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A framework for the active-passive decision
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Introduction
Imagine for a moment that you live in a world with only two fund op-
tions: a passively managed fund and an actively managed fund with 
similar levels of volatility. You, the investor, are trying to determine 
how to structure your two-fund portfolio. 

The expected relative return of the active fund is simply a function 
of two variables — gross alpha expectation and cost. If the resulting 
net relative performance (gross alpha minus cost) is expected to be 
positive, the simple choice would be to allocate 100% to the active 
fund. If, on the other hand, the resulting net alpha of the active fund 
is expected to be negative, the choice would be equally straightfor-
ward — allocate 100% to the passive fund. This approach results in 
a binary choice — either all active or all passive.

It is this dynamic that is often at the heart of the active-passive 
debate, which tends to focus on all-or-nothing views and recommen-
dations. Proponents of passive investing point to research demon-
strating that the median active manager underperforms after costs 
and that outperformers are difficult to recognise in advance. Mean-
while, proponents of active investing argue that despite the under-
performance of the median active fund, many active managers do 
still add value, and the impact of possible outperformance can be 
significant. And so the debate rages on. 

We reject this basic, binary choice. Both active and passive invest-
ments have potential benefits in a portfolio. Passive funds offer low-
cost benchmark tracking, leading to a tight range of relative returns. 
Active funds offer the potential for outperformance in exchange for a 
wider range of relative returns (in other words, greater uncertainty) 
and typically higher costs. 

With this in mind, let’s return to our original thought exercise. 
But this time, in addition to gross alpha and cost, let’s consider two 
more variables: active risk (defined as the uncertainty of future man-
ager performance) and active risk tolerance (the degree to which an 
investor can tolerate this uncertainty). Now we can consider a more 
nuanced trade-off between active and passive by incorporating an 
“uncertainty penalty” to our active expectations. This can help bal-
ance the potential positive impact of alpha expectations with the un-
certainty of achieving a favourable outcome. 

We can then incorporate more details to help make our decision. 
For example, would it be prudent to invest in the active fund if it is 
expected to provide 0.10% net annualised outperformance? 

Some degree of uncertainty is inherent in any active decision. Despite 
a possible positive relative return expectation, there is still a chance that 
the manager won’t achieve the expected outperformance. In this case, 
the modest size of the potential reward may not be substantial enough to 
justify a 100% allocation to the active fund given its uncertainty.

But what about a 5% allocation to this fund as part of an active-
passive portfolio? What about 25%? How does the level of active risk 
inherent in the fund affect this decision? How does your own (or 
your organisation’s / or your client’s) tolerance for taking on active 
risk affect it? And what if we increase or decrease the gross alpha 
expectation or cost associated with investing in the fund? These are 
the types of questions we consider in this paper.

We aim to assist the active-passive decision-making process by ena-
bling investors to think more deliberately about their expectations and 
the risks they’re willing to accept. Our framework makes these expecta-
tions explicit, a valuable contribution to ongoing due diligence and regu-
lar calibration of the conditions that justify a given active-passive mix.
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The active-passive decision framework
The portfolio construction process begins with estab-
lishing an appropriate strategic asset allocation. A sec-
ondary but important decision is how to implement the 
asset class and sub-asset class exposures determined 
in the first step. It is at this point that specific invest-
ment products are evaluated and the decision to al-
locate between active and passive investments will be 
made. See Figure 1 for an illustration of the hierarchy 
of portfolio decisions.

This paper offers a framework to enable investors to 
more explicitly approach and evaluate the mix of active 
and passive investments in their portfolios. It identi-
fies the key decision factors all investors are subject to 
when determining a reasonable balance based on their 
individual circumstances. It does not purport to prom-
ise better returns but rather to offer a clear decision-
making process investors can use to establish a target 
allocation. This framework can also be used with other 
strategies such as factor investing. 

Prior Vanguard research has affirmed the active-pas-
sive decision as a broad strategic decision rather than a 
regional or time period-specific one. This differs from 
the belief that active funds can best flourish in specific 
market segments or time periods. We find that neither 
the market segments nor the time of the market cycle en-
sures better performance.

Instead, active management requires talent, low costs, 
and patience to prosper.

Our framework considers the impact of four variables 
related to these tenets of active management success:
• Gross alpha expectation
• Cost
• Active risk
• Active risk tolerance.

Gross alpha expectation: A judgement about talent 
Gross alpha expectation is the anticipation of one’s abil-
ity to achieve successful outcomes. An investor’s degree 
of gross alpha expectation about his or her active man-
ager selection skill is a critical component of the active 
allocation decision. It is important to note that the expec-
tation of alpha does not necessarily translate into actual 

alpha — not all decision-makers can be above average 
(Sharpe, 1991). Because behavioural biases such as over-
confidence can lead to unreasonable expectations, a real-
istic assessment is critical.

Each investor will have his or her own methods of at-
tempting to identify talented managers and developing a 
gross alpha expectation for them. This is typically best 
done through a rigorous due-diligence process combined 
with an understanding of alpha ranges and sensitivity to 
the probability of success.

The level of expected alpha is a subjective measure-
ment; actual future alpha levels are uncertain. In our 
framework (as discussed further below), the term “alpha 
expectation” carries a statistical meaning; the manager 
assessment can be thought of in terms of a distribution 
or bell curve of potential alpha outcomes (see Figure 2). 
The central tendency or mean of the distribution is the 
expected alpha, and its standard deviation is a function 
of the manager’s active risk. 

Notes on risk

Please remember that all investments involve some 

risk. Be aware that fluctuations in the financial markets 

and other factors may cause declines in the value 

of your account. There is no guarantee that any 

particular asset allocation or mix of funds will meet 

your investment objectives or provide you with a given 

level of income.

All investing is subject to risk, including possible loss 

of principal.

Figure 1.  Active-passive decision-making during portfolio 

construction

Source: Vanguard

The quote

In the absence of a 
structured decision-

making process, 
investors are left 

making arbitrary 
decisions based on 

implicit assumptions.



Figure 2.  Alpha expectation is a median surrounded by a 

range of possible outcomes
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Cost: The enemy of net alpha
Evidence shows that the odds of outperformance in-
crease as investors are able to reduce the cost of invest-
ing in active strategies. Indeed, low cost is the most 
effective quantitative factor that investors can use to 
improve their chances of success. The cost of an active 
fund is also much more predictable than gross alpha. 
Gross alpha expectation and cost combine to form the 
net alpha expectation.

Active risk: Uncertainty quantified
Any active fund by its nature deviates from a benchmark 
in the attempt to improve returns. No active manager 
will outperform the market every day, every week, every 
month, or even every year. Even those managers who 
have provided successful performance over longer time 
frames have typically experienced extended periods of 
underperformance. This inconsistent pattern of relative 
returns can be quantified as active risk (i.e. tracking er-
ror), or the volatility of a fund relative to its target bench-
mark, and can be thought of as the uncertainty the inves-
tor attaches to that particular active manager. This is not 
to assume that higher tracking error necessarily leads to 
higher returns, but rather that active funds may take on a 
range of different tracking errors. 

When compounded over time through the holding pe-
riod of the investment, active risk leads to variation in 
performance outcomes that can differ substantially from 
the central gross alpha expectation for a manager. In oth-
er words, active risk and gross alpha expectations both 
have a straightforward statistical interpretation in terms 
of the standard deviation and mean derived from the bell 
curve of potential performance outcomes (see Figure 2). 

This distributional interpretation of active manager 
skill has been missing in the traditional active-passive 
debate, in which a manager’s alpha is typically thought of 
in terms of a point forecast. Incorporation of this distri-
bution is the distinctive feature of our framework. 

Active risk tolerance: A proxy for patience
The final element in evaluating the potential use of ac-
tive strategies is the degree to which an investor is willing 
to take on active risk in the pursuit of outperformance. 
At the heart of the active-passive framework is a trade-
off between an investor’s subjective alpha expectation 
and his or her subjective tolerance for downside risk, as 
depicted in Figure 2. The active-passive decision arises 
from balancing the two. 

How the variables affect active-passive allocation
Under this interpretation of active-passive allocation as 
the solution to the active risk-return trade-off, one can 
think of indexing as a diversifier of active manager risk. 
Investors uncomfortable about assuming the full amount 
of active risk associated with a given manager may miti-
gate the uncertainty by adding more of the “active-risk-
free” asset to the portfolio (see Figure 3).

The quote

We employ a model 
using … gross alpha 
expectation, cost, 
active risk, and active 
risk tolerance - to 
establish active and 
passive investment 
allocation targets for a 
range of investor types.

Source: Vanguard
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However, as they do so, any alpha expectation they had for that 
manager will also be diluted (i.e. as shown in Figure 3, the various 
distributions of portfolio outcomes become narrower and shift to the 
left). The correct allocation is the one that strikes the right balance 
between risk and expected active reward. The implication of Figure 3 
is that even when an investor attaches a positive alpha expectation to a 
manager, adding some indexing to the mix can mitigate manager risk. 

Before moving on to the quantitative application of this approach, 
it’s helpful to consider at a high level how underlying assumptions for 
each of our four variables would influence the allocation, as shown 
in Figure 4. 

Remember that these factors are to be evaluated in regard to their 
impact on the active selections being considered, not the passive al-
ternatives (we know passive funds have a gross alpha expectation of 
zero, can be obtained at a very low cost, and offer relatively little ac-
tive risk). The attributes can be thought of in terms of a sliding scale, 
each one leading an investor to lean more toward active or passive. 

Were we to stop here, we would be left with a completely qualitative 
allocation process. As described so far, the process outlines the im-
portance of each factor, but it is incomplete if our goal is to be explicit 
about how to weigh one characteristic relative to another. Indeed, any 
final decision using solely this approach would be arbitrarily based on 
implied assumptions. To avoid this, we have constructed a quantita-
tive model that can consider different levels of each of the decision 
factors above and better tailor solutions to specific circumstances.

From qualitative to quantitative: A three-step 
process
Our quantitative simulation framework consists of three steps: 
1. Build simulations for active managers.
2. Calculate the distribution of potential manager outcomes, includ-

ing the associated underperformance risk.
3. Solve for the active-passive allocation that strikes the right balance 

between active risk and expected net alpha. 
This framework provides investors with tailored active-passive al-

location targets based on their inputs and preferences. Next, we’ll 
describe each component of the framework and how the three steps 
lead to the target allocation.

A quantitative framework for active-passive decisions 
The simulation model shown in Figure 5 consists of three linked 
components: an active fund universe simulation, a manager risk cal-
culation, and a risk-return optimisation to find the allocation that 
best suits the investor’s attitude toward active risk.

Active manager simulation 
The first component, the active manager simulation, creates a theo-
retical universe of active mutual fund outcomes based on inputs of 
gross alpha expectation, cost, and active risk. Each combination of 
these three variables is used to generate Monte-Carlo simulations of 
10,000 different possible performance paths over a ten-year period.

We effectively create 45 universes of 10,000 funds for 45 different 
investor scenarios: 5 levels of gross alpha expectation x 3 levels of cost 
x 3 levels of active risk = 45 scenarios. These levels and their defini-
tions are discussed in more detail below.

Performance distribution and manager risk 
The second component of the model is the manager risk calcula-
tion. It compiles the distributions of each hypothetical 10,000-fund 
universe in order to calculate the range of uncertainty of the funds’ 
performance. 

A simulated distribution of managers with a median net alpha ex-
pectation of zero is illustrated by the bell curve around the grey line 
in the centre of Figure 5. A sample distribution of managers with 
a positive median net alpha expectation is illustrated by the curve 
around the purple line. Although the median for these 10,000 funds 
is positive, uncertainty remains, as evidenced by the range of possible 
outcomes and the sizable tail risk of those with a negative net alpha. 

Target active-passive allocation 
The third component of the quantitative framework is a utility-
function-based calculation. It uses active risk tolerance to assess the 
trade-offs between the active portfolio (represented by a distribution 
based on net alpha expectations and active risk) and the passive port-
folio (represented by a single outcome — not a distribution — based 
on its relatively low level of active risk). This is completed for each of 
the 45 investor scenarios across 3 different active risk tolerance levels, 
for a total of 135 active-passive allocations. 

Utility-adjusted wealth creation over the simulated ten-year period 
is calculated for a full range of active-passive combinations. The sug-
gested allocation is the one that maximises utility-adjusted wealth in 
each of the 135 scenarios. Figure 6 illustrates the sequence of decisions 
an investor needs to make when considering an active-passive mix.

Figure 3. Indexing may reduce active manager risk

Figure 4: Key decision factors and their impact on the active-passive mix

Source: Vanguard

Source: Vanguard
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Calibrating the simulation parameters
As with all forward-simulation models, our active- 
passive calculations are not an assessment of historical 
probabilities. Instead we have developed a prospective 
framework for decision-making. The range of figures 
in each of our scenarios is informed by history but not 
reflective of any one particular history. 

History is only one of many possible outcomes, and 
selective histories will provide different results. We il-
lustrate a general approach to parameter calibration 
with an analysis of US active mutual fund data. We 
used asset-weighted, factor-adjusted US active mutual 
fund data for the ten years ended 30 June 2016 to cali-
brate the ranges for our parameters (five levels of gross 
alpha expectations, three levels of cost, three levels of 
active risk, and three levels of active risk tolerance). 

Two of these parameters — gross alpha expectation 
(gross alpha) and active risk (tracking error) — are il-
lustrated in Figure 7, a visualisation of the historical 
data used to form the range of inputs used in our case 
study on page 9.

Figure 5. The quantitative process

Source: Vanguard

Figure 6. Illustration of the active-passive decision flowchart 

Note: This does not purport to promise better returns but rather to offer a clear decision-making process for use in establishing a 
target allocation. Source: Vanguard.
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Applying the framework to an equity portfolio: 
A case study
To further demonstrate how the quantitative approach can be ap-
plied in practice, from here on we will discuss the framework in the 
context of an investor determining a US equity allocation. Although 
we focus here on one asset class — US equities — a similar approach 
could be applied to a wide range of asset classes.

We conducted our analysis on two levels. Part one includes gross 
alpha expectations and cost but excludes a consideration of how ac-
tive risk and active risk tolerance affect the results. Part two accounts 
for the uncertainty of active manager performance and varying levels 
of investor tolerance to that uncertainty.

Part one analysis: Gross alpha expectation and cost
To determine gross alpha expectation — the expectation of selecting 
outperforming active managers — we subdivided our simulation’s 
population into five skill levels: very low, low, neutral, high, and very 
high. We then quantified what portion each skill level represented 
and how these segments calibrated to recent historical data:
• Very low gross alpha expectation: an expected random selec-

tion from the bottom one-third of the entire active manager popu-
lation (which has a median annualised gross alpha of –1.28%).

• Low gross alpha expectation: an expected random selection 
from the bottom two-thirds of the entire active manager popula-
tion (which has a median annualised gross alpha of –0.42%).

• Neutral gross alpha expectation: an expected random selection 
from the entire active manager population (which has a median 
annualised gross alpha of 0.16%).

• High gross alpha expectation: an expected selection from the 
top two-thirds of the entire active manager population (which has 
a median annualised gross alpha of 0.85%).

• Very high gross alpha expectation: an expected selection from 
the top one-third of the entire active manager population (which 
has a median annualised gross alpha of 1.54%).

Cost
The importance of low-cost investment management has been iden-
tified by previous research. On average, we have found cost to have 
a negative one-to-one relationship with excess returns: For every 
one-basis point increase in the expense ratio, subsequent net excess 
returns tend to decrease by one basis point, on average. To the extent 
an investor is subject to taxes, these are an additional form of cost 
that can further affect the odds of successfully using active manage-
ment. Active funds tend to have larger tax impacts than market cap- 
weighted index funds, on average.

Gross alpha expectation addresses gross returns; however, in the end 
it is net returns (gross returns less cost) that matter to investors. In this 
analysis, we applied three separate tranches of cost — higher, moderate, 
and lower — to the entire population of simulated active funds: 
• Higher cost: The median asset-weighted expense ratio + 0.40% (or 

1.19%).
• Moderate cost: The median asset-weighted expense ratio of 0.79%.
• Lower cost: The median asset weighted expense ratio – 0.40% (or 

0.39%).

Part one results: When alpha and cost are everything
When we run the two critical attributes of gross alpha expectation 
and cost through our model (with no consideration for active risk 
or active risk tolerance), we arrive at the results shown in Figure 8. 
It displays the outcomes of the 15 scenarios ranging from the lowest 
gross alpha expectation and higher-cost active managers (the top left 
corner of the grid) to the highest gross alpha expectation and lower-
cost active managers (the bottom right corner) and calculates the 
projected allocation ranges resulting from each set of circumstances. 

Two items are most striking. First, without a positive net alpha 
expectation an investor would be better off investing 100% in index 
funds. Second, without incorporating the impact of active risk and 
active risk tolerance, we are left with a binary choice of either 100% 
passive funds (when net alpha expectation is negative) or 100% ac-
tive funds (when net alpha expectation is positive). 

These simplified conditions result in no recommended active-pas-
sive mix but simply provide a measure of whether or not positive net 
alpha is expected. For example, the box at the intersection of high 

Figure 7. Gross alpha expectations and active risk

Source: Vanguard calculations based on data from Morningstar, Inc., and the Kenneth R. French data library.

Figure 8.  Potential active-passive allocations based on two  

characteristics

Source: Vanguard.
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gross alpha expectation (0.85%) and moderate costs (0.79%) has a 
net alpha expectation of just 0.06% (0.85%–0.79%), yet the recom-
mendation is all active funds. 

An investor concerned about active risk might not allocate 100% to 
active funds in this instance. He or she might well incorporate some 
portion of index funds in order to moderate the risk. Part two of our 
analysis reflects this reality. 

Part two analysis: Net alpha expectations plus risk 
considerations
Next, we added risk considerations (active risk level and tolerance 
for active risk) to net alpha expectations (gross alpha minus cost) for 
our active portfolio to reassess how the combination influences the 
active-passive decision. 

We divided both active risk and active risk tolerance into 3 levels 
by expanding each of the previously determined 15 pairings (5 dif-
ferent gross alpha expectation levels x 3 different active risk toler-
ances) into an additional 9 subdivisions (3 different levels of active 
risk x 3 different levels of active risk aversion) for a total of 135 
possible situations.

Active risk
Taking on active risk is a necessary condition for producing out-

performance but obviously not a guarantee. We assessed a range of 
active risk (i.e. tracking error) for the funds, established three active-
risk cohorts, and showed how these levels calibrated to recent history:
• Higher active risk: The median of the one-third of funds with the 

highest active risk (or 5.12%).
• Moderate active risk: The median of the one-third of funds with 

moderate active risk (or 3.45%).
• Lower active risk: The median of the one-third of funds with the 

lowest active risk (or 2.41%).

Active risk tolerance
The critical final element is active risk tolerance, essentially an in-
vestor’s ability to handle a given level of alpha variability through 
time and willingness to accept the uncertainty of achieving outper-
formance. We used a risk aversion parameter within a utility function 
to penalise alpha variability by differing amounts: 
• Higher active risk tolerance: a lesser risk aversion penalty in the 

utility function. 
• Moderate active risk tolerance: a moderate risk aversion penalty in 

the utility function.
• Lower active risk tolerance: a greater risk aversion penalty in the 

utility function.
The use of a utility function with an embedded risk tolerance 

parameter may be an abstract concept to some. Here, it enables us 
to quantify different investor risk preferences for dealing with the 
uncertainty of active management, where risk is associated with the 
alpha variability of the active portfolio.

This portion of the analysis allows us to calculate utility adjusted 
wealth (rather than simply total wealth, as we saw in part one) and 
understand the risk-driven trade-offs between active management 
(which has some degree of manager uncertainty) and passive man-
agement (which has little manager uncertainty) for a range of active 
risk tolerance levels. Without it, the model would produce only all-or-
nothing active or passive allocations.

Part two results: When net alpha and risk considerations lead 
to a wider range of outcomes
Combining the elements of active risk and active risk tolerance with 
gross alpha expectation and cost results in four variables, each with 
three different measurement levels. This 5x3x3x3 structure is illus-
trated in Figure 9.

All the scenarios for investors with neutral (or worse) gross alpha 
expectations remain unchanged from the part one analysis. If out-
performance is the goal, cost, active risk level, and active risk toler-
ance do not supersede the importance of identifying talent. 

For those investors with high and very high gross alpha expecta-
tions (the expectation that they will select among the top two-thirds 
or one-third of all managers), indexing still makes up a sizable por-
tion of many allocations. Cost remains an influencing factor, as does 
aversion to active risk. But when higher assumptions for gross alpha 
are combined with lower assumptions for cost, active risk, and active 
risk aversion, active allocations predominate.

This approach allows us to move from simple binary solutions of 
all-active or all-passive investment to a more nuanced set of results 
that demonstrates the trade-off between net alpha expectations and 
tolerance for active risk. Furthermore, the quantitative nature of our 
framework discloses otherwise embedded assumptions and enables 
investors to assess a range of inputs.

Figure 9.  Potential active-passive allocations based on four 

characteristics

Source: Vanguard.
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Conclusion
Our simulation analysis identifies three overall conclusions. First, 
indexing may be a valuable starting point for all investors. Per our 
research, a lack of conviction in identifying active manager talent re-
sults in an all-indexing solution. 

Second, it reiterates prior Vanguard research demonstrating that the 
use of active management is dependent on talent, cost, and patience 
(represented in our analysis by gross alpha expectation, cost, and ac-
tive risk tolerance). 

The greater an investor’s ability to identify talented active manag-
ers, access them at a low cost, and remain patient amid the inconsist-
ency of alpha through time, the greater the suggested allocation to 
active funds. 

Third, investors considering both active and passive investments 
will benefit from explicitly identifying assumptions regarding four 
key components: gross alpha, cost, manager risk, and risk tolerance. 
Because this tailored approach is based on an investor’s specific ex-
pectations, there will be no one-size-fits-all result. fs


