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In this lecture series, we will discuss a wide variety of modern numerical methods in 

computational finance. Parts of the lecture are based on our textbook “Nonlinear Models in 

Mathematical Finance: New Research Trends in Option Pricing”, 2008 and our book “Novel 

Methods in Computational Finance”, Vol. 25 of the Springer series Mathematics in Industry, 

2017. We will give a broad overview on recent trends in computational finance. 

Outline: 

Lecture 1-2, Day 1:   Negative interest rates: The SABR Model and its numerical solution. 
 
Lecture 3-4, Day 2:   Nonlinear Black-Scholes Equations, High-order compact Schemes 
 
Lecture 5-6, Day 3:   Stochastic Correlation Approaches in Finance 
 
Lecture 7-8, Day 4:   Sparse Grid Methods and the Combination Technique 
 
Lecture 9-10, Day 5:   WENO Methods in finance (and their enhancement by Machine Learning) 
 
 
In case there is time left we may add spontaneously topics like 
- Hybridisation with Pseudo-Spectral methods 
- Extrapolation, Parallel-in-time approach 
- Solving Forward-Backward SDEs with GPUs 



- Lie Group integrator in Computational Finance 
- Model order reduction approaches in Finance  
- Valuation of Basket Credit Default Swaps 
- Pricing Swing options in electricity markets with partial-integro differential equations 
- Tree Methods for Hamilton-Jacobi-Bellman Equations 
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