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Abstract

Using a novel data set, we show that up to one-fifth of America’s largest firms 
had an activist, non-financial blockholder, or insider as their largest shareholder in 
the past 20 years. Blockholders and insiders tend to be less diversified than insti-
tutional investors. Measures of ``universal’’ and ``common’’ ownership of firms 
are therefore lower than previously believed based on analyses of institutional 
investors’ holdings alone, and the heterogeneity in ownership structures across 
firms is greater. Activism contributes positively to common ownership of industry 
rivals, as do the ``Big 3’’ and consolidation in the asset management industry. 
We conclude that policy makers can reduce within-industry common ownership 
without sacrificing diversification or market indexing.
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1 Introduction

This paper documents who the largest shareholders of America’s largest publicly traded
firms are, and what characterizes these shareholders’ portfolios. In particular, we distinguish
between shareholders with concentrated stakes in one or a few firms, who we call Mavericks,
and diversified shareholders. For the latter, we document to which extent their portfolios
comprise other firms in the same or in different industries. By doing so, we analyze who and
what drives common ownership of competitors as well as “universal ownership” of a large
fraction of publicly traded U.S. equities.

Understanding corporate ownership structures and the drivers of common and universal
ownership is important, because an advanced policy debate considers restrictions to share-
holder rights so as to respond to concerns that common ownership increases product prices
(Azar et al. (2018); Schmalz (2021)). Moreover, in considering measures to reduce the anti-
competitive effects of common ownership, a debate has ensued about the causes of common
ownership. While theoretical work suggests textbook indexing as one potential cause of the
increase in common ownership of competitors (Rotemberg (1984)), the idea of restricting
textbook indexing – perhaps the most successful financial innovation of the 20th century –
seems unattractive to many policymakers and academics alike. At the same time, much hope
rests on the idea that universal owners thanks to having ‘a stake in the overall economy’
and large stakes in individual firms, have both the incentive and the ability to induce port-
folio firms to internalize ecological and social externalities (e.g., Hart and Zingales, 2017); or
that common ownership across industries may actually have the effect of reducing product
prices (Azar and Vives (2021)). It is thus an open empirical question whether policymakers
can reduce common ownership without restricting textbook indexing and thereby reducing
universal ownership with potentially unintended negative consequences.

To answer this question, we investigate the empirical drivers of common ownership and
universal ownership among America’s largest publicly-traded firms. In particular, we in-
vestigate to which extent common and universal ownership of S&P 500 single-class firms is
driven by “passive” shareholders engaging in market-level indexing strategies and to which
extent common ownership of competitors arises as a result of active strategies by mutual
funds, activist hedge funds, and family offices of the world’s richest individuals.
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We first construct a uniquely comprehensive and freely accessible dataset of U.S. corpo-
rate ownership. To illustrate why answering our research question requires more compre-
hensive ownership records than typically used in the literature to date, consider calculating
a measure of common ownership, which captures to which extent the most influential share-
holders in one firm also have financial interests in the other, between three of America’s
largest firms by market capitalization, Amazon, Tesla, and Twitter (as of Q4 2021 / Q1
2022).

Amazon % Source Tesla % Source Twitter % Source
Jeff Bezos 9.8 F 4 Elon Musk 16.7 13-G Elon Musk 9.7 13-D
Vanguard 6.6 13-F Vanguard 6.1 13-F Vanguard 8.8 13-F
BlackRock 5.7 13-F BlackRock 5.1 13-G Morgan Stan. 8.1 13-F

State Street 3.3 13-F Capital Res. 3.7 13-F BlackRock 6.5 13-F
T Rowe Price 3.2 13-F State Street 3.1 13-F State Street 14.6 13-F

Whereas Vanguard, BlackRock, State Street, and other asset managers indeed have hold-
ings in all three firms, the largest and arguably most influential owners in Amazon and Tesla
do not hold significant stakes in the other firm. The example illustrates the importance of
considering individual insiders and blockholders when trying to assess how large or influen-
tial common owners – i.e. widely diversified institutional asset managers – are, compared to
other large investors with interests in only one firm. Yet, prior research on the drivers and
effects of common ownership at the firm or industry-level (e.g., Backus et al., 2021b; Koch
et al., 2020; Lewellen and Lowry, 2020; Gilje et al., 2020) has mainly relied on ownership
records in 13-F filings that cover institutional investors, but do not typically include the
ownership records of corporate insiders and non-institutional blockholders. That is, in the
above example, considering 13-F records alone would cause researchers to ignore Elon Musk
and Jeff Bezos, and lead to the erroneous conclusion that there is a high and homogeneous
level of overlapping ownership between Amazon and Tesla. However, in fact, the stark differ-
ence in ownership structures and the unusually low level of overlapping ownership between
Amazon and Tesla is precisely due to the presence of Mavericks, i.e. relatively undiversified
blockholders and insiders, at the top of the ownership roster.

At the same time, researchers using 13-F filings alone would fail to observe the overlapping
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ownership holding by Musk between Tesla and Twitter. Hence, omitting ownership by non-
financial blockholders and insiders can lead to erroneous conclusions in either direction.
Which direction the bias goes on average is an empirical question.

Furthermore, not all institutional investors are passive owners. Perhaps surprisingly,
even activist investors do not always hold only one position per industry. For example, well-
known “activist” investor Bill Ackman’s Pershing Square is among the largest shareholders
of Burger King, Chipotle, and Domino’s Pizza, contributing positively to the level of common
ownership in that industry.1

These examples illustrate that relying on 13-F filings alone when calculating measures of
overlapping ownership can bias the measured level and mask the true variation of overlapping
ownership of firms, whether in the same industry, or across industries. This is important
because using measures that mask the variation in overlapping ownership can lead to under-
estimating the effect of such ownership on a variety of outcomes; and to a failure to reject
the null hypothesis of no overlapping-ownership effects, as well as other econometric biases.2

In this paper we identify the largest shareholders for all single-class S&P500 firms, ex-
amine their portfolio holdings and assess the effect of including blockholders and insiders in
measures of common and universal ownership. For this we scrape and parse all ownership
records from the SEC’s EDGAR system for the years 2003-2020 for all single-class S&P 500
firms, and merge the ownership information thus obtained to construct ownership records
at the firm level. In particular, we merge information from 13-F filings by institutional in-
vestors with 13-D and 13-G filings by blockholders, as well as Form 3, 4, and 5 filings by
corporate insiders, and clean the data for duplicates and a large number of other errors.
We first document which investor type, whether insider, activist, non-financial blockholder,
financial institution or Big3, is the largest shareholder of a firm, of how many firms and
whether their dominance varies over time. We identify activists following Brav et al. (2008)
to capture the investor’s likely engagement with their portfolio firms. We then examine how

1Pershing Square files 13-D in some and 13-F in other cases, however; management of the target firms
may nevertheless perceive a 13-F position by Pershing Square differently than a similarly large 13-F position
by a typical “passive” investor. ValueAct’s insufficiently disclosed acquisition of an “activist” position in
competitors Baker Hughes and Halliburton is another prominent example of activist common ownership
(link).

2This concern has been shown to be relevant in practice. Antón et al. (2022) find that estimates of
common ownership on managerial incentives roughly double once blockholders are included in the calculation
of common ownership.
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diversified the portfolios of the different investor types are, whether they are “Mavericks”
who hold concentrated portfolios or diversified. Based on that, we calculate measures of
universal ownership called “profit weights” or “kappas”, which measure the extent to which
the largest shareholders of one firm have a financial interest in other firms, compared to
their financial interest in the base firm. We also calculate profit weights of within-industry
firm pairs, thus measuring horizontal “common ownership.” We are particularly interested in
assessing whether and by how much profit weights are affected by the holdings of activists,
non-financial blockholders and insiders.3

To more formally examine the determinants of universal and common ownership, we
regress the measures of universal and common ownership on holdings by the different owner
types as well as measures of textbook indexing from the literature. Finally, we assess how
concentration in the asset management industry affects universal and common ownership
measures when taking into account blockholders and insiders. For this, we calculate the
increase of universal and common ownership implied by the BlackRock-Barclays Global
Investors merger and test whether it predicts future levels of overlapping ownership.

Our key findings are as follows. First, ownership structures are more heterogeneous across
firms than previously believed, based on studies examining only institutional investor port-
folios. For example, between 10% and 20% of firms have a dominant activist, non-financial
blockholder or insider among the largest shareholders. Second, whereas exceptions exist,
non-financial blockholders’ and insiders’ portfolios tend to be much less diversified than in-
stitutional investors’ portfolios. In fact, most of them are “mavericks” who hold only a single
large stake in one firm. As a result, universal and common ownership levels are lower once
we account for the holdings of blockholders and insiders. Third, in contrast to our expec-
tations, we find that activists hold surprisingly diversified portfolios, frequently comprising
multiple firms in the same industry. However, due to their selective diversification, activists
contribute positively to common ownership. The holdings of the “Big Three” institutional
asset managers also increase both universal and common ownership, over and above the
level explained by textbook indexing. This finding contrasts with prior findings in the lit-

3Profit weights are a weighted sum of a given firm’s shareholders’ portfolio profits, where the weights are
the shareholders’ respective control shares in the firm. Profit weights capture the extent to which the most
influential shareholders should like the firm to behave as if it put weight on other firms’ profits in addition
to its own profits.

4

Electronic copy available at: https://ssrn.com/abstract=4059513



erature based on 13-F records alone. Lastly, we find that consolidation through mergers in
the asset management industry increases both common ownership and universal ownership
persistently.

Moreover, throughout our sample period from 2003 to 2020 we find that common own-
ership levels are higher than universal ownership levels, implying that policy makers could
reduce common ownership of industry rivals without reducing textbook indexing, which in-
volves holding a widely diversified portfolio of all firms rather than concentrated holdings in
one industry.

A policy-relevant take-away from our analysis is therefore that there need not be a trade-
off between good governance aided by the presence of large blockholders and a reduction of
common ownership of industry competitors. The latter was previously believed to be driven
by large financial and non-financial investors, but we show that in practice non-financial
blockholders tend to be “mavericks” instead. Conceptually, whether blockholders contribute
to common ownership depends on the blockholders’ diversification.

The finding that some active shareholders choose to hold product market competitors
carries another important policy implication: anti-competitive effects of common ownership
can start to be addressed without touching textbook-indexing, but by preventing active
monopolization of industries by family offices, hedge funds, and conglomerates. Increases
in common ownership can further be prevented by policing mergers of asset management
firms, which don’t create more textbook index funds, but which increase concentration of
corporate control by centralizing voting and engagement across funds.

A takeaway for academic researchers is that non-financial blockholders and insiders play
an important role in driving the level and variation of universal and common ownership
among America’s largest firms, and that omitting these investors can lead to qualitatively
wrong conclusions about the level, causes and consequences of both universal ownership and
common ownership. Using only institutional ownership from 13-F filings as the basis for
research on overlapping ownership is therefore not an innocuous shortcut. Consequently,
past findings in the literature based on institutional ownership alone should be interpreted
with caution as they likely suffer from bias.

This paper contributes to the literature a uniquely comprehensive and freely available
data set of all types of owners of the largest publicly traded firms in America. We thus
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enable better measurement of universal ownership, common ownership, and its drivers.
Our paper relates to Charoenwong et al. (2022), who document that active mutual funds

creating common ownership positions have higher risk-adjusted returns, vote more actively
against management and thus have an incentive to soften product market competition. Our
contribution relates even more closely to Backus et al. (2021b) (BCS), who offer the most
recent evidence on common ownership among the largest U.S. publicly traded firms before
this paper.4 BCS also provide a great service to the profession – including but not limited
to the literature on common ownership – by making the 13-F ownership data they assemble
freely available. They thus helped the field overcome challenges related to 13-F data provided
by Thomson Reuters through WRDS that had been popular in the literature thus far. We
complement their contribution by constructing a data set along dimensions they acknowledge
to be missing in their paper: "Occasionally, these controlling shareholders are inside or retail
investors (e.g., the Walton family) ... it is possible to use data from SEC Forms 4, 5, 6,
and 144 ... to construct industry holdings where available. Similarly, there is additional
information on firm cross-holdings in 13-D and 13-G reports, which are more difficult to
incorporate because they are not filed on a quarterly basis. These data are impractical to
clean for analysis at the aggregate level. However, it is feasible and important to do so for
case studies of particular industries as, e.g., Azar et al. (2018) do when they compute the
profit weights for airlines and as Backus et al. (2021a) do when they compute the profit
weights for cereal." (Backus et al., 2021b, footnote 12).

Our contribution is to undertake the endeavor to scrape, parse, and clean also the remain-
ing SEC filings, and to understand the extent to which incorporating these filings changes the
measurement of common ownership, for the same subset of firms BCS study. A limitation
of our analysis relative to BCS is that our data starts only in 2000. Hence, our paper and
data set does not substitute for theirs, but offers a complement.

In addition, as part of the data set, we contribute a newly parsed data set of 13-F records,
which we believe to be superior to extant data sets.5

4Earlier papers documenting the secular increase in common ownership, also based solely on 13-F data,
are reviewed in Schmalz (2018).

5Due to differences in our parsing methodology, in 55% of filings the Central Index Key (CIK) we extract
is different from the CIK BCS extract. We end up with 55% more CIKs than BCS. For details, see Appendix
A. Other significant differences between the 13-F-only analysis presented in this paper and BCS’ analysis are
due to differences in how we consolidate asset managers’ holdings (e.g. we consolidate holdings of BlackRock
and BGI only at the time when the merger was consummated, as opposed to throughout the sample). We
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2 Data set construction

Building on the method of Backus et al. (2021b) we scrape and parse the ownership of
S&P 500 firms as reported on filings required by the Securities Exchange Commission (SEC).
Different from Backus et al. we incorporate not only filings by large institutional investors,
but also filings by corporate insiders and blockholders, utilizing all ownership reports for
investors in US public corporations and available on the SEC Edgar Archive. The fraction
of stock ownership that remains not captured by any filing is attributed to retail investors.

Specifically, we parse six different SEC filings. Table 1 provides an overview of the key
attributes of each filing type. More detail can be found in the data appendix. To summarize,
13-F filings are required on a quarterly basis from institutional investment managers with
more than $100 million assets under management holding equity securities (and certain
equity options and warrants) that trade on a U.S. exchange. A 13-F filing lists all securities
owned by the institutional investor at the end of the quarter. Investors who acquire more
than 5% of any equity security of a company are required to file a form 13-D within 10 days
after the acquisition. If such blockholders acquired the equity securities "not with the purpose
nor the effect of changing or influencing the control of the issuer" (17 CFR §240.13d-1b.1.i),
they are allowed to report any ownership change using the shorter form 13-G, which, for
example, does not require the investor to disclose their intentions of acquiring the beneficial
ownership.

Lastly, the SEC requires corporate insiders, such as officers and directors as well as
beneficial owners of more than 10% of outstanding equity and several other groups of insiders
to report transactions in company equity securities using Form 4. A person who becomes a
reporting person under the Form 4 requirements will initially file a Form 3 report, indicating
the person now classifies as a corporate insider. A Form 3 need not yet report any equity
ownership. Subsequently, whenever insiders change their holdings of company equity, they
are required to file a Form 4 within 2 days of the transaction. Within 45 days of the end of a
company’s fiscal year corporate insiders must report all transactions they did not previously
report, on a Form 5. Corporate insiders who failed to file a Form 3 or Form 4 report for
transactions in the previous fiscal year, are required to report these on the Form 5, too.

detail these differences throughout the paper and the appendix.
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Form Filed
type Owner electronically Frequency
13-F Institutional investors with since 1999 quarterly, within 45 days of

>$100 million in AUM each quarter end

13-D Investors acquiring >5% since 1998 within 10 days of crossing
of an equity share class the 5% threshold

and for any acquisition/disposition
of 1% or more thereafter

13-G Investors acquiring >5% since 1998
of an equity share class that are
(a) exempt (a) within 45 days of the end

of the calendar year
(b) qualified institutional (b) as of the end of

the calendar year or month (if >10%)
(c) passive investors (c) within 45 days of the end

of the calendar year or month (if >10%)

3 insiders and shareholders since 2003 within 10 days of becoming insider
owning >10% of an equity share class

4 insiders and shareholders since 2003 within 2 days of transaction
owning >10% of an equity share class

5 insiders and shareholders since 2003 only if failed to file Form 4
owning >10% of an equity share class within 45 days of fiscal year end

Table 1. Short summary of SEC filing requirements

Unlike 13-F, 13-D and 13-G filings, Forms 3, 4 and 5 not only report the overall number
of shares owned by a corporate insider, but also other information related to an insider’s
transaction. Insider ownership is additionally classified into direct and indirect holdings,
where the latter reflects that the insider holds shares through a trust or a family member.

Our data starts in 2003 Q3 as SEC regulations only required 13-F, 13-D and 13-G reports
to be filed electronically from 1998/99 and only required Forms 3, 4 and 5 electronically
from 2003. Due to the limited number of insider reports filed before June 2003, we focus our
analysis exclusively on the period from July 2003 until December 2019.

One important intermediate step in collating the ownership from 13-F filings is to con-
solidate separately filed 13-F reports of incorporated funds of large institutional investment
managers. We detail in Appendix A.2 how our approach differs from the methodology in
Backus et al.. Once completed, the parsed data provides the Central Index Key (CIK) iden-
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tifying the filing owner, the CUSIP number identifying each security owned, a description
of the security (e.g. "call option", "common stock"), the quantity of shares owned and the
market value of the owner’s holdings.

For blockholder and corporate insider reports we develop two respective parsing methods
coded in Python. The 13-D and 13-G filings report the CIK of the main filing owner, the
CUSIP of the security owned, a description of the security, and the amount of shares owned
and voted on directly or in a shared facility.

One difficulty arising in 13-D and 13-G parsing (see Appendix A.3 for more details) is
that one report can be filed by multiple reporting owners. For example when the Walton
siblings report their holdings in Walmart, this 13-G will be filed jointly by Robson, John
and Helen Walton, as well as the Walton Family Trust. Each sibling owns and votes some
stocks directly, but they share the voting power of stocks held in the Family Trust. Hence,
the number of securities owned with shared voting rights is reported several times. We deal
with this duplication by first parsing each reporting investors’ individual direct and shared
securities ownership. In the Walmart case, this will produce four observations, one for each
sibling and one for the trust. Ultimately, we keep the largest aggregate amount of shares
reported by any one reporting person and discard all other reported shares. This yields a
conservative estimate of the stock ownership allocated to the main filing owner.

The Form 3, 4 and 5 filings report detailed information about each transaction made by
corporate insiders in their company’s equity (and derivative) securities. For each transaction
the security, the number of shares transacted, the ex-post number of shares owned and the
nature of ownership (direct or indirect via s trust or spouse) by the insider is reported as
an individual entry. To capture the insider’s aggregate ownership after the transaction, we
extract the title of the security and the residual number of shares owned for each transaction
and then discard all entries, except for the last one for each nature of ownership. For example
if Bill Gates reports two transactions on a Form 4, one reporting on shares he owns directly,
the other on shares he owns indirectly via the Bill & Melinda Gates Foundation, then we
keep the ex-post number of shares owned for both entries and add them up, to reflect the
aggregate number of shares owned by Gates after the transactions.

A further complication arises because corporate insider ownership reports differ from
13-F and 13-D/-G reports in that they do not identify each security by a CUSIP. Instead,
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equity securities and derivatives are reported in separate tables and the filer provides a non-
standardized, textual description of the security transacted, such as "call option", "common
stock", "equity", featuring various typos and ambiguities. While the CUSIP and security title
reported in 13-F, 13-D and 13-G reports allows us to differentiate between common stock
and other securities relatively easily, this is not always the case for the free-text description
in insider filings. To retain only holdings of common stock in our data set, we deploy an
extensive text cleaning, filtering and interpretation routine to the security description.6 This
routine is described in more detail in Appendix A.4. Following BCS, we only keep common
stock holdings. We then merge the security description with the company’s trading CUSIP
identifier for the given quarter. The resulting output includes the filing owner’s CIK, the
owned security’s CUSIP, a cleaned security description and the number of shares owned.

After cleaning and identifying holdings from all filing types (large institutional, insider
and blockholder ownership), we aggregate the holdings of each owner in each company, facing
two more challenges. First, stock holdings for a given owner, security and point in time can
be filed in multiple types of reports. For example, the 13-G filed jointly by the Walton Family
Trust and the Walton siblings will duplicate shares that are reported by the Walton siblings
in their individual Form 4 filings. To avoid double-counting, we first remove different types
of ownership reports filed by the same owner CIK in the same quarter. Because in some cases
the owner CIK will not be the same across different filing types (in the Walton example the
13-G is filed by the Walton Family Trust and the Form 4 is filed by the individual sibling,
where each party has its own CIK) we then remove stock holdings of exactly equal size across
different file types for the same firm in the same quarter.

The final step requires adjusting for the different filing frequencies. While 13-F reports
are filed quarterly, blockholder and insider reports are required only when transactions in the
underlying security are made. To fill the gaps in blockholder and insider ownership between
transactions, we forward fill the holdings reported by a given owner in a given security
until the next reported ownership for this owner-security combination. The rationale is that
ownership stakes should not change in the meantime without a report being filed. Having
removed any quarterly duplicates of filings for the same owner-security combination in the

6While Form 4 filings separately report transactions in derivative and non-derivative securities, the type
of non-derivative security is generally only described in a text comment or footnote.

10

Electronic copy available at: https://ssrn.com/abstract=4059513



previous step, this interpolation will not create any new duplicates. Nevertheless we check
for potential duplication of ownercik-permno holdings again and eliminate them if they arise.

If at the end of our sample (1 January 2020), the most recent filing reported a non-zero
ownership stake, we forward-fill this ownership stake until the end, for a maximum of four
quarters. We then spot check whether the resulting ownership structures are economically
sensible and cross-check our results against various commercial data bases for consistency.

The completed data sample contains ownership structures of 742 firms and slightly less
than 500 firms each quarter.

3 Results

3.1 America’s largest shareholders and their portfolio interests

Across our subset of S&P 500 firms we capture the ownership of 70-90% of outstanding
equity. To evaluate who the largest shareholders are and what their portfolio incentives look
like, we create the following categories: the Big 3, comprising BlackRock, Vanguard and
StateStreet; activist investors, identified using the list of investors with active engagements
between 2000-2016 by Brav et al. (2008) and Brav et al. (2010); asset managers, comprising
all 13-F filers excluding the Big Three and those classified as activists; corporate insiders, who
file Form 3, 4 or 5 reports excluding those already identified in one of the previous categories;
and the remaining unclassified owners who are predominantly non-financial blockholders.
These categories allow us to identify individual investors and their investment motivations
better than categorizing them by filing type (i.e., 13-F filers, 13-D/G filers and Form 3/4/5
filers). This is because some owners report their ownership holdings on multiple filing types.
For example Carl Icahn pre-dominantly files 13-F reports but also 13-D activist and Form
3/4/5 insider reports. Hence it is difficult to classify him exclusively as one particular filer.
Instead, we classify him as activist based on his prior active engagements.

Figure 1 plots the cross-section of firms’ ownership structures on 1 January 2020, with
each firm represented by a bar. The bar height reflects the share of equity for which we
can identify the owner, and the colored parts of each bar depict the aggregate amount of
equity owned by each type of investor. The largest aggregate stake in most firms is held
by asset managers (excl. the Big 3), amounting to 30-50% of common stock across firms.
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This share was even larger at the beginning of our sample (see Figure A.1), but has declined
due to the growth of Big 3 ownership. In 2020 the Big 3 hold between 15-25% of equity
of all S&P 500 firms. Together, all 13-F filing institutional investment managers (incl. the
Big 3) constitute between 60-80% of the equity ownership of most S&P 500 firms. As some
non-financial blockholders and activists also file 13-F reports, using Thomson Reuters or
other 13-F-only ownership data is a good approach when we are interested in the investors
owning the largest fraction of equities. However, this approach misses important insiders
and blockholders, who are responsible for most variation in the cross-section of ownership
structures (see Figure A.2).

Activists are present in almost all sample firms owning between 1-10% of equity. Since
activists like Value Act or Pershing Square can utilize a small ownership stake with great
effect on a firm’s performance or value, this is an important presence for corporate gover-
nance analysis. Ownership stakes of corporate insiders and non-financial blockholders are
very small or non-existent in most firms. In the few firms where they do exist, however,
their ownership reaches 10-50% of common stock. Moreover individual blockholders are by
definition large owners with stakes > 5% of equity suggesting that the number of investors
who, in aggregate, own 10-50% is likely small (see Figure A.4). Thus, a large part of the
cross-sectional variation in ownership structures comes from insiders and non-financial block-
holders, who, together with their incentives and level of diversification, have been ignored
in many previous studies of corporate owners. Furthermore, in the time series the average
and aggregate ownership stakes of insiders and non-financial blockholders are relatively per-
sistent, whilst the holdings of asset managers and activists increase over time (see Figure
A.3).

Before we evaluate the portfolio interests of our investor types, we identify who is the
individual, largest shareholder of our sample firms. The largest investors will be the most
influential for corporate voting outcomes and, especially if they are insiders or activists,
will be able to influence corporate strategies materially to align with their own interests.
Analogous to the aggregate ownership structures, asset managers, including the Big 3 are
the dominant owners of almost 90% of S&P 500 firms in our sample (see Figure 2). Over
time the balance between dominant asset managers other than the Big 3, and the Big 3
shifts. After the BlackRock-Barclays Global Investors merger in 2009, BlackRock, Vanguard
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and State Street grow markedly and become the dominant shareholders of most firms. Each
of the Big 3 owns on average 4-9% of the common stock of the largest U.S. firms in 2020
(Figure A.5), which makes one them the largest owner in almost 75% of our sample firms,
and Vanguard on its own the dominant shareholder of more than 60% of firms (Figure A.6).
About 10% of sample firms, however, are dominated by an insider, activist or non-financial
blockholder. Insiders dominate more firms than blockholders or activists, but the joint
dominance in a tenth of the sample is persistent between 2003-2020. We therefore have a
non-negligible number of firms, where an engaged owner steers corporate activities according
to his personal financial interests. The question is, what are these financial interests?

To identify the likely financial interests of our investor types, we differentiate them by
how diversified their portfolio holdings are.7 The first diversification class are “maverick”
investors who hold the equity of only one firm at a given point in time. Mavericks have no
obvious financial interest in other firms. All other investors who hold equity in more than
one firm at a given point in time and therefore have a financial interest in the performance
of multiple firms are referred to as “diversified” investors. Among diversified investors we
distinguish between two special types of diversification. “Universal” investors own shares
in almost all firms in our sample at a given point in time (specifically more than 95% of
firms). With a financial interest in all firms, these universal owners could have the desired
beneficial effect of reducing negative ecological and social externalities (Hart and Zingales
(2017)). In contrast, “common” investors are diversified across multiple, but not all firms,
and importantly own shares in multiple firms within the same industry (primarily identified
by SIC-4 digit codes). 8 Common but non-universal ownership may give rise to the potential
anti-competitive effects discussed in the literature on common ownership (Schmalz (2021)).

Averaging across all investors of a certain type (activists, insiders etc.) and across all
quarters in our data, we measure what proportion of each investor type has maverick, diver-
sified, universal and common portfolios. Figure 3(B) depicts two dominant combinations.
Asset managers, the Big 3 and activists are mostly diversified, while corporate insiders and
non-financial blockholders are mostly mavericks. Unsurprisingly all asset managers, includ-
ing the Big 3, are diversified and almost all own multiple firms in one industry (common

7This differentiation is not perfect, as we cannot measure all portfolio holdings of individual investors,
such as personal investments in bonds, ETFs, pension funds or in equities of non-employer firms

8for robustness we also use Hoberg and Phillips (2016) TNIC-3 product market competition indicators.
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owners). However, whereas the Big 3 are also universal owners in every quarter, only half
of the remaining asset managers hold stakes in all sample firms. Based on this assessment,
the Big 3 contribute to overlapping ownership across all firms, while other asset managers
contribute to general overlapping ownership, but potentially more to within-industry over-
lapping ownership. In contrast, 85% of insiders and 45% of non-financial blockholders are
undiversified mavericks, who reduce overlapping ownership. The remaining 15% of insiders
are diversified, but not within industries, while the remaining half of non-financial block-
holders is split between diversified non-common owners (diversified only across industries)
and common owners (diversified across and within industry). Hence, while insiders do not
contribute to within-industry common ownership at all, some non-financial blockholders do
contribute to it. Most surprising is the diversification of activists. Less than 10% of them
hold shares in only one firm or are purely diversified across industries in a given quarter. All
other activists are diversified also within industries or are universal investors. This finding
contrasts with our ex-ante belief that activists are highly concentrated investors with a few
stakes spread across industries. They turn out to own all S&P 500 firms in 10% of our sample
and otherwise own multiple firms in a given industry, contributing to overlapping ownership
within industries and across all firms. Over time the share of activists that are diversified
and common owners is decreasing as more activists become universal owners (Figure A.7).
The diversification of all other types of owners does not vary over time.

So far we have established that asset managers and the Big 3 are the largest individual
and aggregate owners of most S&P 500 firms, while corporate insiders, activists and non-
financial blockholders dominate about 10% of firms. In most cases, the largest ownership
stake is therefore owned by highly diversified, universal and common owners who contribute
to overlapping ownership across firms, within and across industries. Only 10% of firms are
dominated by a maverick or diversified non-common investors who either reduce overlapping
ownership or contribute primarily to cross-industry overlapping ownership. In contrast to
our ex-ante beliefs activists are present with relatively small stakes in all firms and mostly
increase overlapping ownership, across and within industries.
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3.2 Universal and common ownership

To investigate the level and variation of universal and common ownership across firms
we calculate the Edgeworth coefficient of effective sympathy between two firm’s ownership
structures. This coefficient, also referred to as “kappa” or “profit weight”, measures to which
extent the most influential shareholders in firm A are invested and therefore have a financial
interest in firm B.

Following Grossman and Hart (1979) and Rotemberg (1984) we derive the Edgeworth
coefficient of sympathy from a firm objective function maximizing shareholder value in the
presence of overlapping ownership. Shareholders’ cash flow rights are identified by the frac-
tion of outstanding equity they own (β). Their voting rights (γ) are a function of the
respective ownership stake in a given firm. Backus et al. (2021b) clarify the assumptions
under which the objective function Qa of firm a as a function of its shareholders’ portfolios x

can be re-written as the sum of own firm profits and weighted other firms’ profits. The latter
weights are the Edgeworth sympathy coefficients, or profit weights, labeled κab. These profit
weights are calculated for each firm-pair and serve as our measure of universal ownership.
We study common ownership restricting our measurement to the profit weights of firm-pairs
consisting of industry competitors (identified by SIC 4-digit codes or Hoberg and Phillips
(2016) TNIC 3 product market competitor codes).

Qa(xa, x−a) ≈ πa +
∑
b ̸=a

(∑
s γasβbs∑
s γasβas

)
︸ ︷︷ ︸

κab

πb (1)

Following most of the literature we assume proportional control, hence one share owned
conveys one vote and βbs = γbs in the above equation. For robustness we also analyze
common and universal ownership with alternative control assumptions. This is discussed in
the robustness section 3.3.

Averaging across all firm-pairs (within industry for common ownership) for each quarter,
we find that common ownership is about 10% higher than universal ownership (Figure 4).
Described more intuitively, the average profit weight attributed to industry-competitors is
10% higher than the average profit-weight attributed to any S&P 500 firm. Both common and
universal ownership measures have increased markedly over our sample time, from an average
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weight of 0.42 to 0.69 for a generic firm and an average weight of 0.47 to 0.75 attributed to
an industry-competitor. The difference between average universal and common ownership
profit weights is almost constant between 2003 and 2020, suggesting that common ownership
has not been increasing more, recently. However, plotting only the average profit weight
for each quarter prevents an analysis of the underlying variation and distribution of profit
weights across firm-pairs. The difference in average universal and common ownership profit
weights could for example be driven by the tails of the distribution or by outliers. Looking
at the distribution of firm-pair profit weights for all firms versus for industry competitors in
Figure A.10(B) demonstrates that this is not the case. Instead, the distribution of common
ownership profit weights is shifted to the right with respect to the universal ownership profit
weight distribution.

Following Backus et al. (2021b) we also evaluate the prevalence of profit weights larger
than one for universal and common ownership. A kappa larger than 1 means firm a share-
holders care more about firm b profits than about firm a profits, implying an incentive to
tunnel profits from one firm to the other. As evident in Figure A.11, across all firm-pairs
such tunneling incentives exist in about 4% of cases in 2003, rising to 9% in 2020. Only
considering within-industry firm-pairs, such incentives rise from 4% of cases to 13% of cases.

From our previous discussion of the largest shareholders and their portfolio diversification,
we know that the Big 3, asset managers and activists will likely contribute positively to
universal and common ownership, while corporate insiders and non-financial blockholders
limit the extent of overlapping ownership. The previous literature, however has argued
that the Big 3 do not contribute to overlapping ownership once we account for investor
indexing (Backus et al. (2021b)). Activists on the other hand have rarely been associated with
widespread overlapping ownership in the literature. In the following we therefore investigate
to what extent the different types of investors contribute to universal and common ownership,
when controlling for indexing and the overall shareholder structure.

This type of analysis necessitates complete ownership data, as the previously used Thom-
son Reuters 13-F data or the data set provided by Backus et al. (2021b) only comprise large
financial institutions or asset managers, neglecting the systematically less diversified insiders
and non-financial blockholders. Comparing our average and cross-sectional profit weights
based on complete ownership data with those calculated using only 13-F institutional own-
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ership reports, we find that such incomplete data over-estimates both universal and common
ownership profit weights across the whole sample (Figures A.12(A), A.13(A)).

We analyze the contribution of the Big 3, activists, insiders and non-financial blockholders
to universal and common ownership with linear regression analysis. The firm-pair profit
weights are regressed on the aggregate holdings of each type of investor in the base firm
(e.g. regress κab on aggregate Big 3 + activist + insider + non-financial blockholdings in
firm a), controlling for investor indexing (using the measure suggested by Backus et al.
(2021b)), market capitalization, operating profits and retail share of ownership. To control
for persistent differences in the ownership structures of firms a and b and for period-specific
economic conditions that alter investing habits, we apply firm-pair and quarter-year fixed
effects.

Table 3 shows the regression results for universal profit weights in the first three columns
and for common ownership profit weights in columns four to six. Insiders and non-financial
blockholders contribute significantly negatively to both universal and common ownership, as
their maverick portfolio structure suggests. Activists instead contribute significantly posi-
tively to both universal and common, once we control for investor indexing (which negatively
confounds the relationship between activists and overlapping ownership if not controlled for,
see correlations in Table 2). Finally, the Big 3 contribute significantly positively to both
universal and common ownership, too, despite controlling for investor indexing. This result
contrasts with the results of Backus et al. (2021b) presented in column 3a of Table 3, who
find a negative correlation between the Big 3 holdings and universal profit weights, once in-
dexing is taken into account. Further investigation has showed that our result is not due to
the added blockholder and insider filings, but instead is driven by our more accurate parsing
of ownership reported on 13-F filings.

Comparing the coefficients on investor holdings in the common versus the universal own-
ership regression, insiders reduce common ownership more than universal ownership, while
the coefficients are almost the same for non-financial blockholders. Activists contribute more
positively to universal than to common ownership, while the opposite holds for the Big 3.
This supports our previous analysis of the size and diversification of investor types: few
insiders are diversified and none are common owners, suggesting some contribute to univer-
sal profit weights but none to common profit weights. An equal proportion of non-financial
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blockholders is diversified across and within industries, yielding an equal effect on both profit
weights. Activists are highly diversified and frequently common owners but less so than asset
managers (omitted category here), hence they contribute less to common ownership profit
weights than to universal profit weights. Only the effect of the Big 3, who are both more
frequently common and universal owners than the remaining asset managers, is ambigu-
ous ex-ante. Based on the regression results, the Big 3 are more diversified or hold larger
positions among industry competitors, leading to a larger coefficient for common than for
universal profit weights.

Our findings are relevant for academia and policy makers, as they inform the debate on
steps to take regarding the growing and potentially harmful extent of common ownership. In
contrast to Backus et al. (2021b) we find that the Big 3 asset managers contribute positively
to common and universal ownership over and above what is implied by investor indexing.
Hence, the centralization of voting power and financial interests across various index funds
at the family level seems to enhance overlapping ownership beyond what an index portfolio
requires. Second, we show that activists are, in contrast to our ex-ante beliefs, highly
diversified, within and across industries, and contribute positively to both universal and
common ownership. Hence, if one wanted to reduce the extent of common ownership without
touching indexing and the Big 3, one may find a way to do so by limiting the within-industry
diversification of hedge funds instead.

Another potential driver of universal and common ownership are mergers of asset man-
agers, that consolidate holdings and voting power in one investor. In the literature such
mergers are frequently used as instruments to investigate the effect of overlapping ownership
on corporate outcomes (Lewellen and Lowry (2020)). To analyze the role of asset manager
mergers in driving universal and common ownership we focus on the effects of the BlackRock
- Barclays Global Investors (henceforth BLK and BGI, respectively) merger in 2009. Both
BLK and BGI were universal owners of the S&P 500 firms before the merger, hence the
joint entity does not create new common or universal owners. Instead it enhances overlap-
ping ownership via larger holdings by the joint entity and thereby increases implied kappas
(Figure A.14(A)).

We compare the merger-implied change in profit weights to the actual change in profit
weights post merger to gauge if there is a persistent effect on overlapping ownership (Figure
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5). Implied profit weights are calculated based on the ownership structures in 2009 Q1 by
adding up the stakes of BlackRock and BGI to form the hypothetically merged portfolio. The
implied change is the difference between implied and pre-merger (2009 Q1) profit weights,
the actual change is the difference between post-merger (2010 Q1) and pre-merger profit
weights. The scatter plot does not show a clear positive association between the implied and
actual change in profit weights. Neither can we see a clear positive sign in the distribution
of actual profit weight changes as we can for implied changes (Figure A.14(A)).

To establish whether the merger leads to a persistent increase in universal and common
ownership we regress the post-merger actual change in profit weights on the merger-implied
profit weight changes for each firm-pair. The main specification uses the actual profit weight
change between 2010 Q1 and baseline 2009 Q1 as endogenous variable. The immediate
merger effects on profit weight changes by 2009 Q4 and the more persistent effects by 2011
Q1 and 2012 Q1 are also evaluated. We include an intercept to control for time fixed effects
(as we are looking only at one quarter in each regression) and control for firm fixed effects, to
eliminate any persistence in firm-specific stakes of BLK and BGI. The remaining variation in
post-merger profit weight changes is driven solely by the cross-firm variation in BlackRock
and BGI ownership stakes that are combined.

Our results in Table 4 suggest that implied profit weight changes are a statistically signif-
icant predictor of the post-merger profit weight changes in the immediate Q4 2009 quarter,
but also for longer term changes until Q1 2012. This qualitative finding holds both for
common ownership profit weights and universal ownership profit weights. Quantitatively
the relationship between implied and post-merger profit weights is larger for industry com-
petitors, suggesting that in our specific example, where both parties were universal owners
already before the merger, the joint entity amplified common ownership more than universal
ownership.

For robustness we also investigate the discrete change in implied profit weights. Re-
gressing the post-merger profit weight changes on an indicator variable that is 1 for the top
third of changes in implied profit weights due to the merger. The treatment dummy is also
significantly positively correlated with post-merger profit weight changes in all periods.

In addition to our previous findings, we show in this section that mergers among asset
managers are another source of common and universal ownership growth. An alternative
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method to reduce overlapping ownership would therefore require restrictions on asset man-
ager mergers. In our example the positive effect of asset manager mergers is due to an
increase in the holdings of one already large, universal and common owner. In other mergers
another effect from the creation of new common or universal ownership may play an even
more important role.

3.3 Robustness

In the preceding analysis we rely on the assumption of proportional control to calculate
our measures of universal and common ownership. This assumption dominates the literature
estimating profit weights and is founded theoretically by a the outcome of a standard voting
model. To test whether our results are sensitive to this specific control assumption we re-
calculate our profit weights once attributing more control to larger owners (γbs = β2

bs) and
once reducing the influence of larger owners (γbs = β0.5

bs ). Untabulated results reveal that the
trends in universal and common ownership, as well as the relatively higher level of common
compared to universal ownership are the same for both assumptions. The results of our
regression analysis also hold.

Another key component of the analysis of common ownership, is the classification of
industry competitors based on SIC 4-digit industry codes. These industry assignments are
frequently imperfect or missing, hence we also conduct the complete analysis using the
Hoberg and Phillips (2016) TNIC-3 classification of product market competitors. The re-
sults on trends and levels of universal versus common ownership (Figure A.15) and the
regression results for drivers of common ownership and merger effects (Table A.1, A.2, A.4)
are unchanged by this choice.

4 Conclusions

We demonstrate that the size and portfolio diversification of 13-F filing institutional in-
vestment managers and activists on the one hand and those of non-financial blockholders
and insiders on the other hand are systematically different. Because blockholders and in-
siders are the largest shareholders of 10-20% of S&P 500 firms, omitting such owners will
lead researchers to mismeasure the variation in ownership structure and likely lead to bias
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in analyses of the effect of corporate ownership structures on various corporate outcomes.
Adding these less diversified owners to the regularly analyzed sample of 13-F institutional
ownership reduces estimates of common, within-industries ownership and of universal own-
ership consistently. Based on a complete data set of corporate ownership we find more
heterogeneous ownership structures and investigate the drivers of universal and common
ownership. We find that common ownership within industries is higher than universal own-
ership throughout our sample, suggesting that it is possible to reduce common ownership
without reducing index investing, which is positively correlated with both. Instead, family
offices as well as active mutual funds and hedge funds, including those commonly understood
to be “activists,” induce more common ownership among competitors and may be the lever
to limit such within industry overlapping ownership.

Moreover, we find that the shareholdings of the “Big Three” institutional investors also
contribute positively and statistically significantly to common and universal ownership over
and above the effect of market-indexing, which is in contrast to previous findings in the
literature. This implies that the consolidation of portfolios managed by sub-funds of the Big
Three to the family level gives rise to aggregate ownership and voting power that increases
common and universal ownership beyond the level necessary for index diversification. Re-
latedly, mergers in the asset management industry predict future increases in both common
and universal ownership. These findings indicate that regulators can reduce common own-
ership of competitors without either sacrificing diversification or “universal ownership,” but
by addressing actively chosen common ownership positions and by scrutinizing consolidation
in the asset management industry.

The data set constructed should also be interesting for research that can rely solely on
filings by institutional investors (13-F filings), including the finance literature, because the
data set we provide is more comprehensive. In particular, we parse 55% more owner-CIKs
from the SEC filings than prior work. Therefore, we propose that future research use the
data set of ownership records used in the present paper, which we make freely available for
academic use.

That said, this data set is unlikely to be free from errors, and new mistakes will be
created as the data set gets updated. We invite all researchers to submit their proposed
improvements and thus contribute to the continued maintenance of the first freely available

21

Electronic copy available at: https://ssrn.com/abstract=4059513



and comprehensive ownership data set for U.S. firms.
One limitation of the part of our analysis measuring “universal” and “common” ownership

is that we use only one measure proposed in the literature. Our conclusions do depend on the
particular measure we used. Many other measures of common ownership have been proposed
and can also be calculated, sometimes more accurately, using the data we construct.

A remaining limitation concerns the scope of our analysis, which is limited to the subset
of S&P 500 firms that do not have dual-class shares or controlling owners. This limitation is
particularly constraining when calculating within-industry measures of “common ownership”,
because not all rivals are S&P 500 firms in many cases. Including the firms with dual-class
stock structures is likely to further increase the variation in ownership structures. Future
research could expand the data set accordingly. We also do not observe all holdings by
activists or insiders, but only those that are required to be reported to the SEC. More
comprehensive reporting requirements would allow researchers to lift this limitation. If
reporting dates were harmonized across institutions and insiders, the accuracy of the data
could be further improved.

Another takeaway for policymakers is the necessity of a comprehensive set of owner-
ship records to accurately assess the extent of common ownership within industries and of
universal ownership more generally in their jurisdictions. Furthermore, understanding the
respective drivers is essential for policymakers deliberating on potential measures to limit
common ownership without preventing investor diversification. Basing such understanding
on institutional investors’ filings alone can lead to wrong conclusions. For example, our re-
search based on more accurate institutional ownership data and controlling for insider and
blockholder ownership does not support the finding that the sizable holdings of the “Big
Three” institutional investors do not contribute to universal and common ownership over
and above investor indexing. Investigating question further appears a fruitful avenue for fu-
ture research. Relatedly, assessing the likely effect of consolidation in the asset management
industry on universal and common ownership cannot accurately be performed based on 13-F
ownership alone. We thus hope that the provision of our expanded data set not only enables
more high-quality research, but also enables competition authorities to measure the level
of universal and common ownership more accurately, analyze the likely effect of proposed
policies – or the likely effect of not enacting any.
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5 Figures & Tables

Figure 1. Ownership structures by filer type, 1 January 2020

Note: This figure depicts the captured ownership for each firm at the end of Q4 2019, differentiating
ownership by how active the filer likely is. Each bar represents one firm. The bar height measures how
much of the firm’s stock ownership we capture. The red proportion of each bar represents the aggregate
ownership of such investors identified by Brav et al. (2019) as “activists”. The yellow proportion is the
ownership of corporate insiders (filing Form 3/4/5 reports), who are not classified as “activists” by Brav et
al. The navy part measures the share of equity owned by 13-F filings investors, who are neither activists,
nor insiders, not BlackRock, Vanguard and State Street, as the “Big Three” ownership stakes in each firm
are depicted in turquoise. The maroon part of each bar measures the remaining ownership captured by
non-activist, non-insider, non-financial blockholders (13-G filers).

Indexing Big 3 Activist Non-fin Insider Asset mgr Retail
holdings holdings blockh. holdings holdings share

Investor indexing 1.0000 0.5797 -0.2339 -0.3361 -0.4482 -0.3189 0.3185
Big 3 holdings 0.5797 1.0000 0.1612 -0.1049 -0.1346 -0.1555 -0.2604
Activist holdings -0.2339 0.1612 1.0000 0.0153 -0.0140 0.0390 -0.3412
Non-fin blockh. -0.3361 -0.1049 0.0153 1.0000 0.0409 -0.0054 -0.2152
Insider holdings -0.4482 -0.1346 -0.0140 0.0409 1.0000 -0.1470 -0.1359
Asset mgr holdings -0.3189 -0.1555 0.0390 -0.0054 -0.1470 1.0000 -0.7913
Retail share 0.3185 -0.2604 -0.3412 -0.2152 -0.1359 -0.7913 1.0000

Table 2. Correlations between holdings
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Figure 2. Top owner position by type of filer

Note: This figure depicts the quarterly share of firms in our sample for which an activist (as defined by
Brav et al (2008, 2010), an insider (Form 3, 4, 5 filers), a non-financial blockholder (non-activist,
non-insider, non-asset manager), an asset manager (13-F filers, excl Big 3) or one of the Big 3 (BlackRock,
Vanguard, State Street) reports the largest ownership stake.

(A) Diversification types (B) Diversification of certain investor groups

Note: This figure depicts which share of activist, insider, asset manager, Big 3 and non-financial blocks’
holdings is held by an undiversified maverick owner, by a diversified owner (non-universal and
non-common, i.e. only diversified across industries only), a common owner (holds multiple firms in one
industry and across industries at the same time) and a universal owner (holds more than 95% of the firms
in the sample at the same time, making him both a diversified and a common owner).
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Figure 4. Average universal and common ownership profit weights

Note: This figure depicts the average universal ownership profit weights over time in blue and the average
common ownership profit weights in dark red. The average common ownership profit weight is calculated
using only profit weights of firm-pairs where both firms are in the same SIC industry. Profit weights are
averaged each quarter across firms weighting all firms equally.

Figure 5. Change profit weights implied and actual post merger

Note: This figure depicts the changes in ownership structure similarity implied by the merger of BlackRock
and BGI versus the changes in actual post merger profit weights in percentage point units. The “implied”
firm-pair profit weight change is calculated as the difference between counterfactual profit weights with
BlackRock & BGI holdings in 2009 Q1 added up vs the correct profit weights in 2009 Q1. Actual profit
weight changes are the difference between profit weights in 2010 Q1 vs 2009 Q1.
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2009Q4 2010Q1 2011Q1 2012Q1
∆κuniv,post (2) ∆κuniv,post (3) ∆κuniv,post (4) ∆κuniv,post

∆κuniv,imp 0.500*** 0.370*** 0.402*** 0.417***
(0.008) (0.009) (0.010) (0.011)

R-squared 0.519 0.642 0.845 0.904
N 147070 147070 147070 147070

∆κcom,post (2) ∆κcom,post (3) ∆κcom,post (4) ∆κcom,post

∆κcom,imp 0.673*** 0.184* 0.795*** 0.841***
(0.090) (0.102) (0.117) (0.137)

R-squared 0.633 0.759 0.923 0.956
N 1244 1244 1244 1244
Firm FE ✓ ✓ ✓ ✓

Table 4. Regression on post-merger kappa change

Note: This table presents results for a firm-pair level regression of actual changes in profit weights due to
the BlackRock-BGI merger on implied changes in profit weights. Actual changes are the difference between
profit weights calculated for post-merger periods (2009Q4, 2010Q1, 2011Q1, 2012Q1) and profit weights
calculated for the pre-merger period 2009Q1. Implied changes are the difference between counterfactual
profit weights calculated based on 2009Q1 data when consolidating the BlackRock and BGI ownership
stakes and the profit weights calculated on baseline 2009Q1 data. The upper half of the table considers all
firm-pairs in our sample, and therefore refers to “universal” profit weights. The lower half is restricted to
firm pairs that are part of the same industry and therefore refers to our measure of “common” ownership
profit weights. We control for firm-fixed effects and a constant controls for quarter-specific fixed effects.
One star denotes coefficients are significant at the 10% level, two stars significance at the 5% level, three
stars significance at the 1% level.
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6 Appendix

Figure A.1. Ownership structures by activism, 1 January 2005

Note: This figure depicts the captured ownership for each firm at the end of Q4 2004, differentiating
ownership by how active the filer likely is. Each bar represents one firm. The bar height measures how
much of the firm’s stock ownership we capture. The red proportion of each bar represents the aggregate
ownership of such investors identified by Brav et al. (2019) as “activists”. The yellow proportion is the
ownership of corporate insiders (filing Form 3/4/5 reports), who are not classified as “activists” by Brav et
al. The navy part measures the share of equity owned by 13-F filings investors, who are neither activists,
nor insiders, not BlackRock, Vanguard and State Street, as the “Big Three” ownership stakes in each firm
are depicted in turquoise. The maroon part of each bar measures the remaining ownership captured by
non-activist, non-insider, non-financial blockholders (13-G filers).
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Figure A.2. Ownership structures by filer type, 1 January 2020

Note: This figure depicts the captured ownership for each firm at the end of Q4 2019, differentiating
ownership by the filer reporting it. Each bar represents one firm. The bar height measures how much of
the firm’s stock ownership we capture. The proportion of each bar in blue represents the share of equity
ownership identified by parsing 13-F filings. The red and maroon parts of each bar measure the additional
ownership captured by parsing 13-D and 13-G filings, the orange part is captured by parsing Form 3, 4 and
5 filings.

Figure A.3. Average aggregate ownership by investor type

Note: This figure depicts the aggregate share of outstanding equity owned by activists (as defined by Brav
et al (2008, 2010), insiders (Form 3, 4, 5 filers), non-financial blockholders (non-activists, non-insiders,
non-asset managers), asset managers (13-F filers, excl Big 3), the Big 3 (BlackRock, Vanguard,
StateStreet) and across all owners of the average S&P 500 firm for each quarter.
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Figure A.4. Average ownership stake by filer type

Note: This figure depicts the average share of outstanding equity owned by an individual activist (as
defined by Brav et al (2008, 2010), insider (Form 3, 4, 5 filers), non-financial blockholder (non-activists,
non-insiders, non-asset managers), asset manager (13-F filers, excl Big 3), one of the Big 3 (BlackRock,
Vanguard, StateStreet) and across all owners of an S&P 500 firm for each quarter.

Figure A.5. Average ownership stake of Big 4

Note: This figure depicts the average share of outstanding equity of S&P 500 firms owned by Vanguard,
BlackRock, State Street, and Barclays Global Investors (until the merger with BlackRock) each quarter.
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Figure A.6. Top owner position by Big 3

Note: This figure depicts the quarterly share of firms in our sample for which Vanguard, BlackRock, State
Street, report the largest ownership stake, or one of the group does.

Figure A.7. Diversification by filer type

Note: This figure depicts the quarterly share of activist owners that can be categorized as maverick owners,
as diversified owners, as common owners or as universal owners. Maverick owners hold 1 security in a given
quarter, diversified owners hold multiple firms per quarter but not within the same industry, common
owners hold multiple firms competing in the same industry and across industries but less than 95% of all
firms in the sample and universal owners hold more than 95% of all firms in the sample making them both
diversified and common owners, too.
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Figure A.8. Top owner position by diversification

Note: This figure depicts the quarterly share of firms in our sample for which a maverick owner, a
diversified owner, a common owner or a universal owner reports the largest ownership stake. Maverick
owners hold 1 security in a given quarter, diversified owners hold multiple firms per quarter but not within
the same industry, common owners hold multiple firms competing in the same industry and across
industries but less than 95% of all firms in the sample and universal owners hold more than 95% of all
firms in the sample making them both diversified and common owners, too.

(A) Maverick & diversified own-
ership

(B) Maverick, diversified & uni-
versal ownership

(C) Maverick, diversified & com-
mon ownership

Figure A.9. Ownership structures by diversification type, 1 January 2020

Note: These figures depict the captured ownership for each firm on 1 January 2020, differentiating
ownership by the diversification of the investor. Each bar represents one firm. The bar height measures
how much of the firm’s stock ownership we capture. The proportion of each bar in turquoise represents the
share of equity owned by diversified investors, who own shares in multiple companies but only across
industries and in less than 95% of the sample firms. The blue proportion represents ownership by universal
investors, where a universal investor owns more than 95% of the securities in our sample in the given
period. The black part of each bar measures the holdings of common, but non-universal investors, who own
shares in multiple firms in the same industry and across industries, but less than 95% of the sample. The
orange part reports the holdings of undiversified shareholders, who own only shares in this company in the
given quarter.
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(A) 1 January 2005 (B) 1 January 2020

Figure A.10. Distribution of universal and common κ over time

Note: This figure depicts the distribution of universal and common ownership profit weights on 1 January
2005 and 1 January 2020. The distribution of universal kappas considers all firm-pairs. The distribution of
common kappas considers only kappas for firm-pairs where both firms are in the same SIC 4 digit industry.

Figure A.11. Prevalence of tunneling incentives of universal and common owners

Note: This figure depicts the fraction of firm-pair profit weights that exceed 1 for universal ownership in
black and for common ownership in dark red.
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(A) Universal ownership (B) Common ownership

Figure A.12. Distribution of change in κ with complete data

Note: This figure depicts the distribution of percentage changes in universal and common ownership profit
weights when adding corporate insiders and blockholders to the 13-F institutional ownership records and
recalculating kappas on the complete data set. The distribution of change in universal kappas considers all
quarters and all firm-pairs. The distribution of common kappas considers all quarters but only kappas for
firm-pairs where both firms are in the same SIC 4 digit industry.

(A) Universal ownership (B) Common ownership

Figure A.13. Distribution of change in κuniv with complete data

Note: This figure depicts the distribution of percentage changes in universal and common ownership profit
weights when adding corporate insiders and blockholders to the 13-F institutional ownership records and
recalculating kappas on the complete data set. The distribution of change in universal kappas considers all
quarters and all firm-pairs. The distribution of common kappas considers all quarters but only kappas for
firm-pairs where both firms are in the same SIC 4 digit industry.
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(A) Change in profit weights implied by merger (B) Actual change in profit weights post merger

Figure A.14. Distribution of changes in profit weights due to BLK-BGI merger

Note: This figure depicts the distribution of percentage changes in ownership structure similarity implied
by the merger of BlackRock and BGI on the left and the changes in actual post merger profit weights on the
right. The “implied” firm-pair profit weight change is calculated as the difference between counterfactual
profit weights with BlackRock & BGI holdings in 2009 Q1 added up vs the correct profit weights in 2009
Q1. Actual profit weight changes are the difference between profit weights in 2010 Q1 vs 2009 Q1.

Figure A.15. Average universal and common ownership profit weights

Note: This figure depicts the average universal ownership profit weights over time in black and the average
common ownership profit weights in dark red. The average common ownership profit weight is calculated
using only profit weights of firm-pairs where both firms are in the same TNIC3 industry, as identified by
Hoberg and Phillips (2016). Profit weights are averaged each quarter across firms weighting all firms
equally.
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Figure A.16. Average universal and common profit weights varying control assumptions

Note: This figure depicts the profit weights under the assumption γbs = β2
bs in dark red and the profit

weights under the assumption γbs = β0.5
bs in light red. Respectively, the unbroken line represents the

average universal profit weights, while the dotted line represents average common ownership profit weights.
The average common ownership profit weight is calculated using only profit weights of firm-pairs where
both firms are in the same SIC-4 digit industry. Profit weights are averaged each quarter across firms
weighting all firms equally.
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(1) κcom (2) κcom (3) κcom

Insider Holdings -0.756*** -0.291*** -0.295***
(0.012) (0.013) (0.013)

Activist Holding -0.069*** 0.447*** 0.442***
(0.013) (0.013) (0.013)

Non fin Blockholdings -0.709*** -0.260*** -0.265***
(0.012) (0.012) (0.012)

Big 3 Holdings 1.262*** 0.121***
(0.020) (0.022)

Investor Indexing 1.259*** 1.233***
(0.010) (0.011)

Retail Share 0.864*** 0.632*** 0.641***
(0.004) (0.004) (0.005)

Log(Market Cap) 0.077*** 0.066*** 0.067***
(0.001) (0.001) (0.001)

R-squared 0.574 0.584 0.584
R-squared Adj. 0.230 0.268 0.268
F-stat 10948 13439 11764
p(F-stat) 0.000 0.000 0.000
Ordered Pair FE ✓ ✓ ✓
Quarter-Year FE ✓ ✓ ✓
N 256708 256708 256708

Table A.1. Common ownership kappa regression on filer types (TNIC3 industry)

Note: This table presents results of a regression of profit weights for firm pairs identified to be product
market competitors by Hoberg & Philipps 2016 on aggregate holdings of corporate insiders (filing Form 3,
4, 5 reports), of activists (identified in Alon Brav et al ((2008, 2010))), of non-financial blockholders
(non-insider, non-asset manager, non-activists), of the Big 3 asset managers (BlackRock, Vanguard and
State Street), a measure of investor indexing (as suggested by Backus et al 2021), the retail share of
ownership (defined as 1 minus captured ownership fraction), log market capitalization, operating margin. .
We residualize and adjust the R-squared for quarter-year and firm fixed effects or for quarter-year and
ordered firm-pair effects (κij effect differs from κji). One star denotes coefficients significant at the 10%
level, two stars are significance at the 5% level, three stars are significance at the 1% level.
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2009Q4 2010Q1 2011Q1 2012Q1
∆κcom,post (2) ∆κcom,post (3) ∆κcom,post (4) ∆κcom,post

∆κcom,imp 0.846*** 0.478*** 0.672*** 0.774***
(0.049) (0.056) (0.061) (0.069)

R-squared 0.585 0.672 0.880 0.943
R-squared Adj. 0.074 0.019 0.031 0.032
F-stat 296 74 120 125
p(F-stat) 0.000 0.000 0.000 0.000
Firm FE ✓ ✓ ✓ ✓
N 3716 3716 3716 3716

Table A.2. Regression on post-merger common kappa change, TNIC3 industry

Note: This table presents results for a firm-pair level regression of actual changes in common profit weights
due to the BlackRock-BGI merger on implied changes of profit weights only consider firm-pairs consisting
of product market competitors as identified by Hoberg & Philipps 2016. Actual changes are the difference
between profit weights calculated for various post-merger periods (2009Q4, 2010Q1, 2011Q1, 2012Q1) and
profit weights calculated for the pre-merger period 2009Q1. Implied changes are the difference between
counterfactual profit weights calculated based on 2009Q1 data but when consolidating the BlackRock and
BGI ownership stakes and the profit weights calculated on baseline 2009Q1 data. We control for firm and
industry-fixed effects and a constant controls for quarter-specific fixed effects. One star denotes coefficients
significant at the 10% level, two stars are significance at the 5% level, three stars are significance at the 1%
level.

2009Q4 2009Q4 - 13F 2010Q1 2010Q1 - 13F
∆κuniv,post (2) ∆κuniv,post (3) ∆κuniv,post (4) ∆κuniv,post

treat 0.046*** 0.043*** 0.056*** 0.070***
(0.001) (0.001) (0.001) (0.001)

R-squared 0.502 0.637 0.848 0.919
R-squared Adj. 0.031 0.023 0.029 0.035
F-stat 3099 2316 2878 3583
p(F-stat) 0.000 0.000 0.000 0.000
Firm FE ✓ ✓ ✓ ✓
N 98068 98068 98068 98068

Table A.3. Regression on post-merger universal kappa change, discrete

Note: This table presents results for a firm-pair level regression of actual changes in universal profit
weights due to the BlackRock-BGI merger on a treatment dummy, that is equal to 1 for the third of
firm-pairs where implied profit weights change the most compared to pre-merger profit weights. Actual
changes are the difference between profit weights calculated for various post-merger periods (2009Q4,
2010Q1, 2011Q1, 2012Q1) and profit weights calculated for the pre-merger period 2009Q1. Implied changes
are the difference between counterfactual profit weights calculated based on 2009Q1 data but when
consolidating the BlackRock and BGI ownership stakes and the profit weights calculated on baseline
2009Q1 data. We control for firm and industry-fixed effects and a constant controls for quarter-specific
fixed effects. One star denotes coefficients significant at the 10% level, two stars are significance at the 5%
level, three stars are significance at the 1% level.
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2009Q4 2009Q4 - 13F 2010Q1 2010Q1 - 13F
∆κcom,post (2) ∆κcom,post (3) ∆κcom,post (4) ∆κcom,post

treat 0.039*** 0.034*** 0.064*** 0.071***
(0.005) (0.006) (0.006) (0.007)

R-squared 0.568 0.692 0.900 0.954
R-squared Adj. 0.022 0.014 0.042 0.041
F-stat 57 37 108 107
p(F-stat) 0.000 0.000 0.000 0.000
Firm FE ✓ ✓ ✓ ✓
N 2472 2472 2472 2472

Table A.4. Regression on post-merger common kappa change, discrete, TNIC3 industry

Note: This table presents results for a firm-pair level regression of actual changes in common profit weights
due to the BlackRock-BGI merger on a treatment dummy, that is equal to 1 for the third of firm-pairs of
product market competitors where implied profit weights change the most compared to pre-merger profit
weights. Actual changes are the difference between profit weights calculated for various post-merger
periods (2009Q4, 2010Q1, 2011Q1, 2012Q1) and profit weights calculated for the pre-merger period
2009Q1. Implied changes are the difference between counterfactual profit weights calculated based on
2009Q1 data but when consolidating the BlackRock and BGI ownership stakes and the profit weights
calculated on baseline 2009Q1 data. We control for firm and industry-fixed effects and a constant controls
for quarter-specific fixed effects. One star denotes coefficients significant at the 10% level, two stars are
significance at the 5% level, three stars are significance at the 1% level.

40

Electronic copy available at: https://ssrn.com/abstract=4059513



Internet Appendix to
Mavericks, Universal, and Common Owners
- The Largest Shareholders of U.S. Public

Firms
(Not for Publication)

Electronic copy available at: https://ssrn.com/abstract=4059513



A Data Appendix

A.1 Overview
This data set is compiled to serve as more complete source of corporate ownership data

than what is currently available and used in the academic literature. The data construction
exercise is a very tedious procedure which we will describe in detail in the following sections.
We utilize all ownership reports required by the Securities Exchange Commission (SEC),
comprising institutional investment managers’ 13F-HR filings (henceforth 13F), blockhold-
ers’ SC 13-D and SC 13-G filings (collectively referred to as 13DG), and corporate insiders’
Form 3, 4 and 5 filings (collectively referred to as F345 ). For details on the respective SEC
filing requirements, we refer the reader to the data chapter in the main paper.

Our sample is currently restricted to publicly traded U.S. firms, that are part of the S&P
500 index and have single class stock structures, however, the construction procedure will
not change when we expand the sample to encompass more firms.

First we download all 13F, 13DG and F345 filings from EDGAR, the SEC’s archive,
and parse each report. Using file type-specific python code, we automatically extract the
identifying information about the date, the owner, the owned security and the number of
shares held from every report. Each file type is processed with a separate script, because
their format varies significantly and present numerous challenges. Second we identify the
owned securities using the unique permno identifier provided by CRSP9. Once uniquely
identified, we reduce the data set to the desired sample dimensions, currently keeping only
shareholdings of U.S. companies’ common stock, if the company is part of the S&P 500 index
and has a single class stock structure. In this reduced data set we aggregate the shareholdings
for each owner-security-quarter combination. As some reports are filed less frequently than
once a quarter, and others are revised multiple times within one quarter, we have to adjust
the data by interpolating between individual filings or keeping only one holding for each
owner-security-quarter.

After parsing, identifying securities and aggregating ownership for each file type sepa-
rately, we merge these three source of ownership data in the last step. Doing so we have
to account for duplicated and overlapping shareholding reports, in order to no overstate
the holdings of an individual owner and the aggregate stocks owned for a subject company.
Despite dropping duplicates we keep for each owner the information, which file types he
reported ownership on, so as not to lose information about the intention and nature of each
owner.

A.1.1 Variable description

The main variables in our data set are the permno, a five digit numeric code that uniquely
identifies each security; the ownercik, a multi-digit numeric code (central index key assigned
by SEC) that identifies each owner; the rdate, the end date of the quarter for which we
capture the ownership stake; and the number of shares owned for the respective owner-
security-quarter combination.

Additional variables occurring in our data construction are the cik, central index key of
the subject company that is owned, and the historical cusip, an eight digit identifying code

9More detail of why we use this unique identifier is provided in section A.1.2
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for each security, which we both do not use as they change over time and do not uniquely
identify a security in our data set.

Every report states its type, such as“SC 13” for a 13G report, or “13F-HR” for a 13F,
or “3/A” for an amendment to an earlier Form 3 report. We call this filetype, and use it to
identify whether the owner is an institutional investment manager, a corporate insider, or
another type institutional investor.

We also use four different dates when compiling the ownership data, to differentiate
between different events and file types. We capture the date when an ownership report
is actually filed with the SEC as “filing date”, fdate, or the date of the transaction that
necessitates a 13DG or F345 filing as “event date”, event_date. Our data set identifies
ownership for all owner-security combinations at the end of each quarter, providing the
end of quarter “reporting date”, rdate. For owner-security combinations where we have to
interpolate holdings between filings that are multiple quarters apart, we highlight the quarter
in which the ownership was originally reported as “filing-reporting date”, filing_rdate.

A.1.2 Security identification data set

Ownership reports filed with the SEC use either a security’s historical cusip or a combi-
nation of company cik and free text description to identify each security. Because cusip and
cik codes for individual securities and firms change over time (e.g. due to security re-issuance
and stock splits, or due to company name changes and acquisitions) we have to link each
security to a more permanent and yet unique identifying key to use throughout our data
set. The best available key, that is also accessible to researchers and link-able with other
variables of interest, is a permno, the permanent security number assigned to each security
by the Wharton Research Data Services platform CRSP.

We compile a data set, referred to as identification data set, that links a firm’s cik, its
securities’ cusip and the respective security permno for each month and can be merged onto
our ownership data set to yield the unique permno key. This data is a combination of the
universe of monthly securities information available on CRSP and on COMPUSTAT, for the
time period 1995Q4-2021Q410. In addition, the identification data set contains further useful
information for each security available on CRSP or COMPUSTAT, and compiled manually
by us. We use information on the security’s “share code”, share price and number of shares
outstanding provided by CRSP to drop non-common stock and non-traded securities. The
company’s incorporation country and SIC codes let us limit our data set to US firms and in
some analysis to certain industries.

In a separate pipeline we compile a data set of dual class companies in the US between
2000-2020. The early years build on work by Gompers et al. (2008), but most of it is
manually collected data from quarterly and annual reports and proxy reports filed with the
SEC. This file provides a binary indicator for each quarter if a company has a dual class
stock structure, and if so captures the number of shares outstanding and number of votes
assigned to each class of stock. In combination with the link between security class title
and security key (cusip and permno) parsed from the ownership reports, we can add to each
security key-month the binary indicator of dual class stock structures and the number of
votes or shares outstanding for each security (if the security is not traded it does not have a

10More details on this data combination exercise can be shared when in direct contact with Fiona Kasperk.

2

Electronic copy available at: https://ssrn.com/abstract=4059513



permno key, so we proceed to invent one by adding a letter, to the traded security’s permno,
hence keeping it unique).

A.2 13F reports
A 13F-HR report is required by institutional investment management firms with more

than $100 million assets under management at the end of each quarter. It comprises a file
header that is standard to all file types and then lists all securities owned by the institutional
investor on the last day of each quarter in a table like fashion, see Figure A.18. These reports
are filed in plain text format until 2013, with a variety of layout variation and mis-statements,
that necessitate manual checks and a flexible parsing code. From 2013 on, many filings are
reported in XML format, which is similar in structure to plain text, but the information
contained in the table is linked to XML tags making it easier to identify individual items in
the table.

A cusip can appear in several rows of the table, reporting chunks of the total shares of the
security owned. Also, for the non-XML filings such chunks might be reported in sequential
lines, omitting some information on the lines after the first one (see figure).

A.2.1 Parsing

From the filing header, which is mostly standardized across all file types (see Figure
A.17) we parse the ownercik, fdate and rdate of each report. This information is common
to and therefore duplicated for all shareholdings reported in the following holdings table.
For a comprehensive ownership data set, we have to capture the cusip key of the respective
security owned and the number of shares owned for each row of the holdings table. The total
number of shares owned is usually a combination of the shares at “sole”, “shared” and “none”
free disposal, reported in the final three columns of the holdings table. To ascertain that
the number we are parsing as number of shares owned is correct and not the market value
of shares or a subset of the security cusip, or another erroneous value, our code checks if the
number of shares captured is the result of some combination of the sole, shared and none
numbers at the end of the row. Earlier 13F reports may also include the price of securities,
in that case we also check if the number of shares captured is equal to the result dividing
parsed the value by price.

In addition to mis-parsing the number of shares owned, several other parsing difficulties
arise because the ownercik, filing and reporting date may be missing from the file header.
Our code searches for date-like patterns and other mentions of “CIK” or “Central Index
Key” in the report to fill these gaps. In the worst case we follow Backus et al. (2021b) and
parse the ownercik from the file title.

A.2.2 Identification & Aggregation

Once all rows with information about each cusip and the respective number of shares
owned is parsed and the header information on ownercik, rdate and fdate is added, we
merge this data frame with our identification data set to link each cusip with the respective
PERMNO key.

This step is often complicated because the cusip format can vary between 7, 8 or 9 digit
codes, where in some cases the final digits are dropped and in other cases leading zeros are
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dropped. We account for all these possibilities when identifying the securities, but any cusip
that cannot be linked with a permno in the end is dropped from our sample11.

Since the security holdings table can report ownership in the same security over multiple
rows, we aggregate (sum) the number of shares owned by permno across multiple rows in
one 13F report (filename).

At this point we can have multiple 13F reports for the same ownercik-rdate due to
amendments. A 13F amendment (13F-HR/A) is filed when the investor restates some of his
shareholdings because they were previously misreported. An amendment can, but does not
have to include the entire ownership table again. It could also report only those ownership
holdings that were previously erroneous. Therefore we cannot simply parse the last 13F filing
in each quarter to capture the complete shareholdings of the investor. Instead we parse all
13F reports and amendments filed during the quarter and then keep the last entry for each
individual security (permno). This procedure is based on the comprehensively validated
assumption that if an amendment reports shareholdings in a cusip, and this cusip was also
reported with a different number of shares on a previous filing in that quarter, then these are
not newly added shares owned, but only a restated number of shares owned. Thus we can
simply keep the latest reported number of shares owned for every permno-rdate-ownercik,
sorting on filing date. In quarters where a security is subject to a stock split this procedure
is amended, because restatements and backward looking adjustments for stock-splits cannot
be differentiated. In these cases we keep the first reported ownership stake and discard the
amendments, then manually adjusting the data for stock splits.

With that our 13F ownership data contains unique holdings for each permno-rdate-
ownercik combination. Using the additional information from the identification data set
we now drop ownership in securities that are not common stocks, part of a dual class stock
structure, attributed to companies not incorporated in the US or companies in an industry
we do not want to consider and companies that are not part of the S&P 500 index.

Finally, we compute the fraction of outstanding shares owned, referred to as beta for
each permno-rdate-ownercik by dividing number of shares owned by the number of shares
outstanding reported in CRSP.

A.3 13D & 13G reports
An investor whoe acquires shares in a company and subsequently owns more than 5%

of outstanding equity of that company, or who despite selling some shares still owns more
than 5% of outstanding equity has to disclose this ownership on a SC 13D or SC 13G report
within 60 days of the transaction. 13D and 13G reports are very similar in structure and
format. The only difference is that 13D reports contain an additional item where the investor
files his intentions leading to the purchase or sale of shares. In the following we describe the
general procedure to capture ownership reported in 13D and 13G filings, jointly referred to
as 13DG filings.

Each 13DG filing consists of a header, a table that provides information about the owner,
the security, the number of shares owned with sole and shared voting and dispositive power
and the total number of shares reported ownership in, and finally a text section that repeats

11Securities of foreign issuers or such securities delisted at the end of a quarter or traded on very minor
exchanges do not have a permno key and can therefore be dropped from our sample.
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the main information summarized in the table with more detailed explanations in written
form (see Figure A.20).

One special characteristic of 13DG filings is that they can be filed by groups of investors,
where multiple investors share the voting and dispositive power of the transacted shares in
some fashion. This happens for about 45% of all 13DG reports we download. In these cases
the table reporting ownership is replicated for each co-filing investor, and the number of
shares voted and disposed of solely and in shared fashion, as well as the total number of
shares reported ownership in varies across the tables.

Two issues prevent an accurate identification of the individual interests of each co-filing
investors. First, only the main reporting owner is identified by an ownercik in the file header,
while all other investors are included by name only in the top of their respective ownership
table. Second, the allocation of voting power among co-filing investors is often highly in-
transparent12 and can only be understood by reading the accompanying footnotes and text
items. Because the number of total shares owned can vary across reporting owners it is
difficult to identify a single ownership stake to allocate to the filing ownercik-permno-rdate
key.

A.3.1 Parsing

From the filing header we again parse the ownercik and fdate of the report, in addition to
the event_date on which the transaction of shares occurred. We parse the cusip and share
class from the following section and duplicated these common items for each reporting owner
subsequently captured in the table. From the table we identify the reporting ownername,
the number of shares voted solely, voted in shared fashion, disposed of solely and in shared
fashion, and the total number of shares reported ownership in. Fortunately, in 76% of filings
with multiple owners all investors report the same number of total shares owned. In these
cases we capture the header ownercik, the cusip and the total number of shares owned.

In all other cases with multiple reporting owners we capture for each ownername the
associated sole-voting, shared-voting, sole-dispositive, shared-dispositive and total number
of shares reported. To report the most conservative estimate of aggregate ownership of the
filing investors we use the single largest number of shares reported to be owned. We do not
attempt to combine sole-voted and disposed of shares with some fraction of shared voting
ownership, because the results are more error-prone than our current conservative method.

The main errors in parsing arise because of these co-filing investors and because the
security-identifying cusip key is not reported in a standardized and well-identifiable location.
We correct for the first error by manually checking any cases with excessive share ownership
despite our conservative approach. To locate the cusip we search the whole filing for multiple
custom patterns of places that can report a cusip and check that the parsed cusip does not
violate the format requirements (as deduced from the CUSIP Global Services description).

A.3.2 Identification & Aggregation

For each filing investor we link the cusip-rdate pair using the identification data set
to a unique permno key. This yields a unique permno-rdate-ownercik combination that is
associated with the conservative number of shares owned estimate.

12Example is Walton family Trust and Walton siblings.
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As there may have been multiple transactions in a given quarter we check for duplicates
of the permno-rdate-ownercik combination and keep only the latest based on transaction
(event) date. In case there is a stock split in that quarter for the respective security we
adjust for it, depending on whether the event date is before or after the split. Lastly,
because 13DG filings are mainly available in digitized form on Edgar since Q4 1999, we keep
only the latest of all previous filings for each permno-ownercik and date it to the first quarter
of 2000, as our starting point.

Using the additional information from the identification data set we now drop ownership
in securities that are not common stocks, part of a dual class stock structure, attributed
to companies not incorporated in the US or companies in an industry we do not want to
consider and companies that are not part of the S&P 500 index.

Finally, we compute the fraction of outstanding shares owned, referred to as beta for
each permno-rdate-ownercik by dividing number of shares owned by the number of shares
outstanding reported in CRSP.

A.4 For 3, 4 & 5 reports
Company officers, directors, 10% owners and other insiders are required to file a Form 4

report within 48 hours of purchasing or selling shares in their company. Additionally, Form
3 reports are filed when a person becomes a corporate insider (e.g. due to election to the
board) or on the first occasion an insider trades in his comany’s stock. If an insider neglected
his reporting requirements within the set timeline, he will file a Form 5 report instead of the
Form 4 report.

The structure of Form 3, 4 and 5 filings is the same: each has a file header with infor-
mation about the filing ownercik, the subject company cik and the filing date, followed by
two tables. The first table lists all transactions in non-derivative securities of the company,
where each transaction has is reported in a new row. The second table lists all transactions
in derivative securities. The rows are in chronological order with the first transaction at the
top and the last one at the bottom. For each row we are interest in the free text description
of the security being transacted the number of securities owned post transaction and the
nature of ownership (directly or indirectly, e.g. by trust or family) for each transaction (see
Figure A.19.

A.4.1 Parsing

Parsing the downloaded Forms 3, 4 and 5 presents more challenges than the other filing
types, because the security owned is not specified exactly by a cusip, but by a broader free
text description and the company cik. Another challenge is that some insider reports are
filed by several owners jointly again (as for 13DG filings). Unlike the 13DG multi-owner
reports, however, in F345 filings each reporting owner is identified by name and ownercik
and they all jointly own the reported shares and do not differentiate into sole or shared
voting powers.

We parse the filing date and all ownercik-ownername combinations from the document
header. From the non-derivative and derivative transactions table we parse for each row the
free-text description of the security, the number of shares owned after the transaction and
the nature of ownership.
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Because the number of transactions across all these insider reports is so extensive, we
reduce our data set before moving to the identification and aggregation step. As we are only
interested in the number of shares owned in a certain fashion after the last transaction, we
drop duplicates by free-text description-nature of ownership and keep only the last row. We
have to differentiate by ownership type, because these will ultimately need to be summed
together.

A.4.2 Identify & Aggregating

To identify the securities owned by corporate insiders we have to merge the combination
of cik and free text description reported in F345 reports to our identification data set. The
difficulty lies in the nature of the free-text description, which varies in accuracy, spelling and
informativeness. If the security is described as "Common stock" or even more accurately as
"Common stock Class A" it is easy to link the cik-free text to a permno in our identification
data (especially since we are currently only consider single class companies). However, where
the description is only a company name or general terms such as "equity" or a combination
of these, it is much harder to identify the type and class of security being traded )it could
be debt, options, preferred stock or any other security).

To filter through more than 40,000 different descriptions, we use spelling correction pack-
ages and manual rules. In a first step we label securities based on the most informative key-
words found in the description. For example if the world "common" appears, the indicator
for common stock is flagged, while when the word "option" appears, the option indicator
is flagged. The Python library difflib allows to account for spelling mistakes by searching
for words that are very similar to our pre-specified keywords. Similarity is measured by
distance between two words and the acceptable distance can be varied manually. With this
methodology we assign more than 30 binary labels for security types, such as common stock,
preferred stock, restricted stock units, trusts, options, debt, depositary receipts, deferred
compensation and many more (full list of most frequent labels and their categorization as
either common stock or not in Table A.5). In addition, whenever we identify the term "class"
or "series" in the free text field, combined with a single letter, we take note of this in another
column, to use in future work where firms with dual class stocks structures are incorporated
in the sample. The full list of labels and labeling code can be provided upon request. If the
free text description offers too little information to infer the security type, for example when
just the company name is reported or an unknown abbreviation is used, we make assump-
tions about the security type. One such assumption is that descriptions that only state the
company name are likely to refer to the main common stock of the company. Another is that
if the description is too ambiguous or incomprehensible, it is likely not common stock and
we classify it as such and drop it consequently. This is a conservative assumption in order
to avoid including false entries in our data set. All of our assumptions and rules are verified
by manually accessing and reading the actual filing and comparing it to holding information
accessible for example via Capital IQ.

Based on the resulting labels we determine which securities confer voting and cash flow
rights and should be included in our ownership database. Obvious common stock or com-
mon equity entries are kept as such. Most labels such as debt, swaps, options, preferred
equity, phantom stock and warrants, however, are dropped from our sample. Using only
the remaining ownership data and security titles we merge in our identification data set (on
cik-rdate, as unique securities) and thereby gain the unique PERMNO key.
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Table A.5. Labels of Form 4-filed security types

label classification
common stock common stock like
class "." stock common stock like

trusts common stock like
preferred stock not common stock

(restricted) stock unit not common stock
stock options not common stock

debt not common stock
depositary receipts (ADR) not common stock
depositary shares (ADS) not common stock
deferred compensation not common stock

non-qualified & qualified (...) not common stock
"company name" trust not common stock

closed & open-end fund not common stock
restricted performance (derivative) not common stock

Next we identify the main owner in a filing with several reporting owners (main_owner).
Based on all pairs of co-filing owners and the number of co-filed reports we investigate
graphs of the centrality of each co-filing owner in a network of co-filers (using networkx
Python library, where graph has owners as vertices, and they are connected if they appear
on filings together with the number of filings as edge weights).

For each cik-rdate-ownercik-filetype we keep the latest filing per quarter (by fdate and
file number), and then keep only the ver latest insider report, preferring Form 5 to Form 4
to Form 3 entries. This yields a unique ownership stake for every cik-rdate-ownercik.

A.5 Merging
The final step of merging the three ownership data sets from 13F, 13DG and Form 345

filings together presents many more challenges due to duplicated ownership reports. There
can be duplicated reports for the same owner in different filing types (e.g. BlackRock has to
file a 13F report for its ownership stakes every quarter, but when it changes its position in a
company where it owns more than 5% of outstanding equity it also has to file a 13G report).
At the same time there can be multiple owners reporting the same shareholdings on the same
file type (e.g. when both Bill and Melinda Gates report on a Form 4 their respective direct
holdings, but also their indirect holdings in a company, because they are the joint owners
of the Gates Foundation, which holds a stake in this company). Lastly there can also be
multiple reports for the same shares by different owners and different file types (e.g. this is
the case for Warren Buffett who files a Form 4 ownership report for firms where he is on the
board and owns shares directly and indirectly through Berkshire Hathaway, and at the same
time Berkshire Hathaway files its ownership on a 13F filing).

To remove such duplicates we first stack the three ownership data set constructed in the
previous steps, and make sure the source file type for each row reporting ownercik-permno-
rdate-shares is known. At this point the 13F data provides ownership information for each
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quarter, while we have 13DG and F345 ownership reports only in quarters where a relevant
transaction occurred. In addition, we still have multiple row for each F345 that is co-filed
by multiple insiders and multiple rows for each individual insider if he reports ownership by
different nature (e.g. direct and indirect via trust).

The task now is to remove any evident duplicates within and across file types, where
the number of shares reported for a given permno-rdate is exactly (or almost exactly at
1% margin) the same for one ownercik across file_types, or for different ownerciks in the
same file_type or for different ownerciks across file_types. Given duplicates across F345
and 13DG filings, we prefer F345 filings, which provide more accurate information whilst we
prefer 13F reported ownership to any 13DG or F345 ownership, because it is easier to parse
and reported more regularly.

The removal of duplicates is done first on the completely disaggregated data (capturing
e.g. cases where indirect F345 ownership is the same as a 13DG holding of he related trust).
Then we interpolate between 13DG and F345 filings and extrapolate both types of filings by
four quarters (when the last filing is non-zero) and repeat the duplication check (capturing
e.g. cases where a 13DG is filed one quarter before an associated F345 is filed). Lastly we
aggregate multiple natures of ownership reported on one F345 report (e.g. add together
direct and indirect ownership) to repeat the check for duplicates at the more aggregated
level.

In a final step we keep only the main filing insider, and ascertain that extrapolated 13DG
and F345 data does not create ownership reports in quarters where a company is dual class,
not in the S&P 500 or not owned by a single 13F filer and therefore likely delisted by the
end of the quarter.

Before we have an accurate and comprehensive data set of corporate ownership and
“control” in U.S. public firms, we have to check for families of funds. For large investment
management firms such as BlackRock or StateStreet we have multiple 13F filings by funds
or regional offices that be belong to one family. However, all the shares owned by individual
funds are ultimately voted and controlled by the family. Hence, we consolidate such separate
13-F filings into one ownercik, assuming that they do not double-file their ownership13.

A.5.1 Spot checks

We spot check the captured “beta” (the fraction of outstanding equity held by an ownercik
for a given permno-rdate) for obviously wrong, mis-parsed values (larger than 1) and for
unlikely values (few institutional investment managers own more than 50% of a companies’
equity). We identify several 13F filers (institutional investors) which correctly file ownership
in excess of 50% of equity, but for most cases this constitutes a parsing error on our side or
a reporting error on the investors’ or CRSP’s side (reported number of shares outstanding
found to be wrong in several cases). There are 562 instances where we parse too high
ownership stakes from 13F filings, which constitutes only 0.002% of all the 13F primary
keys. We manually correct these instance in two ways. Where we capture a beta greater
than 0.54 (empirically established threshold), we test whether dividing the number of shares
owned by the price of securities at the quarter end (data from CRSP) yields a reasonable
beta. This works in a number of cases and suggests our parsing code still captures market
value of shares owned in some instances. Where the resulting “fixed beta” is still in excess

13This assumption was validated investigating the 13F filings in depth
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of 0.5, we manually check and adjust the number of shares owned or number of shares
outstanding.

Despite our extensive procedure for dropping duplicated entries within and across own-
erciks and file types, some duplicates remain, which we check manually by reading the
underlying 13DG and insider reports. We identify entities, such as Edward Lampert, ESL
Investment, and RBC Investments, where Lampert is majority shareholder of ESL, which
is majority shareholder of RBC Investments, and all three file ownership reports separately
(but the number of shares reported varies). We implement manual fixes for such recurring
joint ownership reports.

A.6 Data comparison
We have compared our S&P 500 ownership data set extensively to various other data

sets, based on coverage (missing owners or firms), existence of clearly false stakes (in excess
of 1 or 0.5 for institutions) and random examples of individual firm’s ownership structures.
Overall we find that our data is more comprehensive and accurate than Thomson Reuters’
S34 data on institutional ownership, which captures on 13F ownership and has multiple
parsing issues.

Our data is similarly comprehensive as Factset and Capital IQ. Both struggle with the
duplicated ownership reports across owners and filetypes, as we do, implying that in each
data set you will find that the aggregate stock holdings in a company can exceed the number
of shares outstanding fr this company in the given quarter.

Most closely related in the approach is the data set by Backus et al. (2021b). Therefore
we compare our results in more detail to theirs in the following.

A.6.1 BCS data

BCS parse the CIK of the filing entities from the filename under which a file is saved
on the EDGAR database. In about 55% of the filings, however, the number combination
in the filename is not the correct CIK of the filing entity, but instead a CIK of another
entity assigned by SEC. Manually checking some of these CIKs reveals that they are mostly
associated with entities that are consolidated by the SEC, hence not causing significant errors
in the ownership measurement. In some cases, however, we find such CIKs are associated
with companies unrelated to the filers. Hence, BCS attribute about 55% of the filings to the
wrong institutional investor leading to significant errors. We fix this issue by parsing the
CIK of the filing entity directly from the header text of the 13-F report.

Multiple other parsing issues of the BCS code arise because the format and structure of
13-F filings changes over time. Before the introduction of XML filing formats in 2013, the
reports were produced and stored in plain text. Reading these reports with an automated
approach is very difficult as each document format and structure may differ slightly from
the other.

First, some filings have the order of the "value" and "shares" columns reversed. BCS
manually compile a list of filings where they found this to be the case, swap the columns for
such filings, and implement additional checks to see if the parsed number of shares is sensible.
To avoid relying on such a manual approach and to account for other possible variations in
the columns of ownership reports, we utilize the fact that the total shares reported in an
entry of a 13-F filing is equal to the sum of three numbers placed at the end of each row: the
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"sole", "shared" and "none" columns provide the number of shares for which voting power is
sole, shared or not owned. Our approach is to find the number in each row that equals the
sum of these three. If this approach fails, we use the BCS method.

Second, earlier 13-F filings report some security holdings over multiple rows. BCS only
parse the first row of such entries and skip the subsequent rows attributed to the same
security. The neglected rows often contain very large ownership stakes, leading to significant
errors in the data. We make sure that our code reads every line of the 13-F reported holdings
and adds up those reporting on the same security.

Third, we improve on the consolidation of institutional ownership reports filed by pre-
viously separate asset managers that merged at some point. BCS also consolidate such
merging entities, however they already consolidate holdings before the merger actually hap-
pened. Thereby corporate ownership by BlackRock is massively overstated in the quarters
where it had not yet acquired Barclays Global Investors. We correct for this by consolidating
holdings only after two institutional investors actually merged.

Fourth, we perform a more comprehensive identification of dual class firms to construct a
data set containing only single class companies. We identify the years and quarters in which
a given corporation had a dual class stock structure and only drop it for these quarters. We
also extend the list of dual class companies to account for younger and very short-lived dual
class firms. BCS instead drop a firm from the sample entirely, if it has ever had a dual class
stock structure.

Another small amendment of our code makes sure the reporting date of the filing is
parsed in cases when it is missing from the header. While BCS assign the filing date to the
reporting date in such cases, we check other parts in the filing text from which one can parse
the reporting date.

Lastly, we amended the BCS code in order to create a complete database of corporate
ownership for public US corporations. The original parsing code does not download and
parse the 13-F filings completely, but instead parses only holdings for a pre-specified list of
about 5000 securities. The list contains the unique CUSIP identifiers of the securities of
S&P 500 firms. Securities of non-S&P 500 firms and even securities of S&P 500 firms that
are not correctly listed by the CUSIP are therefore missed. In order to create the exhaustive
database we aim for, our code downloads all 13-F filings and parses all security holding
contained in the reports.
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Figure A.17. Filing header example
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Figure A.18. 13F filing example

Figure A.19. F345 filing example
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Figure A.20. 13DG filing example
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Figure A.21. Aggregation process
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Figure A.22. Merging process
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