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that PD = Q(Ri < s) = Î¦. ï¸¸ï¸·ï¸·ï¸¸. Normal cdf ... A copula C, is a function that is used to model dependencies: âˆ€(x1, ..., xd ) .... Gumbel compulas, Student copulas, grouped t-copulas, individual t-copulas, etc.;. â–· the so-called ..... Delta hedging. 
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1 The Vasicek Model, a one factor portfolio model 2 Modeling dependence structure with copulas 3 Collateralized Debt Obligation and Collateralized Synthetic Obligation (CSO) 4 Other synthetic products and hybrids
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Vasicek Model – Definition



Vasicek Model – Definition The Vasicek Model – Purpose and assumptions



Vasicek model’s purpose Vasicek model provides a way to assess the loss distribution of a portfolio of defaultable assets. Assumptions of the infinite homogeneous Vasicek portfolio model The Vasicek Model usually refers to the infinite homogeneous Vasicek portfolio model that supposes that: I there is a countable infinite number of bonds (loans, mortgages, etc.); I of equal nominal; I same maturity; I same probability of default at maturity (PD); I and with the same recovery rate (R). Tutorial
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Vasicek Model – Definition



The Vasicek Model – Definition The Vasicek Model – Modeling the returns of the debtors



The Vasicek Model – Definition of the latent variable of return We define a latent variable of return, for each asset as: p √ ρ ∀i ∈ N, Ri = F + 1 − ρ ei |{z} |{z} |{z} corelation systemic factor factor



idiosyncratic factor



with (ei )i∈N and F are, centered, reduced, independent, normal variables, and thus (Ri )i∈N are reduced centered and correlated, with correlation ρ. Definition of the default in the Vasicek model In the Vasicek model, the bond i defaults when: {Ri < s} that is when the latent variable, Ri , is smaller than s, the latent threshold (common for all bonds).
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Vasicek Model – Definition



Vasicek Model – Definition The Vasicek Model – Definition of the default



Economic interpretation of the Vasicek model There is a latent variable for each counterparty in the studied portfolio whose behaviour is due to a (unique) systemic factor and a idiosyncratic one. The latent variable can be understood as some measure of the return of the counterparty, and the systemic factor as a measure of the economic soundness of the economy. I The smaller F , the harsher the economic environment and the smaller the latent return for all the counterparties; I The smaller e , the smaller the return of the ith counterparty and the higher its i probability of default. The Vasicel Model – Link between the latent threshold and the probability of default We can deduce the expression of the common latent threshold of default recalling that PD = Q(Ri < s) = Φ (s): |{z} Normal cdf



s = Φ−1 (PD) NB: we recall that PD is an input parameter. Lo¨ıc BRIN Credit Risk - Lecture 4
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Vasicek Model – Definition



Vasicek Model – Definition The Vasicek Model – Loss distribution



The loss distribution of the infinite homogeneous Vasicek portfolio model We thus have that for the random variable of the losses of the porfolio, expressed as a percentage, is:



L|F



=



=



= |{z}



+∞ 1−R X 1{Ri 
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