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We acknowledge that some investors may not be concerned with 
the components of active risk, instead focusing on the overall 
active risk level. A typical approach for such investors is a barbell 
strategy, in which a proportion of the assets are invested in a 
sub-portfolio – perhaps with a very low tracking error – while the 
rest are held in concentrated, aggressive sub-portfolios. Such a 
strategy lies outside our definition of a core approach.

Nevertheless, the investor may still be exposed to factor biases.
The lower active risk part of the portfolio will hold a large 
number of stocks with weights close to that of the benchmark 
of the portfolio. This should also mean that the portfolio will 
have minimal factor risks. In contrast, the highly concentrated 
portfolio may well contain large factor exposures, which cannot 
be hedged away as there are either too few stocks or the biases 
are intentional and represent the source of manager skill. Only 
when these two sub-portfolios are combined will the overall 
portfolio’s characteristics become apparent.

How to build a core 
equity portfolio

Defining ‘core’
We define core as the same as blend, whereby the investment fund shows 
very little active factor bias. Factor biases can exist along many different 
dimensions. We will focus on biases to either value or growth. We also 
assume no size bias, though we would note that under the Morningstar 
Style BoxTM a blend fund could be small, medium or large cap. As we will 
restrict ourselves to equities, we will not be considering credit quality or 
interest rate sensitivity. Finally, we shall discuss core portfolios from an 
active management viewpoint.

Outlining the problem
The challenge for the active asset manager of a core portfolio is to achieve 
a positive active return (‘P’) from stock selection (‘S’), while hedging out 
exposure to common factors (‘F’) such as sectors, countries, currencies 
and other assorted style exposures (e.g. size, momentum, value and 
growth).  The problem can be represented by this simple equation:

S + F = P

S = stock selection active return
F = factor based active return
P = portfolio active return

There are two main approaches to hedging out common factor exposures: 
the ‘factor bias’ method and the ‘factor neutral’ method.

Whether you are an asset owner, fund-of-funds manager or investment consultant, how should you build a ‘core’ portfolio?
Ideally, a core portfolio should generate returns from stock selection and be free of active factor biases – such as growth 
or value, or large or small cap. We consider two construction methods aimed at achieving this: ‘factor bias’ and ‘factor 
neutral’. We discuss the merits and disadvantages of each, arguing the factor neutral approach is more dependable and 
easier to manage for the asset owner, fund-of-funds manager or investment consultant.

A note on barbell-type strategies
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Factor bias
In the ‘factor bias’ method, the investor assembles a group of managers 
who each maintain exposure to a single factor, such as value or growth. 
The investor’s aim is to net out the factor exposures – i.e. the growth 
bias of one manager is neutralised by the value bias of another. Thus, the 
overall portfolio should show no active factor bias. 

The goal of each individual manager should therefore be to maximize 
stock selection return (‘S’) and minimize factor based return (‘F’), with the 
one exception of the single factor they are attempting to gain exposure to 
– i.e. value or growth. For this approach to work, each manager will need 
to ensure their particular factor exposure is held consistently over time 
while minimizing their exposure to other factors (e.g. size or momentum). 

Ideally, the managers’ individual stock positions, and hence the resulting 
active returns, should be as uncorrelated as possible.

Factor neutral
The ‘factor neutral’ method requires each manager (there may be one 
or more) to individually control factor exposures, thus neutralizing the 
impact of factors (‘F’) on the overall portfolio. The manager (or managers) 
should focus on stock selection (‘S’), which is the source of the portfolio’s 
active return (‘P’). If a number of managers are combined, their stock 
picks should again be as uncorrelated as possible.

This approach is likely to be simpler to implement than the factor bias 
approach, resulting in a higher probability of success as there are fewer 
alpha leakage possibilities.

Source: SICM

       “Factor bias” method

• Requires the use of multiple 
investment managers

• Each individual manager is 
tasked with maintaining an 
exposure to a single factor

• Stock selection enhances returns 
from the factor exposure being 
sought (e.g. value or growth)

• Exposure to this single factor 
should be consistent over time

• By combining these managers’ 
portfolios, the various factor 
exposures are netted out

       “True Core manager” method 
          (Factor neutral)

• Can be achieved with a single or 
multiple investment managers

• The manager(s) should neutralize 
the impact of all factors in the 
portfolio

• The manager(s) focuses on stock 
selection

• Exposure to stock selection 
should be consistent over time

• If a number of managers are 
used, their stock picks should be 
as uncorrelated as possible

1 2

Different approaches to producing positive active return whilst 
hedging out exposures to common factors: 
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A word on multiple-factor models
To assess the relative merits of each approach, it is clearly important to be able to identify and measure factor exposures. In this section we 
provide a high-level overview of the three main categories of multiple-factor risk models:

• Macroeconomic factor models use economic variables (e.g. inflation rates, GDP, etc.) to measure the sensitivity of security returns to these 
types of factors;

• Statistical factor models apply statistical fitting techniques (e.g., factor analysis or principal components analysis) to the covariance matrix of 
security returns to extract factors;

• Fundamental factor models use observed security characteristics (e.g. sector or dividend yield) to explain security returns. We use this type of 
model in this paper via the MSCI Barra multiple-factor risk model, believing it to be a valuable tool to identify, analyze, and manage portfolio 
risk.

To identify factors, MSCI Barra observes patterns over time. Its risk model framework isolates the factors that securities have in common (e.g. 
sector [industry], country, currency, and style). It then performs a cross-sectional regression to estimate each factor’s return over various time 
periods. These common risk factors can then be added to the ‘specific’ (also called asset or security) risk of the stocks to produce a multiple-
factor risk model.

In this paper, of particular interest to us are what MSCI Barra terms ‘risk indices’. This sub-set of common factors includes common investment 
styles such as value and growth, small cap and large cap, or earnings growth and dividend yield.

In the following section, we use the MSCI Barra multiple factor risk model to illustrate the challenges of building a core portfolio under the two 
approaches. 

Total Risk

Common Factor

Risk Indices

Specific Risk

Industries

Source: MSCI Barra 
https://www.msci.com/resources/research/barra_risk_model_handbook.pdf
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BOOK-TO-PRICE GROWTH

Examining value and growth returns
As described above, the aim of the factor bias method is to net off 
the various factor exposures of a number of different managers. An 
examination of the characteristics of portfolios with factor biases shows 
why this can be far from straightforward.

In the chart below we show the accumulated returns of a value-factor 
portfolio and a growth-factor portfolio over a recent fifteen-year period. 
We define the accumulated return as the residual return compared to the 
broad market (the MSCI Barra World Equity factor).

Accumulated returns over time
January 2000 - January 2016

Source: MSCI Barra, SICM analysis
Universe: The GEM3 estimation universe utilizes the MSCI All Country World Investable Markets Index (ACWI IMI), which aims to reflect the full 
breadth of investment opportunities within developed and emerging markets by targeting 99 percent of the float-adjusted market capitalization.
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Influence of other styles
A major complication for investors is that exposure to either the value 
or growth factor can result in exposures to other style factors as well. In 
the following table we show estimates of exposure to other style biases 
when targeting a unit exposure to value (as measured by price-to-book). 
It is probably unsurprising that the value-factor portfolio is biased in favor 
of dividend yield, but there are also biases toward leverage and residual 
volatility. The value-factor portfolio is negatively correlated with growth 
and momentum. Note that we have highlighted only those exposures to 
factors which are statistically significantly different from zero (we have 
chosen a p-value of less than 0.05 to judge significance).

Variable Coefficient Standard Error t-Statistic Probability

C [intercept term] 0.002 0.000 4.518 0.000
Beta 0.043 0.032 1.345 0.180
Dividend Yield 0.134 0.073 1.850 0.066
Earnings Yield 0.072 0.056 1.288 0.199
Growth -0.244 0.094 -2.594 0.010
Leverage 0.528 0.085 6.225 0.000
Liquidity -0.011 0.070 -0.159 0.874
Momentum -0.085 0.024 -3.471 0.001
Non Linear Size -0.060 0.075 -0.800 0.425
Residual Volatility 0.076 0.038 2.013 0.046
Size 0.063 0.057 1.096 0.275
World Equity -0.024 0.014 -1.756 0.081

We undertake a similar analysis for the growth-factor portfolio, as shown 
in the table below. For a unit exposure to growth we observe a bias 
towards beta (0.059); again, this may be anticipated. But there are also 
positive exposures to non-linear size and residual volatility. Meanwhile, 
negative exposures can be seen for price-to-book and dividend yield. As 
discussed above, it is important that the asset manager is aware of these 
‘in-built’ and unintentional factor biases and compensates for them.

Understanding your factor returns
Estimates of other style factor exposures given the unit exposure to Growth

Variable Coefficient Standard Error t-Statistic Probability

C [intercept term] 0.001 0.000 3.617 0.000
Book-to-Price -0.147 0.057 -2.594 0.010
Beta 0.059 0.024 2.435 0.016
Dividend Yield -0.151 0.056 -2.713 0.007
Earnings Yield -0.079 0.043 -1.831 0.069
Leverage 0.061 0.072 0.845 0.399
Liquidity 0.004 0.054 0.067 0.947
Momentum -0.001 0.020 -0.065 0.948
Non Linear Size 0.137 0.057 2.386 0.018
Residual Volatility 0.065 0.029 2.205 0.029
Size -0.031 0.045 -0.689 0.492
World Equity 0.001 0.011 0.127 0.899

Numbers shaded in blue are 
statistically significant at the 
5% level

Source: SICM

A Growth portfolio will be:
1. Biased to Beta, Non-Linear Size, and Residual Volatility
2. Biased away from Book-to-Price and Dividend Yield

Exposures to 
other factors

Understanding your factor returns
Estimates of other style factor exposures given the unit exposure to Value

Numbers shaded in blue are 
statistically significant at the 
5% level

Source: SICM

A Value or Book-to-Price portfolio will be:
1. Biased to Leverage and Residual Volatility
2. Biased away from Growth and Momentum

Exposures to 
other factors

If the asset manager is aware of these additional biases, they can be 
controlled by using a portfolio construction process based on a multi-
factor risk model framework. However, if the asset manager is unaware 
of them, the factors could exert a meaningful influence on both the active 
risk and active return of the portfolio.
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Combining the portfolios
Now we combine the value- and growth-factor portfolios, giving us a 
‘core’ portfolio. Exposure to a number of factors has been eliminated: 
namely dividend yield, earnings yield, liquidity, non-linear size and size. 
However, several persistent biases can still be identified:  towards beta, 
leverage and residual volatility; and away from momentum. 

Understanding your factor returns
Estimates of other style factor exposures given the unit exposure to Value + Growth

Variable Coefficient Standard Error t-Statistic Probability

C [intercept term] 0.003 0.000 5.499 0.000
Beta 0.084 0.036 2.315 0.022
Dividend Yield 0.001 0.082 0.007 0.994
Earnings Yield 0.002 0.064 0.030 0.976
Leverage 0.515 0.098 5.233 0.000
Liquidity -0.007 0.081 -0.087 0.931
Momentum -0.076 0.028 -2.684 0.008
Non Linear Size 0.054 0.086 0.632 0.528
Residual Volatility 0.118 0.044 2.711 0.007
Size 0.032 0.066 0.476 0.635
World Equity -0.021 0.016 -1.273 0.205

Numbers shaded in blue are 
statistically significant at the 
5% level

Source: SICM

A portfolio created by adding together Book-to-Price and Growth will be:
1. Biased to Beta, Leverage, and Residual Volatility
2. Biased away from Momentum

Exposures to 
other factors

Accumulated returns over time
January 2000 - January 2016

Source: SICM
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Although the magnitude of the exposures (coefficient numbers) may 
appear small, over time the effects can be significant. For example, 
consider the momentum factor exposure, minus 0.076, in the table 
above. The impact of this negative exposure can be seen by looking at the 
accumulated return, minus 7%, between January 2000 and January 2016. 
If a number of these factor exposures are left unchecked, it is conceivable 
that a double-digit loss could result.
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Choosing a path to core

As we’ve seen, the two most common ways to construct a core portfolio are: 
to combine multiple managers who use opposing investment styles – the 
factor bias approach; or to select one or more managers who individually 
control their portfolio’s active factor exposures – the factor neutral strategy.

Pros and cons: factor bias
The factor-bias approach offers several potential advantages to the asset 
owner or manager-of-managers, including the ability to:
 

• Capture the skills of individual managers while neutralizing biases by 
pooling funds;

• Diversify across style returns and managers;
• Select from a potentially larger manager pool;
• Adjust the strategy by methods such as factor tilting.

However, the downside of this approach is that, due to the fact that non-
zero correlations exist amongst factors, it tends to induce coincidental 
risk exposures that are likely to go unrewarded. This is demonstrated in 
the chart below, which highlights the complications of netting out the 
effects of each style without making any adjustments to the residual 
factor exposures. When we combine the growth-factor and value-factor 
portfolios, the exposures to factors such as world equity, size, momentum 
and beta are largely neutralized. However, leverage factor exposure – which 
was minimal in the growth-factor portfolio but significant in the value-
factor portfolio –  has a meaningful impact on the final, combined portfolio.

Source: SICM

Source: SICM

 PortfolioType Advantages Disadvantages
Factor bias Diversification of 

style returns whilst 
capitalising on multiple 
types of manager skill.
Large manager pool to 
select from.
Change of strategy can 
be easily implemented, 
e.g. tilt strategy.

Potential factor 
exposure concentration 
along  unmanaged risk 
dimensions.
Fund performance is a 
function of manager skill 
(expected to be positive) 
and factor correlations 
(unknown expected 
values).

Factor neutral Portfolio factor 
risk controlled 
simultaneously across 
multiple dimensions.
Portfolio focus is on 
stock selection.
Reliable core for a 
fund-of-funds strategy.

Number of managers 
to select from may be 
limited.
Change of strategy 
difficult to implement.
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Growth Portfolio Factor Exposures

Furthermore, if any of the chosen managers incur style drift, whereby 
their portfolio’s value or growth bias weakens or strengthens over time, 
this will impact on the combined portfolio. Ongoing monitoring of each 
manager’s exposure to the relevant factor is required.
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Pros and cons: factor neutral
One of the major advantages of the factor neutral approach is that it 
can be achieved by using a single manager. This makes the task of those 
responsible for oversight much easier. Unlike the factor bias approach, 
only one manager needs monitoring and, should style drift occur, only 
one manager would need realignment.

The relative simplicity of the factor neutral approach for the investor can 
be demonstrated by measuring the amount of tracking error accounted 
for by various risk factor exposures. In the chart below we present an 
example of the tracking error of a stock-picker, which shows that the 
great majority of active risk – typically around 90% – is sourced from 
stock (asset) selection rather than style factors or sector allocations. 
Although exposures to other factors are evident, they are small and could 
be managed consistently over time.

The disadvantage of the factor neutral approach is the more limited 
choice of manager available to the asset owner or fund-of-fund manager. 
This may be attributable to the tight constraints necessary to implement 
this type of strategy. Furthermore, reliance on a single manager may 
cause some asset owners to be concerned about manager concentration 
risk. Clearly, a way of resolving this is to allocate to more than one core 
manager.

Summing up
There are two main approaches to attaining a core portfolio, which 
focuses on stock picking skills while minimizing exposures to factor biases. 
The first – the factor bias approach – is to select asset managers skilled 
at gaining exposure to either value or growth factors and then combining 
their portfolios, thereby neutralising these factor effects. The investor will 
have a large pool of managers to choose from, but constant monitoring 
is necessary in order to avoid style drift or unintended factor exposures.

The second approach is to use a factor neutral manager, who is solely 
focused on stock-picking and actively minimises all other factor exposures. 
The pool of available talent is likely to be more limited, but there are fewer 
opportunities for the alpha leakage that often results from unintended 
exposures. In our view, this latter approach is therefore preferential. 

Hypothetical tracking error decomposition of ideal portfolio

Security Selection Style Sector
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