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Plenary Speakers

• Jean-Pierre Fouque (UC Santa Barbara)
Title: Coupled Diffusions and Systemic Risk
Abstract: We present a simple model of diffusions coupled through their drifts in a
way that each component mean-reverts to the mean of the ensemble. In particular, we
are interested in the number of components reaching a “default” level in a given time.
This coupling creates stability of the system in the sense that there is a large probability
of “nearly no default”. However, we show that this “swarming” behavior also creates
a small probability that a large number of components default corresponding to a
“systemic risk event”. The goal is to illustrate systemic risk with a toy model of
lending and borrowing banks, using mean-field limit and large deviation estimates for
a simple linear model. Joint work with Li-Hsien Sun (UCSB).

• Nicolae Garleanu (UC Berkeley)
Title: Young, Old, Conservative, and Bold: The Implications of Heterogeneity and
Finite Lives for Asset Pricing
Abstract: The paper studies asset pricing in an overlapping-generations continuous-
time economy featuring heterogeneous recursive preferences. We characterize the equi-
librium through a system of ODEs in a stationary state variable that summarizes all
relevant information and illustrate analytically and numerically the model’s ability to
match salient features of asset returns. Joint work with Stavros Panageas from Chicago
Booth School of Business.

• Peter Glynn (Stanford University)
Title: Perspectives on Simulation of SDE’s in Finance
Abstract: In this talk, we will discuss several recently investigated issues concerning
the simulation of solutions of stochastic differential equations (SDEs). In the first part
of the talk, we will discuss discretization issues for such models from the viewpoint
of “microscopic total variation distance”, and discuss the sense in which this distance
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measure describes the path-wise quality of the numerical solution. We will also intro-
duce a new Runge-Kutta algorithm for simulating solutions to such SDEs and describe
its microscopic total variation behavior. The second part of the talk will discuss rare-
event simulation in the setting of the affine jump-diffusions that are commonly used in
finance, and will address some of the complications that can arise in the design of such
rare-event algorithms. This work is joint with Jose Blanchet, Kay Giesecke, Jonathan
Goodman, Jose Antonio Perez, and Xiaowei Zhang.

• Masaaki Kijima (Tokyo Metropolitan University)
Title: A Chaos Expansion Approach for the Pricing of Contingent Claims
Abstract: In this paper, we propose an approximation method based on the Wiener-
Ito chaos expansion for the pricing of European-style contingent claims. Our method is
applicable to the general class of continuous Markov processes. The resulting approx-
imation formula requires at most three-dimensional numerical integration. It will be
shown through numerical examples that, unlike existing approximation methods, the
accuracy of our approximation remains quite high even for the case of high volatility
and long maturity.

• Steven Kou (Columbia University, National University of Singapore, Singapore)
Title: Location, Location, Location: Asset Pricing Models with Spatial Interaction
Abstract: It is common knowledge that spatial interaction is important in the real
estate market, as housing prices are significantly affected by the prices of the neigh-
bors. Although there has recently been some work using spatial statistics in empirical
studies of housing markets, to the best of our knowledge, there is little theoretical work
connecting classical asset pricing models, such as mean-variance portfolio choice, the
capital asset pricing model (CAPM), and arbitrage pricing theory (APT), with spatial
statistics. In addition to proposing asset pricing models with spatial interaction, we
derive estimators and test statistics needed to implement the models. An empirical
test using the Case-Shiller U.S. regional real estate indices is also given, which suggests
a new housing factor based on a mean-variance efficient portfolio. This is a joint work
with Xianhua Peng and Haowen Zhong.

• David Leinweber and John Wu (Lawrence Berkeley National Lab)
Title: Federal Market Information Technology in the Post Flash Crash Era: Roles for
Supercomputing
Abstract: This talk summarizes the collaborative work between active traders, regu-
lators, economists, and supercomputing researchers to replicate and extend investiga-
tions of the Flash Crash and other market anomalies in a National Laboratory HPC
environment. Our work suggests that supercomputing tools and methods are valuable
to market regulators in achieving the goal of market safety, stability, and security. Re-
search results using high frequency data and analytics are described, and directions for
future development are discussed. Currently the key mechanism for preventing catas-
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trophic market action is “circuit breaker.” We believe a more graduated approach,
similar to the “yellow light” approach in motorsports to slow down traffic, might be
a better way to achieve the same goal. To enable this objective, we study a number
of indicators that could foresee hazards in market conditions and explore options to
confirm such predictions. Our tests confirm that Volume Synchronized Probability of
Informed Trading (VPIN) and a version of volume Herfindahl-Hirschman Index (HHI)
for measuring market fragmentation can indeed give strong signals ahead of the Flash
Crash event on May 6 2010. This is a preliminary step toward a full-fledged early-
warning system for unusual market conditions. Joint work by E. Wes Bethel, David
Leinweber, Oliver Ruebel, and Kesheng Wu.

• Martin Schweizer (ETH Zurich, Switzerland)
Title: Robustness aspects for absence of arbitrage
Abstract: It is well known that having absence of arbitrage is a highly desirable
feature in mathematical models of financial markets. In its pure form (whether as
NFLVR or as the existence of a variant of an equivalent martingale measure R), this
condition is qualitative and therefore robust towards equivalent changes of the under-
lying reference probability (the “real-world” measure P). But what happens if we look
at more quantitative versions of absence of arbitrage, for instance if we impose some
integrability on the density dR/dP? To which extent is such a property still robust
towards changes of P? We discuss these questions and present some recent results.
The talk is based on joint work with Tahir Choulli (University of Alberta, Edmonton).

• Ruey S. Tsay (U. Chicago)
Title: Market-based Credit Ratings
We present a novel methodology for rating the creditworthiness of publicly traded
companies in the U.S. from the prices of traded assets. Our approach uses asset
pricing data to impute a term structure of risk neutral survival functions or default
probabilities. Firms are then clustered into ratings categories based on their survival
functions using a functional clustering algorithm. This allows all public firms whose
assets are traded to be directly rated by market participants. For firms whose assets
are not traded, we show how they can be indirectly rated through the use of matching
estimators. We also discuss how the resulting ratings can be used to construct loss
distributions for portfolios of bonds. Our approach has the advantages of being timely,
transparent, computationally tractable, simple to implement, and easy to interpret
economically. Joint work with Drew Creal and Robert Gramacy.
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Invited Speakers

• Gerard Brunick (University of California, Santa Barbara)
Title: Optimal Investment in the Presence of High-water Mark Fees
Abstract: In this talk, we will consider the problem of optimal asset allocation for an
agent who may invest in a money market fund, a stock, and a hedge fund. We model
the risky assets as correlated geometric Brownian motions and we assume that our
investor maximises discounted CRRA utility from consumption on an infinite horizon.
We further suppose that the investment in the hedge fund is subject to a proportional
performance fee that is assessed each time the cumulative profit-to-date derived from
the investment in the hedge fund reaches a new running maximum. We will see that
this problem reduces to the optimal control of a reflected diffusion. We will examine the
regularity of the associated Hamilton-Jacobi-Bellman equation and show the existence
of optimal controls.

• Rainer Buckdahn (Université de Bretagne Occidentale, Brest, France)
Title: Stochastic Differential Games without Isaacs’ Condition
Abstract: In the present work we consider 2-person zero-sum stochastic differen-
tial games with a non-linear pay-off functional which is defined through a backward
stochastic differential equation. Our main objective is to study for such a game the
problem of the existence of a value without Isaacs condition. Not surprisingly, this
requires a suitable concept of mixed strategies which was not known in the context of
stochastic differential games to the best authors knowledge. For this we consider non-
anticipative strategies with a delay defined through a partition π of the time interval
[0, T ]. The underlying stochastic controls for the both players are randomized along
π by a hazard which is independent of the governing Brownian motion, and knowing
the information available at the left time point tj−1 of the subintervals generated by
π, the controls of Player 1 and Player 2 are conditionally independent over [tj−1, tj).
It is shown that the associated lower and upper value functions W π and Uπ converge
uniformly on compacts to a function V , the so-called value in mixed strategies, as
the mesh of π tends to zero. This function V is characterized as the unique viscos-
ity solution of the associated Hamilton-Jacobi-Bellman-Isaacs equation. The talk is
based on a joint work with Juan Li (Shandong University at Weihai, China) and Marc
Quincampoix(Université de Bretagne Occidentale, France).

• Isabelle Camilier (Stanford University)
Title: Long-term Interest Rates, Growth Optimal Portfolio and the Ramsey Rule
Abstract: Our work concerns the study of interest rates for longer maturities (15 years
and more). In Economics, these long-term questions are often treated using the so-
called Ramsey Rule, linking yield curve and marginal utility from consumption. In this
work, we obtain a formula analogous to the Ramsey Rule by solving the expected utility
maximization problem from consumption and terminal wealth for a representative

4



agent in a financial market. We also show how this formula involves the Growth
Optimal Portfolio (or market numeraire). This is joint work with Nicole El Karoui
and with Caroline Hillairet (from Ecole Polytechnique)

• Agostino Capponi (Purdue University)
Title: Default and Systemic Risk in Equilibrium
Abstract: We develop a finite horizon continuous time market model, where risk
averse investors maximize utility from terminal wealth by dynamically investing in a
risk-free money market account, a stock, and a defaultable bond, whose prices are
determined via equilibrium. We analyze the endogenous interaction arising between
the stock and the defaultable bond via the interplay between equilibrium behavior
of investors, risk preferences and cyclicality properties of the default intensity. We
find that the equilibrium price of the stock experiences a jump at default, despite
that the default event has no causal impact on the underlying economic fundamentals.
We characterize the direction of the jump in terms of a relation between investor
preferences and the cyclicality properties of the default intensity. We conduct a similar
analysis for the market price of risk and for the investor wealth process, and determine
how heterogeneity of preferences affects the exposure to default carried by different
investors.

• Nan Chen (The Chinese University of Hong Kong, Hong Kong)
Title: Cocos, Bail-in and Tail Risk
Abstract: We develop a capital structure model to analyze the incentives created by
contingent convertibles (CoCos) and bail-in debt, two variants of debt that converts
to equity as a bank nears or reaches financial distress. Our formulation includes firm-
specific and market-wide tail risk in the form of two types of jumps and leads to a
tractable jump-diffusion model of the firm’s income and asset value. The firm’s liabil-
ities include insured deposits and senior and subordinated debt, as well as convertible
debt. Our model combines endogenous default, debt rollover, and jumps; these fea-
tures are essential in examining how changes in capital structure to include CoCos or
bail-in debt change incentives for equity holders. We derive closed-form expressions
to value the firm and its liabilities, and we use these to investigate how CoCos affect
debt overhang, asset substitution, the firm’s ability to absorb losses, the sensitivity of
equity holders to various types of risk, and how these properties interact with the firm’s
debt maturity profile, the tax treatment of CoCo coupons, and the pricing of deposit
insurance. We examine the effects of varying the two main design features of CoCos,
the conversion trigger and the conversion ratio, and we compare the effects of CoCos
with the effects of reduced bankruptcy costs through orderly resolution. Across a wide
set of considerations, we find that CoCos generally have positive incentive effects when
the conversion trigger is not set too low. The need to roll over debt, the debt tax shield,
and tail risk in the firm’s income and asset value have particular impact on the effects
of CoCos. We also identify a phenomenon of debt-induced collapse that occurs when a
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firm issues CoCos and then takes on excessive additional debt: the added debt burden
can induce equity holders to raise their default barrier above the conversion trigger,
effectively changing CoCos to junior straight debt; equity value experiences a sudden
drop at the point at which this occurs. Finally, we calibrate the model to past data
on the largest U.S. bank holding companies to see what impact CoCos might have had
on the financial crisis. We use the calibration to gauge the increase in loss absorbing
capacity and the reduction in debt overhang costs resulting from CoCos. We also time
approximate conversion dates for high and low conversion triggers. This is a joint work
with Paul Glasserman and Behzad Nouri at Columbia University.

• Min Dai (National University of Singapore, Singapore)
Title: Calibration of Stochastic Volatility Models: An Optimal Control Approach
Abstract: Market prices of options are directly observable and are widely used to
recover the local volatility function that is assumed to be deterministic. However, em-
pirical evidences show that volatility is stochastic. In this talk, we instead calibrate
the stochastic volatility model from option prices. More precisely, we develop a robust
optimal control approach to recover the risk neutral drift term of stochastic volatility.
Numerical results and empirical studies are presented as well. In contrast to existing
literature, we aim to recover a time-dependent drift term that is not assumed to have
special structure. However, we reveal that the risk neutral process of volatility recov-
ered from market prices of options is indeed mean-reverting. This work is joint with
Ling Tang.

• Christoph Frei (University of Alberta, Canada)
Title: Optimally Trading a Day VWAP: A Stochastic Control Approach
Abstract: We consider a trader who wants to buy (or sell) a given number of stocks
during one day, where the trades have a temporary market impact on the stock price.
The trades should be done in a way that their average price is close to VWAP (volume
weighted average price), which is one of the most popular trading algorithms. For this
setting, we introduce a stochastic model which allows for accurate data fit, economic
justification and mathematical tractability at the same time. We then tackle the
resulting optimization problem by a stochastic control approach. This allows us to
characterize the optimal trading rate by the explicit solution of a system of differential
equations. The talk is based on joint work with Nicholas Westray (Deutsche Bank).

• Paolo Giudici (University of Pavia, Italy)
Title: Bayesian Credit Rating Models
Abstract: In this contribution we propose to estimate the probability of financial
default of companies and the correlated rating classes, using efficiently the information
contained in different databases. In this respect, we propose a novel approach, based
on the recursive usage of Bayes theorem, that can be very helpful in integrating default
estimates obtained from different sets of covariates. Our approach is ordinal: on one
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hand, the default response variable is binary; on the other hand, covariates that induce
partitioning of companies are measured on an ordinal scale. We use our approach not
only in a Bayesian variable averaging perspective but also to binarize ordinal variables
in the most predictive way. The method is based on a mixture of Binomial and Beta
random variables since we model the proportions of default companies in each level of
the covariate as independent Binomials with a Beta prior distribution. We present both
a parametric and a nonparametric version of the model. The application of our proposal
to an Italian credit risk database shows that it performs quite efficiently, allowing
to predict for each company the probability of default by averaging the covariates
contribute. Joint work with Paola Cercheillo.

• Lisa Goldberg (University of California, Berkeley)
Title: Minimizing Shortfall
Abstract: We describe an empirical study that compares minimum expected short-
fall to minimum variance portfolios in the US, UK, and Japan equity markets. Using
a universe of equity style factors (Value, Growth, Momentum, etc.), we find that min-
imizing expected shortfall generally improves performance over minimizing variance,
especially during down-markets, over the period 1985-2010. The outperformance of
expected shortfall is due to intuitive tilts toward protective factors like Value, and
away from aggressive factors like Growth and Momentum. The results are driven by
a factor-based estimation of expected shortfall that uses decades of daily data the are
scaled to be covariance stationary. The outperformance is largest for expected shortfall
at relatively low confidence levels, which measures overall asymmetry rather than the
extreme losses.

• Peter Hansen (European University Institute, Italy)
Title: Realized Beta GARCH:A Multivariate GARCH Model with Realized Measures
of Volatility and CoVolatility
Abstract: We introduce a multivariate GARCH model that incorporates realized mea-
sures of volatility and covolatility. The realized measures extract information about
the current level of volatility and covolatility from high-frequency data, which is par-
ticularly useful for the modeling of return volatility during periods with rapid changes
in volatility and covolatility. When applied to market returns in conjunction with
returns on an individual asset, the model yields a dynamic model of the conditional
regression coefficient that is known as the beta. We apply the model to a large set
of assets and find the conditional betas to be far more variable than is usually found
with rolling-window regressions based exclusively on daily returns. In the empirical
part of the paper we examine the cross-sectional as well as the time variation of the
conditional beta series during the financial crises.

• Tomoyuki Ichiba (University of California, Santa Barbara )
Title: Diffusions with Rank-based Characteristics and Values in the Nonnegative Quad-
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rant
Abstract: In describing competitive behaviors in financial markets we construct dif-
fusions with values in the nonnegative quadrant, normal reflection along each of the
axes, and two pairs of local drift/variance characteristics assigned according to rank;
one of the variances is allowed to vanish, but not both. Questions of pathwise unique-
ness and strength are addressed, for systems of stochastic differential equations with
reflection that realize these diffusions. When the variance of the laggard is at least as
large as that of the leader, it is shown that the corner of the quadrant is never visited.
The invariant distribution has the density of sums-of-exponentials type under some
conditions. This is a joint work with Ioannis Karatzas and Vilmos Prokaj.

• Wanmo Kang (KAIST, South Korea)
Title: Transform Formulae for Linear Functionals of Affine Processes and their Bridges
on Positive Semidefinite Matrices
Abstract: In this talk, we derive transform formulae for linear functionals of affine
processes and their bridges whose state space is a set of positive semidefinite matrices.
Particularly, we investigate the relationship between such transforms and certain inte-
gral equations. Our findings extend and unify the well known results of Cuchiero et al.
and Pitman and Yor, of which the main objectives are transforms of affine processes
and squared Bessel functionals, respectively. We are, then, able to derive analytic
expressions for Laplace transforms of some functionals of Wishart bridges. This is a
joint work with Chulmin Kang.

• Tim S.T. Leung (Columbia University)
Title: Derivatives Trading under Risk-Neutral and Risk-Averse Pricing Rules
Abstract: We study the problem of optimal timing to buy/sell derivatives by risk-
averse and risk-neutral agents in incomplete markets. In the risk-averse case, we adopt
the indifference pricing mechanism to investigate the investor’s timing of trades. This
leads to a stochastic control and optimal stopping problem that combines the observed
market price dynamics and the agent’s risk preferences. In the zero risk-aversion limit,
we observe a phenomenon where the investor and the market are pricing under different
equivalent martingale measures. This motivates a formulation of price discrepancy in
a general incomplete market. Moreover, we introduce the delayed purhcase premium
to characterize the optimal purchase/liquidation strategies. Numerical illustrations are
provided for both equity and credit derivatives.

• Juan Li (Shandong University at Weihai, China)
Title: Optimal Control of Stochastic Differential Systems Reflected in a Domain
Abstract: In this paper we study the optimal stochastic control problem for stochas-
tic differential systems reflected in a domain. The cost functional is a recursive one,
which is defined via generalized backward stochastic differential equations developed
by Pardoux and Zhang (1998). The value function is shown to be the viscosity solu-
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tion to the associated Hamilton-Jacobi-Bellman equation, which is a fully nonlinear
parabolic partial differential equation with a nonlinear Neumann boundary condition.
The method of stochastic “backward semigroups” introduced by Peng (1997) is adapted
to our context. The talk is based on a joint work with Shanjian Tang (Institute of
Mathematics and Department of Finance and Control Sciences, School of Mathemati-
cal Sciences, Fudan University, Shanghai, China).

• Rafael Mendoza (University of Texas at Austin)
Title: Positive Subordinate CIR Processes with Two-Sided Mean-Reverting Jumps
Abstract: In this paper we present the SubCIR jump-diffusion process. The SubCIR’s
diffusion dynamics are those of a CIR process. The SubCIR’s jump component includes
two-sided mean-reverting (state-dependent) jumps. The process remains strictly pos-
itive if the CIR process satisfies Feller’s condition. The analytical tractability of the
SubCIR process makes it a richer extension to the CIR process (compared to previous
models) and it is also a natural alternative for interest rates and credit models. s

• Andreea Minca (Cornell University)
Title: Controlled Defaults in Financial Networks
Abstract: We study the propagation of distress in a financial system modeled as a
network of interbank exposures. We consider the problem of a lender of last resort who
seeks to minimize the magnitude of contagion under budget constraints. In case the
lender observes the interbank exposures progressively, as banks report their exposures
to banks in default, we can model distress propagation under intervention as a Markov
Decision Process.

We first reduce the dimensionality of the problem so as to make it tractable, while
keeping the essential features observed in real data: The financial system is modeled
as a hierarchical network with two classes of banks, a few large and highly intercon-
nected dealer banks and many small banks with low degree of connectivity. A crucial
ingredient in the model is the maturity of the liabilities of dealer banks.

We find the optimal intervention policy as a result of Hamilton Jacobi Bellman equa-
tions. Our results show that, in the case of non-anticipative information, the optimal
strategy depends in a non-linear way on the fraction of banks that use short-term
funding. When a sufficiently large proportion of banks depend on unstable short term
funding, we find that it is optimal for a lender of last resort to inject liquidity even
when banks that are not in a immediate danger of insolvency.

• Ciamac Moallemi (Columbia University)
Title: An Axiomatic Approach To Systemic Risk
Abstract: Systemic risk refers to the risk of collapse of an entire complex system, as a
result of the actions taken by the individual component entities or agents that comprise
the system. Systemic risk is an issue of great concern in modern financial markets
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as well as, more broadly, in the management of complex business and engineering
systems. We propose an axiomatic framework for the measurement and management
of systemic risk based on the simultaneous analysis of outcomes across agents in the
system and over scenarios of nature. Our framework defines a broad class of systemic
risk measures that accommodate a rich set of regulatory preferences. This general
class of systemic risk measures captures many specific measures of systemic risk that
have recently been proposed as special cases, and highlights their implicit assumptions.
Moreover, the systemic risk measures that satisfy our conditions yield decentralized
decompositions, i.e., the systemic risk can be decomposed into risk du e to ind ividual
agents. Furthermore, one can associate a shadow price for systemic risk to each agent
that correctly accounts for the externalities of the agent’s individual decision-making
on the entire system. This is joint work with Chen Chen and Garud Iyengar.

• Abel Rodriguez (University of California, Santa Cruz)
Title: Modeling and Analysis of Trading Networks
Abstract: We explore the structure of trading networks arising in the NYMEX nat-
ural gas futures market. Our main aim is to understand how the structure of trading
networks is affected by the introduction of an electronic trading platform. In addition
to standard descriptors of network topology such as degree distributions and cluster-
ing coefficients, we study the effect of electronic trading platforms on the underlying
community structure associated with these networks. This is accomplished through
the use of stochastic blockmodels, which extend the ideas behind clustering algorithms
to network data. Stochastic blockmodels allow us to identify traders that play similar
roles in the market and that engage in similar trading strategies. Our results suggest
that electronic platforms dramatically affect the topology of trading networks, possibly
increasing their fragility.

• Yongsheng Song (Chinese Academy of Sciences, Beijing, China)
Title: Martingale Representation Theorem under G-Expectation
Abstract: Under G-expectation, Martingales have more complex structures compared
to the classical case. Prof. Shige Peng conjected the structure of G-martingales.

• Stathis Tompaidis (University of Texas at Austin)
Title: Commodity Storage Valuation
Abstract: We present a general valuation framework for commodity storage facili-
ties, for non-perishable commodities. We consider the case of a storage facility small
enough so that injections and withdrawals do not influence the price of the underlying
commodity. Modeling commodity prices with a mean reverting process we provide
analytical expressions for the value obtainable from the storage for any admissible
injection/withdrawal policy. Then we present an iterative algorithm along with the
necessary theoretical guarantees to find the optimal policy. Together these present an
extremely efficient way of solving not only commodity storage problems but in general
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the problem of optimally controlling a mean reverting processes with transaction costs.

• Agnes Tourin (Polytechnic Institute of New York University)
Title: A Framework for Analyzing the Credit Risk of Secured Loans
Abstract: We propose a framework for analyzing the credit risk of secured loans.
Secured loans include protection triggers: the liquidation of the assets securing the
loan starts as soon as the loan-to-value ratio reaches a fixed value which is specified
in the contract. The main source of risk in this model comes from the fact that the
collateral cannot be liquidated immediately. Closed-form solutions for the expected loss
can be obtained for non-revolving loans. In the case of revolving loans, we introduce a
minimization problem with a loss function, which is parameterized by a risk tolerance
coefficient and constitutes a tradeoff between the expected loss due to a liquidation
event and the shortfall due to the borrower drawing on the credit line less than the
full amount available. The borrower’s requests to either prepay or draw some extra
cash from the credit line are considered exogenous. The lender decides to either grant
or deny each client’s request to draw some extra cash and this is enforced through a
control variable.

We use stochastic control techniques to derive the Partial Integro-Differential Equation
satisfied by the value function and to solve it numerically with a robust finite difference
scheme whose convergence is proven. We exhibit the optimal lending strategies and we
use Monte-Carlo simulations to compare them with the standard LTV-based lending
policies used by the practitioners. This work is in collaboration with Fabian Astic of
Moody’s.

• Xikui Wang (University of Manitoba, Canada)
Title: Use of Markov Decision Processes in Some Finance Problems
Abstract: This talk is focused on the use of Markov decision processes and bandit
processes for some finance problems including optimal investment and consumption as
well as dynamic pricing. Several different models are discussed. We focus on problems
where the return functions involve unknown parameters. The Bayesian parametric
approach is applied to deal with the unknown parameters. This is joint work with
Yanqing Yi, Yan Wang and You Liang.

• Chengguo Weng (University of Waterloo, Canada)
Title: Constant Proportion Portfolio Insurance under Regime Switching Exponential
Lévy Process
Abstract: Constant Proportion Portfolio Insurance (CPPI) is one of the most popular
portfolio managing techniques, designed for participation in the potential gains on an
upward moving of the equity market while limiting the downside risk. One main con-
cern on the CPPI strategy is the gap risk, which is defined as the risk for the portfolio
value possibly to fall below a given protection floor during the investment horizon. In
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this talk, I will introduce some interesting asset price follows a regime switching expo-
nential Lévy process. Analytical forms of the shortfall probability, expected shortfall
and expected gain of the CPPI strategy are all obtained, and moreover, the character-
istic function of the gap risk is also obtained analytically for further exploration on its
distribution. Those developed results also illustrate a critical role which the market
regime can play in the performance of a CPPI strategy.

• Yong Zeng (The University of Missouri at Kansas City)
Title: Bayes Estimation via Filtering Equation for Partially-observed Heston Stochas-
tic Volatility Model with Marked Point Process Observations
Abstract: Heston’s stochastic volatility (SV) model has been well studied and is re-
garded as a benchmark model in finance literature. Time-stamped transactions price
data are marked point process (MPP) observations. This talk first reviews a general
partially-observed framework of Markov processes with MPP observations recently
proposed for UHF data; the posterior distribution and the filtering equation, which
is a stochastic partial differential equation (SPDE) with recursiveness; and the Bayes
Estimation via Filtering Equation (BEFE).

In the past few years, Graphics Processing Units (GPUs) evolved from rendering graph-
ics (linear algebra-like computations) for electronic games and video applications to
becoming low-cost and green supercomputing units. With harnessing the newly avail-
able GPU supercomputing power in mind and targeting the SV model, we develop a
new uniformly consistent recursive algorithm via BEFE for propagating and updating
the joint posterior distributions. We show that the recursive algorithm is well suited for
GPU computing and we present a simulation result to demonstrate that the recursive
algorithm works. Real time volatility track and feed is made possible.

• Hongzhong Zhang (Columbia University)
Title: Correlated Reflected Brownian Motions and 2-CUSUMS
Abstract: In this talk we study the first hitting time of the two negatively correlated
drifted Brownian motion to a pre-specified level. Using martingale and PDE argument,
we show that the expected hitting time for a general negative correlation ρ is bounded
by the case when ρ = 0 and the case when ρ = −1. As an application of this, we prove
the asymptotic optimality of 2-CUSUM rule when noises are negatively correlated.
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Shorter talks

• Takanori Adachi (Hitotsubashi University, Japan)
Title: Credit Risk Modeling with Delayed Information
Abstract: We introduce a notion of market times that are stochastic processes in order
to represent information delay in structural credit risk models. The market times are
extensions of the time change process introduced by Guo, Jarrow and Zeng in the
sense that each component of the market time is not required to be a stopping time.
We introduce a class of market times called idempotent market times that contain
natural examples including market times driven by Poisson processes. We show that
any idempotent market time is hard to be a model of the time change process. We
define a filtration modulated by the market time and show that it is an extension of
the continuously delayed filtration that is the filtration modulated by the time change
process. We show that the conditional expectations given market filtrations have some
Markov property in a binomial setting, which is useful for pricing defaultable financial
instruments.

• Makoto Goto (Hokkaido University)
Title: Irreversible Investment under Competition with a Markov Switching Regime
In this paper, we study an investment problem in which two asymmetric firms face com-
petition and the regime characterizing economic conditions follows Markov switching.
We derive the value functions and investment thresholds of a leader and a follower.
One of the interesting results is that in contrast to the case of no regime switching,
even if the current market size is small, both advantaged and disadvantaged firms have
an incentive to become a leader in some parameter settings.

• Andrew L. Papanicolaou (Princeton University)
Title: Inverse Recovery of the Risk-Neutral Density of Volatility’s Hidden State
Abstract: We explore the inversion of derivatives prices to obtain a risk-neutral
density on volatility’s hidden state. Stochastic volatility is a hidden Markov model
(HMM), and HMMs are usually tracked using filtering (e.g. the Kalman filter). How-
ever, derivative data is a set of conditional expectations that are already observed in
the market, so instead we invert the market’s option prices to obtain a distribution on
the hidden state. Robustness is an issue when model parameters are unknown, but is a
minor problem in practical settings because the data is imprecise to a sufficient degree
wherein we will be over-fitting if we attempt to reduce the residual error down to levels
where parameter uncertainty would otherwise show. When applied to SPX data, the
estimated model and recovered distributions produce variance swap rates that are con-
sistent with the VIX. The recovered densities also pick up some of the monthly effects
that occur from option expiration. Our findings suggest that parsimony of the Heston
model is beneficial because we are able to decipher behavior in estimated parameters
and recovered densities, whereas the richer Heston model with jumps produces a bet-
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ter fit but leads to recovered densities that are less revealing. Joint work with Carlos
Fuertes.

• Cyrus Ramezani (California Polytechnic State University)
Title: Bayesian Estimation of Asymmetric Jump Diffusion Processes
Abstract: The hypothesis that asset returns are log-normally distributed has been
widely rejected. The extant literature has shown that empirical asset returns are highly
skewed and leptokurtic (fat tails). The Affine Jump-Diffusion (AJD) model improves
upon the log-normal specification by adding a jump component to the return process.
The two-sided jump-diffusion (TSJD) model further improves upon the AJD specifica-
tion by allowing for the tail behavior of the re- turn distribution to be asymmetrical.
The Pareto-Beta (Ramezani and Zeng, 1998) and the Double Exponential (Kou, 2002)
models present two alternative TSJD specifications. Under the Pareto-Beta specifi-
cation, two Poisson processes govern the arrival rate of good and bad news, leading
to Pareto distributed up jumps or Beta distributed down jumps in prices. Under the
Double Exponential specification, a single Poisson process generates jumps in returns
but the up and down magnitudes are generated by two exponential distributions. Both
specifications results in highly asymmet- ric jump diffusion processes with desirable em-
pirical and theoretical features. Accordingly, these models have been widely adopted
in the portfolio choice, option pricing, and other branches of the literature. The pri-
mary objective of this paper is to contribute to the econometric methods for estimating
the parameters of the TSJD models. Relying on the Bayesian approach, we develop a
Markov Chain Monte Carlo (MCMC) estimation technique that is appropriate to these
specifications. We then provide an empirical assessment of these model using daily re-
turns for the S&P-500 and the NASDAQ indexes, as well as individual stocks. We
complete our analysis by providing a comparison of the estimated parameters under
the MCMC and the MLE methodologies. Based on joint work with Samuel J. Frame.

• Yuri Saporito (University of California, Santa Barbara)
Title: Multiscale Stochastic Volatility Model for Options on Futures
Abstract: The goal of this work is to extend the singular and regular perturbation
techniques developed by Fouque et al. to price options on futures when the asset
presents mean reversion.

• Tzu-Wei Yang (Stanford University)
Title: A Mean-field Model of Systemic Risk and its Large Deviations
Abstract: We model a banking system as an interacting particle system and each
component in the system affects the others through their mean field. It can be shown
that under certain conditions, the system has two stable states that can be interpreted
as the normal and failed states of the system. In addition, a system failure, which means
the transition from the system’s normal state to the failed state, could happen with an
exponentially small probability in a finite time horizon. We use the large deviations to
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asymptotically compute this small probability and argue that under certain situations,
risk diversification may reduce the individual risk but at the same time increase the
systemic risk.

• Xiang Yu (University of Texas at Austin)
Title: Utility Maximization with Consumption Habit Formation in Incomplete Mar-
kets
Abstract: We study the path-dependent utility optimization problem with consump-
tion habit formation in general incomplete semimartingale financial markets. Intro-
ducing the set of auxiliary state processes and the modified dual space, we embed our
original problem into an abstract time-separable utility maximization problem with a
shadow random endowment on the product space L0

+(Ω × [0, T ],O, P̄). We establish
existence and uniqueness of the optimal solution using convex duality by defining the
primal value function as depending on two variables, i.e., the initial wealth and the
initial standard of living. We also provide market independent sufficient conditions
both on the stochastic discounting processes of the habit formation process and on
the utility function for the well-posedness of our original optimization problem. Under
the same assumptions, we can carefully modify the classical proofs in the approach of
convex duality analysis when the auxiliary dual process is not necessarily integrable.

• Shilin Zhu (Stanford University)
Title: Prediction of Corporate Bond Trade Prices
Abstract: There have been many models based on stochastic differential equations
and Lévy processes which price defaultable corporate bonds. However in real trading it
is rarely the case that any bond is traded at the “fair price” solved by those models. Due
to the market microstructures and the relative illiquidity of corporate bond markets
the real trade prices of bonds fluctuate around their theoretical values, and accurate
prediction of those fluctuations is important in the profitability of bond traders. This
work is about how to apply several supervised learning tools to the prediction of bond
trade prices with the theoretical prices given. Among all the models we have studied
we find that individually the bagged lasso model with interaction terms identified by
a MARS model performs the best, ad an ensemble of different models outperforms al
single models. I will go through the methodologies used in the most successful models
as well as their results, and at the same time the limits of each model will also be
discussed.
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