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Cheerful Thoughts to Start Your Day
"There is always a well-known solution for
every human problem – neat, plausible, and
wrong”
H.L. Mencken

“Eat a live frog every morning. Nothing worse
can happen to you all day.”
Nicholas Chamfort
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Introduction

The asset management industry generally uses the
terms “tracking error” and “active risk” as being
equivalent for both passive and active
strategies. This is untrue for an obvious reason.

We will discuss alternative calculations of “active
risk” which are provided in Northfield risk reports.

Every active manager (and investor using an active manager) must
believe ex-ante that their strategy will produce positive
benchmark relative returns. If the benchmark represents the
opportunity set for the average investor, it is arithmetically
impossible for everyone to produce an above average return.

We will also demonstrate a more sophisticated way to describe
the distinction, which implies that the industry practice of trying
to maximize “information ratios” for active portfolios is ill advised
even in theory.

A large fraction of active managers must therefore be wrong
about the expectation of positive outperformance. As a metric of
risk, tracking error does not account for this unavoidable
“wrongness”.
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Statement of the Problem
• Within asset management, the risk of benchmark relative performance is typically
expressed by measures such as “tracking error”, which describes the expectation of
times-series standard deviation of benchmark relative returns.
– This is useful for index fund management, where the expectation of the mean for
benchmark relative return is fixed at zero.

• The active management case is problematic, as tracking error excludes the
potential for the realized future mean of active returns to be other than the
expected value.
– All active managers must believe their future returns will be above benchmark (or peer
group average) in order to rationally pursue active management, yet it is axiomatically
true that roughly half of active managers must produce below average results.
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Active Risk is Different From Tracking Error

In this optimization tracking error went way down but
active risk went way UP!
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How Different is Up to the User
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Qian and Hua
• Tracking error alone is sufficient under the EMH because true alpha is
zero for all managers
• Qian and Hua (2004) defines “strategy risk”. In essence, it is the risk
created because the skill level of the active manager is not constant
over time, as evidenced by the mean return being other than
expected. They use the terms “active risk” to describe the
combination of the tracking error and strategy risk. They formulate
active risk as:

σactive = σIC * n.5 * σTE
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An Improvement
• One way to improve this formulation is to replace the use of the information
coefficient (IC) with the Effective Information Coefficient (EIC) as defined in
diBartolomeo (Journal of Performance Measurement, 2008). Rather than measure
the variation in the correlation of forecasts and outcomes, we measure the
variation in the correlation between “implied alphas” and outcomes.

σactive = σEIC * n.5 * σTE
EIC = the effective information coefficient, the correlation between implied alphas
and outcomes
This is better because EIC can be estimated by investors not just managers with
internal knowledge. It also captures the impact of constraints and trading costs
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Improvement on Breadth
• We need a simple expression for “breadth”, the number of independent
bets per year
– Ask yourself, “How many equal weighted uncorrelated stocks of average volatility
would give me the same volatility as my portfolio?” This the number of effectively
independent positions in your portfolio.
– How many times per year do you make the bets? Just divide annual percentage
turnover by 100.

N = (σiMean / σp)2 * (T / 100)
σiMean = average volatility of individual portfolio stocks
σp = portfolio volatility
T = annual percentage turnover
www.northinfo.com

Slide 9

A More General Approach
• A more general conception of the problem would be to think of active
risk as the square root of total active variance

σactive = (σmean2 + σTE2 + 2 * σmean * σTE * ρ).5
Where
σmean = uncertainty of the true mean relative to expectation of the
mean
ρ = correlation between uncertainty and tracking error
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A Rule of Thumb
• One way to approach this problem is to consider a binary distribution
for the active return of a manager.
• We assume that each manager has a benchmark relative return
expectation of portfolio alpha αp with a probability w of being
correct.
• If the manager’s forecast is wrong, they have a probability of (1-w) of
realizing –αp.
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Seeing the Real Picture (Big Left Tail)

Bimodal distribution with the investor expectation of
positive active return αp and 50% likelihood of
outperformance
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A Rule of Thumb 2
• With this framework, the value of σmean is

σmean = ((1-w) * 4 * αp2).5
Where
w = is the probability of realizing the expected alpha
αp = manager’s expectation of portfolio alpha
For w = .5 we obtain the simple expression
σmean = 2.5 * αp

www.northinfo.com

Slide 13

A More Exact Calculation
•

A more exact way to calculate the differences between tracking error and active risk is to
convert the “mixture of normals” bimodal distribution we see to a four-moment distribution
– Formulae in Robertson and Fryer (1969)
– This parametrization will have a mean, standard deviation, skew (negative) and excess
kurtosis (positive)

•

Convert the four-moment distribution back to the economically equivalent two moments
using the method of Cornish and Fisher (1938)
– Published CF functions are not monotonic
– Northfield made our own changes to CF to force monotonicity
– Another approach in Chernozhukov, Fernandez-Val, and Galichon (2007)
– Recent improvement to CF for high magnitude skew proposed in Lamb, Monville, and
Tee (2019)
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The Rule of Thumb and the Information Ratio
It is the frequent custom of the asset management industry that the information
ratio is used as a proxy for manager skill.
IR = (αp/σTE)
αp = IR * σTE
σmean = ((1-w) * 4 * (IR * σTE ) 2).5
For w = .5
σmean = 2.5 * IR * σTE
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A Tale of Two Managers
• Let’s make the simplifying assumption that ρ = 0 and consider two
managers, K and L.
• Both managers have TE = 5.
• Manager K is a traditional asset manager that purports to clients that
their IR = .5
• Manager L is a very aggressive fund that purports to its investors that
their IR = 3
• Manager L’s IR is six times as good as Manager K.
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Hoisted by One’s Own Petard
•

For w = .5 we obtain:
For Manager K we get:

σactive = (2 * .25 * 25 + 25).5 = 6.125
About 23% greater than original TE, revised IR about .4
For Manager L we get

σactive = (2 * 9 * 25 + 25).5 = 20.61
More than four times the original TE, with adjusted IR = .73
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Rule of Thumb-Implications
• However, if more aggressive managers with higher tracking errors
tend to also have more uncertainty in their means (i.e. ρ > 0), then it
is entirely possible that the adjusted IR for Manager L will actually
approach the lower value of the much more conservative manager K.
• The lesson for asset owners and particularly “fund of fund” managers
is that their hiring of high IR managers must be predicated on the
belief that the probability that the managers is skillful must be far
above one half despite the obvious constraint on the aggregate value
of w.
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Conclusions

Tracking error is an inadequate measure of risk for active
managers

Redefining IC as EIC and estimating breadth our way
makes the procedures of Qian and Hua (2004) and related
analytical procedures (Ye, Ding) accessible to fundamental
managers and asset owners

Alternatively, active risk can be formulated as the
aggregate of tracking error and the uncertainty of the
mean return over time

The estimation of active risk can be reasonably
parameterized either from a simple “rule of thumb” or
empirical data on a cohort of managers.
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