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RAZA B : Portfolio Selection Theory

P 2 4% This course aims to introduce standard theories on portfolio selection and the time inconsistency in the
preference. The course will start from expected utility maximization and mean-variance problems in a Black-Scholes
continuous-time model, and then address some issue on the time-inconsistency in the mean-variance problem.
WAL

® Problem Formulation and Market Model (1.5 hr)

® Stochastic Control and Expected utility maximization (1.5 hr)

® Mean-Variance optimization (1.5 hr)

® Martingale/Dual Approach (1.5 hr)

® Time inconsistency in the Mean-Variance problem (1.5 hr)

BE LK

® Steven E. Shreve, Stochastic Calculus for Finance II.

® Yong J. and X. Y. Zhou, Stochastic Controls: Hamiltonian Systems and HJB Equations

® X.Y. Zhou and D. Li, Continuous time mean - variance portfolio selection: A stochastic LQ framework, Appl.
Math. Optim., 42 (2000), pp.19-33.

® T. Bjrk, M. Khapko and A. Murgoci, On time-inconsistent stochastic control in continuous time, Finance and
Stochastics, 21(2017), pp.331-360.



RBE FHKXE

Dr. Gechun Liang is a Reader at the Department of Statistics. His past
positions include Associate Professor in the University of Warwick, Lecturer
in King’s College London and Postdoctoral Research Fellow at the Oxford-
Man Institute of Quantitative Finance. In 2018-2019, he was awarded FRIAS
Senior Fellow and Marie Curie Fellow at the Freiburg Institute of Advanced
Studies (FRIAS), University of Freiburg. He completed his D.Phil.(Ph.D.) in
Mathematics at the Mathematical Institute, Oxford University in 2011. His
research interests are mainly focused on mathematical finance and stochastic
control. His papers are published in Annals of Probability, SIAM Journal on
Control and Optimization, Journal of Differential Equations, Finance and
Stochastics, Mathematical Finance, SIAM Journal on Financial Mathematics,
etc.

R4 B : Investment, Consumption and Pricing in Constrained and Unbounded Markets: A BSDE
Approach

P & 4% % : This course is based on the forthcoming monograph Investment, Consumption and Pricing in
Constrained and Unbounded Markets, written with Professors Ying Hu and Shanjian Tang, and presents a
systematic study of expected utility maximization problems for an investor in constrained and unbounded
financial markets.

Our methodology is based on the martingale optimality principle from stochastic control. The analysis relies on
two main tools: quadratic backward stochastic differential equations (BSDESs) with unbounded solutions, and
convex duality methods. A central role is played by the verification of the finite entropy condition, which ensures
not only uniqueness of the unbounded BSDE solution, but also the martingale property and the convex dual
representation of the conditional value process.

The course aims to provide both an accessible introduction to portfolio optimization and a structured entry point
into the theory of quadratic BSDEs.

RAZZ M 10 hours

8 ¥ WmIXE

G W AFRFFRAR, R RTILN BEALEF L FAE K A

#4248 B : ABrief Introduction to Time-inconsistent Optimal Control Problems

%% : Many decision-making problems in financial economics—such as dynamic portfolio selection under non-
exponential discounting, mean-variance portfolio optimization, and optimal dividend policy with behavioral
preferences—exhibit a fundamental feature known as time inconsistency. In these problems, a strategy that is
optimal from the viewpoint of today's self no longer remains optimal for the future self, leading to a systematic
deviation from any pre-committed plan. This inherent conflict between successive selves necessitates a game-
theoretic reformulation of the classical optimal control paradigm.
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Chengchun is an Associate Professor in the Department of Statistics at LSE.
He works at the interface of RL, LLMs and statistics, with applications to ride-
sharing and healthcare. His work brings to light the relevance and significance
of statistical learning in Al, and demonstrates the usefulness of RL as a
framework for policy evaluation and A/B testing in two-sided marketplaces.
Chengchun has published over 70 papers, with majority of them accepted in
prestigious statistical journals (JRSSB, JASA, AoS) and top machine learning
venues (NeurlPS, ICML, CVPR, ICLR, KDD). His outstanding contributions
have been recognized with esteemed awards such as the Peter Gavin Hall IMS
Early Career Prize, IMS Tweedie Award and the Royal Statistical Society
Research Prize. He has served as the area editor of NeurlPS and associate
editors of prestigious journals JRSS-B, JASA and AoAS.

RAEME: BAFY BELENA
P 2 % & : This short course covers the basics of reinforcement learning, including its mathematical foundations
and classical algorithms such as dynamic programming, Monte Carlo methods and temporal difference learning.

We will also cover applications of these algorithms to real-world scenarios such as healthcare and ridesharing.
The course material is publicly available at https://github.com/callmespring/RL-short-course.
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https://github.com/callmespring/RL-short-course.
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RAZH B : Empirical Asset Pricing
P % 4% & : | plan to cover three microstructure topics that deal with liquidity and information regarding trading activities
in financial markets. The first topic provides an overview of the microstructure literature. The second topic introduces
the concept of liquidity, how to measure it empirically, and its implications for financial markets. The third topic covers
the role of asymmetric information in informed trading and its implications for the cross-section of returns.
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#RA424 B : Responsive Distribution of G-Normal Random Variable

M &% : Given a G-normal random variable (RV)(X ~ N (0, (a2, 52))), there might exist infinite distributions
thanks to the uncertainty on variance. Associate with an ‘application’ or 'measurement’ ¢, we introduce a concept
of ‘responsive distribution' f4(x): the G-expectation [E[¢(X)] has a representation as a linear
expectationE[¢(X)] = [ ¢ (x)f,(x) dx.It means the G-normal RV X corresponds to a probability density
function £, (x). We propose two coupled backward and forward trinomial tree methods. The backward method
computes E[¢p(X)],and the forward one yields an approximation of the responsive distribution f(x). The
convergence of these approximations is theoretically proved.
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