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Introduction to Stochastic Impulse Control Problem

To minimize expected costs or to maximize expected
rewards

The state is modeled by a diffusion process

Usually in�nite horizon

A holding/penalty cost function (usually convex)

Continuously monitored system

A �xed component of control costs

May also have proportional control costs
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Introduction to Stochastic Impulse Control Problem

Methods to formulate the problem

Hamilton-Jacobi-Bellman differential equation (HJB)

Markov Decision Process (approximate the state space by
a discretization)

Optimal policies Characterized by

An optimal No-Control region (NC region)

'Impulse' controls on and ouside the boundary of the NC
region
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Applications

Inventory problems with �xed (and maybe proportional)
replenishment costs
Problems in �nancial engineering that have �xed (and
maybe proportional) transaction fees, e.g.

Cash management
Portfolio optimization
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My research on stochastic impulse control

The central work for seeking for the optimal policy is to look for:

The boundary of the optimal NC region

The 'control to' boundary

My research is mainly to

Look for the right boundary update procedure for the
moving boundary approach

Prove the convergence of the boundary update procedure

Look for ef�cient numerical algorithms (PDE methods and
simulation based methods)
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My background on high performance computing

Studied and did some research in the High Performance
Computing Lab at Zhejiang Univ., China

Have a little exposure to MPI programming

Write toy programs in MPI and run them on an SGI
supercomputer and a PC-cluster

Have a paper on scheduling tasks in grid computing,
published in Lecture Notes in Computer Science
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What I plan to learn from the workshop

Be more familiar with the supercomputing environment

See some exciting research you are doing
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Thank You!
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