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Can machine learning help predict
the next financial crisis?
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Machine learning algorithms
can be applied in crisis
modelling to help predict or
estimate the probability of a
financial crisis. PHOTO: PIXABAY

Significant benefits outweigh shortcomings. Now is the time to invest in these capabilities

WHAT do we mean by financial crisis? What are
some of the classical methods that predict
such crises? How can machine learning algo-
rithms contribute to anticipating them?

Financial crises take a variety of forms: They
range from sovereign defaults to bank runs to
currency crises. What these episodes all have
in common is that an internal vulnerability
worsens over time and, after an associated trig-
ger, precipitates a financial crisis.

Pinpointing the specific trigger can be diffi-
cult, so the evolution of internal vulnerabilities
must be monitored. What precisely are these
internal vulnerabilities? In statistical terms,
they are the explanatory variables in crisis
models. In historic crisis episodes, they often
served as the response variable.

While this is part of the classical approach to
modelling financial crises, it isn't the only way
to model financial risks.

In the classical crisis model, the standard
method is to use logistic regressions to esti-
mate the probability of a financial crisis. Expla-
natory variables are connected to the response
variable with a non-linear link function. The
dependent variable is zero for no crisisand one
for crisis. This approach hinges on the defini-
tion of financial crisis. The past variables are

modelled with the help of maximum likeli-
hood, by varying the exposures of the explana-
tory variables to the response variable.

In machine learning terms, this a supervised
learning technique or a logistic regression with
one hidden layer. It is also known as a shallow
neural network.

Determining default or crisis probabilities
from market prices are among the other crisis
modelling methods. For example, from credit
default swaps (CDS), an implied default prob-
ability can be calculated. Of course, this is fun-
damentally different from both the logistic re-
gression described above and the application
of machine learning algorithms described be-
low.

So, what can machine learning algorithms
do to improve on the estimation of financial
crisis probabilities?

First, unsupervised learning is distinct from
supervised learning in that there is no re-
sponse variable. Clustering is one technique
that is worth highlighting. The goal of cluster-
ing is to group data points in a sensible way.
These data groups will be associated with a
centre of mass to help determine the structure
within the data sets. Clustering can be applied
to both the dependent and independent varia-

ble. Rather than using a fixed threshold to de-
termine a currency crisis, for example, we can
split currency returns into different clusters
and derive a sensible meaning from each clus-
ter.

Machine learning algorithms can add signif-
icant value in this way. While clustering is only
one example of the power of coding, these al-
gorithms have a number of other useful appli-
cations.

Of course, while machine learning is simply
an umbrella term for many useful algorithms,
whether the machine actually learns is a differ-
ent question entirely.

To split the time series in a training and test
set is, however, still among machine learning’s
major weaknesses. How do you determine the
split? Often the decision is arbitrary.

Whatever these shortcomings, they hardly
detract from the significant benefits that ma-
chine learning can bring. Indeed, now is the
time to invest in these capabilities.
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