Invesco Vision Case Study 1: Absolute risk optimization
Creating an efficient frontier

Mean-variance optimization is one of the most common approaches used for portfolio construction.
The objective of a mean-variance analysis is to produce a frontier of portfolios that are efficient in
terms of portfolio mean and variance (or standard deviation). This is an absolute risk optimization
exercise where the risk being optimized, is the total risk of the portfolio. Invesco Vision provides this
functionality along with capabilities that allow investors to better understand the risk characteristics
of each of the portfolio assets, as well as for any portfolio that might be part of the analysis, efficient
or otherwise. In this example, we consider an efficient frontier comprised of a small number of fixed
income and equity indices. A hypothetical existing portfolio is also included for comparison.

Figure Cla presents the output of an unconstrained mean-variance analysis and is divided into four
guadrants. The upper left quadrant presents the efficient frontier, individual portfolio assets, as well
as any pre-specified portfolio (commonly an investor’s current portfolio) charted along some measure
of return and risk. Detailed factor analyses are easily accessible for any point included on this chart.
Furthermore, horizontal and vertical projection lines for both the portfolio and benchmark onto the
mean-variance efficient frontier provide an easy assessment of possible improvements that could be
made in terms of portfolio return and risk.

The upper right part of Figure Cla presents a factor analysis section that provides a deep dive into
factor risks associated with a selected investment. If a portfolio or benchmark has been included in
the analysis, they are always shown for reference purposes and indicated by the pink (portfolio) and
gray (benchmark) dots. The factor analysis section allows users to drill deeper and understand factor
exposures and risks in more detail. For example, a user can quantify the isolated risk associated with
the equity technology sector or the risk associated with corporate bonds. In addition, users can
toggle between three different views: isolated risk, contribution to risk and exposures. Figure C1b
provides examples of the latter two views.

The bottom two quadrants of Figure Cla are also dynamic and allow for an array of possible
analytics. In this specific example, we have chosen to show portfolio weights that are presented

as a frontier composition in the bottom left quadrant. You will notice that the composition chart

is aligned with the efficient frontier above. This allows for a quick assessment of how the asset
allocation evolves from the lowest risk allocation on the left to the highest risk allocation on the
right. Next, the chart in the bottom right quadrant presents the exact asset-weights associated with
any point selected on the frontier. In this case, the user’s current portfolio is selected. Just like the
factor analysis section we again can see the portfolio and benchmark for reference purposes. Users
can also conduct historical and hypothetical scenario analyses, review asset correlations, as well as
assess cash flows provided by selected portfolios.

While we have presented a simple mean-variance analysis, it serves to highlight the capabilities
provided by Invesco Vision that provide support for making better informed investment decisions.
Users can evaluate asset and portfolio risks, compare detailed risk and return characteristics of
candidate portfolios with current or benchmark portfolios, and run various analyses that provide
for a much deeper understanding of the trade-offs presented by investments under consideration.
These capabilities facilitate both the portfolio construction exercise as well the ultimate task of
selecting a portfolio that is closely aligned with a user's preferences.

Practical application: Case studies of Invesco Visions's capabilities



Figure Cla: Absolute risk optimization
Unconstrained mean-variance efficient frontier
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Figure C1b: Absolute risk optimization
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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.





