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1 INTRODUCTION 

 

Expertise formation is an emergent process, given how experts imitate discovery patterns and synthesize knowledge 

across domains. This poster draws from collective intelligence research, hierarchy-of-hypotheses synthesis approaches [1], 

and agent-based modeling [2] to explore how scientific communities stabilize, fragment, expire, and regenerate around 

exploratory reward structures simulated in a multi-arm bandit model [3]. Experts have different strategies for exploiting 

the value of ideas [4]. Knowledge “stock” and incommensurability fluctuate as competing epistemic currencies are 

reconfigured as sets across domains (programmed as bandit arm networks).  

 

The focus is how expert communities form around prevailing ideas (paradigms), become overcrowded, and eventually 

dissolve or regenerate [5]. The specialist commits deeply to a single paradigm, trading breadth for evidence depth and 

stable but crowding-sensitive returns. The synthesizer reaches across paradigm boundaries to identify equivalent 

hypotheses that may momentarily reveal a higher-order theory until patterns diverge, evidence drifts, and one paradigm 

drags down the other. The speculator holds position at the intersection of active fields without contributing direct epistemic 

work, capturing value from market signals rather than evidence — a strategy that thrives in dense communities and narrows 

as competition intensifies. These three career strategies emerge from the interaction of density-dependent payoffs, entry 

costs, and the difficulty of inferring hidden structure across domains.  

2 EXPERTIMENT 

 

The model goal is to simulate how agents compete for paradigm access through sealed-bid auctions, accumulate arm-

specific epistemic capital, and test underlying bandit-arm performance using Jaccard similarity over binary outcome 

sequences. Agents identify latent clusters of bandit arms — evolving linkages across expert domains — through ensemble 

probabilities discovered in a competitive bidding process [5]. The model, SSS, produces all three profiles endogenously 

from how agents are initialized with Beta priors, confidence thresholds, exploration propensity, and noise tolerance 

(corrupted sequences). Epistemic payoffs (bandit arm rewards) are modeled as density dependent, in which the effective 
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explanatory utility of a paradigm decreases as excessive consensus forms around it, while conversely the relative value of 

payoff may increase, so that new ideas become expensive. This either disincentivizes occupying “conventional” ideas, or 

can encourage a speculative rush.  

 

Twelve arms, silently grouped into three latent clusters, each draw a true success probability from a cluster-specific 

Beta distribution. Agents never observe cluster membership; they must infer it [6]. Access is mediated by auction in arm-

specific currency — a cover charge for paradigm entry that varies with crowding. As slot supply is compressed by 

monopoly pressure, payouts are split among slot winners, so crowding dilutes returns through yield. A fourth consequence 

of crowding is epistemic: bid amounts diverge widely as agent wealth diverges, and the model treats this spread as a proxy 

for interpretive heterogeneity — the wider the dispersion, the more likely a winning agent records the wrong result. The 

sweep parameter for evidence noise scales how strongly this corrupts history. 

 

Secondly, agents are rewarded for discovering a structural hypothesis coupling between arms, but there’s a cost to infer 

and test equivalence categorically. This simulates the danger drawing extensive theories across disciplines. Bandit arms 

are compared as binomial sequences with pattern sets tested using Jaccardian similarity. Where strong signal matches are 

found, that defy a lag across a network, then agents accrue compounded rewards through an ensemble of probabilities—

with a diversified epistemic currency portfolio. Agents can pursue a two-fold incentive reward scheme: navigating and 

accruing a distant set of payouts, while facing penalties for broadness, or committing themselves to a single rewarding 

bandit, which may face low demand, but perhaps will be prone to attracting overcrowding by experts from other fields. 

3 OUTCOMES 

 

Results should demonstrate how specialization, synthesis, and speculation are coherent strategies — each exploiting a 

distinct structural feature of the epistemic market, each undone by it. The specialist is undone by depth: crowding erodes 

the yield that justified commitment. The synthesizer is undone by time: a miscalibrated, suboptimal composite accumulates 

silently as paradigms (linked hypotheses) drift apart, turning a once-valid theory into belief contamination. The speculator 

is undone by success: as more agents recognize the same window, the spread faces competitive pricing until market value 

must rebase to epistemic output. 

 

Overcrowding, abandonment, and regentrification are structural consequences of density-dependent returns and 

growing coupling incoherence. An agent population still reliably discovers true bandit structure regardless of noise or drift, 

but at a cost. The SSS typology names how those costs are distributed and whose career absorbs them. 
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