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Given the recent news surrounding 
Deutsche Bank and the various 
speculations about its financial 
position, Jaafar Husain, VP, 
Quantitative Analyst, Market 
Risk Management, explains the 
framework that Bank ABC uses to 
monitor the financial health of such 
financial institutions.

Opinion

Decoding Distress

The International Monetary Fund 
(IMF), in its recent report titled 
“Germany: Financial System Stability 
Assessment” on Global Systemically 
Important Banks, has labelled 
Deutsche Bank (DB) a ‘systemic 
risk’, meaning a bank whose failure 
will cause widespread volatility and 
panic around the globe! If Deutsche 
Bank is such an important bank to 
the global economy, wouldn’t it be 
interesting and insightful to be able 
to measure its probability of failure 
otherwise known as the Probability 
of Distress (PoD)? When a bank is 
in distress, it means that the bank 
is finding it progressively difficult to 
meet its current obligations. That is, 
the bank finds it difficult to pay back 
its creditors. But why wait for a bank 
to fail on its obligations if we can 
measure and monitor its probability 
of distress?

Measuring the PoD of a bank or a 
corporate is one of the most exciting 
topics in finance. In fact, making 
such a measurement has become 
the regulators’ most important task! 
Global financial organisations such 
as the IMF, the European Central 
Bank, the Bank of England, and the 
US Federal Reserve (FED) have all 
allocated numerous resources in 
an attempt to develop the most 
accurate measure of the PoD. 
For example, the FED through its 
Comprehensive Capital Analysis 
and Review (CCAR) process has 
developed and adopted such 
sophisticated techniques to measure 
and monitor banks’ capital adequacy 
position under stressed situations. 
The reason why these international 
organisations are so interested in 
developing an accurate measure 
of distress probability is obvious. If 
they can accurately measure the 
distress probability of a Financial 
Institution (FI) and hence the 
repercussions to its counterparties/ 
other FIs and the real economy, then 
they can intervene early and take 
preventative measures against a 
global shock to the financial system. 
Measures that may include changing 
directives on banks’ capital buffers, 
ensuring central bank liquidity 
mechanisms are functioning and 
adequate.  

The Approach

So how can we accurately measure 
the PoD of Deutsche Bank? The 
approach we use, which has 
become a market standard, relies 
on three pieces of information for 
an issuer: equity prices, options-
implied volatility, which refers to the 
estimated volatility of a stock price, 
and leverage, i.e. the liabilities on the 
balance sheet of a company. It’s well 
documented in finance literature that 
these three pieces of information 
must contain all publicly available 
information there is to know about 
an issuer!

For example, a highly relevant and 
important research paper was 
published by the European Central 
Bank, titled “Equity and Bond Market 
Signals as Leading Indicators of Bank 
Fragility,” where the writers advocate 
the use of equity-based monitoring 
tools based on the efficiency of 
equity markets in processing 
available information.  In addition, 
equity prices and implied volatilities 
are expected to, and do in fact, 
discount all known future information 
about an issuer. It is impressive 
how these three pieces of financial 
information can provide us with so 
much insight about a bank’s PoD! 
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In fact, there are two measures 
that we can compute using this 
information: the first measure is 
the PoD, and the second measure 
is the Distance-to-Default (DtD). 
While the former measures a 
bank’s probability of failing to meet 
its financial obligations, the DtD 
measures how far a bank is from 
failing to meet them. The closer the 
DtD to ‘one’, the closer the bank is to 
default on its liabilities. As it turned 
out, the DtD has become the single 
most important metric, as indicated 
by rating agencies and regulators, 
for measuring the financial health 
of a bank and/or of a corporate. DtD 
is the measure used by regulators, 

financial institutions, and rating 
agencies to accurately assess the 
financial health of an issuer.

Results

Let’s now illustrate the PoD and DtD 
calculations for Deutsche Bank. 

The first graph shows the recent 
sharp increase in the one-year PoD 
of Deutsche Bank. We can easily 
observe how the PoD reacts strongly 
to changes in the stock price of 
the bank. As the stock price comes 
under pressure, the PoD increases. 
We can observe similar episodes of 
high distress probabilities in 2011 and 
2008.

The second graph shows the DtD 
for Deutsche Bank. This graph is 
much more intuitive than the PoD 
graph. We can easily see on the 
graph the periods during which the 
bank experienced serious financial 
difficulties. We can also see directly 
from the graph that Deutsche Bank 
is currently experiencing a high level 
of market distress as indicated by 
the sharp drop in its distance-to-
default.  

Conclusion 

Now that we have presented the 
model and showcased its capacity to 
produce leading signals of distress, 
the natural question is how are we 
using these techniques at Bank ABC 
as a part of the overall ecosystem 
of risk monitoring? This modelling 
approach of distress has been 
well integrated within our risk-
measurement framework. The model 
is utilised to monitor systemically 
important banks around the globe. 
In addition, it’s used to monitor our 
exposures to financial institutions 
and corporate issuers. The model is 
further utilized to provide relative-
value analysis of our bonds’ 
exposures by comparing the credit 
spreads indicated by the model to 
the credit spreads traded in the 
market. Given that this model has 
been shown to be a leading indicator 
of financial fragility, it can be used 
to provide early warning signals of 
adverse changes in credit spreads 
and market prices. For those of 
you who are familiar with Moody’s 
Expected Default Frequency (EDF) 
model, the model presented above 
is equivalent to Moody’s EDF and 
as such can be used to produce 
multi-period estimates of default 
probabilities.

Finally, we are in the process of 
advancing the utility of this model 
by incorporating it within a more 
advanced credit risk model which will 
analyse not only individual issuers 
but a portfolio of issuers.
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