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The graph alignment technique can be used to assess the
Concepts (e.g. CHOCOLATE) can be instantiated in many different forms (e.g., bar, truffle), degree to which a signal (vector) aligns with a network 1
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kind of signals we expect from individual exemplars.

reflect how properties correlate with each other across instances of a concept. In these

For each data set: networks, properties are represented as nodes and their associations as edges.
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1. Construct a set of properties with which to define concepts. (n=66; 60) Whereas traditional models' define concepts as static structures, we aim to model 1 1
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concepts in a way that can accommodate the variation of conceptual information across
2. For each concept, define various sub-kinds. (n=66; 60) instances. z') E')
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e N subkind f . We test these models in order to see whether the correlations of properties with each S 3
3. Mea%}JVr\/ehpfpeﬁy strengths tor e?cc subKind for Ny concept. (n=1%8; 106) other play a role in the structure of basic-level concepts, and show the validity of this 3 O
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4. Create network models for each concept by calculating within-concept o @)
property correlations across sub-kinds. e %
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5. Create standard models for each concept that contain mean property schematic - L
strengths. CONCEPT NETWORK 3: 2
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Concept networks contain within-concept property covariaton ¢ [ sweergre/\NS ™ v | B e
information for properties that are true of at least one of that 0 0
Concept’s sub-kinds Concept network models, which only contain concept-specific property covariation statistics, are able to
successfully discriminate between concepts. (thresh=0)
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D) 20 BliE kA We collected property data for a range of exemplars for each concept, oal _ lehance
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é Which properties are true of the object in the image? THRESHOLD THRESHOLD
5 :;?F';_'fi'-i_j_ DATA SET 1 300 exemplars, 60 per concept Increasing the threshold shrinks the network to include only the strongest properties. Concept networks
fe A , | Similarity of exemplars that have only a few properties can still successfully discriminate between objects, and outperform
L standard vector models.
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& - ; *‘%:;j;q One goal of the concept network models is to capture conceptual flexibility, unlike standard models which
N . e G capture stable conceptual information. We use mean property entropy to capture conceptual flexibility, and
R oo mean cosine similarity? of a concept’s various contexts to capture conceptual stability.
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Concept network models are successful at classifying individual exemplars, suggesting that - ,7,,,7% . cAR one
within-concept property covariations may help structure basic-level concepts. A ¢ ’,//4)* . o ool
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When only a small number of properties are included in the model, the network model AN < I < WooD
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Network models appear to be beneficial for more flexible concepts, whereas standard models < O < il A ncs
appear to be beneficial for stable concepts. woop BOTTLE
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Using networks to model concepts enables the use of many network science measures to help us ke r=0.67, p=0.007 i rone =059, p=0.021
model and understand the conceptual system. "
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