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M H: g-Learning in Continuous Time

#E: We study the continuous-time counterpart of Q-learning for reinforcement learning (RL)
under the entropy-regularized, exploratory diffusion process formulation introduced by Wang et al.
(2020). As the conventional (big) Q-function collapses in continuous time, we consider its first-
order approximation and coin the term “(little) g-function”. This function is related to the
instantaneous advantage rate function as well as the Hamiltonian. We develop a “q-learning” theory
around the g-function that is independent of time discretization. Given a stochastic policy, we jointly
characterize the associated g-function and value function by martingale conditions of certain
stochastic processes. We then apply the theory to devise various actor—critic algorithms for solving
underlying RL problems, depending on whether or not the density function of the Gibbs measure
generated from the g-function can be computed explicitly. One of our algorithms interprets the well-
known Q-learning algorithm SARSA, and another recovers a policy gradient (PG) based
continuous-time algorithm proposed in Jia and Zhou (2021). Finally, we conduct simulation
experiments to compare the performance of our algorithms with those of PG-based algorithms in
Jia and Zhou (2021) and time-discretized conventional Q-learning algorithms. Joint work with
Yanwei Jia.

5 Afifr: Xunyu Zhou is the Liu Family Professor of Financial Engineering and the Director
of the Nie Center for Intelligent Asset Management at Columbia University. He was the Nomura
Professor of Mathematical Finance at University of Oxford before joining Columbia in 2016. His
research covers stochastic control, dynamic portfolio selection, asset pricing, behavioral finance,
and time inconsistency. Currently his research focuses on continuous-time reinforcement learning
and applications to optimization broadly and to wealth management specifically. He is a recipient
of the Wolfson Research Award from The Royal Society, the Outstanding Paper Prize from SIAM,
the Alexander von Humboldt Research Fellowship, and the Croucher Senior Research Fellowship.
He was an invited speaker at the 2010 International Congress of Mathematicians, a Humboldt
Distinguished Lecturer at Humboldt University and an Archimedes Lecturer at Columbia. He is
both an IEEE Fellow and a SIAM Fellow. Xunyu Zhou received his PhD in Operations Research
and Control Theory from Fudan University in 1989.
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A H: Model Aggregation for Risk Evaluation and Robust Optimization

#Z: We introduce a new approach for prudent risk evaluation based on stochastic dominance,
which will be called the model aggregation (MA) approach. In contrast to the classic worst-case risk
(WR) approach, the MA approach produces not only a robust value of risk evaluation but also a
robust distributional model which is useful for modeling, analysis and simulation, independent of
any specific risk measure. The MA approach is easy to implement even if the uncertainty set is non-
convex or the risk measure is computationally complicated, and it provides great tractability in
distributionally robust optimization. Via an equivalence property between the MA and the WR
approaches, new axiomatic characterizations are obtained for a few classes of popular risk measures.
In particular, the Expected Shortfall (ES, also known as CVaR) is the unique risk measure satisfying
the equivalence property for convex uncertainty sets among a very large class. The MA approach
for Wasserstein and mean-variance uncertainty sets admits explicit formulas for the obtained robust
models, and the new approach is illustrated with various risk measures and examples from portfolio

optimization.

#E AFSr: Dr. Ruodu Wang is University Research Chair, Sun Life Fellow, and Professor of
Actuarial Science and Quantitative Finance at the University of Waterloo in Canada. He received
his PhD in Mathematics (2012) from the Georgia Institute of Technology, after completing his
Bachelor (2006) and Master’s (2009) degrees at Peking University. He holds editorial positions in
leading journals in actuarial science and mathematical economics, including Co-Editor of the
European Actuarial Journal, and Co-Editor of ASTIN Bulletin - The Journal of the International
Actuarial Association. His scientific work has appeared in academic journals and conferences in
various other fields, such as Management Science, Operations Research, The Annals of Statistics,
Journal of the Royal Statistical Society Series B, and NeurIPS. He is an affiliated member of
RiskLab at ETH Zurich. Among other international awards and recognitions, he is the inaugural
winner of the SOA Actuarial Science Early Career Award (2021) from the Society of Actuaries, and
a Fellow of the Institute of Mathematical Statistics (elected 2022).
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B H: Betaand Coskewness Pricing: Perspective from Probability Weighting

#E: The securities market line is often flat. We hypothesize that probability weighting plays a
role and that one ought to differentiate periods in which agents overweight and underweight tails.
Overweighting inflates the probability of extremely bad events and demands greater compensation
for beta risk, whereas underweighting is the opposite. Overall, these two effects offset each other,
resulting in a nearly flat return-beta relationship. Similarly, overweighting the tails enhances the
negative relationship between return and coskewness, while underweighting reduces it. We offer a
psychology-based explanation regarding the vacillation between overweighting and underweighting,
and we support our theories empirically.

WEAN: R GRMIRFD

M H: Dynamic Trading with Realization Utility

#E: We develop a model where a realization-utility investor (Barberis and Xiong, 2009, 2012;
Ingersoll and Jin, 2013) optimally targets her liquid-illiquid wealth ratio at a constant w*. By saving
in the risk-free asset (w* > 0), she makes smaller bets in the illiquid asset and realizes gains/losses
more frequently. By leveraging (wx < 0), she makes bets larger than her equity and realizes
gains/losses less frequently. For a discontinuous/jump-diffusion price process, the solution features
four regions: loss-realization, gain-realization, and two disconnected (deep-loss and normal)
holding regions. We generate a quantitatively significant non-monotonic propensity to realize losses
consistent with evidence.

WEAN: B GEFHEE TR

M H: Optimal Consumption with Loss Aversion and Reference to Past Spending Maximum
$HEL: This talk studies an infinite horizon optimal consumption and investment problem of a loss-
averse individual, related to her past consumption behaviour. In particular, the preference is
measured by the difference between the non-negative consumption rate and a fraction of the
historical spending peak. The original problem, whose utility is non-concave, can be transformed
into an equivalent problem with the concavified utility, which can be solved by dynamic
programming. The associated HIB equation is expressed heuristically, and its classical solution is
derived by employing dual transform and smooth-fit principle. Some thresholds are obtained to
distinguish regions of the wealth and current reference point, and optimal feedback controls are
obtained in closed-form in each region. The numerical examples shed light on our theoretical results
and some financial implications. This work is jointed with Xiang Yu and Steve Zhang.
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A H: PiPortfolio Management: Reaching Goals while Avoiding Losses

#HE: We propose a new objective for portfolio optimization: a weighted average of the probabilities
of achieving specific target levels and avoiding specific loss levels. The objective is relatively
easy to understand by non-experts, making it easier to calibrate to individuals' risk profiles.
Comparing the associated optimal portfolio to the optimal mean-variance and Merton's
portfolios, in our setting the one-fund theorem still holds, but the holdings in the risky assets are
nonlinear in their risk premium and/or their return rates. Our model is consistent with a variety of
risk seeking and risk aversion behaviors, depending on the chosen weights, current wealth relative

to goal levels, and time to maturity.

WEAN: AE CHHMRTFR 5 K5

BiH: Disclosing and Cooling-Off: An Analysis of Insider Trading Rules

M E: This paper analyzes insider-trading regulations, focusing on two proposals: advance
disclosure and " cooling-off periods." The former requires the insider to disclose his trading plan
at its adoption, while the latter mandates a delay period before execution. Disclosure increases stock
price efficiency but has mixed welfare implications. If the insider has large liquidity needs, in
contrast to the conventional wisdom from "‘sunshine trading," disclosure can even reduce the
welfare of all investors. A longer cooling-off period increases outside investors' welfare but
decreases stock price efficiency. Its implication on the insider's welfare depends on whether the

mandatory disclosure policy is already in place.

WEN: WLE (PR R

MH: Large Sample Mean-Field Stochastic Optimization

FHEL: We study a class of sampled stochastic optimization problems, where the underlying state
process has diffusive dynamics of the mean-field type. We establish the existence of optimal relaxed
controls when the sample set has finite size. The core of our paper is to prove, via I'-convergence,
that the minimizer of the finite sample relaxed problem converges to that of the limiting optimization
problem as the sample size tends to infinity. We connect the limit of the sampled objective functional
to the unique solution, in the trajectory sense, of a nonlinear Fokker-Planck-Kolmogorov equation
in a random environment. We highlight the connection between the minimizers of our optimization
problems and the optimal training weights of a deep residual neural network. This is a joint work
with A. Capponi (Columbia Univ.) and H.F. Liao (Humboldt-Univ. zu Berlin).
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WwEN: BRI CPEREARARRTD

BiH: A General Approximation Method for Optimal Stopping and Random Delay

#E: This paper studies the continuous-time optimal stopping problem with infinite horizon
under Markov processes. Existing research often focuses on finding explicit solutions under
certain assumptions of the reward function or the underlying process, however, these assumptions
may either not be fulfilled or hard to validate in practice. We develop a continuous-time
Markov chain (CTMC) approximation method to find the optimal solution to the problem,
which applies for the general reward functions and underlying Markov processes. In particular,
we demonstrate that our method can be used to solve optimal stopping problem with
random delay, in which the delay could be either an independent random variable or a function
of the underlying process. Compared with the traditional discrete-time Markov chain
(DTMC) method, the approximation error of the new method is much easier to control. We
prove the convergence of our method and derive the decay rate of the approximation error.
Furthermore, we design a two-stage scheme to implement our method efficiently. Numerical
results show that our method is accurate and fast under various model specifications.

WEN: BUERE (RIS

AH: Optimal Liquidation with Delay in Prices and Trading Signals

HHEL: This paper investigates the optimal liquidation in a multivariate delayed state system in which
the state includes prices and trading signals. This study is motivated by the high-order vector
autoregressive (VAR) models in the microstructure literature. In a continuous-time economy, the
high-order VAR state system converges to a system of stochastic functional differential equations
with finite memory. We solve the stochastic control problem for optimal liquidation with a control
constraint via the maximum principle approach. The optimal liquidation speed is represented by the
solution to a coupled forward-backward stochastic differential equation, for which we provide the
existence and uniqueness results. We discuss practical cases in which the solution exists globally in
semi-closed form and closed form. In a numerical study, we compare our non-Markovian strategy
to the Markovian strategy in Cartea et al. (2019) based on the transaction data of two stocks (Market
Vectors Semiconductor ETF and Oracle Corporation) with delayed cointegration. We show that the

delayed cointegraton feature affects the time synchronization of trading in different assets.

wEAN: EHE (BRI

M H: Monte-Carlo Estimation of CoVaR

$HE: CoVaR is one of the most important measures of financial systemic risks. It is defined as the
risk of a financial portfolio conditional on another financial portfolio being at risk. In this paper we
first develop a Monte-Carlo simulation-based batching estimator of CoVaR and study its
consistency and asymptotic normality. We show that the optimal rate of convergence of the batching

1
estimator is n” 3, where n is the sample size. We then develop an importance-sampling inspired

estimator under the delta-gamma approximations to the portfolio losses, and we show that the rate
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1
of convergence of the estimator is nz. Numerical experiments support our theoretical findings and

show that both estimators work well.
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WEAN: BRI (LR

M H: Quantitative Investing and Price Informativeness

#Z: With imperfect price interpretation, quantitative investing — trading strategies based on the
information extraction from quantitative analysis of price — can affect price informativeness
through two distinct economic mechanisms. Directly, it brings more informed capital with superior
price information. Indirectly, due to common error in institution’s price-processing, imperfect price
interpretation injects systematic noise into equilibrium outcomes. Given exogenous fund market
structure, relatively high investors’ capital flows to quantitative funds can make the indirect effect
dominate, reducing price informativeness. In an equilibrium with endogenous determined fund
market structure, apart from inducing more capital flows to quantitative funds, lowering price
information further motivates the formation of quantitative funds. This endogenous strategy-
crowding makes noise information interpretation become more correlated, distorting information
aggregation and demoting price informativeness. An improvement in information processing

capacity might relieve the problem.

WE A Bl (LR TRECR)

M H: Exact Tail Asymptotics for Fluid Models Driven by an M/M/c Queue

FE: In this paper, we investigate exact tail asymptotics for the stationary distribution of a
fluidmodel driven by the M/M/c queue, which is a two-dimensional queueing system with a discrete
phase and a continuous level. We extend the kernel method to study tail asymptotics of its stationary
distribution, and a total of three types of exact tail asymptotics are identified from our study and

reported in the paper.

wEN: HE I (PSSR

A H: On Some Extended Mixed Integer Optimization Models of the Eisenberg-Noe Model in
Systemic Risk Management.

2 The Eisenberg and Noe (EN) model has been widely adopted in the systemic risk management
for financial networks. In this paper, we propose a unified EN (U-EN) model, which incorporates
both liquidation and bankruptcy costs. We show that the U-EN model is polynomial-time solvable
and develop an efficient greedy algorithm to solve it. Then we consider identifying the optimal

bailout strategy based on stress testing background and propose a binary EN model with bailout
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budget constraint (B-EN-B). The B-EN-B model is shown to be NP-hard. We present analysis on
the parameter selection and design some preprocessing procedures correspondingly. A sequential
coefficient strengthening algorithm is designed to solve the B-EN-B model. Global convergence of
the algorithm is established. Moreover, we show that the systemic risk level obtained from the B-
EN-B model can be used as a precaution for the social planner. Experiments based on both simulated
data and data from the Chinese listed banks’ network are reported to demonstrate the efficiency of
the proposed algorithms.

WEN: FER (FHZHFRHERTD

BiH: Centralized Systemic Risk Control in the Interbank System: Weak Formulation and Gamma-
Convergence

#E: This paper studies a systemic risk control problem by the central bank, which dynamically
plans monetary supply to stabilize the interbank system with borrowing and lending activities.
Facing both heterogeneity among banks and the common noise, the central bank aims to find an
optimal strategy to minimize the average distance between log-monetary reserves of all banks and
the benchmark of some target steady levels. A weak formulation is adopted, and an optimal
randomized control can be obtained in the system with finite banks by applying Ekeland's
variational principle. As the number of banks grows large, we prove the convergence of optimal
strategies using the Gamma-convergence argument, which yields an optimal weak control in the
mean field model. It is shown that this mean field optimal control is associated to the solution of a
stochastic Fokker-Planck-Kolmogorov (FPK) equation, for which the uniqueness of the solution is
established under some mild conditions.

WEAN: KE W (FTTRHECRY)

i H: Distortion Risk Contribution Ratio Measures: Definitions and Comparisons

ME: Relative spillover effects play a key role in analyzing and comparing systemic risks. In this
paper, we introduce the so-called distortion risk contribution ratio measures. Various types of
contribution ratio measures are defined and their useful integral-based representations are provided.
We establish comparison results between the proposed risk contribution ratio measures of two
different bivariate random vectors with same or different copulas. Sufficient conditions are
established in terms of stochastic orders, dependence structures, distortion functions and stress
levels. We also study the ordering behaviors of these measures on interaction between paired risks.
Numerical examples are also presented as illustrations for the conditions and main findings.

WEN: BN (k)

A H: Systemic Risk of Optioned Portfolios: Controllability and Optimization

FHE: We investigate the portfolio selection problem against systemic risk that is measured by
CoVaR. We demonstrate that the systemic risk of pure stock portfolios is essentially uncontrollable
due to the contagion effect and the seesaw effect. Next, we prove that introducing options makes
the systemic risk controllable by the correlation hedging and the extreme loss hedging. In addition,
we show that using options can also enhance return-risk performance. Then, we illustrate that the
optimization problem of optioned portfolio can be solved efficiently as a second-order cone program.

Finally, we carry out comprehensive simulations and empirical tests.
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B H: Deep Reinforcement Learning for Momentum-based Trading Strategies

$E: The adoption of computer-aided stock trading methods is gaining popularity in recent years.
As long as there are many trading strategies based on deep reinforcement learning (DRL), little has
been paid attention to DRL based Modern Portfolio Theory (MPT) and momentum trading strategies.
The purpose of this paper is to prove the profitability of the momentum trading strategies based on
DQN and analyze the market mechanism. We validate our approach in China stock market.
Experimental results show that the proposed methods are robust and outperforms the conventional
Buy-and-Hold and several base-case momentum strategies, significantly increasing returns and
reducing risk.

wEAN: A GHNTE R

A H: Optimal Entry Decision of Unemployment Insurance under Partial Information

#E: The aim of this report is to study the optimal time for the individual to join an unemployment
insurance scheme which is intended to protect workers against the consequences of job loss and to
encourage the unemployed workers to find a new job as early as possible. The wage dynamic is
described by a geometric Brownian motion model under drift uncertainty and the problem is a kind
of two-dimensional degenerate optimal stopping problems which is hard to analyze. The optimal
time of decision for the workers is given by the first time at which the wage process hits the free
boundary which therefore plays a key role in solving the problem. This paper analyzes the
monotonicity and continuity of the free boundary and derives a nonlinear integral equation for the
free boundary. For a particular case the closed-form formula for the free boundary is obtained and
for the general case the free boundary is solved by the numerical solution of the nonlinear integral
equation. The key in the analysis is to convert the degenerate problem into the non-degenerate one
using the probability approach.

wEAN: REEE (WETE KT

R H: Neural Network Rough Volatility Model and  Fast Calibration

#ZE: The rough volatility models can characterize certain phenomenas of real financial market
that the classical volatility models cannot while the rough volatility models are more intricate to be
calibrated. The artificial neural networks provide an alternative means for the option pricing
problems thanks for the universal approximation theorem but a large training dataset is needed to
achieve the accuracy. In this paper, we propose a neural network rough volatility (NNRV) model by
integrating neural networks as components to a rough Heston model with a fast algorithm form, thus
we retains the flexibility of neural networks while requiring only a reasonable amount of data for
calibration. We explained the calibration problem and conduct some numerical and empirical
examples for further exploration.
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M H: Convergence Analysis of RBF Contour Integral Methods for High-dimensional Option
Pricing PDEs

$HE: This paper studies a hybrid method of radial basis functions semi-discretization and contour
integral methods for solving high-dimensional partial differential equations (PDEs) arising in multi-
assets options pricing. In the hybrid scheme, the PDEs are semi-discretized by the radial basis
functions approximation for space and then the resulted ordinary differential equations are solved
by the Laplace transform method which is regarded as the alternative of time-stepping. A fast
contour integral method is developed to compute the inversion of Laplace transform. In the contour
integral method, the inversion of Laplace transform is converted to a contour integral which can be
computed efficiently by quadrature rules. The key point to the contour integral method is to design
the contour which requires carefully analyzing the analytical region for the radial basis functions
semi-discretization in the Laplace space. The spectral convergence rates of the approach are proved
by analyzing the full errors from the radial basis functions semi-discretization and the numerical
contour integrals. Numerical examples are carried out to confirm the accuracy and efficiency.
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B : Impact of Insurance on Capital-constrained Supply Chain Finance under Asymmetric
Information

$HE: We examine how the insurer improves the supplier's access to finance in a supply chain and
alleviates the effect of information asymmetry. We develop an integrated supply chain model
comprising of a capital-constrained supplier, a capital-constrained retailer, a loss-averse bank and
an insurer. Supply chain participants have different beliefs of product demand and their operation
and financing decisions are based on their beliefs. Our analytic and numerical results give the
following three conclusions. First, the supplier should be responsible for the insurance premium.
Higher premium proportion borne by the supplier can increase the order quantity and the total profit
of the entire supply chain. Second, the performance of the entire supply chain improves as the
insurance coverage ratio increases, especially under the case where the bank is loss-averse or the
supplier is sufficiently capital-constrained. The purchase of insurance can effectively decrease the
loan interest rate and improves the chance for the supplier to obtain a bank loan. Third, the supplier's
and the retailer's profits are not maximized under supplier's belief of product demand because of
information asymmetry. The use of insurance can mitigate the effect of information asymmetry. The
supplier's and the retailer's decisions can approach the optimal decisions under full information if
the insurer has more accurate information than the supplier and the bank.

WE A SR (ks

M H : Home Region Orientation, International Intensity, and Funding Performance of

International Crowdfunding Projects

$ZEL: This paper investigates whether international reward crowdfunding campaigns effectively

attract global backers by testing the market penetration level across the globe and explores the
27



impact of home region orientation and international intensity on crowdfunding performance.
Utilizing 24,100 Kickstarter reward crowdfunding campaigns in the technology sector across the
triad from 2009 to 2019, our evidence indicates that home-region-specific advantages are among
important determinants of fundraising success. We also find home region orientation to moderate
the multi-nationality-crowdfunding performance relationship positively. Finally, cross-sectional
tests show heterogeneous impacts of home-region advantages across backers’ home-country levels

of financial inclusion and investor protection.

A A M GEHERD

B H: Impact of Insurer Technology Accessibility as Private Information

# E . This paper develops a theoretical framework with heterogenous customers and two
representative insurers to study the impact of the technology accessibility divide among insurers on
insurers' technology adoption decision and market share when insurers' technology accessibility is
their private information. Our results show that when the technology is immature (i.e., when it is
not cost-saving enough or brings a high additional cost), customers' overestimation of insurers'
technology accessibility protects the insurer without access to a new technology from being crowded
out of the market, narrows and may even reverse the market share divide between the two insurers.
However, when the technology becomes mature, customers' overestimation of insurers' technology
accessibility accelerates the appearance of a winner-takes-all market. Our results help explain the
digital divide and different market share dynamic of insurance companies in practice, and highlight
that it is important but not urgent to eliminate the technology accessibility divide among insurance

companies.
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WEAN: S CERIMTRY)

A H: Equilibrium Pairs Trading Under Delayed Cointegration

$E. Cointegration analysis is an econometric tool used to identify equilibrium among assets and

construct a pairs trading portfolio. The discrete-time vector error correction model (VECM) for
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identifying cointegration includes lag difference terms as explanatory variables, thus permitting
delayed adjustment of the deviations from equilibrium. The continuous-time limit of the VECM
becomes a stochastic delay differential equation. We investigate the dynamic open-loop equilibrium
mean—variance pairs trading strategy under such a delayed cointegration model. The existence and
uniqueness results for the equilibrium are offered. We prove in general that the equilibrium strategy
can lead to statistical arbitrage under certain conditions that are related to the roots of the
corresponding characteristic equation. We obtain an explicit solution for a case with distributed
delay. Our empirical study demonstrates the superiority of our strategy over its Markovian
counterpart when the model selection result prefers a high-order VECM.

WEN: wEMN (LIMEE RS

A H: A Robust Financing Theory of ICOs under Demand Uncertainty

#E: The potential market demand has a major impact on the probability of Initial Coin Offerings
(ICOs) success of Blockchain-based platforms. However, the exact market demand is difficult to
estimate because the goods or services provided by the Blockchain-based platforms are generally
hard to estimate and difficult to observe. Here, a robust ICO financing model is developed to cope
with the demand uncertainty, which also allows the entrepreneur to be ambiguity aversive to the
demand uncertainty. Moreover, we study how the entrepreneur’s preference for robustness
influences endogenously the optimal token financing ratio and other key factors such as the optimal
output, the optimal efforts and the equilibrium token prices. It is shown that the entrepreneur with
high degree of ambiguity aversion would transfer more demand uncertainties to investors by
increasing token financing ratio, and exhaust fewer efforts to products, which in turn reduces the
total value of the venture and the equilibrium token price. This model discloses that ambiguity
premiums exist in the token market and tokens are likely to dominate venture capital equity for

entrepreneurs with low ambiguity averse degrees.
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A H: From Implied Volatilities of Options on Futures to Spot Volatilities

$E: Under a general class of multifactor stochastic volatility models with jumps, we show that
the at-the-money implied volatility of an option on futures, but not on the spot price of underlying
asset as considered in the literature, converges to the spot volatility of underlying asset as the
option’s time-to-maturity tends to zero. Our proof is partly based on the theory of Watanabe (1987)
and Yoshida (1992) on analyzing generalized Wiener functionals, and can be viewed as its
generalization by taking finite-activity jumps into consideration and incorporating generalized
Wiener-Poisson functionals, leading to a novel method for exploring asymptotic properties of jump-
diffusions.
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wEN: & R

M H: Optimal Liquidation Using After-hours Fixed-price Trading

$HE: The after-hours fixed-price trading mechanism exists in exchanges such as TWSE, SSE STAR
Market, SZSE ChiNext Market, and Nasdaq, which allows investors to trade at the closing price
after the regular trading session. In this paper, we consider an investor’s liquidation problem using
the two sessions in the exchange: the after-hours fixed-price session in the first, and the regular
session in the second. We propose a multi-stage dynamic programming model for the liquidation
problem. We derive explicit optimal trading strategies to the liquidation problem, in which the
transparency of the first session plays an important role. As the price impact to the regular session
from unfilled orders disclosed in the fixed-price session increases, investors reduce the volume of
orders submitted in the fixed-price session until it reaches zero. In particular, if the unfilled order in
the fixed-price session is opaque, then the investor will submit all orders in the fixed-price session.
Such strategy also rationalizes the trading behavior of the larger investors documented in the
literature such as Naes and Bdegaard (2006).
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WEN: K CREMZRT
#H: How do IPO Valuations Affect Investors? Implications for Post-issuance Performance of
Chinese Enterprises

$HE: Using hand-collected data, this study investigates the relationship between IPO valuations
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and post-IPO long term returns based on a sample of 1814 companies. We find a negative impact of
IPO valuations on long-term returns, suggesting that the higher IPO valuations are, the lower long
term returns. We explore product market competition, information intermediary, and stock price
informativeness channels to unravel this effect. [IPO Firms with higher valuations promote product
market concentration and decrease their market shares. Higher IPO valuations are associated with
less analyst coverage and institution participations. Issuers’ stock price with higher IPO valuations
at the IPO incorporates less informativeness after listing. Specifically, the higher IPO valuations are,
the lower stock price nonsynchronicity, and the higher probability of informed trading, bid-ask
spread, and volatility. Issuers experience poorer post-issuance returns by managing earnings in three
years thereafter. The evidence also shows a negative influence of IPO valuations on ex post
operating performance. Result of this analysis is by no means of purely theoretical interests, but it
has practical implications for the role of IPO valuations in the growing of financial markets.
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WEN: HEE ChEERY)
R H: Pricing Principle via Tsallis Relative Entropy in Incomplete Market
. Apricing principle is introduced for non-attainable g-exponential bounded contingent claims
in an incomplete Brownian motion market setting. The buyer evaluates the contingent claim under
the “distorted Radon-Nikodym derivative” and adjustment by Tsallis relative entropy over a family
of equivalent martingale measures. The pricing principle is proved to be a time consistent and
arbitrage-free pricing rule. More importantly, this pricing principle is found to be closely related to
backward stochastic differential equations with generators f(y)|z|? type. The pricing functional
is compatible with prices for attainable claims. Except translation invariance, the pricing principle
processes lots of elegant properties such as monotonicity and concavity etc. The pricing functional
is showed between minimal martingale measure pricing and conditional certainty equivalent pricing
under g-exponential utility. The asymptotic behavior of the pricing principle for risk aversion
coefficient is also investigated.
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A H: Counter-cyclical Margins for Option Portfolios

$E: We propose a counter-cyclical initial margin model for option portfolios. Our model explores
the intrinsic netting within a given portfolio of European options and outputs a constant upper bound
of the maximum possible loss. This feature would allow option clearinghouses and regulators to
gauge the tightest margin levels that are stable. We compare our model with the scenario-based
SPAN model and the sensitivity-based SIMM model in terms of the netting efficiency and the
procyclical property. Using the SPX options and the interest rate swaptions as examples, we quantify
the minimum amount of additional margins needed to make them fully counter-cyclical. We then
show how to strike a balance between risk-sensitivity and counter-cyclicality if needed by mixing
our model flexibly with a prevailing risk-sensitive margin model.

®EAN: s (RERZERY)

A H: High-Moment Portfolio Selection: A Data-Driven Case

#Z: Mean-variance portfolio selection framework might be inefficient in the real market, despite
owning the elegant mathematical formulation. The higher moments, skewness and kurtosis, can
characterize the asymmetry and the heavy-tailedness, respectively, meanwhile make the model a
nonconvex high-order polynomial optimization problem which is in general NP-hard. Moreover,
the use of co-moments tensors also brings the problem of storage and the risk of misestimation.
Instead of estimating the co-moments of the risky assets, we consider to estimate the moments of
the portfolio directly. We propose two estimators, sample estimator and factor-model estimator, to
represent each moment of the portfolio, under which the high order portfolio selection model is
dimension-reduced and requires less parameters to be estimated. We accelerate the model solving
by pumping the model features into some traditional optimization algorithms. We recognize that the
model is separable and use ADMM to solve search for a local minimization point. With the
observation that many second order method converges very fast and the gradient and Hessian matrix
can be efficiently constructed, we also apply some second order algorithms to accelerate the

calculation.

WEN: FhATRC R U5 B LR R )

R H: Distributionally Robust Optimization with Wasserstein Metric for Multi-period Portfolio
Selection Under Uncertainty

# 2 : The mean-variance model formulated by Markowitz for a single period serves as a
fundamental method of modern portfolio selection. In this study, we consider a multi-period case
with uncertainty that better matches the reality of the nancial market. Using the Wasserstein metric
to characterize the uncertainty of returns in each period, a new distributionally robust mean-variance
model is proposed to solve multi-period portfolio selection problem. We further transform the
developed model into a tractable convex problem using duality theory. We also apply a
nonparametric bootstrap method and provide a specic algorithm to estimate the radius of the
Wasserstein ball. The effects of the parameters on the corresponding strategy and evaluation criteria
of portfolios are analyzed using in-sample data. The analysis indicate that the return and risk of our
portfolio selections are relatively immune to parameter values. Finally, a series of out-of-sample
experiments demonstrate that the proposed model is superior to some other models in terms of nal
wealth, standard deviation, and Sharpe ratio.
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fiH: Robust Sparse Portfolio Optimization

#E: This study proposes a sparse mean-variance portfolio optimisation model with transaction
costs. First, the classical model is extended to a sparse portfolio optimisation model with sparsity as
a decision variable. Second, on account of the existing estimation errors of the mean and covariance
matrix of returns, we consider corresponding robust counterparts in different situations. We use a
data-driven approach to determine the covariance matrix based on historical data. Finally, because
the up-to-date solver cannot solve the resulting models directly, we propose a hybrid algorithm, that
combines the cutting plane method with the heuristic method. We verify the feasibility and
applicability of the proposed model and algorithm, and conduct a sensitivity analysis.

AN A GBRMRD

A H: Robust Portfolio Selection with Distributional Uncertainty and Integer Constraints

P E . This paper studies a robust portfolio selection problem with distributional ambiguity.
Different from the assumption that the expected rate of return of risky assets is known, We define
an ambiguity set containing the true distribution function based on Kullback--Leibler (KL)
divergence. For tractability, we transform the resulting semi-infinite programming problem into a
finite convex mixed-integer nonlinear programming (MINLP) problem by using Fenchel duality.
To solve the convex MINLP problem efficiently, an extension of the generalized Benders
decomposition (GBD) method is proposed. Compared with the traditional portfolio selection
methods, the proposed model is not sensitive to the input parameters and easy to understand and
operate. Therefore, the proposed method has practical significance for both individual and

institutional investors.

&N EfY (FEREE LR

M H: Distributionally Robust Sparse Portfolio Optimization Model under Satisfaction Criterion
$HEL: This paper studies a sparse portfolio optimization model driven by investment goals. We aim
to maximize the probability of achieving the target return of the proposed portfolio selection model,
while the number of assets the investors hold is limited. For practical significance, we cite a measure
of shortfall-aware aspiration level to the portfolio optimization problem and convert it into a CVaR
measure. In view of realistic investment process, we introduce transaction costs into the objective
function. To make the problem more tractable we bring in a new binary variable and deal with the
proposed model via distributionally robust optimization method, leading to a mixed semi-definite
positive 0-1 integer programming. A Benders decomposition algorithm is pointedly proposed to
resolve the model. Numerical tests are utilized through real market data to validate the proposed
method. The results indicate that our algorithm can effectively solve our proposed model and sparse
portfolio selection model under satisfaction criterion achieves high robustness and perform better
than classical models. Furthermore, we prove that taking the number of assets as the decision

variable is a much more efficient method.
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A H: Distributionally Robust Sparse Portfolio Optimization

$HE: This paper presents a distributionally robust model for portfolio optimization considering
sparsity. The mixed integer programming problem of the robust counterpart is derived. A new
algorithm is proposed to solving the resulting problem. Numerical tests are given to show the
efficiency of the proposed methods.

SRS (B WIBCEN 5 XS E R
FERFEAN: THH ChEREEBR S SRR TR

WA T ChERA RS RGBT TR

BH: Pricing Arithmetic Asian and Amerasian Options: A Diffusion Operator Integral Expansion
Approach

HHEL: In this paper, we propose a new explicit series expansion formula for the price of an arithmetic
Asian option under the Black-Scholes model and the Merton's jump model. The method is based
on an equivalence in law relation together with the diffusion operator integral (DOI) method
proposed by Heath and Platen (2002). The method yields explicit series expansion formula for the
Asian options' prices and Greeks. The theoretical convergence of the expansion to the true value is
established. We also consider the American Asian option (i.e. Amerasian option) and derive the
corresponding expansion formula through the early exercise premium (EEP) representation.
Numerical results illustrate the accuracy and efficiency of the method as compared to benchmarks
in the literature.This talk is based on a joint work with Zhenyu Cui and Xiaoguang Yang.

WEAN: BZTF LR

M H: Option pricing under an endogenous regime switching GARCH model

HHEL: This paper develops an endogenous regime-switching GARCH (ERS-GARCH) model which
combines the endogenous regime switching introduced by Chang et al. (Chang, Y., Choi, Y., & Park,
J. Y., A new approach to model regime switching. Journal of Econometrics, 2017, 196(1), 127-143.)
with GARCH models and studies option pricing under this framework. In this model, the latent
factor which determines regimes is allowed to be correlated with the innovation to the observed
time series. We propose a new lattice algorithm that can be applied to this model to price European
and American options. We investigate the convergence of option prices produced on the proposed
lattice to their true values computed using Monte Carlo simulation. Several numerical experiments
are conducted to assess the sensitivity of the state transition probabilities to some key factors, and
to investigate how the presence and degree of endogeneity in regime switching affects option prices.

WEN: FEK (TR

M H: Approximating Nash Equilibrium for Production Control with Sticky Price

ME: In this talk, I introduce a mean field game problem arising from the production control for
multiple firms with price stickiness in the commodity market. The price dynamics for each firm is
described as a (controlled) jump-diffusion process with mean-field interaction. Each firm aims to
maximize her expectation of cumulative net profit coupled with each other through price processes.
By solving the limiting control problem and a fixed-point problem, an explicit approximating Nash
equilibrium is constructed when the number of firms grows large.
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B H: Efficient Estimation of a Risk Measure Requiring Two-Stage Simulation Optimization
#E: This paper is concerned with the efficient estimation of the risk measure  of a system where
the estimation requires solving a two-stage simulation optimization problem. The first stage samples
risk factors that specify a second stage simulation optimization problem. The second stage solves a
simulation optimization problem and outputs the best performance of the system under the realized
risk factors, which are then aggregated across all first stage samples to produce an estimate of the
risk measure. Applications of such an estimation scheme arise frequently in important industries
such as financial, healthcare, logistics, and manufacturing. Because a large number of first stage
samples are typically needed, each of which requires solving a computationally expensive
simulation optimization problem, the two-stage simulation optimization approach faces a major
computational efficiency challenge. In response to this challenge, this paper proposes a sequential
simulation budget allocation procedure that determines the allocation of simulation budget based on
a score known as revised probability of sign change for each decision under each scenario. The
consistency of the proposed procedure is proved and the computational efficiency gain of the
proposed is demonstrated using both benchmark test functions and two test cases in the context of

financial portfolio risk estimation and healthcare system resilience estimation.

wEAN: kB (REMZERY

fH: Testing for Stationarity of Intraday Volatility Curves

$HEL: We formally establish the theory of testing for stationarity of time series of intraday volatility
curves using high-frequency financial data. The testing theory is built on a novel functional
invariance principle, which is the right fit for the high-frequency data setting and of independent
theoretical interest, for a-mixing processes. The power properties of the proposed tests are analyzed
under deterministic trend alternative hypotheses. Simulation results corroborate our theoretical
findings. An application of the tests to an e-mini S&P 500 futures data set is also provided.

wEAN: EHT (REWZER

M H: Dynamic Portfolio Selection and Factor Learning

$E: We study the multi-period mean-variance portfolio selection problem under factor models,
where the investors have the limited attention to conduct factor learning and decide which factor to
learn in a given period. We derive the optimal attention allocation strategy and optimal portfolio
selection strategy, and propose the numerical algorithm to obtain the strategies. Our empirical
analysis shows that the attention allocation strategies are quite stable over different time periods.
The investors tends to learn the market factor when the absolute value of HML factor is not too
large, and the difference between MKT factor and SMB factor is not too large. The investors tend
to learn the SMB factor the absolute value of HML factor is not too large, and the difference between
MKT factor and SMB factor is large. While the investors only learn the HML factor when the
absolute value of HML factor is large and the absolute value of MKT factor is small. Furthermore,

the efficient frontier is improved by the factor learning a lot.
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A H: Dynamic Volatility Spillover and Market Emergency: Matching and forecasting

$E: Volatility spillover can cause successive and similar volatilities in different markets even
financial or economic crises. Then, many related studies have been presented to analyze it from
theoretical and empirical perspectives and show its properties and reasons. However, can this
phenomenon show or forecast the important market emergency? Also, how to match them and then
provide the investment and management suggestions? This could be an interesting topic and also
the main issue in this study. To do this, we first design a new dynamic volatility spillover index
(DVSI]) to quantitatively measure the volatility spillover effect and its dynamic trends. Based on
this, we further propose the market emergency matching (MEM) model to match the dynamic
volatility spillover effect with the market emergency and show its foreseeability and causality. Thus,
we can predictively deal with the market emergency from the dynamic volatility spillover
perspective, which could be more effective and valuable to study this financial phenomenon. Lastly,
an empirical study on nine international energy markets is given in detail to show these new methods
and derive some interesting conclusions. For example, we find that the proposed methods can not
only show the features of the volatility spillover phenomenon among energy markets but also
effectively forecast the energy market emergencies and their development trends, which is an
important contribution of this study. Thus, this paper provides a new tool to analyze market
emergencies and their risk even financial crises.
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WEAN: AT GRS

A H: Asset Pricing with Panel Tree under Global Split Criteria

#Z: We introduce P-Tree—a class of interpretable tree-based models with global split criteria for
analyzing panel data—to split the cross-section of asset returns, generating stochastic discount
factors and diversified test portfolios. P-Tree prevents overfitting and visualizes nonlinearities
among both macroeconomic and asset-specific variables. Long-term reversal, volume volatility, and
market equity interact to drive cross-sectional return variation in U.S. equities, and inflation
constitutes the most critical regime-switching interacting with firm characteristics. P-Trees
consistently outperform extant models at pricing individual asset and portfolio returns, while
delivering profitable and transparent trading strategies (e.g., 2.46% monthly alpha and 1.71
annualized out-of-sample Sharpe ratio).

SFHEME () . HEAGH
FERFEAN: AT GEME

WA A I CEBRHERY: D)

A H: Onthe Optimal Combination of Portfolio Strategies

HHEL: The classical estimated Markowitz’s mean-variance portfolio rules using sample-based return
moments often yield poor out-of-sample (OOS) performance. In this paper, we first propose a new
expected OOS utility function that complements previous widely used utility function with an extra
variance component. Second, under this new utility function we derive an optimal four-fund
combination strategy that invests in the sample tangency portfolio, the sample global minimum-
variance portfolio, the 1/N portfolio, and the risk-free asset. We show analytically that this
strategy achieves the maximal expected OOS utility among all combined strategies investing in the

four funds and also maximizes the expected OOS Sharpe ratio. The implementable version of the
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strategy beats other combined strategies and the 1/N rule in both simulated and real portfolio

return data.

WEAN: T CEMHIRTD

A H: Robust Strategy for a DC Pension Plan with Information-Processing Capacity

#E: We investigate an information-processing capacity based robust investment problem for a
DC (Defined Contribution) pension plan. In particular, a pension manager is assumed to analyze the
market with her information-processing capacity and make robust investment decisions to hedge
the risks, such as financial market risk, inflation risk and salary risk. We characterize the manager’s
information-processing capacity in a continuous time model and propose a framework considering
the link between the DC pension manager’s information-processing capacity and the ambiguity
aversion level. By applying the dynamic programming approach, we derive a robust optimal
investment strategy and the corresponding value function explicitly. Thanks to the traceability of
our model, we show that a better information-processing capacity tends to impact the level and
structure of the DC manager’s investment in the stock and enhances the DC manager’s overall
performance. Finally, some numerical examples are provided to show the effects of the parameters
on the strategies and to explain the economic meaning of our theoretical results.

wEAN: AHBE bRk

M H: High-dimensional Portfolio Optimization Based on Tree-Structured Factor Model

#E: Certain characteristics are known for their predictability of cross-sectional expected stock
returns. We propose a novel portfolio optimization procedure to incorporate multiple characteristic
information, which requires minimum parameters and no stringent assumptions. Instead of investing
in individual stocks, we conduct portfolio optimization on a large panel of characteristic portfolios
generated by a tree-structured portfolio sorting method, which can capture the non-linearities and
interactions between stocks’ characteristics to help predict the expected returns. Simulations
demonstrate that our tree-structured Lasso-based mean-variance (MV) strategy has better out-of-
sample Sharpe ratios than the three benchmark strategies: the stock-based MV strategy, the double-
sorted portfolio-based MV strategy, and the tree-structured portfolio-based MV strategy. We use
daily stock data from the Chinese A-share market from 2001 to 2021 to compare the out-of-sample
performances of the tree-structured Lasso-MV with other classical strategies, such as global
minimum variance (GMV) and equally weighted (EW) strategies. The empirical results suggest that
the tree-structured Lasso-MV strategy can achieve both a higher Sharpe ratio and a smaller standard

deviation. These results prove to be robust under different parameter combinations.

WEN: R GEMIRYD

A H: Mean-variance Hybrid Portfolio Optimization with Quantile-based Risk Measure

$ZE: On recognizing the importance of incorporating different risk measures in the portfolio
management model, this paper studies the dynamic hybrid portfolio optimization model combining
the spectral risk measure and the Value-at-Risk in the mean-variance (MV) formulation. With the
help of the quantile optimization technique and martingale representation, we provide the solution
framework for these problems. We further develop the closed-form portfolio policy when all the
market parameters are deterministic. Compared with the classical continuous-time mean-variance

(CTMV) portfolio policy, our hybrid model tends to hold a higher position of the risky asset in the
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good market states and a less risky asset in the bad market states. Such a desired property leads to a
promising performance in numerical experiments. The dynamic hybrid policy enhances the Sortino
ratio and reduces the downside risk of the CTMV model. Furthermore, it may significantly reduce
the risk (both variance and downside risk) compared with its static counterpart.

wEN: BEEE (LERZ R

BiH: Constrained Optimal Execution in Limit Order Book Market with Power-shaped Market
Depth

#8E: This work studies the constrained optimal execution problem in a limit order book (LOB)
market with a power-shaped market depth, which includes the classical block-shaped market depth
as its special case. The price impact generated from our power-shaped market depth becomes a non-
linear function, which is more consistent with the empirical studies. We also consider a class of
state-dependent upper and lower bound constraints on the trading strategy, which includes non-short
selling constraint as its special case. Due to the non-linear price impact and the strategy constraints,
it is quite difficult to solve the problem analytically. To overcome this difficulty, we propose an
approximate method and claim that our approximate error can be guaranteed by an upper bound.
From some illustrative examples, we find that the execution policy would be significantly affected
by the power-shaped market depth and the strategy constraint. For a special model with the
stochastic block-shaped market depth and infinite market resilience, we successfully derive the
analytical solution for such an optimal execution problem by utilizing the state separation property
induced from its structure. Finally, we adopt such an analytical solution to demonstrate that the
model admits no price magnification opportunity for the two-sided trading strategy.

WEAN: WY (FERY)

BH: Unlocking ESG Premium from Options

FEE: We find that option expensiveness, as measured by implied volatility, is higher for low-ESG
stocks, showing that investors pay a premium in the option market to hedge ESG-related uncertainty.
Using delta-hedged option returns, we estimate this ESG premium to be about 0.3% per month. All three
components of ESG contribute to option pricing. The effect of ESG performance heightens after the
announcement of Paris Agreement, after speeches of Greta Thunberg, and in the aftermath of Me-Too
movement. We find that investors pay ESG premium to hedge volatility, jump, and other higher moment
risks. The influence of ESG on option premia is stronger for firms that are closer to end-consumers,
facing severer product competition, with higher investors’ ESG awareness, and without corporate
hedging activity.

SFERE (=)« SRR E
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wEAN: BEE (KPHEILRY

A H : Forecasting the Equity Risk Premium: a new Method Based on Wavelet De-noising

$HE: Forecasting the equity risk premium is notoriously difficult due to no clear tendency of the
raw series. In this paper, we firstly de-noise the in-sample original returns series via wavelet method,

and construct regression models to forecast the out-of-sample equity risk premium. Our new models
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can obtain superior out-of-sample performance compared with the historical average and other
counterpart models. A mean-variance investor can realize sizeable economic gains by allocating
asset through the new approach. Moreover, our methods generate robust performance under
different settings from both statistical and economic perspectives.
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BHE: The ldentification of Systemically Important Banks Based on Tsallis Entropy with
Application to Chinese Banks

$E: The identification and supervision of systemically important banks is crucial for banking
supervisors to address systemic risks to the financial system. The prevalent identification methods
are biased due to the fact that less attention is paid to the indirect connections between banks, local
topological information and global topological information of the bank network. This paper
proposes a novel method based on Tsallis entropy for measuring the systemic importance of banks.
Each bank is regarded as a node in the bank network and the influence of bank size will be excluded.
The method integrates not only the influence of the nodes themselves and their neighborhood nodes,
but also the local and global topological information of the network into account, which effectively
improves the accuracy of identifying the systemic importance of banks. Granger causality test is
used to construct the directed weighted graph of the bank network. And the influence of nodes with
local and global topological information is measured through methods such as structural hole
constraint coefficients and k-shell centrality. Then Tsallis entropy is adopted to calculate the
complexity of the bank network, and the systemic importance of banks is identified. We conduct
empirical analysis by employing the data of stock prices of 16 listed banks in the Chinese securities
market with sample period from October 2007 to December 2020 and adopt the method presented
in this paper to rank the systemic importance of these banks. The analysis shows that the ranking is
in accordance with the reality and the method will promote the accuracy of identifying systemically
important banks.
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A H: Optimal Systemic Risk Bailout: A PGO Approach Based on Neural Network

#Z: The bailout strategy is crucial to cushion the massive loss caused by systemic risk in the
financial system. There is no closed-form formulation of the optimal bailout problem, making
solving it difficult. In this paper, we regard the issue of the optimal bailout (capital injection) as a
black-box optimization problem, where the black box is characterized as a fixed-point system that
follows the E-N framework for measuring the systemic risk of the financial system. We propose the
so-called “Prediction-Gradient-Optimization” (PGO) framework to solve it, where the “Prediction”
means that the objective function without a closed-form is approximated and predicted by a neural
network, the “Gradient” is calculated based on the former approximation, and the “Optimization”
procedure is further implemented within a gradient projection algorithm to solve the problem.
Comprehensive numerical simulations demonstrate that the proposed approach is promising for

systemic risk management.
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B H: Robust Enhanced Indexation Optimization with Sparse Industry Layout Constraint

$E: In this talk, we investigate an enhanced indexation methodology using robust Conditional
Value-at-Risk (CVaR) and group-sparse optimization. A featured difference from the existing
literatures is to describe the tail risk using the worst-case Conditional Value-at-Risk of excess returns
(WCVaR-ER), and the process of industry selection using a weighted-norm constraint. We develop
an accelerated alternating minimization algorithm (AMA) for solving this problem, and show that
the global convergence rates of the method in terms of the primal and dual residuals is . We also
conduct empirical tests on the actual data sets from China Shanghai-Shenzhen stock market to
compare our proposed strategy with the CVaR-Cardinality, CVaR-LASSO and naive strategies for
enhanced indexation. The computational results demonstrate that our approach generally produces
an industry-sparse portfolio with higher out-of-sample excess return, lower tail risk and more
reasonable industry layout.
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A H: Optimal Investment Strategy for DC Pension Funds with a Return of Premium Clause and
Predictions about Stock Returns

#Z: This work studies the optimal investment strategy for DC pension funds with a return of
premium clause and predictions about stock returns. The return of premium clause protects the rights
of participants who die before retirement, under which beneficiaries are allowed to withdraw the
accumulated premiums. Assume that the pension fund invested in the financial market consists of
one risk-free asset and one risky asset. The return of the risky asset is affected by both observable
and unobservable factors, reflecting that changes in the return of risky assets cannot be perfectly
explained based on the observable information. Adopting the Kalman filter technique and dynamic
programming method, we transform this partial information problem into a complete information
problem and derive the optimal investment strategies by maximizing the CRRA utility of the
pension fund at the terminal time. Moreover, numerical illustrations analyze the effects of model
parameters on optimal portfolios. We find that the wealth of pension funds with a return of premium
clause is lower than those without such clauses due to the extractable contribution. Moreover, we
find that this wealth deviation will also gradually expand since the probability of participants’ death

increases with age.
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B H: Dynamic Mean-variance Problem with Frictions

ME: We study a dynamic mean—variance portfolio selection problem with return predictability
and trading frictions from price impact. Applying mean-field type control theory, we provide a
characterization of an equilibrium trading strategy for an investor facing stochastic investment
opportunities. An explicit equilibrium strategy is derived in terms of the solution to a generalized
matrix Riccati differential equation, and a sufficient condition is also provided to ensure the latter's
well-posedness. Our solution indicates that the investor should trade gradually towards a target
portfolio which accounts for return predictability, price impact and time-consistency. Moreover, an
asymptotic analysis around small liquidity costs shows that the investor’s target portfolio is an
equilibrium portfolio without price impact in the first-order sense, and that her first-order
approximated value function does not deteriorate significantly for sufficiently small liquidity costs.
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Finally, our numerical results demonstrate that the target portfolio is more conservative than an

equilibrium portfolio without price impact.
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B H: When Trackers are aware of ESG: Does ESG Rating Matter to the Performance of Tracking
Error Portfolios?

#E: With the increasing severity of greenhouse effect and environmental pollution, ESG investing
is paid close attentions in recent years. This paper studies how ESG scores and investors' ESG
preference affect the performance of tracking portfolios. We embed ESG information and ESG
preference of investors into the mean-variance model, and then solve explicitly the new tracking
portfolio model. The theoretic analysis shows that ESG information can improve the returns,
information ratio (IR) and other performances of tracking portfolios. There exists an inverse "U'-
type ESG-IR frontier which is the relationship between ESG scores and IR of tracking portfolios.
Being consistent with these theoretic predictions, numerical results with real market benchmark
show that ESG information and ESG preference of investors have the positive impact on the realized
returns, IR, net aggregate returns and cumulative returns of tracking portfolios. Our results provide
several valuable references for investors with ESG awareness and ESG preferen
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