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Abstract

When will the market reach “peak passive”? This paper reviews the
literature on the relationship between index-based investing and market
efficiency to shed light on the prospects for achieving a balance between
active and passive investing. The research suggests that index inclusion
benefits companies in the index. In addition, the research finds that
increased passive investing is associated with decreased market efficiency.
However, passive investing is not the sole determinant of the level of
market efficiency. Therefore, reaching active-passive equilibrium will be
more difficult than the traditional theory implies, suggesting that the
market could well power past “peak passive.”

Keywords: active investing, passive investing, indexing, peak passive,
index addition, benchmark inclusion, cost of capital, market efficiency,
stock price informativeness, comovement, cost of capital

* The author thanks the Investment Adviser Association for financial support for journal access. The author also
thanks Karen Barr, Simon Hallett, Jonathan Hubbard, Robert Pozen, and Geoffrey Warren for their very helpful
comments.



When will the market reach “peak passive”? It’s a question that’s being asked with
increasing urgency as the influence of passive investing continues to grow.

That influence is already substantial. By the end of 2023 assets in equity index funds
had surpassed those in actively managed funds. In addition, many institutions have
indexed at least a segment of their portfolios, and many active managers use portfolio
construction techniques that are heavily dependent on index weightings. Adding these
index-linked portfolios together with index funds, a recent study estimates that total
passive ownership of the U.S. stock market was 33.5% in 2021.

Yet despite its already large presence, passive investing continues to gain share at the
expense of active management. This unstoppable growth has raised questions — and
even concerns -- about the imminence of “peak passive,” the popular term for the future
point when passive’s market share stops increasing and a sustainable balance between
passive and active is achieved.

In the world of traditional theory, active/passive equilibrium will result from a tension
between the lower cost of passive investing and the potentially greater returns of active
management. Passive investing is attractive to investors because it’s cheaper, and it’s
cheaper because it doesn’t require research to assess the prospects of the businesses it
invests in and to make judgments about how those prospects relate to market
valuations. Active management is attractive to investors because it has the potential to
earn higher returns, and it has that potential because research enables active investors
to assess whether there’s a gap between business reality and market valuation, creating
the potential for earning more by trading on that gap.

In traditional theory, market efficiency is the mechanism that keeps active and passive
in balance. If there’s too much passive investing, there will be too little research on
businesses. As a result, markets will be less efficient, meaning that there will be greater
deviations between fundamental prospects and market valuations. This greater
inefficiency may be evidenced by greater positive correlation of securities (often referred
to as “comovement”), a decrease in price efficiency (meaning that security prices are less
connected to underlying issuer fundamentals), and increased volatility of securities
prices that is not driven by fundamental changes.

On the other hand, if there is too much active investing, there will be too many actively
managed dollars trying to profit from any misalignment between business prospects and
valuations. The competition for additional return will tend to decrease the number and
magnitude of misvalutions, leading to greater market efficiency.

In 1980, Grossman and Stiglitz (1980) theorized that the market shares of active and
passive will equilibrate when there is just enough market efficiency to allow active
managers to make enough excess profits to offset their fees. In the Grossman-Stiglitz
world, continued growth of passive investing means that there’s still too much active
management performing too much research to too little effect. In other words, there’s
still too much market efficiency, so that there’s still room for more investors to benefit
from the lower costs of passive investing.

The Grossman-Stiglitz equilibrium summarizes the classic thinking on the interplay of
active, passive, and market efficiency, but more recent theories have challenged this
traditional view.



One set of theories suggests that increased passive ownership does not reduce — or can
even improve -- market efficiency. Some theorists note that trading activity — not asset
size — drives market efficiency; they argue that, since passively managed funds have very
low turnover rates and account for only a small proportion of total market trading
volume, assets in passively managed funds can increase significantly before their trading
begins to affect market efficiency. Another theorist suggests that passive investing is less
synchronized with activities of other investors, resulting in a market efficiency benefit
that outweighs the loss caused by the decrease in investment research. Others argue that
an increase in passive ownership encourages companies to take more risk, which gives
active managers more incentive to research stocks, thereby increasing market efficiency.
(Companies take more risk because there is no penalty for doing so, since index
investors will continue to buy even if the company’s risk increases.)

An opposing set of theories suggests that increased passive investing leads to reduced
market efficiency in a way that advantages the securities in the index, an advantage that
Kashyap et al. (2021) call the “benchmark inclusion subsidy.” These theories emphasize
that passive investors have a relatively inelastic demand for securities, since they have
little discretion about buying when their portfolios are underweighted in a security, even
if the security is significantly overvalued. This inelastic demand creates market
inefficiency, because securities within the index will have higher valuations compared to
securities that are not in the index, all else being equal. In one particularly negative
extrapolation of these theories, passive investing creates its own microclimate: index
inclusion leads to higher valuations, which makes it harder for active managers to earn
excess returns, which drives more assets into passive investing, which leads to even
higher valuations for index securities, etc.

In other words, both of the newer sets of theories suggest that market inefficiency will
not act as a mechanism for establishing a balance between active and passive. Both also
imply that “peak passive” will occur at a higher level of passive investing than in the
traditional Grossman-Stiglitz equilibrium.

To assess the validity of these differing theories, I reviewed the literature examining the
relationship between passive investing and market efficiency.

Previous reviews of the studies have generally focused on short-term price and volume
effects of index inclusion, commonly known as the “index effect.” Yet the studies also
provide extensive insights on other longer-term impacts of inclusion or increased
passive ownership, though these other effects have received less attention. My review
focused on market efficiency effects under normal market conditions; I did not consider
the systemic risk issues resulting from stressed market conditions, including those
related to ETF structure and trading.

Overview of the Literature

The relationship between passive investing and market efficiency has attracted
significant attention in the literature; over the past 40 years, more than 175 papers,
including four literature reviews, have been published on the topic. Virtually all of these
studies look at the equity markets, with only two addressing fixed income.

The studies fall into three categories:



Index inclusion studies. The first group of studies examine the consequences of a
security being included in an index. This is the oldest and largest group of studies, with
over 135 studies dating back to 1986. Most of the studies in this group examine the
“index effect,” which occurs when the price of a stock and its trading volume go up when
it is added to an index and down when is removed. The presence of an index effect could
be an indicator of greater inelasticity in the demand for stocks, and, therefore, an
indicator that passive investing decreases market efficiency. Roughly half of these
studies look at the U.S. markets, with an emphasis on the S&P 500; the other half either
look at non-U.S. markets, with an emphasis on developed markets.

Studies of assets and flows. The second group of studies looks at the connection
between market efficiency and the assets in and/or flows into passive and active funds.
There are 29 studies in this group. Roughly two-thirds of the studies look at ownership
by and flows into index funds and ETFs, either alone or in combination. The remainder
of the studies examine hedge funds, actively managed funds, active share, institutional
investments, or benchmark-based funds more broadly. Most are focused on the U.S.
stock market.

Index weighting studies. The third group of studies considers the impact of changes in
index weightings. All but one of these studies look at the Russell 2000 and Russell 1000
indexes, which are constructed considering market capitalization alone. Most focus on
the stocks that are most heavily weighted in the smaller-capitalization Russell 2000 and
least heavily weighted in the larger capitalization Russell 1000. This is a small group of
only 11 studies and is the newest of the three groups.

Summary of findings. The research suggests that index inclusion benefits companies in
the index. In addition, the research finds that increased passive investing is associated
with increased market inefficiency; however, passive investing is not the sole
determinant of the level of market efficiency. The evidence for these conclusions is
summarized in the following two sections.

Index Inclusion Benefits Companies in the Index

The first broad conclusion from the research is that index inclusion benefits companies
in the index. While short-term increases in stock price and trading volume after index
addition, a phenomenon known as the “index effect,” are most visible, index inclusion
also has longer-term consequences.

Index effect. Most of the early studies on the impact of passive investing focused on the
“index effect,” seeking to confirm anecdotal observations that prices and trading
volumes tended to go up when stocks were added to an index and tended to go down
when stocks were deleted.

The research often finds that the index effect is asymmetrical: most notably, the
magnitude and duration of the effect can be quite different for additions versus
deletions. Asymmetries have also been observed for stocks added to an index for the
first time versus stocks that have previously been in the index or a related index.

The magnitude of the effect has varied over time. The consensus of the literature is that,
in the U.S. market, the index effect was small in the early 1970s when index investing



was limited but increased through the 1990s as the level of indexing grew. The peak in
the index effect was reached around the year 2000, despite continued growth in index
investing after that time. By the mid-2010s, the index effect had become much less
significant in the U.S. market, with some researchers concluding that it had largely
disappeared.

The conclusions of the most recent studies of the index effect in U.S. markets are mixed.
Some researchers find an inverse index effect for stocks moving into the S&P 500 from
the S&P 400, meaning that they decline in value upon addition. Conversely, another
recent study finds a measurable index effect over the past decade.

The magnitude of the index effect has also varied across markets. Researchers have
generally found that it is more significant in markets outside the United States, though it
follows a pattern similar to the U.S. market with regard to decline over time.

Many of the studies of the index effect consider whether it is a quickly reversed
phenomenon resulting from short-term market liquidity constraints, dubbed “price
pressure.” The conclusions are mixed. Some studies find that the index effect is fully or
partly reversed within 60 days or less, while some studies find that the price and/or
volume changes persist.

However, the diminution of the index effect over time lends strong support to the price
pressure hypothesis. A recent study concludes that a key factor leading to the
diminution of the index effect for the S&P 500 was the market’s improved ability to
provide liquidity for the trading that results from index reconstitutions. In other words,
the market became better able to offset the liquidity constraints that resulted in price
pressure.

Investor awareness. The index inclusion studies often explored factors other than
short-term price pressure that could cause the index effect.

For example, an increase in investor awareness could explain the index effect. Investors
may be willing to assign a higher valuation to stocks of companies that they are familiar
with, because that familiarity reduces their assessment of the risk of investing in those
companies.

The research findings are consistent: more than 25 studies — published throughout a 35-
year period — find that index inclusion leads to increased investor awareness, as
measured by analyst coverage, greater media exposure, number of shareholders, and
inclusion in web searches. There is only one finding that index inclusion has no impact
on awareness.

Increased investor awareness can lead to changes in corporate behavior that are
attractive to many investors and that may lead those investors to assign higher
valuations to a company’s stock. Studies have found that being added to an index causes
companies to decrease discretionary accruals and improve earnings quality, to enhance
their governance practices, and revise their investment and payout policies.

Higher index weightings are also linked to increased institutional ownership, which is
associated with other changes in corporate behavior and operating performance that are
often applauded by investors. Researchers have found that companies with higher levels
of institutional ownership are more likely to have better earnings quality, higher levels



of disclosure, greater investment in human capital, greater managerial efficiency, and a
reduction in negative corporate social responsibility issues.

The research also suggests that increased investor awareness drives higher stock prices
through mechanisms other than revaluation after a reassessment of risk. A number of
researchers have observed that analyst forecasts of earnings per share increase after
index inclusion, supporting higher stock prices. However, there is some disagreement
about the effect of index addition or increased passive ownership on the accuracy of
analyst forecasts.

Cost of capital. Another possible driver of the index effect is the cost of capital. If index
inclusion lowers a company’s cost of capital, companies in the index might have a
competitive advantage compared to companies outside the index, which would support
a higher stock price.

One driver of a firm’s cost of capital is the liquidity of its stock. More than 15 studies find
that index inclusion or increased index weighting increases liquidity as measured by
bid/ask spread, turnover, illiquidity ratio (daily return to volume), and/or the zero
returns ratio (percentage of days with zero returns), generally in conjunction with
trading volume.

In addition, a number of researchers find that index inclusion or increased passive
ownership decreases the cost of capital by raising equity valuations. A related finding
from one study is that the share prices of firms not in the index are negatively affected
when their rivals are added to the S&P 500, raising their cost of capital.

Other studies conclude that the cost of debt financing declines after index addition or if
passive ownership increases, through an increase in bond prices, a decrease in spreads,
lower spreads for credit default swaps, and/or higher credit ratings. Conversely, bond
yields rise for firms deleted from the index.

In total, over 25 studies — published throughout the past 30 years — conclude that index
inclusion leads to a lower cost of capital.

There are some contradictory findings. A few studies find that index inclusion or
increased passive ownership has no impact on liquidity, while a few find a negative
effect on liquidity, and one older study finds that index inclusion has no impact on stock
valuations.

Looking at operational impacts, a lower cost of capital increases the net present value of
proposed investment projects. Therefore, if the cost of capital decreases for companies
added to an index, levels of investment should increase for those companies, and four
studies find that capital expenditures, acquisitions, and/or research activities do indeed
increase for index additions. However, these studies draw differing conclusions about
the shareholder impact of this increased investment. One study finds that increased
passive ownership increases the sensitivity of investment to stock price.

Several researchers examine how index inclusion affects the capital structure, though
there is no consensus on its impact. Some studies observe changes in the mix of debt
and equity financing or in the level of equity issuance while others do not.



Operating performance. Researchers have explored whether operating performance is
affected by index inclusion or the level of passive ownership. There is no consensus;
some studies find that it declines, while others find that it improves, and some see no
effect.

Long-term stock performance. Neither is there agreement on the impact of index
inclusion on long-term stock performance. Some studies find that performance
improves after a stock is added to an index, while others observe that it declines. Two
studies find that stocks deleted from indexes subsequently outperform.

Some researchers have suggested that corporate performance, rather than index
inclusion per se, is the driver of any superior performance after addition to the index.
Supporting this theory, two studies observe stock price outperformance or large
earnings increases prior to inclusion.

In a similar vein, a few researchers have argued that, for indexes with subjective criteria
for inclusion, index inclusion signals the index provider’s positive assessment of the
firm’s future prospects. However, this view is not universal, with one study concluding
that index changes in the S&P 500 are made to improve the representativeness of the
index. Two older studies question the value of the index provider’s assessments, finding
that buy-and-hold index portfolios outperform the updated index over long periods.

Conclusions. Index inclusion or deletion can have a short-term effect on stock price and
trading volume, though this “index effect” varies over time and across markets.

The research consistently finds that index inclusion leads to greater investor awareness,
as indicated by the level of analyst coverage and media exposure, the number of
shareholders, and the degree of institutional ownership. The weight of the evidence also
suggests that index inclusion reduces a firm’s cost of capital, by increasing the liquidity
of its stock, raising its equity valuation, or reducing the cost of debt financing.

The findings on the cost of capital are likely linked to the findings on investor
awareness. Many researchers find that increased investor awareness leads to changes in
corporate behavior which include higher levels of disclosure, a decrease in discretionary
accruals, and improvements in governance. These types of changes tend to be popular
with investors, which can lead to higher stock valuations, meaning that greater investor
awareness helps to lower the cost of capital.

There is no consensus on how index inclusion affects operating or longer-term stock
performance, most likely because index inclusion is only one of many factors affecting
performance.

Overall, the research suggests that there could be a “benchmark inclusion subsidy” that
favors stocks in the index over those that are excluded resulting from an increase in
investor awareness and a decrease in the cost of capital. However, many other factors
affect operating performance and longer-term stock price performance, factors that may
counteract the impact of the inclusion subsidy.



Increased Passive Investing is Associated with Decreased Market Efficiency

The second broad conclusion from the research is increased passive investing is
associated with decreased market efficiency. There are multiple measures of market
efficiency, with studies finding that the level of passive investing has more of an impact
on some of these measures than others.

Comovement. The degree to which securities prices move together, or the positive
correlation of returns, is often called “comovement.” An increase in comovement can be
an indicator of reduced market efficiency because it suggests that changes in securities
prices are driven by changes in the prices of other securities rather than by changes in
fundamentals. An increase in comovement makes it more difficult for investors to
reduce risk through diversification.

Over the past 30 years, researchers have consistently found that increased passive
investing is associated with increased comovement in both U.S. and non-U.S. markets,
while increased active investing is associated with decreased comovement.

With regard to contrary findings, there is only one study that finds no connection
between comovement and the level of passive investing, while another finds that the
effect has diminished over time. There is disagreement about the duration of the effect.

Price efficiency. Price efficiency, or price informativeness, is achieved when securities
prices accurately reflect all available information and respond quickly to changes in that
information. A decrease in price efficiency is an indicator of a decrease in market
efficiency.

The weight of the evidence over the past 20 years suggests that increased passive
investing is associated with decreased price efficiency in the U.S. markets while
increased active investing is associated with increased price efficiency.

One recent study characterizes the effect as small, and there are a few contradictory
findings. Notably, a few studies find that flows into industry/sector ETFs increase price
efficiency (with more mixed conclusions with regard to broad market ETFs). In
addition, there is a consensus that passive investing supports greater price efficiency by
facilitating short selling.

Volatility. An increase in volatility can also be an indicator of reduced market efficiency
if the increase is not driven by company fundamentals.

A relatively small number of studies look at volatility under normal market conditions
and outside the context of ETF trading. There is no consensus on how indexing has
affected volatility in these circumstances.

Conclusions. The research consistently finds that higher levels of passive investing are
associated with decreased market efficiency, as measured by comovement and price
efficiency.

Passive Investing is Not the Sole Determinant of the Level of Market
Efficiency

However, passive investing is not the sole determinant of the level of market efficiency.



Outside the body literature related to active and passive investing, researchers have
identified many factors that play a role in determining the level of market efficiency.
These include:

e Macro factors: national income levels, state of the business cycle, investor
sentiment, investor sentiment, TED spread, international macroeconomic policy
stability

e Disclosure standards: accounting rules, level of disclosure, level of transparency,
transparency of financial statements, auditor quality

e Trading-related factors: market liquidity, short selling, trading activity, cross
listing, algorithmic trading, nature of transaction (purchase or sale)

e Company factors: size, type of owner, pre-inclusion performance

e Investor awareness: institutional ownership, analyst coverage

Some of these factors are intertwined with the level of passive investing: notably, analyst
coverage and institutional ownership. As discussed, an increased level of passive
investing tends to increase both analyst coverage and institutional ownership. There is
no consensus with regard to how analyst coverage affects market efficiency. With regard
to institutional ownership, studies agree that institutional ownership leads to increased
comovement, thereby decreasing market efficiency. By contrast, they also generally
conclude that increased institutional ownership leads to greater market efficiency
through enhanced price efficiency, though there is one older contradictory finding.

In other words, an increase in passive investing is likely to push the market toward
greater inefficiency. But the effect of the increase in passive investing may be
counterbalanced by the influence of other factors, such as the state of the business cycle,
that drive market efficiency, with the net result being no change or even greater market
efficiency.

So, an increase in passive investing might actually be accompanied by no change — or
even an improvement -- in market efficiency depending on the trends in other factors.
But if there is no increase in inefficiency, there will be no increased advantage for active
investing, and, therefore, no trigger encouraging investors to reallocate toward active
investing.

Complicating the picture still further, other studies suggest that market efficiency may
not be a direct driver of active managers’ performance. The few studies that have looked
at the relationship between price efficiency or volatility and active management
performance reach mixed conclusions. In fact, studies identify return dispersion, which
is the degree of the differential in performance, as the factor that is most closely
associated with active management performance, though dispersion appears to interact
with correlation; this suggests that the magnitude of the efficiency effect may be
important.



Implications of the Findings

The first finding — that index inclusion benefits companies in the index -- suggests that
there is a benchmark inclusion subsidy, the result of increased investor awareness and
lower cost of capital for stocks in the index. All else being equal, this subsidy will lead to
higher valuations for index stocks compared to non-index stocks.

The studies on the effect of increased index weightings suggest that the subsidy will be
larger for stocks that are more heavily weighted in the index. Therefore, there is some
evidence that index inclusion is self-reinforcing, with higher weightings leading to a
greater subsidy leading to higher weightings, etc. As a result, the research suggests that
index investing may be one factor contributing to the recent increase in stock market
concentration.

Of course, index inclusion is not the only factor determining the valuation of index
stocks. Fundamental and market factors continue to play a role, and, if negative, they
could well outweigh the index inclusion effect. Yet even if other factors play a role,
indexing appears to be creating a headwind for active managers.

The findings on index inclusion also raise questions about how indexing may be
influencing the long-term effects of the factors influencing individual stock
performance. In the Fama-French model, only the market and profitability factors have
consistently performed well. The investment, value, and size factors have (at best) not
added value over the past 20 years, while all have been negative over the past decade;
this is a significant change in trend, since all were significantly positive in the previous
40 years.

Index inclusion may be one factor contributing to the change in the contribution of the
factors. For example, focusing on the investment factor, the consensus of the research is
that index inclusion lowers the cost of capital for companies, and some studies have also
concluded that the lower cost of capital leads to higher levels of investment. The
consensus is also that index inclusion leads to higher stock valuations. Linking the two
findings suggests that the level of investment and stock returns are more likely to be
positively related when the growth of index funds has been strong and more likely to be
negative under other circumstances.

The second broad finding from the literature — that increased passive investing is
associated with decreased market efficiency -- suggests that the growth of indexing will
not continue indefinitely; instead, increased indexing will lead to less efficiency which
will create a more favorable environment for active management which, in turn, will
ultimately entice investors back into active strategies.

However, other research suggests that the chain of causality may not be so clear because
there are many factors that influence the level of efficiency. Factors other than the level
of passive investing play a role in establishing the level of market efficiency, while small
changes in market efficiency may not have much effect on the success of active
investing.

In general, the relationship between market efficiency and active management
performance is an area that may merit additional exploration. There has been relatively
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little academic research in this area, despite (or perhaps because of) the complexities of
measuring market efficiency and of the avenues of interaction between efficiency and
active management.

To summarize, indexing appears to provide a benefit for stocks included in the index
(though other factors come into play), while the mechanism for counteracting the
benefit of this subsidy may not operate smoothly. Combined, these findings imply that
reaching an active-passive equilibrium will be more difficult than the traditional theory
implies and that any equilibrium reached may be more tilted toward passive investing
than would be the case under the traditional theory.

To date, regulators have sought to encourage passive investing given its lower cost,
which provides a clear benefit for passive investors, and given regulators’ concerns that
the investment industry has incentive to promote active investing, despite (or even
because of) its higher cost.

However, the benchmark inclusion subsidy may already provide passive investing with a
clear advantage. In the United States, such a subsidy would only add to the advantage
that passive investing enjoys in taxable accounts. Taxation on realization of capital gains
has more of impact on actively managed portfolios, which trade to respond to changing
opportunities, than on index funds which generally change portfolio composition only as
a result of index reconstitutions. In non-taxable accounts in the United States, the
current litigation environment favors passive investment options in defined
contribution plans, since plan fiduciaries are more likely to be the subject of excessive
fee lawsuits if they include actively managed investment options in a plan when lower-
cost passive options are available.

This analysis suggests that passive investing may need little regulatory protection or
encouragement. In fact, some authors have suggested that it is active investing that
needs encouragement.

Unfortunately, there has been little theoretical work done on the net welfare effect of
increased levels of passive investing — and no empirical investigation. Clearly, any
empirical study would be challenging. The primary advantage of passive investing (i.e.,
its lower cost) is easy to measure and provides benefit to a concentrated group (i.e.,
passive investors). But its costs are borne by the market and economy at large and are
difficult to estimate. And a complete analysis would consider not only the competitive
and market efficiency effects reviewed in this literature but also the governance issues
that have been voiced. Overall, the review of the literature raises the possibility that
passive investing may have diminishing returns from a total investor welfare
perspective.

Striking a welfare-maximizing balance between active and passive investing may be
difficult given the complexity of the interaction between market efficiency and active
manager performance. As result, given the benefits that index inclusion provides to
index companies, the market could well power past “peak passive” as it is envisioned in
the traditional theory.
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(2012); Daya, Mazouz, and Freeman (2012); Chan, Kot, and Tang (2013); Biktimirov
and Li (2014); Boone and White (2015); Ravi and Hong (2015); Ahmed and Bassiouny
(2018); Chen and Lin (2018); Biktimirov and Xu (2019a); Biktimirov and Xu (2019b);
Cao, Gustafson, and Velthius (2019); Kacperczyk, Sundaresan, and Wang (2021)
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illiquidity ratio Goyal, Subrahmanyam, and Swaminatham (2023) question the use of
the illiquidity measure for assessing liquidity

decreases the cost of capital by raising equity valuations Morck and Yang (2001);
Baran and King (2012); Belasco, Finke, and Nanigian (2012); Kacperczyk, Sundaresan,
and Wang (2021)

related finding from one study Chen and Lin (2018)

cost of debt financing declines Dhillon and Johnson (1991); Dannhauser (2017); Baran
et al. (2018); Cao, Gustafson, and Velthius (2019); Bennett, Stulz, and Wang (2020);
Goyal, Urban, and Zhao (2022)

bond yields rise Chan and Zhao (2018)

no impact on liquidity Kaul, Mehrotra, and Morck (2000); Kamal et al. (2012); Kamal
(2014); Dannhauser (2017) — for high yield bonds

negative effect on liquidity Kot, Leung, and Tang (2015); Dannhauser (2017) — for
investment grade bonds; Hofler, Schlag, and Schmeling (2023)

index inclusion has no impact on stock valuations Malkiel and Radisich (2001)

capital expenditures, acquisitions, and/or research activities do indeed increase
Massa, Peyer and Tong (2005), Becker-Blease and Paul (2006), Chen and Lin (2018);
Kacperczyk, Sundaresan, and Wang (2021)

draw differing conclusions Massa, Peyer, and Tong (2005) — negative abnormal
returns; Becker-Blease and Paul (2006) —shareholders benefit; Chen and Lin (2018) --
competitive advantage that leads to market share gains

sensitivity of investment to stock price Antoniou et al. (2023)

affects the capital structure Chen, Noronha, and Singal (2004) — no change in equity
issuance; Massa, Peyer, and Tong (2005) — equity issuance increases; Bena et al. (2017)
— more likely to rely on internal financing after inclusion; Cao, Gustafson, and Velthius
(2019) — equity issuance increases; Goyal, Urban, and Zhao (2022) — rely more heavily
on debt financing after inclusion because they can more easily issue equity in periods of
distress; Antoniou et al. (2023) -- increased sector ETF ownership is associated with
reduced equity issuance but no change in debt issuance

page 7/

some studies find that it declines Chan, Kot, and Tang (2013); Kot, Leung, and Tang
(2015); Bennett, Stulz, and Wang (2020); Bennett, Stulz, and Wang (2023)

others find that it improves Beneish and Gardner (1995); Denis et al. (2003); Kappou
and Oikonomou (2016)

some see no effect Brooks et al. (2013); Chan and Zhao (2018); Glosten, Nallareddy, and
Zou (2021); Antoniou et al. (2023)
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performance improves after a stock is added to an index Chan, Kot, and Tang (2013;
Ben-David, Franzoni, and Moussawi (2018) — with higher risk; Kacperczyk, Sundaresan,
and Wang (2021)

others observe that it declines Massa, Peyer, and Tong (2005) — under certain
circumstances; Bennett, Stulz, and Wang (2023)

stocks deleted from indexes subsequently outperform Chan, Kot, and Tang (2013);
Arnott and Henslee (2024)

outperformance or large earnings increases prior to inclusion Edmister, Graham, and
Pirie (1994); Kash and Sarkar (2011)

positive assessment of the firm’s future prospects Chung and Kryzanowski (1998);
Denis et al. (2003); Cai (2007)

improve the representativeness of the index Geppert, Ivanov, and Karels (2011a)

buy-and-hold index portfolios outperform Siegel and Schwartz (2006); Cai and Houge
(2008)

page 8

associated with increased comovement Vijh (1994); Barberis, Shleifer, and Wurgler
(2005); Greenwood and Sosner (2007); Coakley, Kougoulis, and Nankervis (2008);
Greenwood (2008); Mase (2008); Geppert, Ivanov, and Karels (2011b); Kasch and
Sarkar (2011); Sullivan and Xiong (2012); Coakley, Kougoulis, and Nankervis (2014);
Chang, Hong, and Liskovich (2015); Bolla, Kohler, and Wittig (2016); Chen, Singal, and
Whitelaw (2016); Da and Shive (2017); DeLisle, French, and Schutte (2017); Baltussen,
van Bekkum, and Da (2018); Lynch et al. (2019); Bennett, Stulz, and Wang. (2020);
Grégoire (2020); Glosten, Nallareddy, and Zou (2021); Coles, Heath, and Ringgenberg
(2022); Goyal, Urban, and Zhao (2022)

increased active investing is associated with decreased comovement Ye (2012); Buffa
and Hodor (2023)

no connection between comovement and the level of passive investing Brooks et al.
(2013)

diminished over time Chang, Hong, and Liskovich (2015)

disagreement about the duration Greenwood and Sosner (2007) -- largely reverses
within a few days; Geppert, Ivanov, and Karels (2011b) -- disappears within five years

passive investing is associated with decreased price efficiency Goetzmann and Massa
(2003); Belasco, Finke, and Nanigian (2012); Qin and Singal (2015); DeLisle, French,
and Schutte (2017); Israeli, Lee, and Sridharan (2017); Baltussen, van Bekkum, and Da
(2018); Ben-David, Franzoni, and Moussawi (2018); Bennett, Stulz, and Wang (2020);
Glosten, Nallareddy,and Zou (2021); Kacperczyk, Sundaresan, and Wang (2021);
Hofler, Schlag, and Schmeling (2023); Koijen, Richmond, and Yogo (2023); Morck and
Yavuz (2023); Pavlova and Sikorskaya (2023); Sammon (2023)

active investing is associated with increased price efficiency Akbas, et al. (2015); Cao et
al. (2018); Lee and Zhu (2019); Kacperczyk, Sundaresan, and Wang (2021)
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characterizes the effect as small Koijen, Richmond, and Yogo (2023)

a few contradictory findings Liu (2009) -- price efficiency improves after inclusion;
Daya, Mazouz, and Freeman (2012) — price efficiency improves after inclusion; Glosten,
Nallareddy, and Zou (2021) -- flows into ETFs lead to greater price efficiency for small
companies with low analyst coverage; Coles, Heath, and Ringgenberg (2022) — increase
in passive investing has no effect; Goyal, Urban, and Zhao (2022) -- no change in after
index inclusion

flows into industry/sector ETFs Bhojraj, Mohanram, and Zhang (2020); Huang,
O’Hara, and Zhong (2021); Antoniou et al. (2023)

facilitating short selling Chang, Hong, and Liskovich (2015); Porras Prado, Saffi, and
Sturgess (2016); Glosten, Nallareddy, and Zou (2021); Coles, Heath, and Ringgenberg
(2022); Palia and Sokolinski (2023)

no consensus on how indexing has affected volatility Bessembinder and Seguin (1992)
— higher volatility; Kappou, Brooks, and Ward (2008) — no effect; Yun and Kim (2010)
— lower volatility; Liu (2011) — lower volatility; Chang, Hong, and Liskovich (2015) — no
effect; Ben-David, Franzoni, and Moussawi (2018) — higher volatility; Goyal,
Nallareddy, and Zou (2022) — lower volatility

page 9

macro factors Morck, Yeung, and Yu (2000) — national income levels; Brockman,
Liebenberg, and Schutte (2010) — state of the business cycle; Ben-Rephael, Kandel, and
Wohl (2012) — investor sentiment; Rosch, Subrahmanyam, and van Dijk (2017) —
algorithmic trading, TED spread; Madhavan and Morillo (2018) — macro factors;
Parsley and Popper (2020) — international macroeconomic policy stability

disclosure standards Collins et al. (1994) — accounting rules; Fox et al. (2003) — level of
disclosure; Jin and Myers (2006) — level of transparency; Haggard, Martin, and Pereira
(2008) — level of disclosure; Hutton, Marcus, and Tehranian (2009) — transparency of
financial statements; Brockman, Liebenberg, and Schutte (2010) — accounting rules;
Gul, Kim, and Qiu (2010) — auditor quality

trading-related factors Pastor and Stambaugh (2003) — market liquidity; Bris,
Goetzmann, and Zhu (2007) — short selling; Chordia, Roll, and Subrahmanyam (2008)
— market liquidity; Chordia, Roll, and Subrahmanyam (2011) — trading activity;
Foucault and Frésard (2012) — cross-listing; Rosch, Subrahmanyam, and van Dijk
(2017) — algorithmic trading; Weller (2018) — algorithmic trading; Li et al. (2019) —
nature of transaction (purchase or sale)

company factors Pindyck and Rotemberg (1993) — company size; Gul, Kim, and Qiu
(2010) — type of owner; Kasch and Sarkar (2011) — pre-inclusion performance; Chen,
Singal, and Whitelaw (2016) — pre-inclusion performance; Li et al. (2019) — type of
owner; Farboodi et al. (2022) — company size

investor awareness Pindyck and Rotemberg (1993) — institutional ownership; Sias and
Starks (1997) — institutional ownership; Chan and Hameed (2006) — analyst coverage;
Boehmer and Kelley (2009) — institutional ownership; Schutte and Unlu (2009) —
analyst coverage; Kamara, Lou, and Sadka (2010) — institutional ownership; Crawford,
Roulstone, and So (2012) — analyst coverage; Bai, Philippon, and Savov (2016) —
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institutional ownership; Ben-David et al. (2016) — institutional ownership; Ben-
Rephael, Da, and Isreaelsen (2017) — institutional ownership; Kacperczyk, Sundaresan,
and Wang (2021) — institutional ownership

how analyst coverage affects market efficiency Chan and Hameed (2006) — increased
comovement; Schutte and Unlu (2009) — increases efficiency; Crawford, Roulstone, and
So (2012) — increases comovement if no prior coverage, but decreases comovement if
existing coverage

institutional ownership leads to increased comovement Pindyck and Rotemberg (1993),
Kamara, Lou, and Sadka (2010), Ben-David et al. (2016)

but increased price efficiency Boehmer and Kelley (2009) — even when institutional
investors are passive; Bai, Philippon, and Savov (2016); Ben-Rephael, Da, and
Isreaelsen (2017); Kacperczyk, Sundaresan, and Wang (2021)

contradictory finding Sias and Starks (1997)

reach mixed conclusions Mand, and Verma (2021) -- increased correlations make it
easier for active managers to outperform; Chan and Lazzara (2022) -- no connection
between correlation and active performance, low volatility helps active manager
performance, while low beta hurts

factor most likely to drive active management outperformance is return dispersion
Parikh and Fabozzi (2018); Parikh, McQuiston, and Zhi (2018); Chan and Lazzara
(2022)

page 10

recent increase in stock market concentration Mauboussina and Callahan (2024);
Wolfstetter and Born (2024)

complexities of measuring market efficiency Griffin, Kelly, and Nardari (2010)
page 11
active investing that needs encouragement Libson and Parchomovsky (2021)

little theoretical work Schmalz and Zane (2022) — reduces overall investor welfare by
decreasing returns; Bond and Garcia (2022) -- increases investor welfare

governance issues that have been raised Coates (2023)
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