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Credit .risk
contagion

n arecession, company defaults increase due to
both the worsening economic environment and the
ihc links between customers and suppliers. Banks

ntuitively know that customer default can cause
supplier default. Duncan Martin and Chris Marrison
provide analytical support for this intuition with a
simple extension of the Merton portfolio model

Current approaches, s me

correlation between companies by their exposure to common macr-
oeconomic and financial risk factors, However, this explanation
must be incomplete as common sense tells us that a credit event ar
one company affects the solvency of related companies directly. This
effect is known intuitively by risk managers and regulators, which is
why they track the interconnecredness of the companies they over-
see.! In this article, we suggest a way of adding the idiosyncratic
interconnectedness of companies to existing portfolio models. In
these models, the defaulr of individual companies is considered to
be independent, conditional on the overall state of the market. In
the model presented in this article, the default of individual compa-
nies also depends on the default state of all related companies in the
previous time step. By recognising that credit events can be trans-
mitted by business relationships between companies, clusters of
defaults become more likely. This in turn increases the concentra-
tion of loss events and the capital requirements.

‘This article presents an approach to modelling this ‘credit conta-
gion', the spread of credit events berween related companies. Previ-
ous approaches have considered adding contagion effects into credit
risk models, but have generally required a complex implementa-
tion.” In our approach, we combine credit contagion with the gen-
eral factor correlation of a standard Merton portfolio model to cre-
ate a model that is relatively straightforward to implement and
parameterise. In this model, if one firm is ‘infected” by a credic
event, there will be a knock-on effect on related firms, and the
effect is proportional to the strength of the relationship. Specifi-

cally, in the time period following the credit evenr, the asset value
of the infected firm’s suppliers will decrease by an amount propor-
tional to the strength of the sales relationship berween them.

The contagion risk part of the model is inspired by modern
epidemic models (sec, for example, Halloran er al, 2002). These
models relate the risk of contagion between two individuals in a
population to the closeness of their relationship. In general,
infected individuals are most likely to infect their family mem-
bers, somewhat less likely to infect their fellow workers and stu-
dents, and relatively unlikely to infect random members of the
public. Each new infection sets off another chain of contagion,
Readers who have school-age children, or who have co-workers
who do, will be aware of this effect.’

This framework can be implemented as an addition to a Merton
portfolio simulation model. Probably the best known implementa-
tion of the Merton model is the JP' Morgan/CreditMetrics model.
The Merton model simulates changes in the net asset value of all
the companies in a portfolio by linking changes in their asset value
to changes in marker indexes. If a company’s gross asset value falls
below the value of its debts®, the company is said to default. By
mapping companies to a common set of equity return indexes, cor-
relation is created between the companies’ asset values and hence
their defaults” Our approach then adds contagion — changes
asset values of relared companies as a result of defaults. We measure
the strength of the relationship based on a variable representing
sales. A weakness of this approach is thar the dara required to
parameterise the model is only occasionally available publicly and
requires detailed information on companies that is typically only
known by their accountants and bankers. For those banks that do
know the company operations, our model turns this data into a
source of competitive advantage.

Construction of the model

Starting from company relationship data and probabilities of
default (PDs), our combined model has seven steps:

W 1. Use a Merton model to translate each company’s PD into a
default threshold for the asset value (this is also known as the

distance to default (D2D))":
D2D=N"'(PD)

¥ 2. For the given time step, simulate changes in market and
macroeconomic factors, and thus in the asset value of each firm.
B 3. Add idiosyncratic shocks to the company asset values to
account for company-specific events,

B 4. Flag default events for companies whose asset value falls
below their default threshald.

! Farexample, the SEC mandates disclosure af maserial customer sales coneentrations, and many bhanks
krep track of these relationships as part of their credis review processes

ous approaches using the concept of infection or contagion in eredit risk. Davis &
Lo (200) wse the concept af infection ra estimatte the diversity score that should be used in « binomial

wnodel ta represent the defucilt correlation between companies whose assers ave i an asser-backed security,
This dliversity score does not differentiate beiween the effects of market conditions and the effect of specific
company defules. Giesecke & Weber (2004) wse the comtinuons-time Markoy process to analytically
culerlate the joint evolution of firms' figuidity state. This mordel does not easily lend ftself to
parameterisation using the data that is normally available to credit managers, Egloff, Leippole & Vimini
2004) use u graph of business interdependencies and then take a highly mathematical approach 1o
estimate the effect an credit ransition matrices. Compared with these papers, we give a divect simulation
approach thist credit managers can quickly implement with the {nformuation already wvailable 1o them

! There are many other aspects of epidemic madels that bear examination in w credit concext, particulavly
the framewark for the spread of
infective period and infection channels. ane the woston of immanity, whether acguired from a vaceine or

flerent infeceions through a population based on thetr incubation rime,

Srom recovery from infection

! The likelthosd uf assets being les than Gabiliies s the firm's PU. n the Merton model, the M0 s
converted to.a "distance to default’, The distanc

It i nied as the threshold change in asset value

for defauls oceurving in the simulation

' Fora longer explanation of the Mereon portfolio model, ree chapter 21 of Marrison (2002)

" By wsing the inverse of the standurd normal d
in terms af the number of sandard devtazions of o

an ('), we are expressing the distance o defaudt
we anuual uncersaingy in the company’t nel aset vatue















