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KEY TAKEAWAYS

 f Index funds try to limit tracking error versus indices. This can lead to trading costs that 
hurt returns when indices undergo reconstitution.

 f Our analysis examines the reconstitution costs for five widely tracked indices outside 
the US from 2014 to 2023.

 f Overall, we find that spikes in trading volume and price pressure around reconstitution 
events are prevalent for each index.
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While index funds offer some advantages that investors often find appealing, such as low 

expense ratios and broad diversification, their objective of minimizing tracking error versus 

an index can lead to implementation costs that hurt returns. 

In recent research by Dimensional, we examine the trading costs that arise from volume and 

price pressure around index reconstitution for 10 widely tracked US equity asset class indices 

over the most recent decade. Our research finds that nonmigrating stocks added to or deleted 

from the indices saw abnormally high trading volume on reconstitution day, with much of that 

increase concentrated near market close. We also find that, leading into reconstitution, 

nonmigrating index additions tend to outperform and deletions tend to underperform their 

respective indices, while both exhibit reversals following reconstitution.

The index reconstitution effects persist outside of the US. This is not surprising given that the 

growth of indexing is global: In 2023, passive equity fund assets surpassed active equity fund 

assets globally.1 In this analysis, we examine the costs of index reconstitution from 2014 to 2023 

for five widely tracked indices outside the US: FTSE 100, S&P/TSX 60, S&P/ASX 300, EURO 

STOXX 50, and Nikkei 225.2

Price Pressure

Consistent with our US analysis, we find that index additions exhibit positive excess return 

patterns and deletions exhibit negative excess return patterns before reconstitutions, while 

both exhibit reversals after reconstitutions.3 Panel A of Exhibit 1 plots average cumulative 

excess returns from 20 trading days before to 20 days after the effective date of reconstitution, 

with the line marking the effective date. The cumulative excess return for each stock on day t 

is the sum of the excess returns from day t–20 to day t, with returns of deletions multiplied by 

–1 to present additions and deletions together. For each index, we form a value-weighted 

average cumulative excess return, with weights proportional to the market capitalizations of 

the adds and deletes as of the month-end before reconstitution. Then we take the equal-

weighted average of the cumulative excess returns across the five indices.

The cumulative excess return to additions and deletions is 3.5%, on average, in the 20 days 

leading up to reconstitution. Over the 20 trading days following reconstitution, additions and 

deletions see a reversal of around 1.9%, on average.

1. For global assets, as of December 2023, passive equity funds’ net assets totaled $15.1 trillion while active funds’ net assets 
totaled $14.3 trillion. For more information, see Patturaja Murugaboopathy, “Global Passive Equity Funds’ Assets Eclipsed Active 
in 2023 for First Time,” Reuters, February 1, 2024.

2. The FTSE 100 represents the largest 100 stocks by market capitalization that trade on the London Stock Exchange, subject to 
liquidity and size screening. The FTSE 100 has a quarterly reconstitution schedule. The TSX 60 is a large cap index representing 
60 of the largest stocks on the Toronto Stock Exchange. The TSX 60 reconstitutes on an as-needed basis as determined by the 
Index Committee. The ASX 300 provides exposure to Australian large, mid, and small cap companies. It is composed of up to 
300 of the largest stocks on the Australian Securities Exchange and has a semiannual reconstitution schedule with occasional 
as-needed changes. The EURO STOXX 50 typically comprises 50 blue-chip stocks in the eurozone and has an annual 
reconstitution schedule. The Nikkei 225 represents the top 225 blue-chip stocks traded on the Tokyo Stock Exchange and has a 
semiannual reconstitution schedule, with occasional off-schedule events.

3. We do not exclude migrating additions and deletions, i.e., securities that are deleted from (added to) an index and on the same 
day added to (deleted from) another index in the same index family, due to few instances of widely tracked adjacent indices likely 
to result in conflicting trading pressure. Due to lack of available constituent data for the EURO STOXX 50 and Nikkei 225 indices, 
we identify adds and deletes to those indices using the holdings of large ETFs tracking those indices.

https://www-cms.dimensional.com/us-en/insights/measuring-the-costs-of-index-reconstitution-a-10-year-perspective
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In Panel B, we confirm that the pattern is a mirror image for additions and deletions. 

The cumulative excess return of additions is 3.2% over the 20 trading days leading up to 

reconstitution, with a reversal of –1.8%. For deletions, the cumulative excess return ahead of 

reconstitution is –4.4%, with a reversal of 2.6%.

Panel C shows the cumulative price pressure from t–20 to reconstitution day and from 

reconstitution day to t+20. We see a consistent pattern across the indices, with the ASX 300, 

Nikkei 225, and TSX 60 exhibiting the strongest price pressure.

E X HIBI T 1: Average Cumulative Excess Return of Additions and Deletions,  January 2014–December 2023

Panel A: Average of All Indices Panel B: Average of All Indices by Additions and Deletions    
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Panel C: Average Cumulative Excess Return by Index (%)

Index t—20 to t t to t+20

FTSE 100 1.7 —1.5

S&P/TSX 60 4.6 —1.6

S&P/ASX 300 8.0 —2.2

EURO STOXX 50 0.8 —0.4

Nikkei 225 2.0 —3.5

Past performance is no guarantee of future results. Indices are not available for direct investment.
Cumulative excess returns (CERs) are calculated as the cumulative sum of the daily excess returns for an individual security versus its respective index from market close 20 trading days before 
reconstitution. Cumulative excess returns for deletions are multiplied by –1 before being averaged with cumulative excess returns of additions. Value-weighted average CERs are calculated by weighting the 
sets of CERs on a day by the securities’ respective free-float market capitalizations as of the most recent month prior to reconstitution. All returns are converted to USD. Indices are not available for direct 
investment; therefore their performance does not reflect the expenses associated with the management of an actual fund.
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Intraday Price Pressure

When index fund managers attempt to match the indices they are tracking, it is not enough 

to just trade the same stocks on reconstitution day; they also want to match the price the indices 

apply when adding or deleting stocks, which is set in or near the closing auction. This demand 

for immediacy at market close comes with a cost. In Exhibit 2, using high-frequency trading 

data available over the past five years, we quantify this cost by regressing the return of additions 

or deletions from the last midpoint price of the continuous trading session on reconstitution 

day to the closing auction price (blue circles) and from that closing auction price to the 

market open price on the following day (green circles) on flags indicating if a stock is added or 

deleted that day.4 The regressions include all stocks in the markets we are assessing with 

trading data on that day, not just the index changes. This allows us to have more power when 

testing the statistical reliability of the abnormal addition and deletion returns. We include date 

fixed effects and cluster standard errors by date and stock.

On average, the price of additions increases by 55 basis points (bps) relative to the price of 

nonrebalanced stocks from the last midpoint price of the continuous trading session on 

reconstitution day to the closing auction price, meaning the index “buys higher.” The opposite 

is true for deletions, which see an average decrease in price of 37 bps relative to the price of 

nonrebalanced stocks over that same time horizon, meaning the index “sells lower.” By market 

open on the day following reconstitution, the price of additions reverses downward by 29 bps, 

while deletions continue their downward trend by 7 bps. Unlike the other three estimates, the 

reversal estimate of 7 bps for deletions is not statistically reliable and flips to a positive 2 bps 

when excluding one outlier.5 We confirm the observed return patterns are not due to the bid-ask 

bounce by running regressions adjusting the closing auction price by adding (subtracting) 

half the bid-ask spread for trades made below (above) the last midpoint price of continuous 

trading; results are omitted for brevity.

4. Returns from market close on reconstitution day to market open the following trading day are adjusted by 
market return, where market return is calculated as the market-capitalization-weighted average of all stocks 
traded in the respective countries.

5. The outlier is the Kingfisher deletion from the FTSE 100 on March 20, 2020, which saw a –19.9% return (in GBP) 
from market close on reconstitution day to market open the following trading day.
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E X HIBI T 2: Price Movement Around Market Close on Index Reconstitution Date,  January 2019–December 2023
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Past performance is no guarantee of future results.
Regression specification for the price pressure into closing auction is: , where  is the gross return (in bps) from the last midpoint 

price of the continuous session on T, to the closing auction price. Regression specification for the overnight reversal is: , where  

is the market-adjusted return (in bps) from the closing auction price on T, to the open auction price on T+1.  is an indicator variable with 1 for index additions and 0 for other stocks.  

is an indicator variable with 1 for index deletions and 0 for other stocks. Day fixed effects are included. The blue circles and green circles represent the coefficient estimates for the  and  

indicators in the former and latter model, respectively. Samples include all index addition and deletion events, as well as all other stocks traded in the same country on the same index reconstitution days. 

All returns are in local currency. Indices are not available for direct investment; therefore, their performance does not reflect the expenses associated with the management of an actual fund.
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Volume Pressure

Another way to assess if index fund managers are lacking flexibility in their approach to mirroring 

index reconstitution events is to examine if there are abnormal spikes in trading volume around 

reconstitution. Exhibit 3 presents the average trading volume in additions and deletions from 

20 trading days prior to reconstitution day, t–20, through 20 trading days following reconstitution, 

t+20, reported as a multiple of the stocks’ volume on day t–20 and aggregated across all five 

indices. We see that average trading volume multiples meaningfully increase on reconstitution 

day, ranging from about 12x for the FTSE 100 to 149x for the ASX 300, with an average of 

nearly 43x across all the indices.

E X HIBI T 3: Average Trading Volume Multiples for Index Additions and Deletions on Reconstitution Day vs. 20 Days Prior  
January 2014–December 2023
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Trading volume multiples are calculated as the USD trading volume of a security on a given day divided by its trading volume 20 days prior to reconstitution; the value-weighted average trading volume 
multiple is calculated by weighting the set of trading volume multiples on a day by the securities’ respective free-float market capitalizations, which are month-end values from the most recent month prior 
to the reconstitution date; the graph presents an equal-weighted average of value-weighted trading volume multiples across additions and deletions of the FTSE 100, S&P/TSX 60, S&P/ASX 300 indices, 
EURO STOXX 50, and Nikkei 225 indices.
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Intraday Volume Pressure

Given index fund managers attempt to match the price that indices get when adding or deleting 

securities, which is typically a market closing price, we expect the increase in trading volume 

not only to take place on reconstitution day, but also to be concentrated near market close. 

To examine this, we compare the intraday trading volume over 15-minute intervals on the 

reconstitution date to the average volume within the same 15-minute intervals in the same stock 

over the previous 30 calendar days, or about 20 trading days. The sample period for this analysis 

is 2019–2023, again due to the availability of high-frequency-trading data. Exhibit 4 shows that 

the increase in volume for additions and deletions is concentrated on reconstitution day in the 

15-minute interval containing the closing auction. Abnormal trading volume ranges from about 

24x to 130x across the indices, with FTSE 100 additions and deletions seeing the smallest 

increase while ASX 300 rebalanced stocks see the largest. Due to the EURO STOXX 50 including 

securities across the eurozone, we present in the same graph the average trading volume 

multiples for the three different sets of markets with different market close intervals. The 11:30am 

spike in volume for the Nikkei 225 (Panel E) is driven by the closing auction of the morning 

trading session. 

E X HIBI T 4: Average Intraday Trading Volume Multiples for Index Additions and Deletions During Reconstitution Day vs. 20 Days Prior  
January 2019–December 2023

Panel A: FTSE 100
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Panel B: TSX 60
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Panel C: ASX 300
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Panel D: EURO STOXX 50
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Panel E: Nikkei 225
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Intraday trading data are from January 2019 through December 2023. The security-day-level intraday volume multiple is based on the ratio of observed intraday volume levels on the index reconstitution 
date relative to the observed equal-weighted average intraday volume over the 30-calendar-day period (or about 20 trading days) prior to the reconstitution date. The EURO STOXX 50 Index includes 
markets with three distinct closing auction time periods; 16:30 Close corresponds to UK and Ireland, 17:30 Close corresponds to Germany, Spain, France, Italy, Netherlands; and 18:15 Close corresponds to 
Finland, Sweden. Close of trading in maturing EURO STOXX 50 options occurs on reconstitution day at 12:00 CET, which aligns with the smaller spikes in volume for each set of markets earlier in the day. 
Value-weighted intraday volume multiples are calculated across all securities and reconstitution days for each index, using securities’ respective free-float market capitalizations, which are month-end values 
from the most recent month before the reconstitution date.
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Beyond Indexing

Overall, we find that spikes in trading volume and price pressure around reconstitution 

events are prevalent in the most recent 10 years for five widely tracked ex US indices that 

span the globe. The rigidity of having to trade specific securities in specific amounts on 

specific days forces index funds to demand immediacy, which comes at a cost. This cost is 

not reflected in expense ratios of index funds but detracts from their returns because it’s 

priced into the returns of the indices.

A better approach to portfolio design and management would be a daily process that uses 

information from market prices every day and spreads turnover across all trading days in the 

year, with flexibility across stocks, quantities, and time. Such an approach can help investors 

target higher expected returns while also managing risks and costs in the global opportunity set.

Appendix

A PPENDI X 1: Assets Invested in Index-Tracking Funds, as of December 31, 2023

FTSE 100 Index S&P/TSX 60 Index S&P/ASX 300 Index EURO STOXX 50 Index Nikkei 225 Index

Index-Tracking Assets (USD Billion) 29 12 37 36 181

Total Market Capitalization (USD Billion) 2,455 1,827 1,720 3,507 3,475

Percentage of Market Cap in Index Funds 1.2% 0.7% 2.1% 1.0% 5.2%

Total assets indexed are proxied by AUM of index-tracking funds, obtained from Morningstar. Percentage of market capitalization in index funds for each index is calculated as the index-tracking asset values 
divided by the estimated total market capitalization of companies in the index. Companies’ market capitalizations are defined as free-float market capitalizations for all indices, sourced from Bloomberg.

A PPENDI X 2: Average Index Weights (%) of Additions and Deletions , January 2014–December 2023

FTSE 100 Index S&P/TSX 60 Index S&P/ASX 300 Index EURO STOXX 50 Index Nikkei 225 Index

Panel A: Average Index Weight by Reconstitution Event

All Additions and Deletions 0.66 1.07 0.37 3.71 0.43

Panel B: Average Index Weight by Calendar Year

All Additions and Deletions 3.75 2.39 1.22 3.71 1.15

Index weights are calculated at each reconstitution event as the sum of index weights of both additions and deletions. In Panel B, the index weights are then aggregated across all reconstitution events 
during a calendar year. Average index weight by reconstitution event includes regularly scheduled events and off-schedule events.
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FOR PROFESSIONAL USE ONLY. NOT FOR USE WITH RETAIL INVESTORS OR THE PUBLIC.

The information in this material is intended for the recipient’s background information and use only. It is provided in good faith and without 
any warranty or representation as to accuracy or completeness. Information and opinions presented in this material have been obtained or 
derived from sources believed by Dimensional to be reliable, and Dimensional has reasonable grounds to believe that all factual information 
herein is true as at the date of this material. It does not constitute investment advice, a recommendation, or an offer of any services or products 
for sale and is not intended to provide a sufficient basis on which to make an investment decision. Before acting on any information in this 
document, you should consider whether it is appropriate for your particular circumstances and, if appropriate, seek professional advice. It is the 
responsibility of any persons wishing to make a purchase to inform themselves of and observe all applicable laws and regulations. Unauthorized 
reproduction or transmission of this material is strictly prohibited. Dimensional accepts no responsibility for loss arising from the use of the 
information contained herein.

This material is not directed at any person in any jurisdiction where the availability of this material is prohibited or would subject Dimensional 
or its products or services to any registration, licensing, or other such legal requirements within the jurisdiction.

“Dimensional” refers to the Dimensional separate but affiliated entities generally, rather than to one particular entity. These entities are 
Dimensional Fund Advisors LP, Dimensional Fund Advisors Ltd., Dimensional Ireland Limited, DFA Australia Limited, Dimensional Fund Advisors 
Canada ULC, Dimensional Fund Advisors Pte. Ltd., Dimensional Japan Ltd., and Dimensional Hong Kong Limited. Dimensional Hong Kong 
Limited is licensed by the Securities and Futures Commission to conduct Type 1 (dealing in securities) regulated activities only and does not 
provide asset management services.

RISKS
Investments involve risks. The investment return and principal value of an investment may fluctuate so that an investor’s shares, when 
redeemed, may be worth more or less than their original value. Past performance is not a guarantee of future results. There is no 
guarantee strategies will be successful.

UNITED STATES
This information is provided for registered investment advisors and institutional investors and is not intended for public use. Dimensional 
Fund Advisors LP is an investment advisor registered with the Securities and Exchange Commission.

CANADA
This material is issued by Dimensional Fund Advisors Canada ULC for advisors, dealers, and institutional investors and is not intended for public 
use. The other Dimensional entities referenced herein are not registered resident investment fund managers or portfolio managers in Canada.

This material is not intended for Quebec residents.

Commissions, trailing commissions, management fees, and expenses all may be associated with mutual fund investments. 
Please read the prospectus before investing. Unless otherwise noted, any indicated total rates of return reflect the historical 
annual compounded total returns, including changes in share or unit value and reinvestment of all dividends or other 
distributions, and do not take into account sales, redemption, distribution, or optional charges or income taxes payable 
by any security holder that would have reduced returns. Mutual funds are not guaranteed, their values change frequently, 
and past performance may not be repeated.
AUSTRALIA
In Australia, this material is provided by DFA Australia Limited (AFSL 238093, ABN 46 065 937 671). It is provided for financial advisors and 
wholesale investors for information only and is not intended for public use. No account has been taken of the objectives, financial situation or 
needs of any particular person. Accordingly, to the extent this material constitutes general financial product advice, investors should, before 
acting on the advice, consider the appropriateness of the advice, having regard to the investor’s objectives, financial situation and needs.

NEW ZEALAND
This material has been prepared and provided in New Zealand by DFA Australia Limited, (incorporated in Australia, AFS License No.238093, 
ABN 46 065 937 671). This material is provided for financial advisers only and is not intended for public use. All material that DFA Australia 
Limited provides has been prepared for advisers, institutional investors and clients who are classified as Wholesale investors under the 
Financial Markets Conduct Act 2013. This material does not give any recommendation or opinion to acquire any financial advice product, and 
is not financial advice to you or any other person.

WHERE ISSUED BY DIMENSIONAL IRELAND LIMITED
Issued by Dimensional Ireland Limited (Dimensional Ireland), with registered office 3 Dublin Landings, North Wall Quay, Dublin 1, Ireland. 
Dimensional Ireland is regulated by the Central Bank of Ireland (Registration No. C185067).

Directed only at professional clients within the meaning of Markets in Financial Instruments Directive (MiFID) (2014/65/EU).

WHERE ISSUED BY DIMENSIONAL FUND ADVISORS LTD.
Issued by Dimensional Fund Advisors Ltd. (Dimensional UK), 20 Triton Street, Regent’s Place, London, NW1 3BF. Dimensional UK is authorised 
and regulated by the Financial Conduct Authority (FCA) - Firm Reference No. 150100.

Directed only at professional clients as defined by the rules of the FCA.
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Dimensional UK and Dimensional Ireland issue information and materials in English and may also issue information and materials in certain 
other languages. The recipient’s continued acceptance of information and materials from Dimensional UK and Dimensional Ireland will constitute 
the recipient’s consent to be provided with such information and materials, where relevant, in more than one language.

NOTICE TO INVESTORS IN SWITZERLAND: This is advertising material.

FOR LICENSED OR EXEMPT FINANCIAL ADVISORS AND INSTITUTIONAL INVESTORS IN SINGAPORE
This material is deemed to be issued by Dimensional Fund Advisors Pte. Ltd. (UEN:201210847M), which is regulated by the Monetary Authority 
of Singapore and holds a capital markets services license for fund management.

This material is not an advertisement, has not been reviewed by the Monetary Authority of Singapore or the Central Provident Fund 
(CPF) Board, and should not be shown to prospective retail investors.

For use by institutional investors and licensed or exempt financial advisors only in Singapore for internal training and educational purposes 
and not for the purpose of inducing, or attempting to induce, such institutional investors or financial advisors to make an investment. Not for 
use with the public.

Neither Dimensional Fund Advisors Pte. Ltd. nor its affiliates shall be responsible or held responsible for any content prepared by financial advisors.
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