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Abstract

That c creates p is a generative relation, resulting from exploration, between a1

creator c and a possible generative action p where c generates by exploring then2

recognizing and revealing the possible action p that is surprising, and that we3

can learn something about the space of possible actions from. This focus on4

creativity as action allows me to emphasize it’s relational nature, rather than trying5

to separately define what a creative product is or what the creative mental process6

is independently.7

1 Exploration8

Exploration is something an agent does in order to expand their knowledge of possible actions and9

their values [Aronowitz, 2021, 340]. Exploration trades off with other actions that are exploitative:10

those that involve actualizing the possibility that you believe will have highest value based on what11

you already know. Within this framework, I argue that creative people are the most effective explorers12

– they spread their attentional resources into the unknown or otherwise non-salient [Gross et al., 2024,13

Benedek and Fink, 2019], and discover highly surprising but possible actions that allow us to better14

understand and manipulate our environment.15

If creativity is a kind of effective exploration, and exploration involves seeking the unknown, we are16

left with the following question about creative search optimization:17

How do creative people optimize their search for creative products?18

We cannot use the typical means of search such as Bayesian Hierarchical Search Theory (BHST)19

because it is “. . . assumed that there is a prior distribution for the target’s location which is known to20

the searcher..." [Stone, 1975, 1]. So creative people explore unknowns and frequently find fruit; how?21

2 Novelty22

Novelty is often taken to be the defining or at least ’primary’ feature of the creative product [Kant,23

2000, 180, 5:308][Boden, 2009, Stokes, 2011, Brainard, 2023, Nanay, 2014]. Given this, novelty is24

presumably supposed to help us identify creative products. However: “. . . there can also be original25

nonsense. . . ” [Kant, 2000, 180, 5:308]. Worse, in some sense, every perception (even an exploitative26

one) is a little bit novel - it occurs at a different time. So, novelty can’t help us narrow our exploratory27

search.28

Mu et al. have suggested (following others) that endowing machines with semantic abstractions29

(human semantic concepts) can aid in meaningful exploration [Mu et al., 2022, Tam et al., 2022]. If we30

understand novelty like these RL mechanisms do, then maybe novel objects are just objects associated31
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with novel concepts (observations with novel labels), rather than novel perceptions. However, we32

cannot treat novelty like the novelty at work in these RL mechanisms. The RL machine benefits33

from our concepts because, it gets provided with a a fixed set of everyday linguistic concepts from a34

language oracle. We do not have a fixed set of concepts; I could theoretically label every perception35

with a concept: <perception p1 at t1>, <perception p2 at t2>... etc.. Worse, every perception could36

receive multiple conceptual labels: we could overspecify, underspecify, or idiosyncratically specify37

[Wilson, 1982, Wittgenstein, 1953]. How do we know whether something is really novel, rather than38

just mislabelled or differently labelled? Although everyday is new, it does not feel new to me – I39

do not always recognize its newness because I am not always parsing the world with concepts that40

would highlight its newness (even if I theoretically could).41

3 Surprise42

The solution is to focus on surprise instead of novelty [Barto et al., 2013, Gonzalez and Haselager,43

2005]; prediction instead of direct perception. According to Schmidhuber RL agents should be44

encouraged to seek only novel stimulations that are surprising and compressible [Schmidhuber, 2010].45

Schmidhuber explicitly rejects traditional information-theoretic notions of surprise (like statistical46

unlikelihood) that would count a static filled t.v. as constantly surprising because the information47

provided by the t.v. is uncompressible [Schmidhuber, 2010, 9]. Instead, surprising data is data48

with patterns. A pattern for Schmidhuber exists over some data if there “. . . exists an algorithm49

that is significantly shorter than the raw data but is able to encode it without loss of information.”50

[Schmidhuber, 2010, 4]51

Of course, creativity can’t just be about learning patterns - we do that all the time. It has to be learning52

sparked by something on the part of the agent, by a physical or mental action; an exploration. This53

is why we should focus on creativity from an action theoretic perspective, as an act. Furthermore,54

Boden distinguishes between psychological and historical creativity [Boden, 2004, 2, 43-44]; A55

product p is historically creative iff it would be surprising compressible information relative to human56

history (taken as an aggregation of human psychological states). So people can be creative by seeking57

surprise.58

Interestingly, creative people receive less intrinsic reward from surprising content [Gross et al., 2024].59

Perhaps they seek it more often [Schelling, 1988, Nagel]. Furthermore, brilliant or creative moves in60

chess are those that elude weaker players, and seem to be bad moves earlier on in the game [Zaidi61

and Guerzhoy]. In other words, they’re surprisingly good (unexpected).62

4 Further Work and Open Questions63

There is obviously more to be done. What is it about the creative surprising moves that makes them64

creative rather than normally surprising?65

1 Kant claims that creative products are exemplars. They propogate themselves and allow for66

substantial future work. How might we cash this out in terms of the information value of67

creative products and acts?68

2 Marta Halina suggests that AI creativity results in domain specific knowledge, while human69

creativity results in domain general knowledge [Halina, 2021]. How do we cash out domain70

generality informationally?71

3 What does framing creativity as a kind of exploration mean for the relationship between72

creativity and stochasticity? One can randomly explore and get surprising results? Does this73

mean machines can be creative by taking stochastic actions?74

4 What does linking creativity to exploration mean for the relationship between creativity and75

attention? Do creatives engage in more exploratory forms of attention?76

5 What’s the relationship between creativity and expertise [Gaut, 2012] that emerges from this77

view?78
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NeurIPS Paper Checklist145

You should answer [Yes] , [No] , or [NA] .146

1. Claims147

Question: Do the main claims made in the abstract and introduction accurately reflect the148

paper’s contributions and scope?149

Answer: [Yes]150

Justification: The claims made in the abstract are simply a summary of the claims made in151

the short paper.152

2. Limitations153

Question: Does the paper discuss the limitations of the work performed by the authors?154

Answer: [Yes]155

Justification: It’s short. I point out some remaining questions.156

3. Theory Assumptions and Proofs157

Question: For each theoretical result, does the paper provide the full set of assumptions and158

a complete (and correct) proof?159

Answer: [NA]160

Justification: Nothing that requires ’proofs’ in the usual sense.161

4. Experimental Result Reproducibility162

Question: Does the paper fully disclose all the information needed to reproduce the main ex-163

perimental results of the paper to the extent that it affects the main claims and/or conclusions164

of the paper (regardless of whether the code and data are provided or not)?165

Answer: [NA]166

Justification: No experiment was performed.167

5. Open access to data and code168

Question: Does the paper provide open access to the data and code, with sufficient instruc-169

tions to faithfully reproduce the main experimental results, as described in supplemental170

material?171

Answer: [NA]172

Justification: the paper does not include experiments requiring code173

6. Experimental Setting/Details174

Question: Does the paper specify all the training and test details (e.g., data splits, hyper-175

parameters, how they were chosen, type of optimizer, etc.) necessary to understand the176

results?177

Answer: [NA]178

Justification: the paper does not include experiments.179

7. Experiment Statistical Significance180

Question: Does the paper report error bars suitably and correctly defined or other appropriate181

information about the statistical significance of the experiments?182

Answer: [NA]183

Justification: the paper does not include experiments.184

8. Experiments Compute Resources185

Question: For each experiment, does the paper provide sufficient information on the com-186

puter resources (type of compute workers, memory, time of execution) needed to reproduce187

the experiments?188

Answer: [NA]189

Justification: the paper does not include experiments.190
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9. Code Of Ethics191

Question: Does the research conducted in the paper conform, in every respect, with the192

NeurIPS Code of Ethics https://neurips.cc/public/EthicsGuidelines?193

Answer: [Yes]194

Justification: the work is theoretical, I perform no experiments that require adherance to the195

code of ethics, nor do I produce models that are potentially harmful.196

10. Broader Impacts197

Question: Does the paper discuss both potential positive societal impacts and negative198

societal impacts of the work performed?199

Answer: [No]200

Justification: This is a really short paper. It’s hard to add everything. I think learning more201

about creativity can make us more creative people, and can also help us better understand202

AI. Those are both social impacts this work might have.203

11. Safeguards204

Question: Does the paper describe safeguards that have been put in place for responsible205

release of data or models that have a high risk for misuse (e.g., pretrained language models,206

image generators, or scraped datasets)?207

Answer: [NA]208

Justification: the paper poses no such risks.209

12. Licenses for existing assets210

Question: Are the creators or original owners of assets (e.g., code, data, models), used in211

the paper, properly credited and are the license and terms of use explicitly mentioned and212

properly respected?213

Answer: [NA]214

Justification: the paper does not use existing assets.215

13. New Assets216

Question: Are new assets introduced in the paper well documented and is the documentation217

provided alongside the assets?218

Answer: [NA]219

Justification: the paper does not release new assets.220

14. Crowdsourcing and Research with Human Subjects221

Question: For crowdsourcing experiments and research with human subjects, does the paper222

include the full text of instructions given to participants and screenshots, if applicable, as223

well as details about compensation (if any)?224

Answer: [NA]225

Justification: the paper does not involve crowdsourcing nor research with human subjects.226

15. Institutional Review Board (IRB) Approvals or Equivalent for Research with Human227

Subjects228

Question: Does the paper describe potential risks incurred by study participants, whether229

such risks were disclosed to the subjects, and whether Institutional Review Board (IRB)230

approvals (or an equivalent approval/review based on the requirements of your country or231

institution) were obtained?232

Answer: [NA]233

Justification: the paper does not involve crowdsourcing nor research with human subjects.234
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