
One of the most frequently used and misused statistics in 
investing is correlation. As with most things, we misuse it  
with the best of intentions. We tend to look at correlations 
where data is plentiful rather than assess the relationships  
we care most about. In this article we seek to highlight some  
of the challenges of using correlations. Overcoming them,  
we suggest, requires us to move from calculating correlations 
in a “black box” to using a more discerning approach.  
The impact on a portfolio can be significant.
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To set the stage, we start with a short correlation quiz. 
Below are two figures that plot the cumulative returns of 
two pairs of assets. Look at each figure and decide whether 
the correlation is strongly positive, positive, about zero, 
negative, or strongly negative.

The answer is not obvious from a cursory glance. The 
two series on the left of Figure 1 share the same long-run 
trend, so they appear to be positively correlated. However, 
the short-term deviations from that trend are identically 
opposite, resulting in a correlation of -1.0. In contrast, the 
two series on the right of Figure 1 have opposite trends 
but share identical deviations from those trends, so the 
correlation is +1.0. There is clearly a divergence between 
intuition and reality. To understand it better we need to 
look at the underlying maths.

The formula below states that the correlation between 
two series is their covariance divided by the product of 
the volatility of each series. Since volatility is a function 
of standard deviation, which must be zero or positive, 

the sign of the correlation is determined by the sign of 
the covariance. Moreover, dividing by the product of the 
standard deviations means mathematically that the limits 
of the range of correlation must be -1.0 and +1.0.

To gain a fuller understanding we need to look more 
closely at covariance. The covariance of any two series 
measures how each varies around its average value1.Thus, 
if x is greater than the average of x when y is greater than 
the average of y, the covariance will be positive. If, on the 
other hand, x is greater than its average while y is less, 

1  This can be stated mathematically thus:
     

Figure 1: Guess the correlation 
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For illustrative purposes only. Source: Schroders.
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or vice-versa, then the covariance will be negative. So the 
covariance (and therefore the correlation) measures the 
average relationship between two variables over some 
period, a relationship based on the frequency of the data 
and the average value of each series over that period at 
that frequency. Let’s analyse this more closely:

Average relationship over some period: In investing, 
correlation is mostly used to say something about how two 
assets will behave relative to each other in the future. If the 
future looks like the past and the relationship between the 
two assets is very stable, then the correlation will function 
as we hoped. However, if the correlation is not stable, as 
is often the case, then the near-term future may look very 
different from the average of the past.

Relationship: The relationship that is measured by the 
correlation compares two assets against their respective 
average values over the selected time period at the 
chosen data frequency. As the time period and/or the data 
frequency change, so the correlation is likely to change, 
leading in part to the instability just mentioned.

Figure 2 (left) plots a very simple example of two series 
where the correlation is a perfect +1.0. Figure 2 (right) 
extends the first chart by adding one more data point to 
each series. It may be only one more bit of data, but it 
makes a huge difference and underscores some key points:

 Ȃ The correlation flips from +1.0 to almost -1.0. This 
highlights the instability of correlations.

 Ȃ The average of each series changes with the period 
considered. The average shifts up for series 2 and down 
for series 1, so that even over the period where the 
correlation had previously been +1.0, the correlation is 
now negative, as all of the original values of series 2 are 
now below the new average and all of the original values 
of series 1 are now above the new average.

 Ȃ Correlations are very susceptible to outlier data. 
The additional data point was a whopper and the 
correlations went from +1.00 to -0.94.

Figure 2: What a difference a dot makes 
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For illustrative purposes only. Source: Schroders.

What about the real world? Figure 3 below plots the 
correlation between the S&P 500 equity index and 10-year 
US Treasury bonds using daily data and a rolling 250-
day window (which equates roughly to a year in trading 
days). This provides some evidence of the instability of the 
correlation between equities and bonds. Over this period 
from 1963–2015, the correlation ranges from a high near 
+0.70 to a low of -0.70.%.

Figure 3: Equity-bond correlation is a moveable feast  
(or famine)
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Rolling 250-day correlation between the S&P 500 Index and 10-year US Treasuries, 
March 1963 – January 2016.  
Source: Bloomberg, Schroders and St Louis Federal Reserve. 

Additionally, the averages employed to calculate 
these correlations have not been very stable. Figure 4 
demonstrates how they have changed for the S&P and 
Treasuries over this period. The maximum average daily 
return in any 250-day window over this period for the S&P 
was +23 basis points (bps) and the minimum was -22 bps. 
But the average of the average daily return for the 250-
day rolling windows over the period was only 4 bps, with 
a standard deviation from that average of just 6 bps. It is 
clear that these averages have spent very little time near 
the average of their average values.
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Correlation is often used to assess the diversification 
potential of various assets, but it should not be used 
blindly. Consider two series whose correlation is zero. 
Figure 5 (left) shows a scatter plot of the two series, where 
the lack of relationship is indicative of a correlation of 
zero. Intuition would suggest that an equally weighted 
combination of these two series would be very diversifying. 
Figure 5 (right) plots the first series against the equally 
weighted portfolio of series 1 and series 2. Here the 
relationship is very strong and the correlation is +0.95. 
What happened to diversification?

What happened is that by equally weighting two 
uncorrelated series, we created a third that looks strikingly 
similar to one of the originals (series 1). Interestingly, series 
2 has a correlation of almost zero (+0.08) with the equally-
weighted portfolio. The problem is that, because we have 
divided the covariance by the product of the volatilities 
of each series, the resulting correlations are blind to 
differences in the volatilities of the two series.

Series 1 is roughly three times more volatile than series 2, 
or roughly the same relationship as that between equity 
and bond volatility. Consequently, equal capital allocations 
have resulted in a portfolio that, because of the volatility 
differences, looks very like series 1. Clearly, correlation tells 
us nothing about how to weight assets to maximise the 
benefits of diversification. To extract better information 

from our correlations, we need to think harder both about 
what we expect correlations to be in the future and the 
data we use to calculate them. Our analysis will improve if 
we first answer some questions:

1 At what frequency do we care about the relationship 
between two assets?

2 What periods in the past are most representative of the 
period in the future we care about?

3 How much data do we have to crunch, given our 
frequency of interest and the number of historical 
periods similar to our expected future?

This analysis is fuelled by an understanding of the 
underlying drivers of asset returns. Three key drivers for 
equities and bonds over one- to three-year periods are 
surprises in real economic growth, real interest rates, and 
inflation. Equities respond positively to positive economic 
growth surprises and negatively to higher than expected 
real interest rates and inflation. Sovereign bonds generally 
respond negatively to surprises in any of these fundamental 
factors. So, if we expect positive growth surprises to 
dominate, then we would expect the equity-bond correlation 
to be negative. If, however, we expect interest rate and/
or inflation surprises to dominate, then we would expect a 
positive correlation. If we are unsure which will dominate, 
we would expect correlations closer to zero.

Figure 4: Not so much moving averages as averages that are moving 
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Average of the 250-day rolling average return of the S&P 500 Index and 10-year US Treasuries, March 1963 – January 2016.  
Source: Bloomberg, Schroders and St Louis Federal Reserve.

Figure 5: Bad magic – making diversification disappear 

y = -0.0084x + 0.0104
R2  = 0.0007

-10
-8
-6
-4
-2
0
2
4
6
8

10
12
% %

-30 -20 -10 0 10 20 30 40

y = 0.4958x + 0.0052

R2  = 0.90808

-15

-10

-5

0

5

10

15

20

25

-30 -20 -10 0 10 20 30 40
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Important Information: The views and opinions contained herein are those of Kevin 
Kneafsey, Senior Adviser, Multi-asset Investment and Portfolio Solutions at Schroders, 
and may not necessarily represent views expressed or reflected in other Schroders 
communications, strategies or funds. This document is intended to be for information 
purposes only and it is not intended as promotional material in any respect. The 
material is not intended as an offer or solicitation for the purchase or sale of any 
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on for, accounting, legal or tax advice, or investment recommendations. Information 
herein is believed to be reliable but Schroders does not warrant its completeness 
or accuracy. No responsibility can be accepted for errors of fact or opinion. Reliance 
should not be placed on the views and information in the document when taking 
individual investment and/ or strategic decisions. Past performance is not a reliable 
indicator of future results, prices of shares and the income from them may fall as well 
as rise and investors may not get back the amount originally invested. Forecast: The 
forecasts stated in the document are the result of statistical modelling, based on a 
number of assumptions. Forecasts are subject to a high level of uncertainty regarding 
future economic and market factors that may affect actual future performance. 
The forecasts are provided to you for information purposes as at today’s date. Our 
assumptions may change materially with changes in underlying assumptions that may 

occur, among other things, as economic and market conditions change. We assume 
no obligation to provide you with updates or changes to this data as assumptions, 
economic and market conditions, models or other matters change. UK Investors: The 
data contained in this document has been obtained from sources we consider to be 
reliable. No responsibility can be accepted for errors of fact and the data should be 
independently verified before further publication or use. This does not exclude or 
restrict any duty or liability that Schroders has to its customers under the Financial 
Services and Markets Act 2000 (as amended from time to time) or any other regulatory 
system. The sectors and company names shown are for illustrative purposes only 
and not to be considered a recommendation to buy or sell securities. Exchange rate 
changes may cause the value of any overseas investments to rise or fall. Investments 
in smaller companies can be less liquid than investments in larger companies and 
price swings may therefore be greater than in larger company funds. Investments that 
focus on specific sectors can carry more risk than investment spread over a number of 
different industry sectors. Issued in April 2016 by Schroder Investment Management 
Limited, 31 Gresham Street, London EC2V 7QA. Registration number 1893220. 
Authorised and regulated by the Financial Conduct Authority. For your security, 
communications may be taped or monitored. SCH32971.

Conclusion
In the current low return environment, investors cannot afford any sloppiness in portfolio construction. When 
it comes to correlations we need to recognize their limitations. At best they distil complex relationships into an 
average over a selected period at a certain frequency of observation. We need to be more careful about the data 
we use and better match the period and frequency of the data with the problem at hand. And we need to trust our 
intuition and think about what drives the relationship between assets and how that affects our expectations of 
their future correlation. With correlations, we need to step out of our black-box mindset and think a little harder 
about what we want and how that affects the process. Garbage in results in garbage out, no matter how many 
decimal places we use to calculate the result. 


