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This paper examines active share and assesses how its value as a tool for 

evaluating portfolios and investment managers can vary with the 

characteristics of the underlying benchmark index.  Using Monte Carlo 

simulations of diversified portfolio construction, we explore how concentration 

and the number of index constituents have a significant impact on the active 

share that can be achieved in practice. 

The most fundamental choice that most investors make is whether to buy an actively or 

passively managed fund. As Chart 1 shows, passive funds have become a prominent feature 

of global stock markets. In part, this has been driven by the higher costs and the mediocre 

record of ‘average’ active fund managers. 

While passive funds will typically underperform the benchmark after fees due to the cost of 

tracking the index, active funds provide an opportunity to beat the market return, based on 

manager stock selection and research. In practice, the degree of activeness within actively 

managed funds can vary significantly, from those managers who only slightly deviate from their 

benchmark to those who hold very few of the securities in their reference index. In recent 

years, active share has become a popular measure for making a relative assessment of 

manager activeness. 

Chart 1: Active versus Passive equity funds, share of total market 

 

 

Source: Informa EPFR, January 2010 to November 2019; Fidelity International.  Average annual market share calculated using monthly Total Net Assets across all EM and DM 
equity funds. Figures include assets in both retail and institutional funds but exclude institutional segregated mandates. 
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Defining active share 

Active share is a term popularised by Martijn Cremers and Antti Petajisto in their 2009 paper1 ‘How active is your manager?’ (and in 

Petajisto’s subsequent 2013 paper2).  The paper quantifies a fund’s activeness by measuring the difference between a fund’s holdings 

and its benchmark’s constituents. Active share is defined as one half of the sum of the absolute value of active weights: 

𝐴𝑐𝑡𝑖𝑣𝑒 𝑠ℎ𝑎𝑟𝑒 =  
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A fund that exactly matches the underlying index will have an active share of 0% and a fund that has no holdings in common with the 

underlying index will have an active share of 100%.  It is possible to have an active share of over 100% in a fund that also takes short 

positions in companies in the index. 

Table 1: A hypothetical active share calculation 

Consider a simplified, ten-security index and a portfolio that invests in 5 of those securities. In this fund, the active share would be 50%. 

Security Fund weight Benchmark weight Contribution to active share 

1 20% 10% 5% 

2 20% 10% 5% 

3 20% 10% 5% 

4 20% 10% 5% 

5 20% 10% 5% 

6 - 10% 5% 

7 - 10% 5% 

8 - 10% 5% 

9 - 10% 5% 

10 - 10% 5% 

Active share: 50% 

Source: Fidelity International. 

Cremers and Petajisto classify funds as ‘closet trackers’ if their active share is less than 60%. Closet trackers are deemed to deviate 

insufficiently from the benchmark to be likely to outperform the index net of charges and fees. This is because their lower levels of active 

share make it harder, in theory, to beat their benchmark. 

The 60% cut-off for ‘activeness’ has become something of a rule-of-thumb for fund selectors and regulators alike.  In this paper we will 

be explore whether it makes sense to impose a fixed threshold of 60% in all cases, or whether index characteristics such as number of 

constituents and concentration might also be important to consider. 

The paper does not seek to make a judgement on whether high active share is ‘better’ than low active share.  We have many examples 

of portfolio with relatively low active share that have consistently delivered very strong relative returns We are focussing purely on how 

the structure of a benchmark index can impact the achievable level of active share. 

Simulating portfolios to investigate active share 

To explore how active share depends on the benchmark index, and particularly whether a fixed threshold of 60% makes sense in all 

contexts, we decided to create simple Monte Carlo simulations of discretionary portfolios. 

There were two key characteristics that we designed into these simulations: 

i. Portfolio construction that does not consider a security’s benchmark weight; 

ii. UCITS ‘5/10/40 rule’ compliance3 for all simulated portfolios. 

We briefly discuss and motivate each of these below.  Having built a large suite of simulated portfolios with these characteristics, using 

stocks drawn from a broad sample of benchmark equity indices, we can look at how active share varies across indices. 

Benchmark index weight unaware portfolio construction 

This characteristic requires that our simulations do not incorporate index weights when deciding allocations.  This is an important 

property, as we wish to explore whether it might be possible, in some markets, for managers who are completely agnostic to index 

weights to nonetheless show low active shares. 

There are many ways to construct a portfolio, and for many real-world applications it is common and wholly appropriate for managers to 

consider stock index weights when sizing their allocations.  But by designing simulations that make no reference to index weights when 

allocating fund weights, we are explicitly avoiding simulating ‘closet trackers’. 



 

 

 

UCITS 5/10/40 rule 

This second characteristic is adherence to the diversification requirement for funds that fall under the Undertakings for the Collective 

Investment in Transferable Securities (UCITS) framework.  This rule, known as the “5/10/40” rule3, limits the maximum holding in 

securities from a single issuer to 10% of the portfolio, and limits the total of all holdings with single issuer allocations greater than 5% to 

no more than 40% of the portfolio. 

Simulation methodology 

Having identified the desired simulation characteristics, we designed a simple methodology to meet these goals.  The key input is the 

total number of stocks held in the target portfolio, which we will label as H for holdings size.  We then follow an intuitive approach to 

simulate the portfolio weights wj. 

We follow an intuitive approach which begins with a total pool of wealth which we denote D, where D is a positive integer, i.e. D  {1, 2, 

3, …}.  We will distribute D among our H holdings, restricting ourselves to only integer allocations dj   {0, 1, 2, 3, …} among the H 

stocks, so that the sum of all allocations j dj = D once all D units of wealth have been allocated.  (The weight for the j-th holding is 

simply wj = dj / D.)  We can equivalently imagine we have a stack of D dollar bills that can only be allocated individual stocks in single 

dollar increments, arriving at a final total of dj dollars per stock. 

We begin the algorithm with all allocations equal to zero, i.e. dj = 0 for all j = 1, 2, …, H.  We also begin with all H holdings eligible for 

increased allocation.  Then… 

For each unit of the D total units of wealth to be allocated we: 

i. Randomly select one of the eligible holdings as a candidate for allocation 

ii. If  adding +1 to our candidate’s allocation would lead to portfolio weights wj = dj / D that are UCITS 5/10/40 rule-

compliant… 

Then  we add +1 to our allocation dj for the candidate, and move on to the next wealth unit 

Otherwise  we mark the candidate as ineligible for any further increases in allocation, return to step i., and randomly select 

a new candidate from the updated eligible list 

We repeat the steps above until all D wealth units are allocated.  At this point we have j dj = D and thus with wj = dj / D we have j wj = 

1.  The portfolio weights wj are also guaranteed to describe a UCITS 5/10/40 rule-compliant portfolio, and one that has been constructed 

without any knowledge of the benchmark index weights of the holdings. 

The final step necessary to be able to calculate active share for a simulated portfolio is to identify each of the j = 1, 2, …, H holdings with 

members of an underlying benchmark index.  We do this by random selection (without replacement, i.e. so that all holdings are distinct 

securities), allowing us to compare the randomly-generated portfolio weight wj with the underlying benchmark weight for the randomly-

selected index member and calculate an active share.  For each index we repeat the Monte Carlo simulation process 1000 times, and 

calculate the average active share across all 1000 simulated portfolios per index. 

The two main inputs to the process above are the holdings size H and the starting wealth D.  The value of D changes the level of 

granularity available in portfolio allocations.  In the results below we used a value of D = 300 in all cases, so that simulated portfolio 

weights varied in minimum increments of 1/D = 33 basis points.  This value was chosen as a reasonably realistic level of granularity for 

simulating practical allocation decisions.  We found that results did not vary significantly if alternative values for D were used, such as D 

= 100 or D = 500. 

Results for a representative sample of global equity indices 

We were interested to see the types of active shares typically generated the by our active share simulation model when applied across a 

varied set of global benchmark indices. 

We used all MSCI Country indices for countries represented in the MSCI All Country World Index4, subject to each Country Index having 

20 or more stocks: below 20 stocks it becomes increasingly challenging to create a UCITS 5/10/40 rule-compliant portfolio. 

We also included some of the major MSCI Regional indices are used as comparator indices at Fidelity: MSCI Asia Pacific ex Japan, 

MSCI Emerging Markets, MSCI Europe and MSCI Latin America.  Finally, to ensure we captured some of the world’s most diversified 

benchmarks, we also included the MSCI World and MSCI All Country World indices.  In this way we ensure a consistently-constructed 

and geographically complete sample of global, regional and country-scale indices, across varied global markets. 

We explored active shares in our simulated portfolios from all the indices in this sample.  The holdings size of the target portfolio does 

matter, and so we explored a range of holdings sizes, from a lower limit of H = 20 stocks up to H = 120 stock portfolios.  (Where the total 

number of stocks in the benchmark N was smaller than H we reduced H so that H = N.) 

 

 



 

 

 

Chart 2: Active shares for simulated 30-stock portfolios versus benchmark size 

 

Source: MSCI, Fidelity International.  Average active share calculated using the UCITS 5/10/40 rule-compliant, index weight unaware simulation procedure for a global sample 
of MSCI Country, Regional and World indices, for portfolios with H = 30 stock holdings. 

Chart 2 shows the average of our simulated active shares plotted versus the number of stocks N in each MSCI benchmark index in our 

sample, for simulated portfolios of H = 30 holdings. 

We can see that there is a significant variation in the average active share achieved across our sample of indices, with a very clear trend 

of lower active shares being typical in more concentrated indices with fewer constituents.  This trend held for all target portfolio holdings 

sizes H that we tested.  For smaller N indices we consistently found that even our (wholly index unaware) simulated portfolios generated 

low typical active shares, in many cases below the 60% threshold for ‘closet trackers’ proposed by Cremers & Petajisto. 

 

What most influences our simulated active share? 

In Chart 2 above we show the clear relationship between average simulated active share and index size N.  We also explored the 

Herfindahl–Hirschman Index5 (HHI), a measure of concentration that is commonly applied to industry market shares in competition law 

settings, but can also be used to measure portfolio concentration. 

Clear dependence with the HHI was also seen in the data also, and we evaluated a number of statistical models with varying 

dependencies on various combinations of HHI and N. However, we found that the statistically best-motivated model that we tested6 was 

a relatively simple function of index size N: 

𝑓(𝑁)  =  1 +  𝐴 (log10

𝑁𝑐𝑙𝑖𝑝𝑝𝑒𝑑

1000
) + 𝐵 (log10

𝑁𝑐𝑙𝑖𝑝𝑝𝑒𝑑

1000
)
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where Nclipped = min(N, 1000).  That our best model for active share depends only on N is an attractive property: it allows a reasonable 

estimate of how typical active share might be expected to vary, for an index unaware, UCITS 5/10/40 rule-compliant portfolio manager, 

using only simple and readily available information. 

It also motivates a certain amount of caution with respect to the model.  The distribution of the weights among benchmark index 

members is surely a factor in the calculation of active share, but we have found that a good model fit to our simulations across global 

indices is not significantly improved by incorporating this information.  However, when considering any individual index and portfolio we 

would still argue that this information is relevant, particularly where an index is unusually concentrated. 

The reason for introducing a ceiling of 1000 in the value of Nclipped used in the model came from the observation that we consistently saw 

very little variation in our simulations for large benchmark indices with more than 1000 member securities, where average active shares 

stayed consistently close to 100%.  We believe this makes intuitive sense, but this aspect of the modelling might need to be revisited for 

larger desired holdings sizes H. 

The dashed line in Chart 2 shows the model for H = 30 holding size.  The best-fitting values of the model coefficients A and B 

themselves depend on H, with a gentle and monotonic relationship in each case (both are increasing functions of H). 

 

 



 

 

 

Table 2: Best-fitting model for average active share from all simulations 

Holdings 
size H 

Benchmark index size N 

20 30 60 100 200 300 600 1000 

20 38% 51% 70% 81% 92% 96% 100% 100% 

30  44% 60% 70% 82% 88% 96% 100% 

40   55% 65% 76% 83% 93% 100% 

50   52% 61% 73% 79% 91% 100% 

60   50% 58% 70% 77% 90% 100% 

70    55% 67% 74% 88% 100% 

80    53% 64% 72% 87% 100% 

90    52% 63% 71% 87% 100% 

100    51% 62% 70% 86% 100% 

110     62% 70% 86% 100% 

120     61% 69% 86% 100% 

Source: MSCI, Fidelity International.  Average active shares calculated using the UCITS 5/10/40 rule-compliant, index weight unaware simulation procedure for a global sample 
of MSCI Country, Regional and World indices. 

In Table 2 we have created a simple heatmap showing our best-fitting model for the average simulated active share as a function of both 

index size N and holdings size H.  The model used to create these results can be encoded within a simple spreadsheet, and is available 

from the authors on request. 

We find that the 60% ‘closet tracker’ threshold is frequently approached or even crossed in our simulations for benchmark ind ices with 

fewer than 200 stocks, despite the index weight unaware portfolio construction.  We also find that the average active share in our 

simulations tends to decrease as the holdings size H increases for any given benchmark index size N: smaller, more concentrated 

portfolios in our simulations have a greater chance of achieving high active share than larger portfolios. 

This would suggest that applying a ‘closet tracker’ threshold of 60% regardless of the index structure is somewhat arbitrary.  For portfolio 

managers that are operating in markets with relatively few constituents, their ability to achieve high active share is impeded, while it is 

relatively straightforward to achieve high active share in highly diversified markets.  We would argue that the threshold should be 

deflated for more concentrated indices.  Conversely, for well diversified indices, the bar should be set higher than 60% to reflect the 

much broader investable universe. 

Concluding thoughts 

We have set out to explore what factors beyond fund manager behaviour might influence active share.  To do this we built simulations 

that used an explicitly index weight unaware construction methodology, avoiding the possibility of encoding any closet tracking-style 

behaviour, while complying with the UCITS 5/10/40 diversification rule.  Using these simulations, and global sample of MSCI Country, 

Regional and World indices, we have explored the dependence of active share on measures of index concentration such as number of 

members and Herfindahl–Hirschman Index. 

We have found that the 60% ‘closet tracker’ threshold defined by Cremers & Petajisto may well be too stringent for smaller, more 

concentrated benchmark indices.  Here even wholly index weight unaware portfolio construction will frequently lead to lower values than 

60% for portfolio active share.  Conversely, for portfolio with highly diversified indices 60% may well be too low. 

These results suggest that the use of 60% as an across-the-board threshold for categorizing portfolios as ‘closet trackers’ fails to take 

important factors, related to the underlying benchmark index, into account.  We advocate evaluating active share in the context of what is 

realistically achievable for a given index, while taking relevant additional constraints such as the UCITS 5/10/40 diversification rule into 

account. 
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