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Using Risk Management Techniques
to Improve Portfolio Performance

By J. Richard Zecher & Philip S. Douthit

Most risk management techniques were originally developed for defensive purposes, but risk-
based tools can be applied offensively to improve portfolio performance.   Risk management
allows the inclusion of asset classes and strategies that were previously excluded because they
were viewed as dangerous.   Risk allocation allows the portfolio manager to use an efficient
frontier based on more recent and pertinent data than traditional long term lookbacks, and to
manage to a targeted volatility.   Risk adjusted returns provide the key to monitoring, and
rewarding, a manager’s performance relative to their assigned benchmark.

PROACTIVE PORTFOLIO
MANAGEMENT THROUGH RISK

MANAGEMENT
Risk management techniques are naturally forward looking
and do not require the 3, 5, or 10 years of performance history
used in most standard analyses.  Using the actual positions
held within a portfolio, risk management techniques
anticipate tomorrow’s events, and provide the time
compression required for active management to be effective.

The current standard procedure to determine strategic asset
allocations in the institutional investment world involves
deriving an efficient frontier curve, and then selecting the
most preferred position on that curve.  Each point on the
curve offers a unique combination of expected return and the
risk measured as the standard deviation of returns, and is
associated with a particular allocation of assets.  Described at
this level of abstraction, the process is highly mechanistic and
glosses over all of the interesting, messy and challenging
issues that are associated with actually doing it.

One of the most crucial decisions in the asset allocation
process is to determine which asset classes to include and

which to exclude.  In many cases the decision to exclude an
asset class, or an investment style, is based on such factors as:

• a perceived inability to measure or understand or predict
the risk characteristics of the asset class,

• a track record that is too short to analyze with the usual
history-based evaluation tools.

Previously unacceptable asset classes that can significantly
improve portfolio performance may become acceptable when
risk management techniques are used to understand and
control these risks.  Similarly, the above forward looking
nature of risk management can make short track records
acceptable for strategic consideration.

A second broad area where risk management techniques
either supplement or supplant existing asset allocation
analysis is in the quantitative approach to finding the efficient
frontier for the upcoming investment period.  Traditional
analysis uses historical averages of variances, covariances,
and returns to derive the efficient frontier, and thereby
assumes that these historical averages are the best estimates
of the variance, covariance, and return for the upcoming
period.  The risk management approach uses recent values of
these variables to estimate the efficient frontier for the next
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period.  Because these variables change a lot over time and
because they are highly auto-correlated, this forward looking
technique will produce  different and better results.

And finally, risk management techniques can be used to
evaluate better the performance of individual managers
against their benchmarks.  Outperforming a benchmark
requires taking risks that are different than the risks in the
benchmark.  An important facet of manager evaluations is
measuring what risks you desire each manager to take,
relating these risks to the excess performance the manager
achieves, analyzing concentrations of those risks, and relating
each manager to the rest of the portfolio.

IT IS TIME TO RECONSIDER
HEDGE FUNDS AND

LONG/SHORT STRATEGIES
IN INSTITUTIONAL PORTFOLIOS

Hedge funds and long/short strategies are excellent examples
of asset classes that are frequently excluded from
consideration in the asset allocation process.  This happens
despite the fact that these strategies tend to have low
correlations with equities and bonds, and the fact that many
also have good to excellent Sharpe ratios.

The negatives of hedge funds as an asset class in institutional
portfolios are well known.  In addition to high fees, the two
weightiest problems with hedge funds are :
• they tend to be limited in the total amount that can be

invested in any given strategy,
• they usually lack transparency ( positions taken and

risks assumed are known only after the fact, if at all ).

The first problem is beginning to give way as new globally
diversified strategies come on line at some of the largest and
most sophisticated asset management/global trading firms.
Some of these strategies operate only in the most liquid
futures and/or cash markets.  Others have some sub-strategies
that do have natural limits to the total amount that can be
invested, but base the core of their strategies on deeper and
more liquid markets.  This development is quite recent, and
as it continues it will change the size constraint objection to
using some hedge funds.

These new funds also address the second challenge by using
state of the art risk management techniques that are virtually
identical to the value at risk systems developed for trading
floors over the past decade.  Some of these managers will
provide daily transparency of all their positions under
carefully controlled conditions, making it possible to analyze
fully the risk-return-correlation properties of hedge and
long/short strategies on an integrated basis, and putting them
on an equal footing with the more traditional long only
strategies in the asset allocation process.

RISK ALLOCATION
INSTEAD OF ASSET ALLOCATION

“THE NEW FRONTIER”
The “Historical” approach to constructing an efficient frontier
is to choose a period of history, usually the past five or more
years, and use the experience of that period’s sample to find
averages of returns, variances, and covariances for all the
asset classes to be included in the portfolio.  If these averages
were stable from one five year period to the next, then using
the recent five year period’s efficient frontier to choose an
asset allocation for the next five years would be a reasonable
approach.  On the other hand, if average returns, variances
and covariances are highly volatile from one period to the
next, we should have less confidence that this common
approach will keep us close to the current efficient frontier.

In Table 1a-c, we compare for successive five year periods the
average returns, volatilities, and Sharpe ratios for US Fixed
Income, US Equities, and International Equities.  The
changes in these variables from period to period appear large
enough to call into question the viability of using averages
from one period to set asset allocations for the next.

Table 1a  –  US Fixed Income
       ( FCM 5 year index )

Average

for the 5 yr
period
ending

Total
Return

Total
Volatility

Excess
Return

Excess
Volatility

Sharpe

Dec-70 4.82% 5.00% -0.87% 4.95% (0.18)
Dec-75 5.27% 5.70% -0.66% 5.64% (0.12)
Dec-80 4.08% 8.51% -3.51% 8.44% (0.42)
Dec-85 15.70% 8.25% 4.56% 8.30%  0.55
Dec-90 8.68% 5.56% 1.36% 5.50%  0.25
Dec-95 8.26% 4.56% 3.55% 4.46%  0.80
Apr-97 6.18% 4.60% 1.64% 4.55%  0.36

Table 1b  –  US Equity
       ( S&P total return )

Average

for the 5 yr
period
ending

Total
Return

Total
Volatility

Excess
Return

Excess
Volatility

Sharpe

Dec-70 3.60% 14.30% -2.03% 14.32% (0.14)
Dec-75 3.22% 16.97% -2.61% 17.05% (0.15)
Dec-80 12.44% 14.52% 4.29% 14.44%  0.30
Dec-85 13.18% 13.61% 2.26% 13.82%  0.16
Dec-90 13.29% 19.36% 5.69% 19.38%  0.29
Dec-95 16.48% 9.93% 11.44% 9.83%  1.16
Apr-97 16.98% 9.19% 12.01% 9.10%  1.32
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Table 1c  –  International Equity
       ( EAFE total return 50%/50% $/Local )

Average

for the 5 yr
period
ending

Total
Return

Total
Volatility

Excess
Return

Excess
Volatility

Sharpe

Dec-70
Dec-75 9.30% 16.33% 3.16% 16.48%  0.19
Dec-80 14.11% 10.85% 5.85% 10.83%  0.54
Dec-85 17.99% 12.67% 6.64% 12.95%  0.51
Dec-90 14.00% 20.51% 6.35% 20.56%  0.31
Dec-95 8.57% 13.74% 3.85% 13.74%  0.28
Apr-97 10.83% 11.92% 6.10% 11.95%  0.51

An alternative approach uses information on returns,
variances and covariances from the more recent past and
compares it with longer periods.  Further, asset allocations
can be reset more frequently.  Of course this would make the
most sense in the case where variances or correlations were
changing by enough to lead to very different efficient asset
mixes.  We refer to this approach as the “Risk Allocation”
method because, as in other risk based
applications, it uses information from
the recent past to look forward into the
near term future, and it emphasizes
the ability to take more frequent
actions to adapt to changing
conditions.

In order to compare these two
approaches to asset allocation  –  the
Historical approach and the Risk
Allocation method  –  we define two
portfolios with exposures to US Fixed
Income, the S&P 500, and EAFE.  For
the Risk Allocation method, we also
include sample performance indicative
of the long/short strategies discussed
in the previous section.

We used an Historical approach to
optimize the asset allocations at the
beginning of each five year period
using a five year historical lookback,
and a targeted annual volatility of about 14% to 15% which is
close to the average volatility of the S&P 500 over the past
four decades.  We maintained that mix for the whole five year
period.  Figure 1 presents these Historical approach’s results,
along with an Equity Only portfolio for comparison, and
shows a 10¼% return on an average volatility of almost
exactly 14%, producing an overall Sharpe Ratio of 0.22.  The
reference Equity Only portfolio produced almost 11% on
almost 15% volatility for an overall Sharpe Ratio of 0.25.
The Historical portfolio’s slightly reduced volatility
demonstrates the benefit of diversification, but its marginally
inferior returns confirm our hypothesis that changing
conditions impact the standard approach to strategic
allocations.

When reviewing the results of the Historical portfolio for each
five year period, presented in Table 2, note that the actual
realized volatility changes greatly from period to period,
varying between 19½% to 8½%, further confirming our
hypothesis that markets change substantially over time and
that change impacts the portfolio’s performance.

Table 2  –  Historical 5 Year Portfolio
     Targeting 14% Volatility

Average

for the 5 yr
period
ending

Total
Return

Total
Volatility

Excess
Return

Excess
Volatility

Sharpe

Dec-70 3.60% 14.30% -2.03% 14.32%  (0.14)
Dec-75 3.27% 16.55% -2.56% 16.62%  (0.15)
Dec-80 12.65% 9.69% 4.49% 9.64%  0.47
Dec-85 13.29% 13.33% 2.37% 13.55%  0.17
Dec-90 13.29% 19.36% 5.69% 19.38%  0.29
Dec-95 12.51% 8.35% 7.63% 8.28%  0.92
Apr-97 15.58% 8.63% 10.66% 8.57%  1.24

The Risk Allocation method optimizes strategic risk
allocations at the beginning of each year using the asset
classes’ recent performance to assess their ex ante risk.  Like
the Historical portfolio,  this Risk Managed portfolio was also
managed to an annual volatility target of 14%.  However,
instead of achieving the targeted volatility through the mix of
asset classes, the risk management approach reallocated risk
capital on a monthly basis to lever ( and de-lever ) to the
volatility target.

The Risk Allocation method’s results are presented in Figure
2 along with the above Equity Only portfolio again for
comparison.  They show a 12¾% return on an average
volatility less than 14% for an overall Sharpe Ratio of 0.39.

Portfolio Performance
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Figure 1
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This higher return on slightly less risk illustrates the
advantages of the Risk Allocation method over the Historical
approach.  Again, reviewing the results of the Risk Allocation
portfolio for each five year period, presented in Table 3, we
note that the actual realized volatility varies only between
15½% to 12%, demonstrating the tighter control of the
method.

Table 3  –  Risk Allocation Portfolio
     Targeting 14% Volatility

Average

for the 5 yr
period
ending

Total
Return

Total
Volatility

Excess
Return

Excess
Volatility

Sharpe

Dec-70 4.68% 13.57% -1.00% 13.60%  (0.07)
Dec-75 4.07% 12.15% -1.80% 12.27%  (0.15)
Dec-80 10.55% 15.52% 2.53% 15.58%  0.16
Dec-85 16.75% 13.72% 5.51% 13.98%  0.39
Dec-90 16.01% 14.50% 8.23% 14.51%  0.57
Dec-95 21.02% 12.05% 15.80% 11.94%  1.32
Apr-97 22.38% 13.15% 17.20% 13.05%  1.32

The superior performance of the Risk Allocation method
comes from combining the forward looking risk-based
allocation process, the active volatility management, and the
use of long/short strategies.  The risk-based allocation process
alone is superior to the Historical approach, but only
marginally so.  Active volatility management to adapt to the
demonstrated changing market conditions and improve the
period to period realized volatility comes at a small price in
performance.  The majority of the improvement comes from
improving the diversification by adding long-short strategies
now made acceptable by risk management and transparency.

“SHORT” THE BENCHMARK TO
MEASURE THE MANAGER

Having determined the desired strategic risk allocations using
benchmarks, the portfolio manger must implement the
allocations with individual managers; raising a second tier of
questions :
• How do you measure each manager’s performance
• How do you compensate each manager

Here the presumption is that by taking tactical risks relative
to the benchmark, the manager can achieve an incremental
return above their benchmark.  Clearly, with all the effort the
portfolio manager has taken to achieve diversification across
asset classes and into sub classes, the individual managers
must be measured against their assigned benchmarks.

This is not a moot point.  History tells us that most managers
fail to better their benchmark  -  that transaction costs
outweigh potential gains.  Yet most portfolio managers and
asset managers alike continue to seek these elusive returns.
All the more reason each manager must be measured against

their assigned benchmark; both the
return achieved and the risk taken.
The excess returns should outweigh
the excess risks.  If not, the returns
are not worth the risk, and the
portfolio manager should seek another
manager or simply use an index fund.

Ex-post, we know each manager’s
return and their benchmark’s return.
The difference is the manager’s
excess return or “alpha”, positive or
negative.  And the standard deviation
of these differences is a return-based
indication of the risk taken relative to
the benchmark or “tracking error”.

Ex-ante, or looking forward before the
event, we measure each manager’s
risk by summing the correlated risk of
all their individual positions - their
Value at Risk (VAR).  Extending this
concept, we measure each manager’s

risk relative to their assigned benchmark by then “shorting”
their benchmark and again summing the correlated risk.  The
result is the excess risk or “tracking risk”.

If a manager held all the securities comprising the benchmark
in their respective weightings, then the aggregate risk of the
“long” portfolio would be exactly the same as the risk of the
“short” benchmark, and the tracking risk would be Zero  –
and of course, there would be no excess return.  An indexer’s
tracking risk, for example, would be negligible.

Portfolio Performance
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If the same manager took additional risk, increasing beta or
duration, then the aggregate risk of the “long” portfolio
would be greater than the risk of the “short” benchmark and
the tracking risk would increase.  Perhaps counterintuitively,
but just as importantly, if the manager took less absolute risk,
decreasing beta or duration, then the aggregate risk of the
“long” portfolio would be less than the risk of the “short”
benchmark and the tracking risk would symmetrically
increase.  Only when the holdings replicate the benchmark is
there no tracking risk.

Similarly, if the manager had the same average beta or
duration, but with a different composition of sectors,
individual weightings, or even “style” then the risk would not
perfectly correlate with the benchmark and the aggregate risk
of the “long” portfolio would not be offset by the risk of the
“short” benchmark and there would remain some tracking
risk.

Many managers would argue that moving to cash is a
conservative move, reducing risk.  But to a portfolio
constructed with optimized asset classes, such a move is just
as risky as leverage.  Any deviation from the benchmark is a
risk for the strategic allocation process for which there should
be commensurate return.

Here we return to the starting premise  -  that by taking
tactical risks relative to the benchmark, a manager can
achieve an incremental return above that of their benchmark.
“Tracking Risk” will always become “Tracking Error”.  If the
manager’s realized return over time is proportional to the risk
they took to achieve that return, then the risk was worth it.  If
not, then it wasn’t.

Managers’ compensation should be related to their realized
performance relative to the risks taken, just as we recommend
measuring their performance.  Managers who produce more

return for the same risk deserve superior compensation, and
possibly allocation.  Incentive fee programs are usually
calculated on the basis of excess return only, not risk adjusted
excess return.  If you can calculate risk, you can calculate risk
adjusted returns, and compensation based on the latter is a
natural extension.  Managers who underperform their
benchmarks  –  over time  –  do not earn their fees.

RISK MANAGEMENT IS THE KEY TO
THE FUTURE

The future for risk-based portfolio management techniques is
now.  Diversification works.  Portfolio managers must learn
that taking opaque sovereign risk and credit risk to achieve
diversification does not help them control expected
performance.  There are many new tools available to achieve
balanced performance to outpace liabilities.  Three
irreversible trends within the practice of portfolio
management are forcing risk-based tools into the science and
art of portfolio management.
• Today’s technology makes it physically practical, and

economically possible, to know your positions, and your
risk, every day.

• Globalization and the need to view a balanced portfolio
as a single entity requires the common language of risk
to compare multiple asset classes.

• Now that you can know, and should know, you must
know  –  and act.  Portfolio managers are now
accountable for the risk as well as the performance of
their asset managers.

The forward looking nature of risk management tools will
help portfolio managers achieve superior returns with
improved consistency and without surprises.   ¦

FERRELL CAPITAL MANAGEMENT has developed a core competence in measuring, analyzing, and controlling financial market risk.  The firm applies its core
competence in risk management to its two principal businesses, money management and risk consulting.  FERRELL CAPITAL MANAGEMENT is registered as an
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MANAGEMENT believes reliable.  Nevertheless, we do not guarantee the accuracy or completeness of any information represented in this report.  Neither the information or
any opinion expressed constitutes a solicitation of the investment services of FERRELL CAPITAL MANAGEMENT, which is made solely by prospectus and should be read
carefully before investing in any one of FERRELL CAPITAL MANAGEMENT’S funds.  Furthermore, past performance results, as stipulated in this report, are not
indicative of or a guarantee of future results.
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