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1 Research Question

How to come up with scenarios for financial sector stress test-
iINg that are “severe yet plausible”?

e sSevere = scenario should be expected fo have an adverse
stress tfest impact, should it maferialize

e plausible = non-negligible probability of actual materializo-
tion

2 Method

e WO inpufts o the severity function approach (SFA)

1. probabillistic forecasting model — used o assess the plau-
sibility of alternative scenarios, and

2. user-specified severity function — used fo measure how
well a scenario fits with the user’s idea of a severe scenario

e SFA scenario solves maximization problem

Y = argmaxg s(Y) s.t. fy(Y) = f*

or equivalently

AN

Y, = argmaxg fy(Y) s.t. s(Yr,) =s*,

where

1. fy(Y7ra) Is @ mulfivariate & mulfi-horizon predictive density
for the “risk factors” (i.e. scenario variables),

2.Yrn = Vo --- y’TJrh}/, and

3.5(Yrys) Is the severity function that maps each scenario
candidate to a scalar measure of its severity

e Inferpretation: SFA finds scenario with the highest severity
among a set of equally plausible scenarios
— operationalization of “severe yet plausible”.

e Special case with analytical solufion to max. problem:
linear severity function (s(Yrys) = Y7,,B) & multivariate nor-
mal predictive density (Y, ~N(u, X))

— Yo =pu+@ (o) (BZP) /> L B,

where a is implicitly defined through Pr{s(Yr.,) < s*] = o.

3 The SFA vs other approaches of select-
ing scenarios

Purely judgmental scenario generation:

e Anything is possible. Historical experience no consfraint as in
data-based approaches.

e Severe? Potentidlly, yes!
¢ Plausible? It depends.

e Consistency of scenarios over tfime is an issue — rescaling
through SFA possible

Condifional forecasting

e What if ... monetary policy would keep the short-term infer-
est rate at 0.0 for the next 8 quarters / an oil supply shock
would reduce the global flow volume by 10 percent?

e Severe stress test impact? Unclear.
e Plausible? Depends on conditions.

4 Implementation of approach

1. Predictive density f(Yr.,) can, for example, come from an
empirical fime series model or an estimated DSGE model

2. Severity function, i.e. mapping from scenarios to a metric
of how well a scenario fits with the user’s idea of a severe
scenario, can e obtained by
e Guesstimation, i.e. by guessing the parameters;

e Empirical estimation of the functional relationship between
the risk factors and a severity metric;

e Simulation-based estimation of the functional relationship
based on test runs of the stress test.

5 Application

e Stress test scenario for the German banking sector

e Predictive density from a medium-sized BVAR with an infor-
maftive Litterman prior, assumed multivariate normal

os(:) = Y%, % (1.5 1I3M744, — 0.5 110Y7, — RGDP7;, + UNEMP7. ;)
(in appropriately standardized variables)
- favors inversion of yield curve & rise in level of interest rates
- favors depressed real economic activity
— 1/h* factor favors early shocks
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