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Job Market Paper  

“State Dependent Utility and Ambiguity” Link 

Abstract: Models under uncertainty study choice behavior when outcomes depend on the realized state of 

the world. The typical assumption is that utilities of outcomes do not depend on the realized state and are 

state independent. Without this simplifying assumption, it is difficult to separately identify utilities and 

beliefs.  This paper provides novel general foundations for models with state dependent utilities: once we 

depart from expected utility, it is often possible to uniquely identify utilities and beliefs. Specifically, we 

show that with general models of non-expected utility under ambiguity we have complete identification of 

utilities and probabilities under full-dimensional uncertainty. We offer a novel axiomatization for state 

dependent utility models. Finally, we provide two applications: First in social choice theory, we show the 
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identification of fairness of the society and interpersonal utility comparisons. Second in intertemporal 

choice, we give foundations for evolving taste with general yet simple recursive representation. 

 

Working Papers  

“The Foundations of Measuring (Cardinal) Rationality” Link 

Abstract: The assumption of rationality is one of the cornerstones of economic analysis. Yet, substantial 

evidence has documented violations of rationality in revealed preferences. Over the past decades several 

measures have been proposed to quantify these violations. However, these measures are very different 

from each other and little is known about their foundations and how they compare with each other. This 

paper provides novel axiomatizations and simulations for the most used measures of rationality in the 

standard budget-choice setting. This allows both theoretical and practical comparisons of the rationality 

measures. First, we show that these measures differ only on a few critical assumptions. Second, we give 

novel statistical interpretations for these measures and show what aspects of choice mistakes they capture. 

Third, we do simulation-based comparisons with a calibrated model of choice mistakes. We show that 

which measure best captures violations of rationality crucially depends on the fat-tailedness of the 

mistake distribution. Finally, the simulations suggest improving the current measures by overweighting 

small mistakes: multiple small mistakes are more indicative of lower rationality than a single large 

mistake of the same size. 

 

“On the Price Invariance of Measures of Rationality: The Case of Afriat’s Efficiency Index” Link 

Abstract: Over the past decades, many measures have been introduced to quantify the extent of 

violations of rationality. However, these measures differ from each other in multiple dimensions, most 

prominently in their unit of measurement and their price invariance assumptions. We study the 

assumption of price invariance for measures of rationality in the special case of Afriat's Efficiency Index. 

We introduce four different variations of the index by varying whether the index is measured in monetary 

units and whether prices at different times are comparable. We show the axiomatic price invariance 

differences between these variations. Additionally, we show how these different price invariances are 

reflected in different alternative representations or interpretations of the index. This gives concrete 

comparisons for the price invariance assumptions that extend to other measures beyond Afriat's Index. 

 

“On the Rationality of Markets: A Characterization and a Measurement”  

Abstract: This paper studies when market purchases could have been generated by rational individuals. 

First, we characterize the rationality of markets by extending the choice cycle based rationality 

characterization from individual’s rationality to market rationality. Second, we study how to measure the 

rationality of markets. We extend the rationality measures from measuring individual’s rationality to 

measuring the rationality of markets. We show that most measures of rationality provide unintuitive 

predictions for the rationality of markets and only Minimum Cost Index (Dean & Martin, 2016) based 

measures avoid the unintuitive predictions. Finally, we axiomatize a market rationality variation of 

Minimum Cost Index.  

 

“Variational Preference for Complexity and on the Complexity of Satisfying First Order Stochastic 

Dominance” 

Abstract: This paper studies preferences on lotteries under cost of complexity. First, we study additive 

cost to complexity when the complexity depends on the distribution of prizes. These preferences allow for 
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discontinuities in complexity when the distribution of prizes can be simplified. We axiomatize this 

representation and its special case when the cost of distribution is Shannon’s entropy. Second, we show 

that these preferences satisfy first order stochastic dominance iff they are expected utility preferences. 

Third, we study non-transitive generalization of these preferences. These preferences allow for additional 

discontinuities in complexity when the comparison can be simplified across the compared lotteries. We 

show that they also satisfy first order stochastic dominance iff they are expected utility preferences.  

 

“Recursive Dual-Self Expected Utility”  

Abstract: This paper studies intertemporal choice under uncertainty about future. First, we axiomatize a 

general yet simple recursive dual-self expected utility that is characterized by uncertainty about discount 

factor for future utility and either pessimism or optimism about the discount factor in each period. We 

show that assuming a stationarity axiom on delaying consumption gives either uncertainty aversion for 

every period or uncertainty lovingness for every period. Second, we study time dependent preferences. 

We extend the axiomatization to time dependent preferences and show that they are identified if there is 

uncertainty about the discount factor in each period. Especially under stationarity axiom, either there is no 

uncertainty and the time dependent utilities are fully non-identified or there is uncertainty and they are 

fully identified. Finally, we study general non-recursive time dependent dual-self preferences and their 

identification in the countable setting. We show that there are new unidentification forces coming from 

unbounded transformations for utilities and weights.  

 

Work in Progress  

“A Purely State Dependent Model of Ambiguity” 

Abstract: This paper studies novel axiomatically driven state dependent model under uncertainty. We 

study standard preferences in ambiguity literature with two non-indifferent acts that share the same 

sources of ambiguity. Under uncertainty aversion, these preferences are characterized by state dependent 

variational representation (pessimism over expected utility and additive cost of probability) with one 

exception: the state space is partitioned into positive, neutral, and negative states and the expected utility 

is weighted by the probability difference between positive and negative states. Under full-dimensional 

uncertainty, the intensities of preferences and the probabilities are separated and identified. However, the 

levels of utilities are not identified.  

 

"Measuring Rationality With Norms" 

Abstract: We study distance based measures of rationality that are combined with standard measures of 

rationality. These provide a non-parametric method to estimate the size of the choice mistakes. We 

provide new methods to compute them and compare them to the standard measures of rationality both 

empirically and based on simulations. 

 

Notes and Comments  

“On Preferences and Weak Independence Axiom” 

Abstract: This note studies preferences on lotteries when we relax Independence axiom. We study 

preferences under weak Independence axiom that rules out strict preference reversals when mixing 

lotteries. We show that these preferences are characterized by expected utility with censoring and show 

that the utility function is identified.  
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“On the Identification of State Dependent Utility Without Lotteries or Risk Independence” 

Abstract: This note studies the identification of state dependent utilities in the Savage’s (1954) setting 

with a finite state space and in the Anscombe-Aumann setting without Risk Independence. We show that 

the identification of state-dependent utilities and probabilities is characterized by full-dimensional 

uncertainty mostly as in the Anscombe-Aumann framework with Risk Independence. However, there are 

new unidentified utilities in this case if all the states of the world do not have similar utilities.  

 

“A Note on ‘Expected Uncertain Utility Theory’” 

Abstract: The Expected Uncertain Utility Theory (Gul and Pesendorfer, 2014) represents preferences 

with an expected interval utility, where the interval consists of a measurable lower and upper estimates 

for the act. We show in a simple ambiguity example that this can lead to unrealistic predictions since the 

lower and upper bound do not differentiate between different ambiguous distributions within the bounds. 

 

“A Comment on ‘The Money Pump as a Measure of Revealed Preference Violations’”  

Abstract: This comment studies the Money Pump Index proposed by Echenique et al. (2011) and 

reexamines its computational feasibility, serial dependency, and statistical analysis. 

 

Presentations 

2020: D-TEA, RUD 

Teaching Experience 

Spring 2020 Microeconomics for Public Policy, Princeton University 

   Teaching assistant  

Fall 2018   Public Economics, Princeton University 

   Teaching assistant  

Fall 2016,   Microeconomic Theory: A Mathematical Approach, Princeton University  

Spring 2017 Teaching assistant  

Fall 2011, 2012 Mathematics and Statistics for Managers, Aalto University School of Business 

   Teaching assistant 
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2017, 2019, 2020 William S. Dietrich II Economic Theory Center Summer Research Grant 
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2014-2020  Princeton University Graduate Fellowship 

2014  Dean’s List, Aalto University School of Business 


