphery to the 
core of human cognition. On the other hand, analogy-making itself is a very complicated 
process that requires the perception of the target domain, a memory for past experiences that 
could be potential bases for analogy, abstract reasoning and generalization, sophisticated 
language. That is why nowadays analogy research is trying to integrate various cognitive 
abilities together. 
 
This particular volume is an attempt to look at analogy-making as a way of integrating human 
cognition as a whole. It studies the relations and interactions between analogy and various 
cognitive processes like visual perception, logical reasoning, similarity judgment, learning 
and transfer, creative thinking in art and science, etc. 
 
What is Analogy? 
 
There are so many variations in analogy-making. Aristotle focused on the so called 
proportional analogies – A:B::C:D. In these four-term analogies the relation between A and B 
must be the same as the relation between C and D. For example, shoe is to foot as glove to 
hand; father is to son as grandfather to father; reading is to book as listening to music. Dedre 
Gentner (1983) introduced a more general definition to analogy – discovering a system of 
relations that is common for two domains, which was called mapping between the domains. 
Thus when Rutherford developed his model of the atom he made the analogy between the 
atom and the planetary system observing a number of common relations that form the same 
system: the differences in the masses of the objects, the attraction of the smaller objects by the 
central bigger object by a central force, the revolving of the smaller objects around the bigger 
central one in orbits, etc. This extended definition of analogy was crucial for allowing more 
complex real world analogies to be analyzed. There is also a view that analogy involves 
finding similarity between relations that are not identical and that causes the re-representation 
of the domains and viewing them as similar, while they look very different at first glance, and 
therefore analogy is considered as a form of perception (Hofstadter, 1995). 
 
 
Background of this Special Issue 
 
This special issue was preceded by a workshop on “Analogies: Integrating Multiple Cognitive 
Abilities” (AnICA07) held in conjunction with the 29th Annual Meeting of the Cognitive 
Science Society in Nashville, Tennessee. The workshop analyzed whether analogies could be 
the missing glue in our efforts to understand the integrated cognitive abilities in natural 
complex systems. The contributions to this workshop discussed the role of analogies in 



relation to various cognitive processes. Three challenging keynote talks have examined the 
integrated view on cognition from different perspectives: Analogy and Learning by Kenneth 
Forbus, Analogy and Intelligence by Keith Holyoak, and Analogy and Memory by Boicho 
Kokinov. The workshop has been a great success and attracted more than 80 attendees. 
 
A substantial part of the contributions to this special issue have their origins in the workshop. 
Sixteen high-quality and well-founded manuscripts were submitted to this special issue. Each 
of them was reviewed by at least three internationally renowned scientists from different 
disciplines spanning the area of cognitive science, psychology, computer science and neuro-
science. Out of the selected nine papers, four are extended versions of workshop publications, 
one publication is written by the workshop organizers and four are new submissions. 
 
The Papers in this Volume 
 
The contributions to this special issue on analogies cover many aspects of the wide range of 
methodologies and approaches that are applied in analogy research. All publications reflect 
the interdisciplinary character of this research field, however their focus vary. Nersessian et 
al. study in vivo the research process in a research laboratory and examined analogical 
reasoning in the scientific creation process. Okada et al. interview artists about their past 
strategies to create pieces of art. Davies et al., Lovett et al. and Taylor et al. develop 
computational models to simulate experimental results. They refer to experiments in a domain 
simulating scientific discovery: subjects were confronted with an artificial problem, which is 
analogous to problems in the real world and allows for studying the solution strategies and 
creative abilities in a controlled environment. Davies et al. investigate how subjects use visual 
analogies to creatively solve design problems and represent the findings on visual analogies 
and their outcomes in a formal model. Lovett et al. review experiments on visual similarity 
and simulate the role of perceptual comparisons in the analogical mapping process. Taylor et 
al. demonstrate that the analogy model LISA can be used to simulate human similarity 
judgment with typical feature-based similarity effects such as asymmetry as well as structural 
effects. Klenk et al., Schwering et al., Könik et al. and Wang concentrate on the development 
of computational models and use experimental results foremost as evaluation of their models. 
Klenk et al. apply the well-known analogy model SME to learn new domain theories. They 
transfer worked out solutions to analogous problems in other domains. The approach is 
evaluated against human performance data. Schwering et al. describe a framework for 
analogy-making, which formalizes source and target as logical theories and compares them 
structurally using anti-unification. The framework’s strengths are the flexibility of the 
mapping process and the adaptation of representations. It is evaluated using classical 
examples of analogies. Könik et al. present an analogy model for skill transfer. Transfer 
hypotheses are evaluated via an explanatory analysis, i.e. it is compared how well a new 
domain theory explains previous solutions under different mapping hypotheses. They evaluate 
their new system in the game playing domain. Wang presents a general purpose reasoning 
system which integrates multiple types of reasoning. It is an adaptive and context sensitive 
system and is able to work with insufficient knowledge and resources. The contributions to 
the special issue cover many different types of approaches: the authors discuss symbolic 
approaches such as Galatea, SME, HDTP, ICARUS, and NARS, connectionist approaches such 
as LISA and DORA, and hybrid emergent ones such as Copycat and AMBR. 
 
Analogies are central to human reasoning and creativity in everyday life just as in scientific 
discovery process. The special issue covers a broad range of cognitive abilities and domains 
investigated in the various contributions: most prominent cognitive abilities seem to be 
learning, creativity and problems solving by analogy. Another central topic in this issue is the 



construction and adaptation of representations depending on context and task, e.g. NARS is a 
system allowing for dynamic memory structures and fluid concepts. The domains and 
application areas range from creativity in science and art, visual analogies between sketch 
drawings, visual analogies for solving design problems, problem solving in physics and 
strategic games as well as analogies in politics. Numerous papers do not restrict themselves to 
a specific domain: instead, they investigate cross-domain or domain-independent analogy-
making. 
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