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The story above is clearly a spoof, but it dramatizes a
serious point about misunderstandings concerning cor-
relation. Correlation is not causality. Just because two
assets are positively correlated does not mean that the
rise in price in one asset will cause the other to also

rise.  Similarly, a negative correlation does not mean
the rise in price in one asset will cause the other to
decline. Understanding how correlation is constructed
allows an investor to better appreciate the value of
managed futures within an overall portfolio. For
example, a negative correlation between a managed
futures program and the stock market does not mean
that higher stock returns will necessarily be coupled
with negative managed futures returns.

Correlation is a very useful statistical concept for
portfolio construction and risk management, but its
limitations and subtleties need to be understood and
appreciated in order to be effectively employed.3

Diversification is based on the concept that forming
portfolios of uncorrelated assets which do not move
together should reduce the overall volatility of a
portfolio. The power of diversification is so strong
that a low correlated asset may reduce portfolio
volatility even if it has higher risk than the portfolio.

We do not want to review all of the issues 
associated with portfolio diversification but we 
would like to focus on some fundamental issues con-
cerning the concept of correlation. Because there is
often confusion about what correlation means, we
want to take the time to discuss some of its proper-
ties  and how it may be used or misused. Perhaps the
best way to provide a guide is by answering some
frequently asked questions concerning correlation.

®

New Poll Shows Correlation is Causation   
WASHINGTON - The results of a new survey

conducted by pollsters suggest that, con-

trary to common scientific wisdom, corre-

lation does in fact imply causation. The

highly reputable source, ---- Polls, Inc.,

surveyed 1009 Americans during the month

of October and asked them, “Do you believe

correlation implies causation?” An over-

whelming 64% of Americans answered “YES”,

while only 38% replied “NO”. Another 8%

were undecided.  This result threatens to

shake the foundations of both the scien-

tific and mainstream community. 

“It is really a mandate from the people,”

commented one pundit who wished to remain

anonymous. “It says that the American peo-

ple are sick and tired of the scientific

mumbo-jumbo that they keep trying to shove

down our throats, and want some clear

rules about what to believe. Now that cor-

relation implies causation, not only is

everything easier to understand, it also

shows that even science must answer to the

will of John and Jane Q.Public.”2
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(bell-shaped) and the combination of the two is also
normally distributed. In reality, JWH managed
futures programs have slight positive skew and are
not normally distributed. The value of this skew is not
incorporated in the correlation coefficient measure.

There is no simple alternative measures that can 
account for the impact of skew, but some simple 
stories can explain the value of skew.5 If high man-
aged futures returns (the strong positive skew) occur 
during periods of equity dislocations, the value of
managed futures will be under-represented by the
single correlation coefficient.

Correlation also assumes that the variance of the
variables do not change through time.Changing vari-
ance will lead to misrepresentation of the correlation
coefficients. For example, if there is an increase in the
standard deviations of the variables being compared,
there will be a corresponding decrease in the correlation.

Given these assumptions and their violations, is
the correlation coefficient meaningless? No; however,
care must be taken in making too many generaliza-
tions from a simple statistic.

What is the Impact on Non-linear
Correlation Coefficients?

The correlation coefficient measures the linear
relationship between two variables, so if there is a

strong non-linear relationship between two variables,
it will not be properly represented with this statistic.

Figure 2 shows the correlation coefficient
between JWH’s Financial & Metals Portfolio
(“F&M”) and a number of equity indices.

In all cases, the correlation is negative, but this 
single number does not show the complexity of the
relationship as depicted in a decile graph. It seems
that the relationship between F&M and equity
returns cannot be measured through a single num-
ber, which suggests that the assumption of a linear
relationship does not hold. This, of course, does not
mean that the overall negative correlation does not
have value. It does mean that the value of F&M is
more complex than what can be described with the
simple correlation coefficient. 

Non-linearity has significant meaning for man-
aged futures. We find that historically there is a

Figure 2: Correlation Between F&M and Major Equity Indices
(October 1984 – December 2003)

S&P 500 NASDAQ DJIA F&M

Average monthly return 1.15 1.25 1.30 2.78

Standard Deviation 4.53 7.07 4.61 11.39

Correlation with F&M -0.08 -0.14 -0.07 1.00

Sources: Micropal, JWH
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(October 1984-December 2003)

Sources: Micropal, JWH
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strong negative relationship between managed
futures and the equity markets especially during
periods of poor equity performance. Alternatively,
there is a positive relationship during periods of
stronger equity performance. For example, in Figure
3, we compare the returns for the F&M Portfolio 
since its inception and the S&P 500 over different
deciles of performance for the S&P 500. The figure
shows the average returns for the F&M Portfolio pro-
gram during the worst 10 percent of the return per-
formance for the S&P 500. There is a clear strong dif-
ference in returns. However, this strong negative
relationship is not found during the periods of
strongest equity performance. We like to say that
there is a smile to our F&M Portfolio performance
relative to the span of equity performance, which is
similar to a straddle. This relationship will be under-
represented or more aptly misrepresented with a 
single correlation coefficient. 

This story can also be shown by looking at corre-
lations for four ranges of S&P 500 performance in
Figure 4. Comparing the correlation for each quartile
shows significant changes in the relationship. If
there is a stable linear negative relationship across
all times, the correlations will be similar for each
quartile. For our F&M Portfolio, there is a strong
negative correlation during the 1st quartile (worst)
performance of the S&P 500 but a slightly positive
relationship during the 4th quartile (best) perform-
ance of the S&P 500 returns.

What are the Main Misconceptions Concerning
Correlation Coefficients?

Knowing two variables are independent does not
mean that their correlation should equal zero. They
could be influenced by some unique third factor. Most
of the possible increase in correlation in the short-
run is due to an external factor affecting both vari-
ables. Similarly, a zero correlation does not imply
that the two variables are independent or do not have 

a relationship. It could be related to the time 
period analyzed.

What is the Relationship Between Correlation
Coefficients and Risk Reduction?

All else being equal, a lower correlation coeffi-
cient between two variables will create more risk
reduction when these assets are combined in a port-
folio. In fact, a low correlation may offset the impact
of a lower Sharpe ratio of an asset relative to a port-
folio’s Sharpe ratio. It has been shown that if 
the Sharpe ratio of an asset is greater than 
or equal to the Sharpe ratio of a portfolio times its
correlation with the portfolio, it will provide diversi-
fication benefit. A portfolio of high Sharpe ratios of
correlated managers may actually put an investor at
significant risk if there are adverse changes to the
styles held. Low correlation for diversification may in
some cases be more valuable than returns.

What Causes Correlations to Change?
Given there is not a causal relationship with a cor-

relation coefficient, a strong and changing relationship
could be driven by an unobserved third variable. For
example, oil price shocks often precede recession. A
negative correlation between a managed futures pro-
gram and the equity market could be caused by this oil
price shock. The price hike could have a negative
impact on the stock market and a positive impact on
the managed futures program, and thus cause a nega-
tive correlation between stocks and the managed
futures program. It is important to analyze the causes
for why correlations may change and determine what a
given style will do during different market conditions.
Low correlation is the result of style differences.

Should You Be Concerned if Correlation
Coefficients Change?

A phenomenon that has been found with 
many international stock markets is that they 
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actually increase in correlation when there is a
decline in the US stock market. An increase in 
the correlation coefficient causes a decrease in the
diversification benefit from an additional asset in a
portfolio. If the correlation gets too high for these
similar asset classes, they will trade like one asset
and actually increase the risk in a portfolio. 

If correlations decline when there is more turbu-
lence or when there is an increase in risk from tradi-
tional stocks and bonds, a change in correlation can
actually be a positive. This seems to be the case with
a majority of our JWH programs, where there is a
greater negative correlation when the stock market
declines as shown by the example in Figure 4 for the
F&M Portfolio.6

Have Correlations Changed Over Time for
JWH Programs?

The correlation of JWH programs to the equity
market as represented by the S&P 500 has 
been quite low for a long period of time. We have cal-
culated the 36-month rolling correlations for the
F&M Portfolio and JWH’s Original Investment
Program. We find that the correlation does change

through time, but generally it has been close to zero,
as represented in Figure 5. The standard deviation
for the correlation coefficient is equal to .17. 

Only recently has the correlation turned out to be
more strongly negative. This is based on strong bond
and currency market trends and not because of the
decline in equity markets. These strong trends may
be related but the negative correlation is not the
result of taking large short positions in the global
equity index futures markets.

Conclusions
Correlation coefficients can at times to be formida-

ble, yet they are fundamental statistics for portfolio con-
struction. Investors should want uncorrelated assets
because they can provide better diversification and
reduce the overall risk of the portfolio. However, they
may not always behave as expected. So an understand-
ing of the assumptions often made and inherent dynam-
ics will reduce the chance for surprises and ensure that
the principal value is better protected.
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Mark S. Rzepczynski, Ph.D.
President & Chief Investment Officer
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The correlation is based on some simple statistical
building blocks. The variance of a random variable
measures the average squared deviations from the
mean. For an asset with monthly returns of X and
with a mean of   

and its standard deviation is calculated as the square
root of variance 

The covariance is similar to the variance; the product
of the deviations from the mean of the two variables
being compared. In fact, the variance is the covariance
of a variable with itself. For two sets of returns X 
and Y,

Unfortunately, the covariance is not a very intuitive
number because it does not have a specific scale. It is
hard to give a covariance meaning. This is why it is not
used in analysis, but it is a workhorse for any correla-
tion coefficient. 

The correlation coefficient is a ratio of the covari-
ance between two variables and the product of their
standard deviations. It is the covariance scaled by the
standard deviation of each variable. Scaling versus the
standard deviations is what forces the correlation to be
between -1 and 1.

Positive (negative) correlation numbers suggest a pos-
itive (negative) relationship between the two vari-
ables. Note that if there is an increase in the standard
deviations of the two variables, the correlation will
decline regardless of whether there is a positive or
negative relationship. 

Another way of looking at or computing the corre-
lation coefficient is to say that is the product of the
deviations from the mean of two variables scaled by

their standard deviations. This is just an expansion of
our earlier definition of correlation.

The correlation coefficient is not a regression coef-
ficient for levels or changes in two variables, so you
cannot say that if the correlation coefficient is, for
example, .5, a 1% change in variable A will lead to a
.5% change in variable B. If a manager has a negative
correlation with the stock market it does not automat-
ically mean that a positive stock return will lead to a
negative return of the managed futures program. This
is very important because the interpretation that you
can measure the move in one variable versus another
is a key misinterpretation of correlation.

However, the correlation coefficient is imbedded in
the regression coefficient between two variables. The
regression coefficient is the linear relationship
between two variables which fits the line that mini-
mizes the squared distance from the data in a scatter
plot. The regression coefficient is equal to the correla-
tion coefficient times the ratio of standard deviations
of the “Y” and “X” variable of a regression. Similarly,
correlation is the standardized slope of a regression.

Regression:  where    is the error term and a is the con-
stant

Regression coefficient:   

We can take the average of X and Y as the estimation
of mean    and       ,then 

Clearly, the correlation coefficient is a workhorse for
any linear regression. But they are not the same thing
and are often confused.

APPENDIX
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JWH JOURNAL NOTES

Financial and Metals Portfolio (F&M)
During certain periods covered in the performance record, proprietary funds
are included. The absence of management and incentive fees as well as
reduced commissions during this time may have had a material effect on the
rate of return. However, this potential material effect has decreased as client
funds have composed the entire performance record from July 1987 to April
1991. In May 1991 one proprietary account, and in March 1992 a second pro-
prietary account, began trading in this program. Both accounts are included
in the performance information from their inception until August 1995. The
maximum percentage of proprietary funds during this time frame was less
than 0.5% and had no material impact on the rate of return.

In May 1992, position sizes were reduced by 50% for 35% of the assets in the
Financial and Metals Portfolio at the request of a client. This reduction in
position size materially affected the rates of return in some JWH accounts; the
1992 annual rate of return for the relevant accounts was negative 24.3%. The
1992 annual rate of return for the Financial and Metals Portfolio was nega-
tive 10.9%. If these accounts had been excluded from the performance record,
the 1992 annual rate of return would have been negative 3.9%. The effect of
this reduction in position size was eliminated in September 1992 when all
accounts in this program underwent a reduction in position size.

Strategic Allocation Program (SAP)
From inception to May 7, 1998, the performance of the individual program
components are also included in the composite performance of each individ-
ual investment program.

Original Investment Program
During certain periods covered in the performance record, proprietary funds are
included. The absence of management and incentive fees and reduced commis-
sions during this time may have had a material effect on the rate of return.
However, this potential material effect has decreased as client funds have com-
posed the entire performance record from July 1988 through October 1994.
From November 1994 through April 1999, one proprietary account was trading
pursuant to an investment in a fund. This proprietary account was traded in
exactly the same manner that client funds were traded, and was subject to all
of the same fees and expenses that were charged to a client investment in the
fund; therefore, there is no material impact on the rates of return presented.

S&P 500® (SPX) is a trademark of The McGraw-Hill Companies. The S&P
500® Index tracks the stock performance of 500 U.S. companies across four
industry groups.  It is a market-value weighted index with each stock's weight
in the index proportionate to its market value. All data for S&P 500® is
obtained from Standard & Poor's Fund Services (2004) (1-800-596-5323 -
http://www.micropal.com).  JWH cannot be responsible for errors or omis-
sions from this source.  Figures are calculated using the monthly rates of

return on a compounded basis for the periods shown, and are not a sum or
average of the annual rates of return. 

NASDAQ Composite Index: A market-value weighted index of all common
stocks listed on NASDAQ.

Dow Jones Industrial Average (DJIA): Measure of the performance of the
collection of 30 "blue-chip" stocks, considered the leaders of the market.

Correlation coefficient: A standardized statistical measure of the depend-
ence of two random variables, defined as the covariance divided by the stan-
dard deviations of two variables.

Correlation: Statistical measure of the degree to which the movements of
two variables (stock/option/convertible prices or returns) are related.

Sharpe ratio: A measure of a portfolio's excess return relative to the total
variability of the portfolio. 

Standard deviation: The square root of the variance. A measure of disper-
sion of a set of data from its mean.

Variance: A measure of dispersion of a set of data points around their
Mean value. 

Regression coefficient: Term yielded by regression analysis that indicates
the sensitivity of the dependent variable to a particular independent variable. 

THE INFORMATION IN THIS NEWSLETTER DOES NOT CONSTITUTE AN
OFFER TO SELL OR A SOLICITATION FOR ANY MANAGED ACCOUNT AND
CANNOT DISCLOSE ALL RISKS AND SIGNIFICANT ELEMENTS OF THE
JWH INVESTMENT PROGRAMS. SOLICITATIONS CAN ONLY BE MADE
WITH JWH’S CURRENT DISCLOSURE DOCUMENT, WHICH IS AVAILABLE
AT THE OFFICES OF JWH UPON REQUEST OR ON OUR WEB SITE AT
HTTP://WWW.JWH.COM.   FURTHER DETAILS OF PAST PERFORMANCE
AND DEFINITIONS OF TERMS USED TO STATE PAST PERFORMANCE ARE
PRESENTED IN THE DISCLOSURE DOCUMENT. READ AND EXAMINE
THE DISCLOSURE DOCUMENT BEFORE SEEKING JWH’S SERVICES.

ALTHOUGH OFFERING POTENTIAL BENEFITS, AN INVESTMENT WITH
JWH IS SPECULATIVE, INVOLVES A HIGH DEGREE OF RISK, AND IS
DESIGNED ONLY FOR SOPHISTICATED INVESTORS WHO ARE ABLE TO
BEAR THE LOSS OF MORE THAN THEIR ENTIRE INVESTMENT.  SOME,
BUT NOT ALL, OF THE RISK FACTORS THAT SHOULD BE CONSIDERED
PRIOR TO MAKING AN INVESTMENT DECISION INCLUDE: FORWARD
CONTRACT TRADING, WHICH IS NOT AFFORDED THE REGULATORY
PROTECTION OF EXCHANGES OR THE COMMODITY EXCHANGE ACT
AND MAY SUBJECT AN INVESTOR TO GREATER RISKS THAN TRADING
ON US EXCHANGES; TRADING ON NON-US FUTURES EXCHANGES,
WHICH ARE NOT REGULATED BY ANY US GOVERNMENT AGENCY AND
MAY INVOLVE CERTAIN RISKS NOT APPLICABLE TO TRADING ON US
EXCHANGES; CURRENCY RISKS ASSOCIATED WITH FOREIGN-DENOMI-
NATED MARGIN DEPOSITS; POSSIBLE FAILURE OF BROKERAGE FIRMS
OR FUTURES EXCHANGES; AND ILLIQUID MARKETS, WHICH MAY MAKE
IT MORE DIFFICULT TO ESTABLISH OR LIQUIDATE A POSITION AT A
GIVEN PRICE.  FOR MORE DETAILS ON THESE AND OTHER RISK FAC-
TORS, PLEASE REFER TO JWH’S CURRENT DISCLOSURE DOCUMENT.

THIS DOCUMENT MAY NOT BE REPRODUCED OR DISTRIBUTED WITH-
OUT PRIOR WRITTEN CONSENT OF JWH AND UNLESS IT IS ACCOMPA-
NIED OR PRECEDED BY A CURRENT JWH COMMODITY TRADING ADVI-
SOR DISCLOSURE DOCUMENT.

PAST PERFORMANCE IS NOT NECESSARILY INDICATIVE OF FUTURE
RESULTS.

1 Mark Rzepczynski Ph.D., President and Chief Investment Officer and
Wei Feng, Research Analyst, John W. Henry & Company, Inc.
2 This was taken from the Michigan Cognitive Psychology Happy Hour
email archive from November 13, 1988.
3 See the JWH Investor Support piece called Learning to Love Non-
Correlation.
4 A useful article is Joseph Lee Rodgers and W. Alan Nicewander
“Thirteen Ways to Look at the Correlation Coefficient” The American
Statistician; February 1988 Vol 42, No 1 pp 59-66.
5 One measure is to use Spearman’s rank order correlation to account
for correlation without a distribution assumption. However, this method
may not capture the non-linear extremes.
6 For more information on how JWH programs during turbulence, see
JWH Journal: Regime Dependent and Within-Horizon Risk Analysis of
JWH Programs; Volume 1: Issue 3.
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