
                                                                                
Syllabus 2026; Prof. Alessandro Ramponi 

 Week 4: 
 
Macro topics: Mean-covariance framework, Copulas, Step 2c - Multivariate models for 
market risk 
 
  Theory 

● Introduction: mean-covariance  
● Mean-covariance classes 
● Visualization 
● Affine transformations 
● Grades and inverse sampling  
● Definition of copulas 
● Properties of copulas 
● Elliptical copulas 
● Implementation 
● Step 2c: Multivariate models for market risk 
● Vector autoregression of order one  
● Analytical approach (cointegration)  

 
 Selected homework 

● Visualization and affine equivariance 
● Dependence structures and copula invariance 
● Copula-marginal implementation 
● Cointegration for shadow rates 

 
 

 
 
 

 
 
 

https://www.arpm.co/lab/redirect.php?permalink=best-multiv-stats
https://www.arpm.co/qb/d3/u1/recorded/theory
https://www.arpm.co/lab/redirect.php?permalink=sec-global-stat-features-copy-1-bis
https://www.arpm.co/lab/redirect.php?permalink=mean-cov-visualization
https://www.arpm.co/lab/redirect.php?permalink=generalized-affine-equivariance
https://www.arpm.co/lab/redirect.php?permalink=univariate-results
https://www.arpm.co/qb/d1/u2/recorded/theory
https://www.arpm.co/lab/redirect.php?permalink=definition-and-properties-of-copulas
https://www.arpm.co/lab/redirect.php?permalink=copula-definitions-properties-copulas
https://www.arpm.co/lab/redirect.php?permalink=special-classes-of-copulas
https://www.arpm.co/lab/copula-marginal-algorithm.html
https://www.arpm.co/lab/redirect.php?permalink=lbl-projection
https://www.arpm.co/lab/redirect.php?permalink=ar1-main-sec
https://www.arpm.co/qb/d3/u3/recorded/theory
https://www.arpm.co/lab/redirect.php?permalink=multivariate-quest-invariants
https://www.arpm.co/qb/d4/u5/recorded/theory
https://www.arpm.co/lab/eb-visualization-aff-equiv.html
https://www.arpm.co/lab/eb-def-properties-copula.html
https://www.arpm.co/lab/redirect.php?homework=eb-cop-marg-implementation.ipynb&codeLang=Python
https://www.arpm.co/lab/redirect.php?homework=eb-cointegration-shadow-rates.ipynb&codeLang=Python
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