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ONE OF OUR MOST POPULAR CONTRIBUTORS REVIEWS SOME QUANTITATIVE
 

TECHNIQUES THAT CAN ASSIST THE CONSULTANT IN MANAGER SELECTIONS
 

AND IN ASSET ALLOCATION DESIGN.
 

Introduction 
dentifying and selecting the most appropri
ate mutual fund or money manager to use 
in an investor's portfolio are major aspects 
of the investment consultants responsibili
ties. This is true for both active and passive 
money manager searches and selection. 

When searching for and selecting money man
agers, consultants and investment advisors typical
ly look at both qualitative and quantitative infor
mation before making their recommendations. The 
investment consultant knows that items such as 
philosophy, process, people, and strategic business 
plans are important, if not sometimes more impor
tant than historical performance. Even though the 
qualitative side is important, the investment con
sultant will ultimately use some quantitative mea
sure such as a ratio, statistic, risk-adjusted measure 
of performance, and/or absolute performance to 
validate the qualitative component of money man
ager search and selection. 

Two of the most important quantitative tools 
the investment consultant can use are tracking 
error and the selection Sharpe ratio. When used 
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properly these statistical measures can be 
useful tools. 

Tracking error was defined by Tobe (1999) as 
the percentage difference in total return between 
an index fund and the benchmark index the fund 
was designed to replicate. This definition of track
ing error is best used for evaluation of a passive 
manager such as an index fund. Tracking error 
used in the context of active manager evaluation is 
better defined as active manager risk. For purpos
es of this commentary, tracking error is defined as 
the standard deviation between two return series 
written as: 1 

i-ITE= 
N-l 

Where: 
IE = Tracking Error 
Rp = Return of Manager or Fund 

RB = Return of Benchmark 

N = Number of Return Periods 
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Tracking Error Significance 
he sophisticated investor or plan sponsor 
is concerned with both relative and 
absolute performance. A tool such as 
tracking error can be used to provide an 

acceptable range of relative performance when 
evaluating a manager. High tracking error may be 
caused by style bets, security selection, transaction 
costs, and fees. When consultants look for man
agers to outperform a benchmark, should they 
look for high or low tracking error? Does high 
tracking error imply a higher probability that a 
manager will generate positive alpha? And does 
tracking error correlate with consistent manager 
outperformance? According to Gupta, Prajogi, and 
Stubbs (1999), the number of quarters that man
agers outperformed their benchmarks was uncor
related with tracking error for most asset classes, 
except for emerging market equity and interna
tional fixed income managers. Because of the dis
parity of results, it appears that high tracking error 
does not indicate a manager's ability to generate 
consistent positive alpha. 

For managers to consistently generate positive 
alpha they will have some tracking error. Managers 
who strive to maximize their alpha will most like
ly have a high tracking error. Gupta, Prajogi, and 
Stubbs (1999) suggest that to maximize informa
tion ratios, tracking error for U.S. fixed income, 
international fixed income, U.S. small-cap and 
international developed eqUity should be between 
2 percent and 4 percent. A tracking error of 1 per
cent to 2 percent is indicated for U.S. large-cap 
equity to maximize the information ratio. 
Emerging market equity managers maximize infor
mation ratios in the 6 percent to 12 percent range 
with the best results at the high and low end of the 
range. When multiple managers are considered for 
a portfolio the consultant may want to budget this 
active manager risk by setting a maximum tracking 
error budget for the overall portfolio of multiple 
managers. Investment consultants assist in the 
design of the allocation of various asset classes 
contained in the investor or plan sponsor's portfo
lio. Budgeting of total overall portfolio tracking 
error will help keep the asset allocation strategy on 
track. Too much total active variance from the 
portfolio's total tracking error budget may keep the 

strategy from meeting its objectives. The strategic 
passive asset allocation is the determinant of the 
active portfolio tracking error. Any asset classes' 
contribution to a portfolio will be a factor of the 
asset classes' weight in the strategic portfolio, its 
correlation with the other asset classes and its 
tracking error. 

HEN SEARCHING 

FOR AND SELECTING 

MONEY MANAGERS, 

CONSULTANTS AND 

INVESTMENT ADVISORS 

TYPICALLY LOOK FOR 

BOTH QUALITATIVE AND 

QUANTITATIVE INFORMATION 

BEFORE MAKING THEIR 

RECOMMENDATIONS. 

The consultant can consider tracking error 
relative to a passive benchmark or a returns-based 
style benchmark. The consultant using a passive 
benchmark such as an index will need an index 
that is a good fit for the managers style for the 
tracking error to be of greatest value. Because of 
the uniqueness of each active manager, a Returns
Based Style Analysis (RSBA) or Portfolio 
Opportunity Distributions (PODs) approach 
would give a more accurate benchmark for 
developing tracking error constraints. An out-of
sample analysis may also give an indication of the 
tracking error consistency. 

Continued on page 20 
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Continued from page 19 

Tracking Error Illustration 
ssume that an investor~ benchmark for 
the U.S. equity component of the portfo
lio was an index such as the Wilshire 
5000. The investor wants to outperform 

this benchmark but does not want to underper
form the benchmark by more than 2 percent. The 
investment consultant would want to use a 
manager or group of managers that, when 
combined, would have a low total tracking error to 
the benchmark. 

What if the investor was comfortable with a 
return of 5 percent or more below the benchmark 
with the opportunity to outperform the bench
mark by 5 percent or more? In this case the invest
ment consultant would assemble a manager or 
group of managers that had a much higher track
ing error relative to the benchmark. 

The Information Ratio 
o with tracking error in mind, what is a 
good predictor of consistency of perfor
mance? The selection Sharpe ratio known 
by investment consultants as the informa

tion ratio, and sometimes referred to as the 
appraisal ratio, has shown some correlation with 
consistency of outperforming a benchmark. The 
Sharpe ratio and the selection Sharpe ratio are both 
excellent risk-adjusted measures of performance 
developed by the Nobel Laureate William F 
Sharpe. The Sharpe ratio represents th~ manager's 
returns per unit of total risk. It is sometimes 
referred to as the excess return Sharpe ratio or the 
Sharpe performance index.2 

SR =-r==R~p=-:;';,R~F= 

N-l 

Where: 
SR = Sharpe Ratio 
Rp = Manager or Fund Return 

Rp = Risk Free Rate 

RA = Manager or Fund Arithmetic Mean Return 

N = Number of Return Periods 
I
! 

' The selection Sharpe ratio also known as the 
information ratio is a measure of active (residual) 
or selection return per unit of active (residual) risk. 3 
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IR =-,=~R~p~-==R~B=
 

I.(Rp- RBr 
;=1 

N-l 

Where: 
IR = Information Ratio 
Rp = Manager or Fund Return 

RB = Return of Benchmark 

N = Number of Return Periods 
The only difference in the numerator of the 

Sharpe ratio and the selection Sharpe ratio is the 
choice of benchmarks. The Sharpe ratio uses a 
risk-free asset such as Treasury bills, and the selec
tion Sharpe ratio uses a style benchmark, equity 
index, or fixed income index. I will refer to the 
selection Sharpe ratio as the information ratio for 
the balance of this commentary. 

The information ratio is considered a risk
adjusted measure of performance focusing on 
residual (active) return relative to residual (active) 
risk. This is a useful ratio for comparing skill across 
managers. It can provide a measure of a manager~ 

performance above that attributed to investment 
style. Gupta, Prajogi, and Stubbs (1999) maintain 
that the information ratio is a significant indicator 
of the persistence of manager performance. It has 
been suggested by Sharpe (1994) that for this to be 
a very useful ratio, long and short positions must be 
available with a resulting zero-investment strategy. 
It is very important to use the appropriate 
benchmark in order to have a reliable comparison 
between managers. This is particularly important 
when you have a portfolio made up of 
multiple managers. 

When evaluating money managers, the invest
ment consultant should seek managers with the 
highest information ratios for a given level of risk. 
How well a money manager takes advantage of the 
opportunities available is reflected in the informa
.tion ratio. An active manager may make style, sec
tor, and/or security selection bets. A higher 
Information Ratio indicates that the manager effec
tively selected the correct style, sector, or security 
for a portfolio. The active manager is essentially 
making an ex post or an ex ante forecast regarding 
style, sector, or the securities they select. 

The information ratio can be used as a manager~ 
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skill for ex post (historical skill) or ex ante (an 
assessment of forecasted skill). Remember that even 
though many evaluation tools used by the invest
ment consultant are used for ex ante purposes, nei
ther past performance nor historical ratios are a 
guarantee or indication of future performance. 

The information ratio for the benchmark is 
always zero. The ex post information ratio is an 
annualized residual (active) return per unit of 
annualized residual (active) risk. According to 
Grinold and Kahn (1999), a top quartile manager 
has an information ratio of one half (.50) or high
er. Both equity and fixed income managers have 
similar distributions of information ratios. A man
ager with an ex ante information ratio of fifty basis 
points would indicate sixty basis points of outper
formance relative to the benchmark for every one 
hundred twenty basis points of active risk (track
ing error). This example assumes no expenses, and 
like most investment measurement tools is time 
period dependent. The average information ratio 
should be less than zero due to fees and transac
tion costs if active management is assumed to be a 
zero sum game. Gupta, Prajogi, and Stubbs (1999) 
showed that the information ratio correlated with 
the persistence of manager performance. 

Based on our discussion about Information 
Ratios one might conclude that the investment 
consultant should look for managers for any given 
asset class with the highest Information Ratio. This 
could be a conclusion very far from our objective. 
The investors risk aversion must be considered. 
Risk enters our assessment because the tracking 
error is the denominator in the fraction that repre
sents the information ratio. Consider the following 
two managers: 

Manager A Excess Return (numerator in 
fraction) = 1.10%. Tracking Error (denomina
tor in fraction) = 1.4%. Information Ratio = .79 
Manager B Excess Return = 3.5% and 
Tracking Error = 4.0% resulting in an 
Infomution Ratio of .88. 
Based on the information ratios, Manager B 

would be the best choice. But if we consider the 
larger tracking error needed to produce that excess 
return, then we must consider the investor's aver
sion to risk. The manager should be able to vary 
the tracking error and maintain the same informa
tion ratio at best on an ex ante basis. From this 
point of view the information ratio is the key 
selection criterion. 

Excel Spreadsheet 
Simple spreadsheet can be prepared to 
calculate the information ratio. The his
torical returns on a monthly or quarter
1y basis for the money manager or fund 

would be listed in column A, and those of the 
benchmark in column B. Column C would be 
computed as manager returns minus benchmark 
returns (column A minus column B). The statisti-

NE PROBLEM THAT 

IS PREVALENT WITH 

THE PRIVATE INVESTOR, 

AND TO SOME 

EXTENT CORPORATE 

OR INSTITUTIONAL 

INVESTORS, IS THEIR 

EMOTIONALLY AND 

CONSTANTLY CHANGING 

SUBJECTIVE BENCHMARK. 

cal functions in Excel would be used to compute 
the components of the information ratio. For 
example, if the differential returns were in Cl to 

Cl20 the cell would have: Average (Cl: 
C120)/STDEV(Cl:C120).4 For ex post information 
ratios, annualize the compound return of the man
ager and benchmark. Subtract the annualized 
benchmark return from the annualized manager 
return. Divide this difference by the annualized 
standard deviation of excess return (tracking error). 

Continued on page 22 
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The Behavioral Side 
ne problem that is prevalent with the 
private investor, and to some extent 
corporate or institutional investors, is 
their emotionally and constantly 

changing subjective benchmark. Investment policy 
may dictate a large-cap index as the benchmark for 
a large core manager with a low tracking error. 
However, the investor's benchmark for any partic
ular month might be a technology or Intemet
laden index. Next month the same investor could 
have a subconscious benchmark index of large-cap 
industrial stocks. The investors utility may change 
frequently This irrational behavior of some 
investors can make the investment consultants job 
much more difficult. If an investor pursues illogi
cal behavior it is unlikely that the investor will 
meet the objectives. Such a fallacious course will 
undoubtedly lead to a very high tracking error 
or unreliable information ratio relative to the 
subliminal benchmark. 

Conclusion 
he information ratio and tracking error 
are two statistics that can assist the invest
ment consultant in money manager 
searches and selections and asset alloca

tion design. Maximizing the information ratio can 
be one of the most important elements in choosing 
a manager and constructing portfolios. The infor
mation ratio is a risk-adjusted measure of perfor
mance. The skill of the money manager and the 
manager's ability to find opportunities will be a 
major factor in maximizing the ex ante information 
ratios. For the most reliable ratios, the benchmark 
used should closely reflect the managers invest
ment style. Tracking Error, information ratios, and 
Sharpe ratios are just a few of the quantitative tools 
that the investment advisor should use. 

The author thanks William f Sharpe and Ronald J. 
Surz for their helpful comments about this article. 
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Endnotes 
1. This formula for tracking error is adjusted for 

degrees of freedom. Most money manager analysis soft
ware programs use this fonnula. If not adjusted for 
degrees of freedom, it is typically written 

!(Rp- RBY 
TE = .:-i=-'-'l'----- _ 

N 

Where: 
TE = Tracking Error 
Rp = Return of Manager or Fund 

RB = Return of Benchmark(s) 

N = Number of Return Periods 

2. This Sharpe ratio is adjusted for degrees of 
freedom. Most money manager software analysis pro
grams use this fonnula. If not adjusted for degrees of 
freedom, then it may be written as 

Where: 
SR = Sharpe Ratio 
Rp = Return of Manager or Fund 

RF = Risk Free Rate 

op = Standard Deviation of the Manager or Fund 

Return 

3. This infonnation ratio is adjusted for degrees 
of freedom. Most money manager software analysis pro
grams use this fonnula. If not adjusted for degrees of 
freedom, then it may be written as 

Where: 
IR = lnfonnation Ratio 
Rp = Return of Manager or Fund 
RB = Return of Benchmark(s) 

0A = Standard Deviation of the Active Return 

4. This calculation is adjusted for degrees of free
dom. For calculations based on the entire population, 
replace STDEV with STDEVP This spreadsheet fonnula 
calculates the ex ante infonnation ratio. For ex post, use 
the compound active return instead of mean average 
return. This fonnula also computes the historical' aver
age differential return per unit of historic standard devi
ation of differential return. 
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