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Stress scenarios for forward looking CCP initial margin simulators

Introduction and summary

In discussions with regulators, we often hear the proposal that CCPs can reuse the stress
scenarios they use for default fund sizing for forward-looking initial margin (IM) simulators.
For instance, the draft ESMA consultation paper on “EMIR 3 draft RTS on Margin
Transparency requirements” includes the proposal “that CCPs should include hypothetical
and historical scenarios based on the framework used for identifying extreme but plausible
market conditions, in accordance with Chapter VIl of the Commission Delegated Regulation
153/2013.”

This approach, however, would not yield usable output from the simulator, as most stress
scenarios employed by CCPs comprise only a single step: transitioning from BAU to stressed
market conditions in one go. For purposes such as sizing the default fund or determining
liquidity requirements, these one-step scenarios are adequate, as the focus of default fund
sizing is the absolute loss in the stress scenario.

However, the response function of IM is path-dependent for many CCPs: Those CCPs’
models will produce significantly different IM requirements based on the trajectory of
market stress developments. Therefore, IM simulators required scenarios that “replay” day-
by-day how the stress event of a scenario developed and uses this time-series as input for
the margin model. We understand that some CCPs already use multi-step scenarios for
liguidity stress testing.

Most systemically important CCPs, whose margin levels are particularly relevant for clearing
users, employ some form of filtered historical value-at-risk (VaR) model to calculate their
IM. These models have three pathways through which the different trajectories of a shock
can influence margin levels:

1. The number of stressed scenarios influencing the VaR calculation.
The impact on the volatility estimate used for historical filtering.

3. The compounding effect of overlapping returns for margin periods of risk longer than
one day.

In this paper, we will elaborate on these three pathways to demonstrate why it is essential
for margin simulator scenarios of CCPs that use models whose response function is path
dependent to include a timeline illustrating the evolution of stress over multiple days rather
than a single-step process.
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We note that anti-procyclicality (APC) tools employed by the CCP can dampen the day-by-
day reactiveness of a model to periods of stress somewhat. However, even in the presence
of APC tools, a stress scenario that consists of only one step would be dampened more by
an APC tool than a stressed that “replays” the crisis day by day. CCPs therefore need to
simulate stress scenarios that are “multi-step”, i.e., simulate the stress period day by day.
For instance, to use as an example the USD 1y swap rate during the COVID-19 shock, it is not
sufficient to simulate the overall drop of two-thirds between 21 February and 9 March 2020
(from 1.513% to 0.5094%), but the market moves day by day between these two dates.
Likewise, instead of simulation a one-day shock of 97bp of 10Y gilts yields during the UK gilt
crisis, the stress scenario would need to simulate the market moves between 22 September
and 10 October 2022. The length of the timeseries depends on the margin model and the
APC tools utilised by the CCP. CCPs need to use a timeseries that is sufficient to produce the
largest IM that would have been called in the stress scenario in question?.

For clarity, we do not oppose the choice of the scenarios that CCPs use for default fund
sizing. We expect that many CCPs will utilise stress scenarios that mirror the Great Financial
Crisis or the COVID shock. However, to simulate the impact on IM, these scenarios must
include the day-by-day history as the stress events unfolded if the CCP is using a model that
is path dependent. These scenarios would need to be extended to include multi-step day by
day developments during the crisis. Sub-bullet (a)(ii) of the requirements for the market
stress scenarios for the CCP margin simulation tool in the annex to the draft RTS states
“They shall include appropriate periods of stress impacting market volatility and correlations
of risk factors captured by initial margin models”. We believe that this could already
acknowledge that the scenarios need to include a “period”, not just one step.

This is not just a theoretical difference that has a negligible impact in practice. This is
extremely material, and the magnitude of difference between the margin increase
simulating the true development of a stress compared to a “one-step” scenario can be two
to three times. Therefore, using “one-step” CCP stress scenarios for simulators of CCPs that
use path dependent IM models would give regulators and market participants false comfort
and would lead to market participants being systematically underprepared for liquidity
shocks.

CCPs using a filtered historical simulation methodology, whether VaR or ES, need also to
decide whether a replay of a historical period is done using the raw shifts as observed on

! For instance, for some CCPs, the path of previous large market shocks feeding through their IM model looked
like this:
e  For a couple days to up to 2 weeks after market vol increases there is little change in IM as the model
is still below the floor
e Around 1 week after shock, IM starts increasing — there is often a very pronounced lag as the “core”
vol estimate needs to pass the margin floor
e Around 1 month after shock, IM increases for weeks as the new higher volatility regime feeds in
e Around 3months after the shock, IM returns to pre-shock levels as market volatility normalizes
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the day or whether the shifts are scaled to the current environment’s volatility as a starting
point.

For CCPs using path dependent models, given the complex interplay between stress
scenarios, the VaR model and potentially APC tools, these scenarios have to be simulated
step-by-step and cannot be simply scaled up with a “square root of time” multiplier.

Why is IM path dependent?
The number of stressed scenarios influencing the VaR calculation

The number of stressed scenarios influencing the VaR calculation is a key factor in
determining its output.

The main reason why IM is path dependent, at least for VaR-based models (part of the
explanation also applies to some SPAN models), is that each day a new scenario is added to
the model's lookback period. The result of the VaR calculation is the loss driven by the
scenario corresponding to the chosen confidence interval. Therefore, as more scenarios are
added to the tail, the likelihood that these new scenarios will affect the model's outcome
increases.

For instance, if market stress were applied in one step and the CCP uses a VaR model, this
single step would likely be outside the confidence interval, assuming the stress scenario is
severe enough. If the one step in the stress scenario is outside the confidence interval of the
VaR model, the model output will change little, as the Nt largest scenario is replaced by the
N-1t largest as driving the VaR2.. However, if the stress is defined as a multi-step scenario,
such as "replaying" a historic event, there will be more stressed observations, increasing the
likelihood that one or more of these observations will fall beyond the confidence interval,
thereby having a greater effect on the VaR calculation result. If a 10-day horizon, as used in
the Bank of England’s System-Wide Exploratory Scenario exercise (SWES), is modelled, then
a CCP model would absorb ten new scenarios, not just a single scenario, as each calendar
day represents a valid new scenario.

The effect is similar but more pronounced for models that use Expected Shortfall (ES). These
models do not use the shock at the scenario at the confidence interval as output but rather
average all scenarios outside the confidence interval.

2 For example, the top six two-day GBP-USD returns over 1000 days ending 31 Dec 2024 are 3.668%, 3.150%,
2.840%, 2.783%, 2.665%, 2.430%. For a 99.5% confidence level, the fifth largest (2.665%) will be the VaR. Any
single observation larger than 2.793%, regardless of how large, will change the VaR to 2.793%, a 4.8% increase
(any new observation between 2.665% and 2.793% will displace 2.665% and become the VaR itself). If a new
observation of 5.720% - the largest since 2007 — were to recur, VaR would increase 4.8% while ES at 99%
would increase 20.2%.
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Many systemically important CCPs that use VaR-based margin models also employ APC
tools: compensating controls, such as volatility floors and stress VaR (SVaR) components,
that aim to reduce procyclical behaviour of the margin model. For example, SVaR
components are designed to more heavily weight stress observations in the calculation of
margin requirements, so even where new stress scenarios are being considered in the VaR
calculation, such observations are possibly already accounted for in the SVaR component
through the use of historical or hypothetical scenarios.

The impact on the volatility estimate used for historical filtering

Most CCPs use filtered historical simulation, where the output of the VaR calculation is
adjusted with a volatility estimate. Volatility is typically estimated using an Exponential
Weighted Moving Average (EWMA), or other models such as Generalized Autoregressive
Conditional Heteroskedasticity (GARCH) or Autoregressive Conditional Heteroskedasticity
(ARCH). These models are path-dependent and will respond differently based on whether
stress is assumed to occur in one step or multiple steps. If the stress scenario unfolds over
10 days, these models will have incorporated 10 new observations rather than just a single
observation.

The compounding effect of overlapping returns for margin periods of risk longer than one
day.

The issue compounds when multi-day holding periods are used because overlapping returns
create multiple instances of the same event. In this case, it is impossible in the real world to
observe a stress move without also observing multiple preceding and succeeding returns
with magnitude equal to or close to the stress move, due to overlapping periods.

Let’s look at some examples:

Imagine a stressed scenario where some arbitrary interest rates move from 3% to 4% in a
single day. A 100 bps move. Let us also imagine that this CCP uses 5-day returns. Then the
following will happen:
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Interest Rate in %. Price Gaps 100 BPS in one Day. 5X 100 bps returns result
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This will generate 5 new scenarios each with a severity of 100 bps. After 5 days have
elapsed, the model will have absorbed not just one observation of 100 bps, but will have
observed 5 new scenarios of 100 bps.

This is important for two reasons. If the simulator was to use only a one-step stress, only
one scenario of 100 bps will be added. In the IM model, after 5 days, 5 new scenarios will
have entered the tail, and the EWMA calculation has felt the impact of not 1, but 5x 100 bps
scenarios.

Even though we are using rates as an example, this is actually most pertinent in emerging
markets and FX markets as some of the biggest tail events have been 1-day moves triggered
by an event. De-valuations, de-pegs etc. play out in this fashion.

Let us imagine the least extreme realistic scenario, rates increase 20 bps for 5 days in a row.
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This is less severe, but still highly material. The relevant period is now going to be 10 days.
Even though the “peak scenario” is still 100 bps, the IM model will still have experienced 2X
80bps, 2X 60bps and 2X 40 bps scenarios. In total, this results in 5-7 scenarios equally or
more severe than typical IM levels. This is going to replace not just one, but 5-7 scenarios in
the tail of an ES/Var model, and the EWMA scaling component has 5-7 new scenarios severe
enough to increase the volatility forecast for the volatility scaling function.

Conclusion

We have demonstrated that VaR and ES models, commonly used by systemic CCPs, are
sensitive to the number of scenarios in a simulation. Therefore, limiting the analysis to only
one-step scenarios results in unrealistic and unusable simulation results. A one-step
scenario analysis might be appropriate when looking at the adequacy of CCPs’ resources
(such as in supervisory CCP stress-testing). However, to allow for an assessment of the
impact of margin increases on market participants, CCPs that use path dependent IM
models need to simulate the development of a stress over a number of relevant days, day
by day. This should be taken into account in the context of:

- system-wide stress-testing exercises with regards to margin impacts
- CCP requirements on transparency of their margin models.
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About ISDA

Since 1985, ISDA has worked to make the global derivatives markets safer and more
efficient. Today, ISDA has over 1,000 member institutions from 76 countries. These
members comprise a broad range of derivatives market participants, including corporations,
investment managers, government and supranational entities, insurance companies, energy
and commodities firms, and international and regional banks. In addition to market
participants, members also include key components of the derivatives market
infrastructure, such as exchanges, intermediaries, clearing houses and repositories, as well
as law firms, accounting firms and other service providers. Information about ISDA and its
activities is available on the Association’s website: www.isda.org. Follow us

on LinkedIn and YouTube.

Page 7


http://www.isda.org/
https://www.linkedin.com/company/isda
https://www.youtube.com/channel/UCg5freZEYaKSWfdtH-0gsxg

