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Undergraduate Studies: 
 B.A., Economics, University of Michigan, 2009 
 
Graduate Studies: 
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Teaching and Research Fields: 
 Growth, Macroeconomics, Information Frictions 
 
  
Teaching Experience: 
 University of 

Florida 
 

Macroeconomic Theory (PhD Core),  Applied Macro Theory (PhD Field), 
Macroeconomic Analysis (Masters), Economics Growth (Undergraduate) 

 University of 
Chicago 
 
 
 
 
 

International Trade and Growth (PhD Field), Teaching Assistant for Professor 
Robert Lucas;  Elements of Economic Analysis III (Undergraduate Intro to 
Macro.), Teaching Assistant for Chanont Banternghansa; Applied 
Macroeconomics I (PhD Field), Teaching Assistant for Professors Erik Hurst 
and Steve Davis; Empirical Analysis III (PhD Core), Teaching Assistant for 
Professors Derek Neal and Ali Hortacsu 
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Research Experience and Other Employment: 
 2009-2010  Brookings Institution, Research Assistant 
   
 2008-2009 Office of Tax Policy Research, University of Michigan, Research Assistant 
 
Honors, Fellowships, and Grants: 
 2021-2022 

2015-2016 
2013-2015 
2011-2012 

NSF Grant 2128895 
Social Sciences Fellowship 
Rosen Memorial Fellowship 
Lee Prize for best Price Theory Core 

   
 

Professional Activities: 
 Conference Presentations: Midwest Econometrics Group 2022, SED 2022, Econometric Society World 

Congress 2020, WATE 2019, EEA 2018, Econometric Society European Meetings 2018, CEBRA 
Commodities Conference – Dallas Fed 2018,  BAME 2018, SEA 2017, RES 2017, Midwest Macro 
2016, SED 2014 
 
Research Seminars: University of Indiana, Osaka University, Boston College, Federal Reserve Bank of 
Philadelphia, University of Connecticut, University of Florida  
 
Referee for: Journal of Political Economy, Journal of Economic Theory, Journal of Economic Dynamics and 
Control, Journal of International Money and Finance 

 
Advising: 
 Committee Chair: Berkay Akyapi (UF Warrington) 

 
Committee Member: Mustafa Emin (Tulane), Manvendra Tiwari (St. Mary’s), Sankalp Mathur (Reserve 
Bank of India) 

 
Publications: 
“Urbanization, Long-Run Growth, and the Demographic Transition” Journal of Demographic 
Economics, March 2021 
 
“Why Are Countries’ Asset Portfolios Exposed to Nominal Exchange Rates? ” (with Philip Barrett) 
Journal of International Money and Finance, February 2021 
 
 
Working Papers:  
 
“Macroeconomic Models with Incomplete Information and Endogenous Signals”  
Revise and Resubmit – Journal of Economic Theory 
 
This paper characterizes a general class of macroeconomic models with incomplete information, 
which feature both endogenous signal processes and endogenous state variables. I introduce an 
algorithm to solve the general model, and demonstrate how to compute it. Then, I prove a global 
uniqueness theorem for stable equilibria. As an application, I consider a business cycle model with 



capital where firms must make inferences about aggregate shocks through the movements of 
endogenous prices. The model is solvable even though the fundamental state of the economy is 
never revealed. I calibrate using US industry-level panel data, and apply the model to study 
investment cost shocks. I find that incomplete information amplifies the effects of these shocks, 
raising the volatility of consumption over the business cycle. 
 
“Shocks to Inflation Expectations” (with Philip Barrett) 
Revise and Resubmit – Review of Economic Dynamics 
 
The consensus among central bankers is that higher inflation expectations can drive up inflation 
today, requiring tighter policy. We assess this by devising a novel method for identifying shocks to 
inflation expectations, estimating a semi-structural VAR where an expectation shock is identified as 
that which causes measured expectations to diverge from rationality.  Using data for the United 
States, we find that a positive inflation expectations shock is deflationary and contractionary: 
inflation, output, and interest rates all fall. These results are inconsistent with the standard New 
Keynesian model, which predicts inflation and interest rate hikes.  We discuss possible resolutions 
to this new puzzle. 
 
“Moderating Macroeconomic Bubbles Under Dispersed Information”  
Revise and Resubmit – Journal of Economic Dynamics and Control 
 
Can waves of optimism and pessimism produce large macroeconomic bubbles, and if so, is there 
anything that policymakers can do about them?  Yes and yes.  I study a business cycle model where 
agents with rational expectations receive noisy signals about future productivity.  The model 
features dispersed information, which allows aggregate noise shocks to produce frequent large 
bubbles in the capital stock.  The information friction admits a role for policy to improve on 
outcomes.  I calculate the optimal policy rule, and find that policymakers should discourage 
investment booms after aggregate news shocks. 
 
“Household Consumption and Dispersed Information” (with Eugenio Rojas) 
Reject and Resubmit – Journal of Monetary Economics 
 
We study the effects of aggregate income shocks in a small open economy heterogeneous agent 
model.  By introducing a standard information friction, we are able to explain two patterns of small 
economies experiencing large income changes: (1) excess volatility in consumption and (2) 
household consumption elasticities that have low correlation with income.  With a standard 
dispersed information structure, households cannot distinguish aggregate income shocks from 
idiosyncratic ones.  Therefore their consumption responds excessively to aggregate income 
changes, which they forecast as likely to be more persistent than they would if they had full 
information.  We demonstrate that this effect occurs at all points in the income distribution, 
lowering the correlation of the consumption elasticity with income.   Finally, we corroborate our 
central mechanism using survey data on household expectations of their future income. 
 
“Equilibrium Determinacy With Behavioral Expectations” 
 
Behavioral expectations affect determinacy in macroeconomic models.  Relaxing rational 
expectations can make models more or less well behaved, depending on the behavioral 
assumptions.  In some cases, multiplicity is created; in other cases, multiplicity is eliminated.  Is it 
possible to tell exactly when there are multiple solutions?  Yes: I derive a Behavioral Blanchard-



Kahn sufficient condition that ensures a unique equilibrium exists.  If and only if this condition or 
a Sunspot Admissibility condition hold, then a model's solution must be unique.  These conditions 
depend on the spectrum of the behavioral expectation operator.  I describe how to check these 
conditions for an arbitrary behavioral expectation, and demonstrate with a large variety of popular 
types of expectations, heuristics, and information frictions.  As an example, I demonstrate that a 
large class of behavioral expectations imply a unique solution to the New Keynesian model with an 
interest rate peg, including all strictly backwards-looking heuristics. Another class of expectations 
imply that asset prices exhibit non-fundamental volatility in a standard model. 
 
“Firestorm: Multiplicity in Models with Full Information”  
 
Dynamic stochastic models with full information and rational expectations (FIRE) are not as well 
determined as is commonly believed.  If the assumption of causality is relaxed so that prices and 
decisions may anticipate future shocks, then FIRE models generally feature multiple equilibria.  
The multiplicity is due to the endogenous feedback from choices to information to choices, which 
in equilibrium may contain self-fulfilling news about future shocks.  I demonstrate the multiplicity 
in several examples, including canonical asset pricing and business cycle models.  To motivate 
relaxing the causality assumption, I also study examples with apparent non-causality, even if the 
model is fundamentally causal.  Then I examine how the multiplicity arises in a dynamic 
programming problem with decentralized markets.  Finally, I argue that the business cycle literature 
must adopt information frictions. 
 
 
“The Rise and Fall of Armies”  
 
For a thousand years, income growth was associated with a rising military employment share. But 
this share peaked in the early 20th century, after which military employment shares fell with income 
growth. I argue that rising military shares were driven by structural change out of agriculture, and 
the recent declines are driven by substitution from soldiers towards military goods. I document 
evidence for this substitution effect: as countries' incomes rise, the ratio of their military 
expenditure share to their military employment share rises too. I introduce a game theoretic model 
of growth and warfare that reproduces the time series patterns of military expenditure and 
employment. The model also correctly predicts the cross-sectional pattern, that military 
employment and expenditure shares are decreasing in income during wars. Finally, I show that 
faster economic growth can reduce military expenditure in the long run. 
 
 
“Terms of Trade Shocks and Heterogeneous International Portfolio Positions ” 
(Joint with Philip Barrett) 
 
How do terms of trade shocks affect open economies? We use a panel of global commodity prices 
to estimate the dynamic effects of terms of trade shocks on macroeconomic variables for 205 
countries. We find that terms of trade shocks resemble wealth shocks: a terms of trade 
improvement increases consumption and investment by more than output and decreases net 
exports, contrary to prior evidence and standard theory.  To explain this outcome, we also show 
that terms of trade improvements increase countries' net foreign asset position, due to valuation 
effects of nominal net assets.  To make sense of these results, we augment a standard business cycle 
model with realistic international portfolio choice.  We estimate the model for a large sample of 
countries, and show that it can replicate our empirical findings: terms of trade improvements look 



 

like wealth shocks, and their importance for business cycles is heterogeneous, depending on the 
country's international portfolio position. 
 
“Labor Shares and Income Inequality” (Joint with Loukas Karabarbounis and Brent Neiman) 
 
The share of aggregate income paid as compensation to labor is frequently used as a proxy for 
income inequality. If capital holdings are very concentrated among high income individuals, 
increasing their share of GDP, all else equal, widens the gap with poorer workers. Indeed, two 
striking features over the last three decades of many advanced and developing economies are the 
declining labor shares in income and the rise in income inequality. The relationship between factor 
shares and inequality, however, is not so simple in a richer world with realistic features such as 
endogenous portfolio decisions and capital-skill complementarity. In such a world, total inequality 
will change with (i) the labor share, (ii) the amount of within-labor and within-capital income 
inequality, and (iii) the degree to which the highest wage earners are also those earning the highest 
capital incomes. Macroeconomic trends and shocks that impact any one of these three moments 
are likely to impact simultaneously all of them. We develop a framework where all these terms are 
jointly determined and estimate the model to clarify the roles of changing technology, policies, and 
factor proportions on labor shares and total income inequality around the globe. 
 


