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My dissertation investigates how entrepreneurs should choose between different testing approaches 
when evaluating novel opportunities. This research addresses a fundamental paradox identified by 
Kenneth Arrow: how can we have a theory of the unexpected? If we could fully understand what novelties 
will emerge, they would not be novelties. Bayesian entrepreneurship provides a framework for resolving 
this paradox - while we cannot predict innovations with certainty, we can study how entrepreneurs 
systematically learn about novel opportunities through testing. Specifically, I examine when entrepreneurs 
should conduct GMT (simultaneously testing an idea's market potential and execution) versus MVT 
(testing either market potential or execution independently) versus no testing. 

The theoretical foundation rests on exchangeability, which states that the sequence of sampling strategies 
does not affect our inference about an idea's underlying parameters - this property allows entrepreneurs 
to separate learning about an idea's inherent quality from learning about specific implementation 
outcomes. Under this assumption, one can form and update beliefs about an idea's market potential (ϕ) 
and implementation effectiveness (θ) by sampling from their joint distribution. Through Bayesian 
modeling and simulation, I show that entrepreneurs must decide whether to learn about ϕ and θ 
separately (MVT) or jointly (GMT). Three core hypotheses emerge: H1 says that higher prior mean 
increases GMT preference (∂P(GMT)/∂μ > 0) as the opportunity cost of delayed entry grows. H2 shows 
that the effect of prior variance depends on whether entrepreneurs overestimate market potential - when 
μ > φ�ᵣᵤₑ, higher variance decreases GMT preference, while when μ < φ�ᵣᵤₑ, higher variance increases 
GMT preference. H3 establishes that sample size effects depend on both prior optimism and testing costs 
- when μ significantly exceeds φ�ᵣᵤₑ and testing costs cʸ are low, larger samples increase GMT 
preference. For instance, Commonwealth Fusion opted to test a 20 Tesla magnet (a GMT approach) 
rather than building a tokamak with conventional magnets (a MVT validation), because successful magnet 
performance (θ) would simultaneously validate their theoretical pathway to reactor viability (ϕ). As CEO 
Robert Mumgaard explained, "We built this so that the magnet was the really difficult thing to do. And then 
if you had the magnet, the next step would be much easier," highlighting how the GMT could resolve 
uncertainty about both parameters at once. 

I employ a unified probabilistic programming framework that integrates decision theory with Bayesian 
learning to analyze these hypotheses. The framework leverages exchangeability to systematically study 
how market uncertainty, testing costs, and correlation factors influence optimal testing choices through 
simulation and parameter manipulation. I have developed a simulation environment demonstrating how 
these factors interact to drive testing decisions, with initial results supporting the hypotheses while 
revealing nuanced relationships between factors. 

Through participation in the Boot Camp, I aim to accomplish three objectives. First, I seek to refine the 
mathematical representation of these testing choices to better capture real entrepreneurial decision 
contexts. Second, I plan to develop empirical validation strategies that can test these behavioral 
predictions in actual entrepreneurial settings. Third, I hope to strengthen the connection between 
theoretical insights and practical entrepreneurial decision-making. This research ultimately aims to help 
entrepreneurs make better-informed decisions about testing strategies by understanding the systematic 
relationships between market conditions and optimal learning approaches, providing actionable guidance 
for evaluating novel opportunities under uncertainty. 
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February 2025  
 
RE: NBER Entrepreneurship Boot Camp Recommendation for Angie Moon 

(amoon@mit.edu) 
 
Dear Committee,  

I am pleased to recommend Angie Moon for the NBER Entrepreneurship Research 
Boot Camp.  Angie is a doctoral student in the MIT Transportation program working with 
Charlie Fine,  who brings a unique interdisciplinary lens to the study of entrepreneurial 
decision-making under uncertainty.   Moon’s background started in civil engineering (at 
Seoul National University) and then she completed a master’s degree at Columbia working 
with (among others) Andrew Gelman, sparking her interest in Bayesian statistics. 

Though her formal background lies outside economics, Angie’s research tackles a 
fundamental question in entrepreneurship: how do entrepreneurs design and interpret 
experiments as they pursue a given entrepreneurial opportunity?  Her work combines 
interrelated tools, including formal decision theory, Bayesian statistics, and simulation 
methods.  Her preliminary findings include hypotheses about the influence of prior beliefs, 
and testing costs on different “types” of experiments that illustrate the potential promise of 
her approach.  

Moon’s principal advisor is Charlie Fine, an operations management colleague at MIT 
Sloan.  He and I have are working with Angie to refine the theoretical grounding of her 
research and explore empirical strategies that might validate her model’s predictions. Her 
commitment to bridging the gap between Bayesian learning theory and the practice of 
entrepreneurship is commendable, and she would benefit substantially from the broad 
perspectives and cutting-edge methods emphasized at the Boot Camp. At the same time, 
her broad toolkit and distinct vantage point would add a valuable dimension to the cohort.  
Moon has abundant intellectual curiosity and determination, and the Boot Camp might 
provide clarity about how she can fruitfully move forward her work on a Bayesian learning 
approach to entrepreneurship.   

Please do not hesitate to contact me for any further questions.  

Sincerely, 

     
Scott Stern 
David Sarnoff Professor of Management 
Technological Innovation, Entrepreneurship, and Strategic Management Group 
MIT Sloan School of Management 
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