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December 7, 2019

To whom it may concern,

I heard the NBER behavioral macroeconomics research boot camp from Professor Luminita
Stevens, who encourage us to explore topics in the behavioral macroeconomics. As a beginner
in this field, I find it a great opportunity to learn about frontier research topics. Therefore,
my interest in behavioral economics and macroeconomics prompted me to apply for this
opportunity.

[ am currently a second-year economics PhD student at the University of Maryland. I
have taken many related courses in macroeconomics and finance, which equip me with the
theoretical foundation in conducting research in this area. I will also take a PhD-level
behavioral economics course in the next semester. These trainings allow me to explore
research ideas at the intersection of behavioral economics and macroeconomics.

The goal of my research is to study how behavioral biases of investors will affect the aggregate
outcomes in the economy through fluctuations in asset prices. The boot camp will provide
me a valuable opportunity to talk to the leading researchers in this field, such as Professor
Andrei Shleifer and Professor Ulrike Malmendier.

Professor John Haltiwanger will write a recommendation letter for me to apply for the
research boot camp. I am happy to provide any further information if needed. Thank you
very much for considering my application to the NBER behavioral macroeconomics research
boot camp.

Sincerely yours,

Chenyu Mao
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EDUCATION
Ph.D. Economics, University of Maryland at College Park, Aug 2018 - present
M.Sc. Economics and Finance, CEMFI, Spain, Sep 2016 - Jun 2018
B.Sc. Statistics, University of Hong Kong, China, Sep 2012 - Jun 2016

Exchange student, University of Toronto, Canada, Jan 2014 - Apr 2014

FIELDS OF SPECIALIZATION
Primary:  Macroeconomics, Finance
Secondary: International Finance

RESEARCH PAPERS
“Housing, portfolio choice and wealth inequality in Spain”, Master degree thesis, supervised by Prof.
Samuel Bentolila, CEMFI

Abstract: This paper studies the effect of housing price fluctuations on wealth inequality through
portfolio effect and price effect. I follow the methodology proposed by Chetty et al. (2017) to
estimate the effect of housing on portfolio choice by distinguishing the effect of mortgage debt
and home equity and by endogenizing these two variables. The empirical results suggest a
negative correlation between housing price and the share of risky assets in the household
portfolio. Then I study the direct effect of asset price fluctuations on the overall wealth inequality
using Gini decomposition. Combining these two effects, this paper shows that an increase in
housing price mitigates the overall wealth inequality directly through price effect and indirectly
through reducing the risky share in the household portfolio.

“Uncovering the relationship between the Black Death and the ‘Little Divergence’ across Europe”,
Undergraduate dissertation, supervised by Prof. Chenggang Xu, University of Hong Kong

Abstract: Recent literature points out that the origin of the “Little Divergence” may trace back to
the late Middle Ages, after the outbreak of the Black Death but the mechanism is still unclear.
This paper constructs a theoretical map on the causal relationships and provides some empirical
evidence based on a novel city-level dataset on the mortality rate estimates of the Black Death.
The results suggest that the Black Death did not impact the urban development directly but took
an effect through institutions channel, that is, the higher mortality rate lead to a higher probability
of developing a favorable institution for urban economic growth.

“Kelly criterion and its applications on multivariate portfolio optimization”, Undergraduate paper,
supervised by Prof. Guosheng Yin, The University of Hong Kong

Abstract: Kelly criterion is an asset allocation principle that maximizes the expected geometric
growth rate of the terminal wealth. Theoretically, it outperforms all the other strategies in the long
run but in practice, its short-term behavior is quite risky. In this paper, I apply the Kelly criterion
to multivariate portfolio optimization problems in the horse racing market and the stock market.
By evaluating the performance under different scenarios and strategies, I provide some insights of
the Kelly criterion’s performance in real situations.
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TEACHING EXPERIENCE
Instructor, Applied Econometrics (undergraduate), University of Maryland, Fall 2019
Teaching Assistant, Intermediate Macroeconomic Analysis (undergraduate), University of Maryland,
Fall 2018 and Spring 2019

RESEARCH AND RELEVANT WORK EXPERIENCE
Research Assistant, Prof. Nezih Guner, CEMFI, Summer 2017
- Constructed a micro-level panel dataset of demographic, labor and income data for 35
developing countries using household survey data
- Analyzed the cross-country heterogeneity and demographic pattern of poverty and inequality
measures based on the panel dataset

Seasonal Analyst, Macroeconomic Research team, Global Investment Research Division, Goldman
Sachs, Hong Kong, August 2014 - August 2015
- Collected economic and financial data of Asia economies and conducted econometric analysis
- Assisted in drafting regular publications (e.g. economic data comments) and developed
marketing presentations

Research Assistant (part-time), Division of Landscape Architecture, University of Hong Kong,
Summer 2014
- Applied logistic and probit regression models to analyze observed transplanting tree survival
data using R

GRANTS AND AWARDS
Master Student Scholarship, CEMFI, 2017
Dean’s Honours List, Faculty of Science, The University of Hong Kong, 2013, 2016
C.V. Starr Scholarships, The University of Hong Kong, 2014
Summer Research Fellowship, Faculty of Science, The University of Hong Kong, 2014

Ph.D. COURSES
Ist year: Microeconomic Analysis I, II; Macroeconomic Analysis I, II; Econometrics I, II; Tools for
Macroeconomists: The Essentials & Advanced Tools (summer school)
2019 Fall: Advanced Macroeconomics I; Advanced International Economics II; The Macroeconomics
of Imperfect Capital Markets
2020 Spring: Behavioral Economics; Topics in International Finance; Advanced Macroeconomics 11

TECHNICAL SKILLS
Stata, SAS, R, Eviews, Matlab, Fortran, Bloomberg, Haver Analytics, Thomson Reuters

LANGUAGES
Mandarin Chinese (native), English (fluent), Spanish (beginner)

REFERENCES

Prof. John Haltiwanger University of Maryland haltiwan@econ.umd.edu  (301) 405-3504
Prof. Luminita Stevens University of Maryland stevens@econ.umd.edu (301) 405-3515
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Behavioral Macroeconomics Research Boot Camp Essay

Chenyu (Sophia) Mao
The University of Maryland

December 7, 2019

My Research Question and Motivation

In the Nobel Prize lecture ”Behavioral Macroeconomics and Macroeconomic Behavior”, Akerlof
(2001) urged researchers to move beyond the neoclassical models with full rationality to models with
realistic assumptions grounded in psychological and sociological observations. A few years later, the
Great Financial Crisis hit the economy by surprise and raised the need for a richer framework to
explain the boom-bust cycles, particularly in the area of modeling credit cycles and asset prices.

The goal of my research is to study how behavioral biases of investors will affect the aggregate
outcomes in the economy through fluctuations in asset prices. There is substantial empirical and
experimental evidence that individuals are not fully rational in forecasting future asset prices. For
example, overconfidence is observed among professional traders and investment bankers (Glaser et al.
(2013)). Another important observation is that investors have extrapolative beliefs: their estimate
of future asset prices is biased by the value of recent asset prices. Experiments such as Haruvy et al.
(2007) find direct evidence of it. Besides, investors are observed to have heterogeneous expectations
and the degree of heterogeneity evolves over time (Branch and McGough (2018)). A growing liter-
ature has investigated the implications of different assumptions of expectation formation on asset
prices. To name a few, researchers find that models of overconfidence can plausibly capture asset
price patterns such as high trading volume and excess volatility that are difficult to reconcile with
rational expectation models, see, e.g. Daniel and Hirshleifer (2015), Scheinkman and Xiong (2003).
And models with extrapolative expectations can explain the formation of asset bubbles, see, e.g.,
Adam et al. (2017), Barberis et al. (2018). Moreover, incorporating the heterogenous expectations
into behavioral finance models allows researchers to further explain the cross-sectional patterns of
asset holdings and investors’ heterogeneous responses to the recent financial crisis (Malmendier et al.
(2019)).

These pieces of evidence have been documented and studied extensively in the behavioral finance
literature but have not been incorporated into the standard macro-finance model (Kiyotaki and
Moore (1997); Bernanke et al. (1999)). In the standard macro-finance models, the expectation
of asset prices is the key to generate amplification in the macroeconomy, which is assumed to be
rational. Despite their success in explaining the amplification in business cycles, it is difficult to use
the macro-finance models to generate business cycles of a magnitude comparable to what we observe
in the data. Therefore, I would like to extend the macro-finance models with more realistic behavioral
assumptions and explore their usefulness in explaining the magnitude and source of business cycles.

Kiyotaki-Moore model under adaptive learning

In my preliminary study, I incorporate a reduced-form adaptive learning rule in the Kiyotaki-Moore
(1997) model to analyze the effect of adaptive expectations on the business cycle fluctuations. It is
inspired by Bordalo et al. (2018) that develops a neoclassical macroeconomic model with diagnostic
expectations to capture the excessively volatile credit cycles. Compared to Bordalo et al. (2018),
I simplify the expectation assumptions but including financial frictions in the form of collateral
constraint.

The agents have adaptive expectations on the future asset price, taking the form ¢y, | = Agi41 +
(1 = N)gy, where gf,; is borrowers’ subjective valuation of the asset price at time t+1. It is a
weighted average of future asset price forecast under rational expectation ¢;y; and the bounded-
rational valuation of the asset price in the current period ¢f. It captures the idea that there are
A fraction of rational investors and 1 — A fraction of irrational investors in the economy and they



jointly determine the expected asset price in the next period. The irrational investors do not update
their expectations using all the available information but simply maintaining the initial belief.
The modified equilibrium conditions ! are as follows:
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To illustrate the effect of the adaptive expectations, I solve a numerical example with parameters
consistent with assumptions in the KM model. Figure 1 demonstrates the impulse response functions
of asset price Q, expected asset price in the next period Qe, bond holding B and capital holding K
following a one-period productivity shock on a. When A\ = 1, all agents are rational and the impulse
response functions in figure la are the same as the original KM model. When A = 0.7, investors are
adaptive learners who rely partially on the past information and partially on the rational expectation
to forecast the future prices. The impulse response functions in figure 1b show a larger magnitude
and a hump-shaped pattern. It implies that with adaptive expectations, the financial frictions create
even larger amplification in the aggregate economy and match the hump-shaped pattern we observe
in some aggregate macroeconomic data such as consumption. With a A low enough, the impulse
response functions begin to oscillate, indicating that if there are too many irrational investors in
the market, we may end up with multiple equilibria and bubbly outcome. This result is similar to
the findings in the ”limits to arbitrage” literature in behavioral finance (e.g. Shleifer and Vishny
(1997)), which argues that it can be difficult for rational traders to undo the dislocations caused by
less rational traders.

The result in the preliminary study has shown the potential of incorporating behavioral biases
in the macro-finance model to account for richer business cycle dynamics. In the future, I would
like to develop models with more sophisticated expectations of future asset prices and endogenize
the choice of expectation rules. Furthermore, it is interesting to consider the role of heterogeneous
expectations in generating a heterogeneous response to the business cycle shocks.

NBER Behavioral Macroeconomics Research Bootcamp

Participating in the research boot camp will provide me a great opportunity to learn about the
frontier research topics in the behavioral macroeconomics field. I am particularly interested in
Professor Andrei Shleifer and Professor Ulrike Malmendier’s work on behavioral credit cycles and
behavioral asset pricing, which provide me valuable insights in answering my research question. In
addition, I am eager to know more about other research topics in the behavioral macroeconomics
field from both active researchers and fellow participants. The opportunity to explore ideas and
discussing with others in this workshop will be an excellent head start for my future research.

As a current second-year PhD student at the University of Maryland, I have received system-
atic training in Microeconomics and Macroeconomics, allowing me to understand the models and
techniques used extensively in the behavioral macroeconomics field. In my second year courses, I
started to initiate research questions and build up my own model to answer them. For instance,
in Professor Haltiwanger’s advanced macroeconomics course, I incorporated financial frictions in
the standard open economy heterogeneous firm model to analyze whether trade liberalization could
indeed reduce misallocation in the presence of financial frictions. This research experience helps
me transit from consumption of research to production of it. In the next semester, I will take a
behavioral economics course to explore the frontier findings in the behavioral economics field and
lay a solid micro-foundations for my research question. These experiences allow me to get the most
from the workshop and meanwhile, bring my own insights to the topics to be discussed. I am looking
forward to being part of the NBER behavioral macroeconomics research boot camp.

IThe equilibrium conditions are based on the simple model in section 2 of Kiyotaki and Moore (1997) where asset
supply is fixed and therefore, the asset price is solely determined by the demand side.
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Figure 1: Impulse response functions of the KM model with adaptive learning
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