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Editor’s Note: 
In a 2004 white paper titled “Stop Playing with Your Optimizer!,” 
Truman Clark, a vice president and original member of Dimensional’s 
Research Group, illustrated the limitations and hazards of using  
mean-variance optimization in portfolio selection. In this column,  
Brad summarizes and builds on Truman’s original points, presenting 
updated index data for an illustration in a Canadian portfolio.

Stop Playing with 
Your Optimizer! (Revisited)

The importance of asset allocation has been 
highlighted for decades by many mutual fund 
companies, money managers, and financial advisors. 
The emphasis on portfolio structure over security 
selection and market timing has served investors 
well and is supported by volumes of academic 
research. However, aspects of this research have 
been somewhat overstated by marketing departments 
trying to promote their products and services.

For example, asset allocation recommendations are 
often accompanied by illustrations of mean-variance 
“optimal” portfolios that sit along an efficient frontier 
where expected returns are maximized for each level 
of standard deviation. Part of the allure of mean-
variance optimization and the efficient frontier is 
the connection with Harry Markowitz’s theory of 
portfolio selection. Although there is tremendous 
cachet from associating one’s asset allocation 



approach with “Nobel Prize-winning research,” 
so-called optimizers merely create the illusion of 
scientific accuracy. The illusory effects are magnified 
when precise weights in various asset classes are 
specified to two decimal places.

More importantly, mean-variance optimization has 
several flaws that undermine its usefulness as a tool 
for investors. The output of optimizers is extremely 
sensitive to the accuracy of the inputs, and even slight 
errors can result in dramatically different allocations 
for a supposedly “optimal” portfolio. Even if the 
inputs can be specified with precision, the whole 
concept is based on the faulty premise that variance  
is a complete measure of risk.

MISTAKE MAXIMIZERS

The parameters required to run a mean-variance 
optimization are the expected returns and standard 
deviations of each individual asset class, along 
with the correlation matrix of all asset classes in 
the portfolio. The required number of inputs for a 
portfolio of N asset classes is equal to N x (N+3)/2. 

With five asset classes, you must estimate twenty 
parameters, and this number increases dramatically 
with the addition of asset classes to the portfolio.

In the following example, we compute the optimal 
allocation (i.e., the one with the highest expected 
return for a given level of standard deviation) for a 
portfolio containing five asset classes—Canadian 
Equity, US Equity, International Equity, Emerging 
Markets Equity, and Fixed Income. We estimate 
expected returns for each asset class, as outlined in 
the table below, and use historical data as the inputs 
for standard deviations and correlations.

To illustrate the impact of input errors, we assume 
that nineteen of the twenty estimated parameters 
(four expected returns, five standard deviations, 
and ten correlations) are calculated with complete 
precision and that they represent the “true” parameter. 
However, we assume that we are unable to accurately 
estimate the expected return of one asset class—
Canadian Equity. We either underestimate or 
overestimate its expected return by 50 basis points. 

INPUT ERROR ILLUSTRATION: “TRUE” EXPECTED RETURN VS. ESTIMATION ERRORS

EXPECTED RETURN

ASSET CLASS TRUE ERROR + ERROR –

Canadian Equity 8.0 .50 .50

US Equity 8.0 0 0

International Equity 8.0 0 0

Emerging Markets Equity 9.5 0 0

Fixed Income 5.0 0 0

The asset classes featured in this illustration (table above and graph below) are represented by the following indexes: Canadian Equity (TSX Composite Index), US 
Equity (S&P 500 Index), International Equity (MSCI EAFE Index), Emerging Markets Equity (MSCI Emerging Markets Index), and Fixed Income (DEX Universe 
Bond Index). S&P/TSX data provided by S&P/TSX. The S&P data are provided by Standard & Poor’s Index Services Group. MSCI data copyright MSCI 2012, all 
rights reserved. Canadian fixed income data provided by PC-Bond, a business unit of TSX Inc.; copyright © TSX Inc., all rights reserved.



This level of precision for expected return estimates 
is wildly conservative given the amount of noise in 
return data. For example, the 95% confidence interval 
for the US equity premium is roughly 3.5% to 12.1%, 
based on data from 1927-2010. Yet in this example, 
we only make a slight error estimating one parameter 
while the remaining nineteen are assumed to be 
perfectly accurate.

Even with this unlikely level of precision, the 
composition of the “optimal” portfolio at a standard 
deviation of 12.5% varies dramatically, as shown 
below. When the expected return on Canadian Equity 
is overestimated by 50 basis points, the optimal 
portfolio contains a 45% allocation to this asset class, 
and when it is underestimated by the same amount, it 
drops to merely 2% of the allocation. Consequently, 
optimizers can function as mistake maximizers 
when more weight is given to the asset class with an 
overestimated expected return, and vice versa.  
In other words, you’re optimizing your errors! 

FAULTY PREMISE

Even if you could estimate inputs with enough 
accuracy to truly identify the efficient frontier, the 
whole concept of optimization is still based on the 
faulty premise that portfolio variance is a complete 
measure of risk.

The empirical analysis of the relation between risk 
and return, in the context of market equilibrium, is 
known as asset pricing. The capital asset pricing 
model (CAPM) was the first asset pricing model, and 
it assumes the only risk investors are compensated 
for is volatility relative to the market, as measured 
by beta. The model is simple, elegant, and intuitive. 
It provides a basic framework upon which many 
other credible asset pricing models are based, and it 
ultimately won a Nobel Prize for William Sharpe. 
Unfortunately, it doesn’t work very well.

All models are, by definition, false because they 
are abstractions from reality and simplifications 
of a complex world. The relevant question is how 
good the model is at describing reality or, in this 
case, the relation between risk and return. Many 
subsequent models that built on the CAPM—and 
resolved some of its deficiencies—suggest that risk 
is multidimensional and cannot be distilled down to 
a single statistic. For example, in their seminal work, 
Fama and French provide compelling evidence that 
average returns can largely be explained by exposure 
to three equity dimensions (market, size, and relative 
price) and two bond dimensions (term and default).1

 

OPTIMAL ALLOCATIONS FOR AN ANNUAL STANDARD DEVIATION OF 12.5%
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1. Eugene F. Fama and Kenneth R. French, “The Cross Section of Expected Stock Returns,” Journal of Finance 47, no. 2 (June 1992): 427–465. See also “Common 
Risk Factors in the Returns of Stocks and Bonds,” Journal of Financial Economics 33, no. 1 (February 1993): 3–56.



This article is for educational purposes only and is not intended as investment advice. 

This information is provided for registered investment advisors and institutional investors and is not intended for public use. 
Dimensional Fund Advisors Canada ULC

For more articles, visit Dimensional’s client site at my.dimensional.com/insight/northern_exposure

AN ALTERNATIVE FRAMEWORK

The final chapter on asset pricing may never be 
written, but we can conclude that the efficient 
frontier is only observable in hindsight, and building 
portfolios solely focused on the tradeoff between 
expected return and standard deviation is not robust. 
When building lifetime portfolios for clients, 
advisors must apply a much broader perspective 
by considering a host of planning and portfolio 
management issues. 

A good starting point for the asset allocation 
decision is the market, which is always an efficient 
portfolio. The aggregate of all investors’ holdings 
is, by definition, the market, so for every investor 
overweighted in an asset class, there must be another 
who is underweighted. Asking how an investor differs 
from others can help guide any decision to allocate 
assets in a way that deviates from the market 

 
portfolio. Risk preferences, tracking error, home bias, 
human capital, non-financial assets, consumption 
patterns, and other variables are some considerations 
that can help answer this question. 

The exhibit below summarizes three key portfolio 
construction decisions for advisors and some 
considerations that could inform these decisions  
for each investor. 

If you encounter the proverbial mean-variance 
investor, perhaps you should run your optimizer.  
For everyone else with multi-dimensional goals, 
forget “optimal” and focus on “reasonable” when 
designing a portfolio.

The contributions of Jim Davis and Marlena Lee are 
gratefully acknowledged.

THREE KEY PORTFOLIO CONSTRUCTION DECISIONS

Dimensions of Expected Return  
for each Asset Class and Region 
Size/Value and Term/Credit

Considerations                         
•  Risk preferences  

Increased exposure to dimensions 
of higher expected return may 
increase risk but may not increase 
volatility.                   

•  Tracking error sensitivity 
Increased exposure to 
dimensions of higher expected 
return may result in periods of 
underperformance relative to  
the market.

Geographic Allocation  
of Asset Class 
Canada/US/Intl./Emerging Markets

Considerations                          
•  Home country bias  

Dividend tax credits on domestic 
dividends and withholding taxes  
on foreign dividends may encourage 
higher domestic allocation.

•  Prevailing term and credit spreads 
Concentrating in countries with 
greater term or credit spreads  
vs. global diversification.

Broad Asset Classes 
Equity/Fixed Income

Considerations                           
•  Tolerance for volatility 

Lower tolerance for volatility may 
require smaller equity allocation.                

•  Human capital 
Higher present value of  
future earnings (e.g., younger 
investor) may enable greater 
equity allocation.
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