Invesco Vision Case Study 9: Portfolio evaluation
Considering historical and hypothetical scenarios

As we construct outcome-oriented solutions, it is important to understand how such solutions might
perform in various market conditions. Two types of analyses are particularly useful for such
exercises. First, we look at how a portfolio would have performed during specific historical periods
such as the GFC, Brexit, and the tech crash. Second, we look at how a portfolio would perform
under various hypothetical market shocks, such as a 15% decline in global equities or a 100bps
interest rate rise. For the purposes of this example, we consider a hypothetical efficient portfolio as
compared to an existing portfolio and benchmark.*

Figure C9a focuses on the historical scenario analysis. Historical analyses rely on a set of specific
time periods and their associated factor returns. Here, the current portfolio factor exposures are
multiplied by the factor returns during the specific historical period so as to estimate what the
return would have been during the respective period. It is important to recognize that the resulting
performance represents the portfolio's performance given its current positioning and how it would
have theoretically performed during such a historical period and not how it actually performed if it
existed at the time. The figure demonstrates the selected portfolio’s expected performance with
blue bars as well as the original portfolio and benchmark expected performance with pink and gray
dots, respectively.

As can be seen in the figure, the selected efficient frontier portfolio seems to do better than the
original portfolio and the benchmark under almost all historical scenarios. The outperformance
should come as no surprise as the portfolio was specifically optimized to have a lower risk.
However, it is interesting to take a closer look at two cases where the selected portfolio did not do
as well - 2004 and 2006 EM crises. To help understand why, in these cases the optimized portfolio
was diversified away from US equities into a more balanced allocation with increased EM exposure.
With emerging markets being at the heart of these historical periods, it should be expected that the
optimized portfolios did not do as well as the original portfolios.

Figure C9b goes on to focus on the hypothetical scenario analysis. Here we have the option of
performing the analysis in an uncorrelated or correlated mode. The difference between the two
approaches is that in the uncorrelated mode only the shocked factors influence the performance
of the portfolio, while in the correlated case the specified factor shocks are propagated to the
remaining unspecified factors through their factor covariance structure. In this example, we
demonstrated the correlated mode. Similar to the historical scenarios the performance of the
selected portfolio as well as the original portfolio and the benchmark are shown. In almost every
case, the optimized portfolio seems to perform better than both the original portfolio and the
benchmark, as we would hope to see.

A particularly useful feature of both types of scenario analysis, shown in the lower part of each
figure, is the ability to decompose the projected returns into underlying factor components. This
allows us to more accurately determine the driving forces behind the observed performance and
use this information to adjust the portfolio as may be desired. A subtle but important point to make
here is that the analytics used to estimate a current portfolio’s performance, either historically or in
a hypothetical scenario, do not include second order pricing effects such as convexity or optionality.

* In this example, we use portfolio information from Case 4 where we compare the Equal Return Portfolio to an existing
portfolio and a benchmark.
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Figure C9a: Historical scenarios
Assuming uncorrelated sensitivities
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Figure C9b: Hypothetical scenarios
Assuming correlated sensitivities
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Important information

This document has been prepared only for those persons to whom Invesco has provided it for informational purposes only.
This document is not an offering of a financial product and is not intended for and should not be distributed to retail clients
who are resident in jurisdiction where its distribution is not authorized or is unlawful. Circulation, disclosure, or
dissemination of all or any part of this document to any person without the consent of Invesco is prohibited.

This document may contain statements that are not purely historical in nature but are "forward-looking statements," which
are based on certain assumptions of future events. Forward-looking statements are based on information available on the
date hereof, and Invesco does not assume any duty to update any forward-looking statement. Actual events may differ
from those assumed. There can be no assurance that forward-looking statements, including any projected returns, will
materialize or that actual market conditions and/or performance results will not be materially different or worse than those
presented.

The information in this document has been prepared without taking into account any investor’s investment objectives,
financial situation or particular needs. Before acting on the information the investor should consider its appropriateness
having regard to their investment objectives, financial situation and needs.

You should note that this information:

B may contain references to amounts which are not in local currencies;

B may contain financial information which is not prepared in accordance with the laws or practices of your country of
residence;

B may not address risks associated with investment in foreign currency denominated investments; and

m does not address local tax issues.

All material presented is compiled from sources believed to be reliable and current, but accuracy cannot be guaranteed.
Investment involves risk. Please review all financial material carefully before investing. The opinions expressed are based
on current market conditions and are subject to change without notice. These opinions may differ from those of other
Invesco investment professionals.

The distribution and offering of this document in certain jurisdictions may be restricted by law. Persons into whose
possession this marketing material may come are required to inform themselves about and to comply with any relevant
restrictions. This does not constitute an offer or solicitation by anyone in any jurisdiction in which such an offer is not
authorised or to any person to whom it is unlawful to make such an offer or solicitation.





