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Understand and control risk

• Volatility is an important variable as to how the returns of an 
investment fl uctuate, but it does not cover everything that investors 
perceive as a risk.

• The Sharpe ratio measures the excess returns of an investment 
over a risk-free rate in relation to assumed risk. 

• Alpha is the the excess return (when alpha is positive) over a 
comparable value such as the broad market. Beta indicates to 
what extent the performance of an investment can be explained 
by the performance of the broad market. “Low beta” investments 
can help give an equities portfolio a more defensive position.

• Correlation describes how various investments are related to one 
another. The fl uctuations of negatively or weakly correlated 
investments balance one another and thus reduce the portfolio’s 
volatility risks.
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The risks associated with an investment can be varied: The invested capital can be lost completely. 
For example, in a bond investment, when a borrower defaults and creditors come away empty-
handed with their claims. Or in the case of equities, for example, when a company in which one 
owns shares becomes insolvent and then defunct. However, individual risks for investors also relate 
to failure to achieve important financial goals in their lives, such as providing for an appropriate 
income in old age. With regard to fund investments, the risk of losing all the invested capital is 
usually reduced effectively by diversifying broadly across many individual securities. The individual 
risks related to failure to achieve financial goals are typically a subject of discussion with an adviser 
who seeks to determine an investor’s investment objectives and risk appetite. This leaves the 
fluctuation risk of an investment as a central concept of risk. With the price fluctuation of a security 
or securities portfolio, the key risks of losing money for investors are associated with entry and exit 
from the security. The fluctuation risk of an investment can be influenced by a targeted and appropriate 
construction of the investment portfolio. That is the key task for investors (and their advisers). 
 
In investment management, the most common definition of fluctuation risk is that of volatility.  
In terms of financial mathematics, this means the standard deviation, or the divergence from an 
expected value. The calculation is simple: 
 

It used to be so simple: For decades, it was enough to spread your 
investments over two or three asset classes, at the most. For example, 
not a lot could go wrong with an allocation of 60% in bonds and 40% in 
equities, even for more risk-averse investors. Sometimes, money-market 
products were added as a cushion. It was relatively easy to match the 
return and risk with investors’ expectations. Today, the situation looks 
quite different. In the current low or negative interest-rate environment, 
risk diversification no longer follows such simple rules of thumb. It is 
essential to have a detailed understanding of the basic relationships in 
risk management. Therefore, investors should also understand what, for 
example, alpha, beta, correlations, volatility and Sharpe ratio mean for 
their investment portfolios.
 
Ideally, investors would like to generate the returns they need to achieve their investment 
objectives without taking on any risk. However, this an unfulfillable wish, at least in today’s zero-
interest-rate environment because investments that are considered risk-free, such as government 
bonds of the highest credit quality, barely generate positive returns anymore. That not only 
means that there is no such thing as reasonable and, at the same time, risk-free returns. It also 
means that investors have to adopt more differentiated approaches if they want to achieve more 
return than would be attainable in risk-free investments. The simple rule of thumb, “Mix riskier 
asset classes, such as equities, with risk-free investments until you get the desired target return,” 
does not work anymore. With risk-free returns of close to zero, risk-free investments no longer 
manage to offset the price swings of riskier investments.

Volatility: Important, 
but not everything

Figure 1: How high is the fluctuation risk?

Source: Invesco. Schematic representation for illustration purposes only.
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2013 62 EUR 66 EUR +6.5% +3.4% 8.3%

2014 66 EUR 74 EUR +12.1% +3.4% 8.3%

2015 74 EUR 78 EUR +5.4% +3.4% 8.3%

2016 78 EUR 70 EUR -10.3% +3.4% 8.3%
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In advisory practice, the concept of volatility is, however, not without pitfalls because the 
significance of the volatility metric is not easy to grasp for investors. For example, it does not 
mean that in the time period in question the investor did not have to accept temporary losses 
exceeding the given value. This can be seen in Figure 1 (for the year 2016). The future 
explanatory power of the volatility metric is also limited because the volatility of an investment 
can change under new conditions in the future. However, it provides a meaningful indicator  
when comparing several investments: The investment with the highest volatility metric fluctuated 
more than the one with lower volatility. 
 

If almost all investors today have to take risks to achieve their investment objectives, the question 
must be asked: Does taking risk pay off? And if so, to what extent? Another key figure for 
investment portfolios, such as investment funds, provides information on this: the Sharpe ratio.  
It describes the so-called risk-adjusted return. In contrast to volatility, the following applies:  
The higher this unitless key figure is, the better. If it comes out negative, it is a real alarm signal 
because it means the return on the investment was lower than the risk-free return (usually the 
money-market rate). In this case, investors would have taken on the risk completely in vain.

Figure 2: What fluctuation risk do investors have to take on for higher returns?

Source: Invesco. Schematic representation for illustration purposes only.

Basic knowledge

Volatility
The Greek letter sigma (σ) is used to denote volatility (standard deviation). It measures the extent 
to which individual period returns (in this example: calendar-year returns) fluctuate around the 
median (= expected value). As the squares (Ri - μ)2 are always calculated first in the formula, all 
deviations from the expected value cause volatility to increase – irrespective of whether they are 
upside or downside deviations. Common practice is to provide calendar-year volatility (volatility 
p.a.) based on daily returns. Here, the period figures do not refer to full years but to the year’s 
roughly 250 trading days with their opening and closing prices. The calculation of volatility 
factors in the performance of an investment. As a result, the volatility of an investment will look 
different depending on the period under review, meaning that the statement “Past performance 
is not a guide to future returns” applies here as well.

Does taking risk  
pay off?

Insight

Sharpe ratio
The Sharpe ratio is calculated by deducting the yield of a risk-free investment from the return on 
the investment. The excess return calculated in this way is divided by the associated risk (volatility). 
One example: An investment A that generated an excess return of 10% p.a. over the past five years 
with a volatility of 20% has a Sharpe ratio of 0.5. While investment B has generated an excess 
return of just 8% p.a., its volatility is also lower at 15%. As a result, investment B has a Sharpe 
ratio of 0.53. This means that investment A offers a higher return, but investment B offers a 
better return for the risk taken. However, the Sharpe ratio says nothing about the absolute level 
of average returns. As a result, investors must always consider it in conjunction with performance 
metrics to determine whether they can achieve their investment objectives with a certain investment. 
This is exemplified by investment C: the highest Sharpe ratio in our exemplary comparison – but 
with the lowest return. The excess return of investment D is negative, resulting in a negative Sharpe 
ratio and thus investors would have taken on the risk of that investment in vain.

Investment Return 
p.a 

Riskfree 
return 

p.a.

Average 
excess 
return 

p.a. (D)

Volatility 
(σ)

Sharpe 
ratio   

(S)

A 10.5% 0.5% 10.0% 20% 0.5

B 8.5% 0.5% 8.0% 15% 0.53

C 3.0% 0.5% 2.5% 4% 0.63

D -3.0% 0.5% -3.5% 14% -0.25

The example (average values over five years)

S = Sharpe ratio
D = Average excess return over different 
periods t of an investment Ra versus a 
risk-free investment Rf, i.e. the average 
of:  Dt = Rt

a – Rt
f

σ = Volatility

The definition

S
σ
D
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In practice, beta can help investors and their advisers to carry out tactical portfolio risk 
management. Low beta values (less than 1) indicate a lower susceptibility to fluctuation 
compared with the market portfolio. Portfolio managers (e.g. fund managers) can, for example, 
lower the beta of an equities portfolio by concentrating on stocks that belong to so-called 
defensive industries. Normally, these include such industries as consumer staples or 
pharmaceuticals. These industries are characterised by relatively constant demand that is 
relatively immune to cyclical variations in consumer sentiment. For companies in such industries, 
this tends to mean relatively reliable, predictable revenue streams and a comparatively steady 
business development. On the other hand, if a high beta is the goal, more cyclical industries – 
including financials, commodities or automotive – are often given a higher weighting.

Investors and their advisers can express their assessment of market developments by considering 
the beta when choosing the relevant investment products. For example, investors can reduce the 
portfolio’s beta and hence its market dependency if they have little confidence in economic or 
stock-market developments. “Low beta” is, therefore, also a marketing catchphrase for funds 
that have one thing in common: the effort to reduce the market risk of their investment.

Developed by William F. Sharpe in the 1960s, the Capital Asset Pricing Model (CAPM) still forms 
the basis for the classification of risks in an investment portfolio. This model differentiates between 
the beta factor and the alpha factor of an investment. Here, beta represents an investment’s  
so-called systematic risk or market risk that can no longer be reduced by diversification of the 
portfolio. 
 
Alpha, on the other hand, represents the outperformance (positive alpha) or underperformance 
(negative alpha) versus the expected return (often referred to as market return). These differences 
in return compared with the market return can be generated by security selection. Active fund 
management generally strives to produce positive alpha as regularly as possible for its investors 
through a systematic security selection strategy. That is real added value – and an excess return 
for investors that normally does not have to be “paid for” by higher market risks.

Influencing investment 
risks

Basic knowledge

Alpha and beta
The beta factor (β) represents the systematic risk associated with an investment. It indicates the 
extent to which a security or a securities portfolio fluctuates compared with the broad market.  
If the beta factor is 1.0, the investment fluctuates exactly as much as the market average. A value 
below 1.0 indicates lower fluctuations, a value of more than 1.0 above-average fluctuations.  
A negative beta means that the return on the asset moves in the opposite direction of the broad 
market. The alpha factor – also known as Jensen Alpha (α) – refers to the excess return (when 
alpha is positive) over a comparable value. As such, it can serve as a barometer for the performance 
strength of an active fund manager who seeks to select higher alpha stocks. Higher alpha stocks 
are stocks that generate a higher return than expected (based on their market segment and beta).

Figure 3: What are the components of investment performance?

 

Achieved return = expected return
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Achieved return < expected return
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alpha (α)

Source: Invesco. Schematic representation for illustration purposes only.
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The long-term, systematic diversification of investment risk is more essential than a tactical 
portfolio focus, which is often difficult from a timing point of view. The key term here is the 
“correlation” of various investments with one another. This term describes the relationship 
between different investments. Correlation has already played a central role in modern portfolio 
theory, developed by Nobel Prize winner Harry M. Markowitz during the 1950s. 
 
The theory is based on the belief that it makes no sense from a diversification point of view to 
count on different investments if they behave the same, rising or falling in value under the same 
circumstances. These investments are called highly positively correlated investments. Adding 
such investments to a portfolio will intensify their fluctuations as economic parameters or market 
sentiment will have the same positive or negative effect on all investments. On the other hand, 
investments are negatively correlated when the return of one investment goes up while the other 
goes down, or vice versa.  
 
The positive effect on an investment portfolio that includes negatively or weakly correlated 
investments is easy to imagine. Temporary losses in value on one investment can be offset to  
a certain degree by potentially simultaneous gains of another. The volatility of the portfolio can 
therefore be lower than the respective volatility of the individual portfolio holdings.  
 
Correlation is also the key to a deeper understanding of why the simple rules of thumb no longer 
work in relation to stock and bond allocations. For a long time, the rule was: Stocks and bonds 
are negatively correlated, while money-market investments assumed the “neutral” role because 
they seemed not to correlate with the other two asset classes, or only weakly so. However, 
correlations have changed in the past 25 years – gradually at first, and then in an accelerated 
way. Today, stocks and bonds often move in sync. During the financial crisis, this was reflected 
quite dramatically: Stocks and bonds came under massive pressure at the same time. The result 
was a “correlation breakdown,” or the temporary collapse of familiar correlations. The essential 
lesson from this was: Correlations between investments can and will change, sometimes quite 
significantly. Therefore, it is worth reviewing them regularly in order to safeguard the 
foundations for an effective portfolio diversification.

Systematic risk 
reduction by 
diversification

Basic knowledge

Correlations
The fundamental insight of modern portfolio theory is that fluctuations between different types  
of security investments can offset each other. This idea can be illustrated using the example of a 
beach vendor: His sales will fluctuate strongly if he only sells sun hats – he will do well when the 
sun is shining, but his sales will go down when it rains. Adding umbrellas to his assortment could 
offset his sales swings because umbrellas are in high demand just when sun hats are harder to sell.
With respect to investments, this means: What matters is the relationship between different 
investments – their so-called correlation. The correlation is measured using the correlation 
coefficient ρ in a range from –1 to +1. A correlation coefficient of +1 means that the returns  
of two investments move in sync. A correlation coefficient of –1 indicates that the returns move 
in opposite directions. A value of 0 indicates that there is no systematic relationship.

Figure 4: What does the correlation coefficient tell us?

Source: Invesco. Schematic representation for illustration purposes only.

Period under review: 01/01/2006 to 01/01/2016 A B C

Security or asset class or fund A 1.00

Security or asset class or fund B 0.85 1.00

Security or asset class or fund C 0.15 -0.50 1.00

Correlations change. It is important to consider 
the time period over which they were measured.

1 is the maximum value for correlations. 
It means that investments move exactly in 
the same linear direction.

Investors who invest in assets with a strong positive 
correlation can hardly avoid the volatility risk.

Assets with a weak correlation – for 
more effective risk diversification.

Assets with a negative correlation: 
Their respective fluctuations can 
partially offset each other.
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Important information

This whitepaper is exclusively for use by Professional Clients and Financial Advisers in Continental Europe, Qualified 
Investors in Switzerland and Professional Clients in Dubai, Jersey, Guernsey, Isle of Man, Ireland and the UK. This 
document is not for consumer use, please do not redistribute. All data is as at 31 December 2016 sourced from Invesco 
unless otherwise stated. This document is not for consumer use, please do not redistribute. 
Where Invesco has expressed views and opinions, these may change. The views expressed herein do not refer to any specific 
Invesco product. Opinions and forecasts are subject to change without notice.
The value of investments and any income will fluctuate (this may partly be the result of exchange rate fluctuations) and 
investors may not get back the full amount invested. Past performance is not a guide to future returns. Forecasts are not 
reliable indicators of future performance. Investors considering alternatives should be aware of their unique characteristics 
and additional risks from the strategies they use.
Whilst great care has been taken to ensure that the information contained herein is accurate, no responsibility can be 
accepted for any errors, mistakes or omissions or for any action taken in reliance thereon. The information presented herein 
contains general information only and does not take into account individual objectives, taxation position or financial needs.
It is not an offer to buy, sell or hold financial instruments nor does it constitute investment advice or a recommendation of 
the suitability of any investment strategy for a particular investor. 
No part of this document may be copied, photocopied or duplicated in any form by any means or redistributed without 
Invesco´s prior written consent.
Germany: Issued by Invesco Asset Management Deutschland GmbH, An der Welle 5, D-60322 Frankfurt am Main. 
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