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5. Where is Creativity?

1. The Research
A computation social creativity (Saunders & Bown, 2015)
simulation is developed investigating the use of Variational
Autoencoders (VAE) as a computational model for conceptual spaces.

7. Evaluation

The Systems View of Creativity (Csikszentmihalyi, 1988)
consists of three components, the domain, the individual, and
the field. Creativity can be found in the interactions between
these components.
cultural

Additionally, two experiments are conducted to investigate
how these conceptual spaces are maintained and influenced
by social interactions.
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Creativity is a social phenomenon. As individuals share their perspectives, ideas emerge that none could have had on their own
(Vygotsky, 2004). These perspectives are embedded in an
individuals conceptual space.
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2. Conceptual Spaces
Combining two views of conceptual space by the means of
the Variational Autoencoder.

6. The Simulation

3. Variational Autoencoders: A Natural Fit?
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Every agent receives a basic education, then the simulation
iterates over three stages:
Interpretation: Update the latent
space based on new artefacts.

Production: Generate an artefact
from the latent space.

Within the VAE’s latent space most information is embedded
at the center of the latent space. A low standard deviation
(preference for novelty) then produces more expected
results than when sampling with a high standard deviation.
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While the conservative approach (frecency), deteriorates
after 125 rounds. It seems, this approach leads to repeated
selection and therefore to overfitting.

Martindale (1990) provides an alternative definition for
novelty as the disruption of expectedness.
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The figure above shows that with the progressive ideology
(density), the conceptual spaces appear more stable and
accurate reconstructions.

10. An Individual’s Novelty Preference
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Perception: Lookup an artefact
position in the latent space.
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4. Using the VAE as a Conceptual Space

8. Adaption?

Agents do not have direct access, but the field requires
information from the global VAE’s latent space, and
provides access a recommender system is introduced.

Compression & Fuzzy Relations
Smooth Latent Spaces
Generative Model

Assumption: The VAE is a reasonable abstraction for the formation of concepts and properties.

After an initial drop, each agent’s conceptual space appears
to stabilize and produce accurate reconstructions.

The domain in this simulation is distributed amongst the
agents in their conceptual spaces. To compare artefacts, a
static global VAE is introduced to evaluate the interactions in
the simulation.

Boden’s (2004) Map of the Mind, for examing
the creative acts.

•
•
•
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Gardenfors (2001) geometric structure for traversing
conceptual spaces.

gen

nal
rso

pe

al

1. The agent’s recieve a number of artefacts from the field
and update their conceptual spaces accordingly. After, this
they generate a number of new artefacts.
2. The recommender system retrieves the latent encodings
for these artefacts and by taking the mean determines the
agent’s current position.
3. Using these positions, the agents pool all their artefacts
with its nearest neighbour. From this pool, the field selects
a number of artefacts using probablities according its
ideology for the next round.

Each agent’s is trained on a
subset as depicted by the
neatly seperated clusters
shown above.

After the simulation, the
agents have dispersed.
Suggesting the conceptual
spaces adapted according
the social interactions.

9. The Field’s Ideology

11. Conclusion

An ideology determines the probabilites of the artefacts for
selection for the next round.

We demonstrated the utility of using VAE’s in social simulations,
both for use during the simulation and as a tool for analysis.

•

The effects of three different ideologies and one way to
model an individuals novelty preference in combination with
conceptual spaces is explored.

•
•

Neutral: Every artefact has an equal chance to be selected
for the next round. (Uniform)
Progressive: Artefacts that exist in less dense areas of the
global VAE’s latent space are favoured. (Density)
Conservative: Artefacts that are frequently and recently
selected are favoured. (Frecency)

It suggests the possibility of evaluating creative output of
ill-defined domains without the use of predetermined rules.
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