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Working Papers
“Statistical Arbitrage with Uncertain Fat Tails”

*presented at the U.S. Securities and Exchange Commission (SEC), Doctoral Symposium in August 2018

Abstract: I develop a model of statistical arbitrage trading in an environment with “fat-tailed” information. If
risk-neutral arbitrageurs are uncertain about the variance of fat-tail shocks and if they implement max-min robust
optimization, they will choose to ignore a wide range of pricing errors. Although model risk hinders they willingness
to trade, arbitrageurs can capture the most profitable opportunities because they follow a linear momentum strategy
beyond the inaction zone. This is equivalent to a machine-learning algorithm called LASSO. Arbitrageurs can also
amass market power due to conservative trading under this strategy. Their uncoordinated exercise of robust control
facilitates tacit collusion, protecting their profits from being competed away even if their number goes to infinity.
In an extended model where an insider strategically interacts with those arbitrageurs, the insider can induce them
to trade too aggressively, giving herself a reversal trading opportunity. Doing so distorts price informativeness and
threatens market stability.

“What if the Long Forward Rate is Flat?”

Abstract: I give a simple proof for the long-run pricing kernel decomposition developed by Hansen and Scheinkman
(2009). In a stationary Markovian economy, the long forward rate is flat and the pricing kernel can be easily factor-
ized in a multiplicative form of the transitory and permanent components. The permanent (martingale) component
plays a key role as it induces the change of probabilities to the long forward measure where the long-maturity dis-
count bond serves as the numeraire. I derive an explicit expression for this martingale component. It reveals a strong
restriction on the market prices of risk in a popular approach of interest rates modeling. This approach neglects
the permanent martingale component and restricts risk premia in a way undesirable for model calibration. Further
analysis demonstrates the advantages of equilibrium modeling of a production economy since it is featured with a
path-dependent pricing kernel that has a non-degenerate permanent martingale.



Work in Progress

Tail Risk and Liquidity Withdrawal in Algorithmic Trading (with Albert Pete Kyle)

Heterogeneous Benchmarks and Price Informativeness (with Yajun Wang and Wen Chen)

Sand in the Wheels of Commerce (with Steve Heston)

— Comment on “Dynamic Duopolistic Competition with Sticky Prices” Fershtman & Kamien, Econometrica (1987)

Presentations

2018 U.S. Securities and Exchange Commission, Doctoral Symposium hosted by the DERA, session
on cybersecurity and machine learning, “Fat Tails, Robust Control, and Algorithmic Trading”

2018 University of Maryland, Brownbag Seminar, “Tail Risk, Phantom Liquidity, and Algo Trading”

2016 University of Maryland, Brownbag Seminar, “Value of Private Signals in Financial Markets”

2015 University of Maryland, Brownbag Seminar, “What if the Long Forward Rate is Flat?”
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Referee for Review of Derivatives Research, Proceedings of the National Academy of Sciences (PNAS)
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