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Using our collective experience across investment
management, investment research, data science and risk
analytics, we have pulled together this guide for members of
the investment community wanting to better understand
Stress Testing. 
 
The guide is designed to help you understand what stress
testing is, the APRA SPS530 and its objectives, and the
different methodologies used by Foresight Analytics to deliver
its industry-leading Stress Testing Solutions to asset managers
and asset owners.

 
Introduction 
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What is Portfolio Stress testing?

Portfolio Stress Testing is a risk management tool commonly used by
multi-asset investment managers to examine the potential impact on
their portfolios of extreme, yet plausible, events or movements in the
financial markets. It is a crucial component of any comprehensive risk
management framework that financial institutions and asset owners
have adopted to manage exposure to major shocks in the financial
market. 
 
Stress testing involves running computer simulations to identify
hidden vulnerabilities in institutions and investment portfolios to
evaluate how well they might weather adverse events and market
conditions. It also serves as a risk-management and decision-making
tool, both when a fund is created and throughout its life. Investment
teams commonly use the findings from stress testing analyses to
gauge portfolio risk aid them in decision making, amongst other
things, hedging, limit setting, portfolio allocations and liquidity, to
mitigate against possible losses. It also helps investment managers
and their teams evaluate internal processes and controls as part of the
wider risk management process.
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What is APRA SPS530?

The Australian Prudential Regulatory Authority (APRA) is the Australian
regulator for super funds. It has set out Prudential Practice Guides to
provide supervision on APRA’s view of sound practice in particular areas.
The Prudential Standard SPS 530 Investment Governance (SPS 530) sets
out APRA’s requirements in relation to investment governance for a
Registrable
 
Superannuation Entity (RSE) licensee’s business operations. It requires
trustees to oversee investment governance, with a particular focus on
liquidity management, in various scenarios. This is where stress testing
comes in. It assists users in planning and understanding the possibilities in
differing scenarios. 
 
The SPS 530 requires an RSE licensee to develop a comprehensive stress
testing program and was first enacted in 2012. Prior to this, many RSE
licensees did not have policies in place to deal with liquidity events caused
by sharp currency movements. Such funds that had not sufficiently stress-
tested their products, had experienced issues during the GFC that
eventually led them to seek regulatory relief. 
 
APRA expects a prudent RSE licensee to be able to demonstrate how the
results from the stress testing activity are taken into consideration when
formulating and implementing an investment strategy. They also expect
each RSE to have a liquidity management plan, including appropriate
stress-testing scenarios.
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Foresight uses a range of statistical methods, including historical

simulations and forward projections of profit and loss for model

portfolios. The performance of each model portfolio and the asset classes

it contains will be simulated against normal market conditions as well as

stressed conditions that reflect a range of events.  

 

APRA’s SPS530 provides a broad framework for stress testing but is not

prescriptive in terms of the level of analysis that an RSE needs to perform

or the degree of detail required in this exercise. Foresight has studied

various frameworks prescribed by academics and companies and has

found that combining the following methods allows us to uncover the

hidden vulnerabilities of investment portfolios and how they might

weather in adverse events and market conditions:

 

1.      Value-at-Risk Analysis

2.      Scenario Analysis

3.      Sensitivity Analysis

4.      Implied Asset Allocation

5.      Liquidity Analysis
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VaR provides a statistical summary of the overall market risk in your portfolio. VaR

aims to estimate the worst-case loss over a given time period within  a given level

of confidence. Calculation of VaR involves simulating a number of possible

portfolio outcomes by selecting risk factors and making assumptions about their

behaviour, e.g. movements and correlations and how these affect the portfolio

value.

 

Foresight applies the historical simulation method to calculate VaRs under normal

market conditions and stressed market conditions. Exhibit 1 is an example of a VaR

analysis output produced for a multi-asset client.  We calculate the monthly

portfolio returns VaR with a 95% confidence interval. We then assess the VaRs

under 4 different scenarios: the normal condition (the last 3 years), the China

equity market correction, the Eurozone Crisis and the GFC. More recently, we

have added the Covid-19 scenario to the list.

 

The numbers suggest that under normal market conditions, the client's

Conservative portfolio is likely to lose no more than 1.5% of its value in a month,

95% of the time. The High Growth portfolio, on the other, is likely to lose no more

than 3.91% of its value in a month, 95% of the time. 

 

Under stressed conditions, the VaR estimates are likely to be more significant. Our

analysis shows that the Conservative portfolio is likely to lose no more than 7.85%

of its value, 95% of the time in a month. On the other hand, the High Growth

portfolio is likely to lose no more than 12.11% of its value in a month with a 95%

probability. Both these values were realised in the 2008 GFC.
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2. Scenario Analysis

Scenario analysis is the process of evaluating the impact of specified scenarios on

the portfolio’s financial position. It is a non-statistical approach and is an ideal

complement to VaR for analysing portfolio. At Foresight, we split this analysis into

two sections: 1) Factor Sensitivities and  2) Predictive Modelling. 

 

Factor Sensitivities help us understand the strength and direction of the

relationship between portfolio options and the underlying market drivers (factors).

For this analysis, we apply our proprietary Foresight Multi-Factor Model to

decompose the drivers of the asset sectors within each portfolio option. 

 

In Predictive Modelling, we use the insights from Factor Sensitivities to predict

monthly returns for the benchmark portfolio and the actual portfolio over various

stressed events or scenarios. This helps determine the effect of extreme, but

realistic, events on a portfolio’s performance by constructing detailed scenarios of

different market conditions. 

 

The results in Exhibit 2 show the expected performance behaviour of the model

portfolios (based on strategic asset allocation) during the specified stressed

periods. The returns presented are monthly returns. The following conclusions are

drawn from this analysis and the worst active returns achieved in each scenario is

highlighted in bold. 

 

If a market crisis similar to the 2008 GFC were to occur, the actual portfolio loss is

likely to range from -3.31% (Conservative) to -8.69% (High Growth). The

benchmark portfolio loss is likely to range from -3.51% (Conservative) to -8.81%

(High Growth). Under these circumstances, the active return of the portfolios will

be positive and range from 0.01% for Moderate portfolio to 0.28% for Growth

portfolio.
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3. Sensitivity Analysis

Sensitivity analysis shows the impact of a hypothetical scenario
(historical or theoretical event) and can be performed for single-sector
or multi-sector investment options. The predictive framework is based
on a single-factor beta coefficient used to predict the expected market
value of the portfolio.
 
Using these market value changes, expected returns are computed
and reported. In Exhibit 3, we assume a scenario with a 30% correction
in the market and assess how it impacts 5 portfolios over a period of
one month. 
 
The outputs of our modelling show that the expected return of the
portfolio is likely to be in the range of -5.82% (Conservative) and
-15.04% (High Growth). The expected losses reflect the underlying
global equity exposure of each portfolio. The beta values, which range
from 0.1813 for the Conservative portfolio to 0.4815 for the High
Growth portfolio, represents the portfolio’s sensitivity to market
changes.
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This section of our stress testing process assesses the likelihood of
any breaches of the Investment Policy Limit following an event of
severe market stress. The analysis assumes no rebalancing over the
stressed period occurs, and it is performed for those funds that are
diversified across different asset classes. 
 
In the following example, we apply the most extreme event, the 2008
GFC, to a Conservative portfolio and assess the likelihood of any
breaches in the stated asset allocation ranges (grey columns). The
stress testing of the ranges is based on the Implied Asset Allocation
(IAA) method. 
 
The results show that if another GFC-like event occurs, the
Conservative portfolio is unlikely to breach the asset allocation
ranges stated in the PDS.
 
 

 

 
4. Implied Asset Allocation
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Our analysis reveals that the Conservative portfolio in this example

is unlikely to breach any Investment Policy Limits. 

 

There are four main reasons for this: 

 

1.     The set ranges allowed for the policy are quite wide. 

2.  The diversification benefits of having multiple assets help cushion

the shock, even if the correlation between defensive and growth

assets increases. 

3.   The asset and sector exposures are achieved by active mandates

which help cushion the impact of stressed events. 

4.  There are no private assets held in the portfolios. All the exposure

is through liquid instruments and securities.

Analysis of Exhibit 4 
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5. Liquidity Analysis

APRA places a high level of importance on liquidity testing so that portfolios

can be re-balanced quickly. Re-balancing is critical in the maintenance of

investors’ long-term risk appetite. APRA requires each portfolio to be

liquidity-tested under normal and stressed market (GFC-equivalent)

conditions. 

 

Foresight uses a holdings-based analysis to test the following issues:
 

1.   The percentage of each fund’s assets that can be liquidated within (i) the

fund’s shortest redemption period and (ii) 30 business days. 

2.    The names of those assets that cannot be liquidated within 30 business

days. 

 

In the following example, we show parts of our liquidity analysis (holdings-

based) conducted for a multi-asset client. For both the states, we assume the

liquidation of assets is performed without unduly creating a market impact.

That is, we apply normal and stressed state market spreads for the

underlying securities held in the manager portfolios. 

 

Analysis of the normal state is based on the last 90 days’ average daily

volume data (ADV), and an assumed participation rate of 20% the ADV.

Analysis of the stressed state is based on 50% of the last 90-days’ normal

state ADV data and an assumed participation rate of 20% of stressed-state

ADV. Both these assumptions are reasonably conservative in our opinion but

can be tailored to suit a client’s risk profile.
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We present the summary of the portfolio’s liquidity profile under both
states and for a 3-day duration and a 30-day duration. The percentage
of the portfolio’s assets that can be liquidated within the shortest
redemption period, 3 days, and within 30 days is lowest for the
Conservative portfolio and highest for the High Growth portfolio. 
 
For instance, under normal market conditions:
 
·         75% of the Conservative portfolio’s current assets of $3.3 million
can be liquidated within 3 days, and 95% can be liquidated within 30
days; and 
·             100% of the High Growth portfolio’s current assets of $12 million
can be liquidated both within 3 days and 30 days. 
Under stressed market conditions:
·         69% of the Conservative portfolio can be liquidated within 3 days,
and 95% within 30 days; and 
·         100% of the High Growth portfolio can be traded to cash within
both 3 days and 30 days.
 
Overall, the portfolio’s liquidity is reasonably high across the risk
spectrum. Liquidity is highly correlated with bond exposure, given that
most bonds are not exchange-traded (unlike equities) but traded over
the counter.
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What is portfolio stress testing? 

It is a risk management tool commonly used by multi-asset investment

managers to examine the potential impact of extreme, yet plausible,

events or movements in the financial markets, on the values of their

portfolios.

  

What is APRA SPS530?

It sets out APRA’s requirements in relation to investment governance

for an RSE license's business operations, with a primary focus on

stress testing and

improving prudential standards among super funds.

 

How does Foresight Analytics approach stress testing? 

Foresight uses a range of statistical methods to estimate the

performance of each model portfolio against normal market

conditions as well as conditions that reflect a range of stressed events

(including COVID-19). Foresight has studied various frameworks

prescribed by academics and companies and has found that using a

combination of the following methods provides a 360-degree view of

how investment portfolios might weather adverse events and market

conditions. 
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Foresight is a data-driven investment research, analytics and
consulting firm. As an independent employee owned  firm, Foresight
does not have any any affliation with product manufacturers or
distributors.
 
Using its innovative evidence-based framework, Foresight provides
analytical,predictive and market intelligence solutions to leading
investment management companies, superannuation funds and
wealth groups. Foresight’s capabilities are underpinned by leading
data and technology infrastructure that blends statistical,
fundamental and behavioral insights.
 
Foresight’s fiduciary solutions include quality and risk-based
investment research, global economic and market analyses, forensic
validation of manager skill in active funds, portfolio risk aggregation
and factor-based portfolio construction.
 
Foresight’s fund strategy solutions include competitive advantage
analysis, fund industry intelligence and competitive benchmarking,
behavioral alpha analysis, sustainability analytics and integration as
well as strategic investment process review and development.
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