          Quantitative Technique in Credit Risk & Rating Analysis

             (A Practical Workshop Approach with Excel/VBA Worksheets)
Summary

The purpose of  this (five-day) intensive training course is to cover the necessary  mathematics, probability/statistics concepts and modeling techniques (via Excel/VBA as auxiliary demonstration)  which  are most likely used in in-depth credit analysis, rating  and credit risk management.
This advanced course focuses on quantitative foundation for credit risk analysis. These preparatory knowledge will enable analysts to do a better and deeper analysis.  
The techniques covered here are widely used in credit rating and portfolio analysis and  have been developed in the marketplace. They  can be  very useful in  determining how  single  obligor is  classified into a particular risk category, how  individual risk are  aggregated . They can also be used in pricing credit derivatives and structured products. 
While it is impossible  to encompass every single quantitative method in the field, it is suffice to say that  the  topics chosen here are  essential knowledge  a credit risk analyst should know about.  
The course also provides practical guide as to  how to implement them in hands-on Excel sheet and VBA  code.  Some programming knowledge  will be helpful  but not required (since we will help the student to pick it up along  the way). 

The course examines quantitative methods within the broader context of  risk management and risk pricing.  Finally, the course addresses the model risk and pitfalls in using quantitative  methods.
Students will be able to: 

· Get a guided review of quantitative knowledge applicable to credit risk analysis  
· Learn how to implement these techniques in real world  credit analysis; 

· Compare alternative approaches and choose the one most  appropriate to the issue
· Discuss how to formulate  a credit risk  issue  into “computable”  process; 

· Define and discuss the model risk and current  crisis; 

· Answer the question of why data is as equally important  as  algorithm 
· Explain and  implement pricing process of  credit derivatives 

· Enhance  Excel/VBA  skill in modeling credit  risk 
1.  1 Review of probability knowledge relevant to credit analysis   
· Intensity  model  and  Conditional default probability

· Linear default  correlation, joint default correlation

· Case in point:  Price Bounds for  First-to-default swap 

· Risk-Neutral Default Probability implied in bond price  
· The Bayesian framework

· The concept of Maximum Likelihood  (ML) decision rule
          Case in point:  Estimating Asset Correlation with ML      
· Monte Carlo Simulation:
· VBA implementation of a default-mode model

· Cholesky decomposition                                          

                                            What it is ?

                                  How  it has been used in  credit portfolio  analysis          

1.2    Review of  MultiVariate Linear Regression model  

· The concept of linear regression

· Inferences from the Estimated regression Model

· Model Checking and Other Aspects

· Missing data

1.3   Discriminant Analysis (with application in credit risk)
· linear  Discriminant analysis

· Parametric  Discriminant

· Non parametric Discrimination:

· k-nearest Neighbor  Approach
· Mathematical set-up

· Application  in obligor  classification  

1.4 Demystifying Copula  
· What’s Copula ?Why  copula is relevant  in credit  risk analysis?

· Conditional  independence  and  Copula

· Examples and Properties  of copula

· Modeling Tail Dependence 

· Portfolio analysis with  different copula 

1.5   An  Excel/VBA primer

· Writing a macro or self-defined  function

· Data scope, Data types and arrays

· Loop

2.2.   Predicting Investment-Grade Default Rates with Poisson Regression

· Why  linear regression does not do the trick 

· The properties of Poisson distribution          
· Model Estimation

· Excel/VBA implementation
2.3 Logit Analysis

· Linking scores, default probability

· Estimating logit coefiient s Excel

2.4. Transition Matrices

· Cohort approach

· Prediction  transition matrics

· Adjusting  Transition metrics  for withdraw rating

· Obtaining A Generator Matrix from A Given Transition Matrix

· Confidence Intervals with the Binomial Distribution         

2.5 Classification and Regression Trees (CART)
2.6 Neural Networks
2.7. Super Vector Machines  
2.8  Hazard rate Approach
 3.1 ANALYTICAL APPROXIMATIONS TO THE LOSS DISTRIBUTION
      The Binomial Expansion Method

· Binomial Approximation using Diversity Scores
· Bucket and Multiple   Binomials       

    The credit portfolio approximation methods

· Large Uniform Portfolio

· Saddle points methods

    Application:

       Estimating loss distribution distribution of  credit portfolio with dependent defaults 

 3.2  Practical Examples of Credit  Risk Modeling using  Excel VBA

3.2.1. The  structural Approach to Default  Prediction and Valuation
             Default and  valuation in a structural model

              Implementing the Merton model with  a one-year horizon

                     The iterative approach

                      A solution using equity value and equity volatilities

                Implementing the  Merton model  with a T-year horizon 

              Credit spreads estimation 

       3.2.2.  Modeling and estimating default Correlation with the Asset Value Approach  
                 Default Correlation, joint  default probabilities and the asset value approach

     Calibrating the  asset value approach to default  experience:  the method of       moments

      Exploring the reliability of estimators with a Monte Carlo Study  
