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My fields of study include empirical industrial organization, applied econometrics, and empir-
ical microeconomics. In my research, I develop structural models to build a bridge between
micro-level behaviors and the effects of macro-level shocks. I, in fact, study the effects of policy
changes, exogenous economic shocks, and institutional settings on market outcomes and wel-
fare results through analyzing firm/individual behaviors. However, my research is not limited
to structural models. I empirically examine market and welfare outcomes, applying theoretical
models and using field data.

Dissertation

In my dissertation, titled as “Two Essays on Structural Dynamic Models with the Presence of
Synergies”, I address two economic questions: (1) How did the 2008 economic crisis and result-
ing stimulus spending affect bidding firms’ costs and project prices paid by the government?
and (2) What is the effect of buyers’ experiences on welfare outcomes in online auctions?

1- The Effect of the 2008 Economic Crisis on Construction Procurements
In the first chapter of my dissertation, including my job market paper, I examine how the
crisis and resulting stimulus spending affected firms’ costs and project prices for government
transportation projects. To address the above issue, I develop a two-stage dynamic auction
model of firms’ endogenous entry and bidding practices and apply my model to the data for
all highway construction auctions run by the Arizona Department of Transportation (ADOT)
during the period from 2006 to 2012. My model accounts for dynamic synergies from entering
and winning auctions with an intertemporal link to firms’ marginal costs, i.e., firms’ current
costs can be affected by their entry and winning statuses in a former round.
A dynamic model is appropriate for these procurement auctions because of the presence of
well-established, long-lived firms (referred to as regular firms) in the ADOT market. These
firms must make dynamic decisions to maximize profit as they enter and win many auctions
in sequential rounds. Various reduced-form examinations in this study show that a regular
firm behavior is in fact affected by dynamic synergies from entering and winning auctions. In
a recent study, Groeger (2012) looks specifically for positive entry synergies that decrease the
entry cost for a firm that entered an auction in a former round. I extend Groeger’s model to
allow for the synergies that come from both entry and winning. Differently from Groeger’s, these
dynamic synergies can affect both entry and construction costs by decreasing marginal costs
for a firm that was active—that entered or won—in a former round. Potential explanations for
these synergies include learning by doing and engaging in complementary tasks across multiple
projects.
To assess how important the effects of entry and winning synergies are for the ADOT market, I
estimate the model primitives, the entry cost distribution and the construction cost distribution.
The estimation strategy follows Jofre-Bonet and Pesendorfer (2003) and Groeger (2012), whose
estimation method is built on that of Guerre, Perrigne, and Vuong (2000). Using this strategy,
in the first step, I estimate policy functions that identify the entry and bid decisions of firms.
In the second step, I estimate the structural parameters of the entry cost distribution and
the construction cost distribution for firms that bid, won, or neither, in the previous round.
The estimated primitives show that entry and winning synergies did exist and did affect firms’
marginal costs for ADOT’s procurement projects. They also show that these dynamic synergies
had stronger effects on firms’ costs during the crisis.



Cost estimates in this study show that firm construction costs were, on average, 5.4 percentage
points lower during the crisis. Much of the reason for the cost reduction is that the stimu-
lus resulted in frequent small projects, which encouraged many bidders to participate, thereby
lowering costs. The remainder of the decrease in project prices is due to a decrease in firms’
markups due to a higher level of competition during the crisis. With the primitives in hand, I
can construct appropriate counterfactuals to predict what would have happened to the variables
of interest in the absence of the crisis effect and stimulus money. The findings show that the
price of the projects would have been higher by 6.2 percentage points ($129.9 million) in the
absence of the crisis effect.

2- Welfare Outcomes for Experienced Buyers in Online Auctions
The Second chapter of my dissertation, a work in progress with Charles He and Mingfeng Lin,
develops a dynamic structural model for forward looking bidders, and applies the model to the
eBay auctions for digital cameras. The hypothesis is that more experienced buyers, the buyers
with higher feedback in the eBay market, bid less aggressively, when scaled with their utility
for the item. The estimation approach in this study, built on standard framework of Guerre,
Perrigne, and Vuong (2000), estimates the private utility of buyers in terms of their bids. It
is then possible to evaluate bidding behaviors of buyers with respect to their utilities for the
auctioned item.

Other Works

Efficiency Results in Resale for Auctions with Common Value and Private Cost
In another working paper, I examine the efficiency results in the auctions with common value
and private cost. For these auctions, it is hard to achieve efficiency in allocation, i.e., a high-cost
bidder might win the auction. The reason is that a bidder with a higher signal for the common
value but with a moderate cost might bid higher than a bidder with a lower signal for the
common value and lower cost. This study provides a theoretical framework to show that the
efficiency results might improve when the auctioned item is traded in a resale market. I then
examine the theoretical framework by data in a resale setting.

Future Studies

In my research career, I plan on continuing my current study on the effect of policy changes and
exogenous economic shocks on market outcomes and welfare results. I also intend to develop
my research on dynamic structural models with the presence of synergies in auctions and other
settings. The goal is to quantify the effect of complementary tasks, learning by doing and other
synergies on firms’ outputs. I also would like to do more work on the effect of the government’s
choice to spend stimulus funding on market outcomes.
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