
Inquiry into the implications of common ownership and capital concentration in Australia
Submission 17



Inquiry into the implications of common ownership and capital concentration in Australia
Submission 17



Inquiry into the implications of common ownership and capital concentration in Australia
Submission 17



Inquiry into the implications of common ownership and capital concentration in Australia
Submission 17



Inquiry into the implications of common ownership and capital concentration in Australia
Submission 17



Inquiry into the implications of common ownership and capital concentration in Australia
Submission 17



Inquiry into the implications of common ownership and capital concentration in Australia
Submission 17



Inquiry into the implications of common ownership and capital concentration in Australia
Submission 17



Inquiry into the implications of common ownership and capital concentration in Australia
Submission 17



Inquiry into the implications of common ownership and capital concentration in Australia
Submission 17



Inquiry into the implications of common ownership and capital concentration in Australia
Submission 17



Inquiry into the implications of common ownership and capital concentration in Australia
Submission 17



Inquiry into the implications of common ownership and capital concentration in Australia
Submission 17



Inquiry into the implications of common ownership and capital concentration in Australia
Submission 17



Inquiry into the implications of common ownership and capital concentration in Australia
Submission 17



Inquiry into the implications of common ownership and capital concentration in Australia
Submission 17



Inquiry into the implications of common ownership and capital concentration in Australia
Submission 17



Inquiry into the implications of common ownership and capital concentration in Australia
Submission 17



Inquiry into the implications of common ownership and capital concentration in Australia
Submission 17



Inquiry into the implications of common ownership and capital concentration in Australia
Submission 17



Inquiry into the implications of common ownership and capital concentration in Australia
Submission 17



Inquiry into the implications of common ownership and capital concentration in Australia
Submission 17



Inquiry into the implications of common ownership and capital concentration in Australia
Submission 17



Inquiry into the implications of common ownership and capital concentration in Australia
Submission 17



1 
 

 
Common ownership and industry profitability: A cross-

industry view  
 

 
This version: August 01, 2019 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Electronic copy available at: https://ssrn.com/abstract=3437129 

Inquiry into the implications of common ownership and capital concentration in Australia
Submission 17



2 
 

Common ownership and industry profitability: A cross-
industry view * 

Haifeng Wang, Jan-Carl Plagge, James J. Rowley Jr., and Roger A. Aliaga-Díaz† 

 
Abstract 

Our paper contributes to the common ownership debate by empirically assessing the link between 
common ownership and profitability as a proxy for market competition. Rather than focusing on 
single industries, as most related studies do, we assess the common ownership hypothesis in the 
aggregate, using a panel of about 3,000 U.S. firms in about 200 industries over a 21-year period. 
We hypothesize that if anticompetitive effects due to common ownership were present within 
individual industries, then the same anticompetitive outcomes should be observed when the data is 
expanded to cover all industries and over an extended period of time. We explore the statistical 
relationship between our chosen measure of common ownership and profitability across multiple 
model specifications, such as (1) two alternative econometric models, (2) different sets of control 
variables, (3) different time periods, and (4) four variations of MHHIΔ. We do not find conclusive 
evidence that common ownership is associated with industry-level profit margins. 
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1   Introduction 

The impact of market concentration on price and output levels of companies and entire industries has 

been extensively studied for decades. A more recent stream of literature contributes to this work by 

extending commonly used measures of market concentration, such as the Herfindahl-Hirschman Index 

(HHI), to incorporate the ownership structure of companies. The extension, commonly termed MHHIΔ, 

measures concentration due to investors that own shares across various (competing) companies within an 

industry. These shareholders are termed “common owners.”1 Underlying this extension is the assumption 

that company management not only aims to maximize its own company’s profitability but also pays 

attention to the company’s shareholders and those shareholders’ interests in competing companies within 

the same industry.  

According to Azar, Raina, and Schmalz (2016), a company may “put weight not only on its own profits 

but also on the profits of its competitors—to the extent that its most powerful shareholders also have stakes 

in those competitors” (p. 13). For example, one may conclude that when shareholders in an airline company 

also hold stakes in other airlines, management’s goals may include refraining from increasing capacity in 

airline routes or from engaging in competitive airfare pricing behavior in markets in which such 

shareholders hold large ownership interests. By contrast, managers of companies with shareholders whose 

sizable interests are limited to one company may not feel pressure to refrain from aggressively pursuing a 

growth strategy at the expense of rivals. 

This reasoning, along with some initial empirical analyses indicating that common ownership of 

competing companies is positively correlated with prices of goods and services, sparked wider interest from 

researchers and regulators alike.  

                                                           
1Total concentration, represented as modified Herfindahl-Hirschman Index (MHHI), is then expressed as MHHI = 
HHI + MHHIΔ.  
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More recent studies, however, have challenged not only the methodological specifications and empirical 

results of the initial analyses but also the assumed underlying causal mechanisms.  

Our paper contributes to this topical debate by empirically assessing the link between common 

ownership and profitability. If common ownership dampens market competition, profitability of the overall 

industry would be higher, all else equal, although it may potentially damage the interests of one or more of 

the industry participants. As pointed out by Koch, Panayides, and Thomas (2019), the industry coordination 

hypothesis “predicts increases (decreases) in profitability following increases (decreases) in common 

ownership perhaps from an increase in coordination (the collapse of prior coordination. p.3).”  

Rather than focusing on single industries, as related studies do, we broaden the scope by analyzing the 

relationship between common ownership and profitability across multiple industries. Our data set includes 

about 3,000 U.S.-domiciled companies across about 200 industries from 1996 to 2016. 

Further, we explore the characteristics of MHHIΔ, a measure of common ownership used in our study 

as well as by others who have contributed to the common ownership academic debate. However, rather 

than subjecting our empirical analysis to implicit assumptions inherent in this measure, we make its 

implications explicit and use various ways to control for them. We find that MHHIΔ is limited in its 

reliability, especially in light of incomplete information. Accordingly, we test the robustness of our results 

using alternative specifications of input parameters. 

Our preferred econometric specification is a dynamic panel data model estimated through a generalized 

method of moments (GMM) instrumental variables (IV) estimator (see Arellano and Bond, 1991; Arellano 

and Bover, 1995; and Roodman, 2009a). Estimation results based on this model confirm the presence of 

important first-order dynamic effects in an industry profitability variable that otherwise could not be 

adequately treated with more common estimation techniques, such as fixed-effect panel data methods. 

Additionally, the IV estimator allows us to address potential endogeneity concerns in our coefficient of 

interest. In fact, although the initial use of a static (industry and year) fixed-effects model indicates a 

 Electronic copy available at: https://ssrn.com/abstract=3437129 

Inquiry into the implications of common ownership and capital concentration in Australia
Submission 17



5 
 

positive relationship between MHHIΔ and industry-level profit margins in a few selected specifications, 

the application of a dynamic GMM model to address autocorrelation and endogeneity either substantially 

reduces the significance of MHHIΔ or renders the relationship insignificant in the majority of our models.  

We do not find conclusive evidence that common ownership is associated with industry-level profit 

margins. Rather, our findings indicate that the relationship between our chosen measure of common 

ownership (MHHIΔ) and profitability is very sensitive to and inconsistent across changes in (1) the choice 

of the statistical regression model, (2) the control variables used, (3) the time periods observed, and (4) the 

specification of the measure used to quantify common ownership. We test the statistical relationship 

predicted by the common ownership hypothesis in light of many possible variations of these modeling 

specifications. 

The rest of the paper is structured as follows: Section 2 provides an overview of the relevant literature. 

Section 3 develops our hypothesis and discusses the construction and implications of MHHIΔ. Section 4 

describes our sample and the data used in our estimation strategy. Section 5 specifies the empirical model. 

Section 6 presents the results. Section 7 concludes. 

2 Literature overview 

The theoretical underpinning of the majority of recent empirical work on the impact of common 

ownership on prices and output levels of firms goes back to Salop and O’Brien (2000). The authors extend 

a measure commonly applied in merger analyses, the HHI, to allow for the assessment of the impact of 

partial ownership by one competitor of another competitor. Azar, Schmalz, and Tecu (2018) have further 

extended this concept beyond what Salop and O’Brien (2000) considered and applied it in a different 

context where institutional investors hold shares in competing firms.  
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In recent years, some empirical analyses used MHHIΔ as the variable to explain product prices and/or 

company output levels. The assumption behind its use lies in the incentive structure of managers. It is 

assumed that managers do not merely aim to maximize the profits of the company they manage but also 

aim to maximize the weighted cash flow rights of its shareholders, thereby explicitly considering 

shareholders’ holdings in the company’s competitors.  

In support of this reasoning, Anton et al. (2017) suggest that executive compensation is based less on 

their own company’s performance than on the profitability of the company’s competitors if the companies 

in the industry are more commonly owned by the same set of investors. 

Applying both HHI and MHHIΔ as variables in explaining ticket prices in the U.S. airline industry, 

Azar, Schmalz, and Tecu (2018) find a positive and significant relationship between both HHI and MHHIΔ 

and ticket prices. A related study focusing on the banking industry (Azar, Raina, and Schmalz, 2016) find 

a positive relationship between a generalized measure combining HHI, common and cross-ownership and 

deposit account interest rates, maintenance fees, and fee thresholds of banks. HHI on a standalone basis, 

however, was found to be insignificant in explaining these variables. 

Recent research, however, calls the initial findings into question. Focusing on the U.S. banking industry, 

Gramlich and Grundl (2017) assess the relationship between common ownership and deposit rates. In 

contrast to the measures applied by Azar, Raina, and Schmalz (2016) and Azar, Schmalz, and Tecu (2018), 

Gramlich and Grundl (2017) assess common ownership on the company level rather than the industry level, 

using an alternative specification of common ownership to overcome endogeneity issues that may arise 

with traditional measures of common ownership. Their empirical findings are generally very mixed and 

sensitive to changes in the settings of the empirical framework.  

Similar to Azar, Schmalz, and Tecu (2018), Kennedy et al. (2017) also test the relationship between 

common ownership and airfare ticket prices. While able to replicate the results of Azar, Schmalz, and Tecu 

(2018), the authors’ change to the econometric model, using instruments that are correlated with common 
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ownership but not with supply and demand, indicates either no relationship or a negative relationship 

between prices and the authors’ common ownership measures. 

Dennis, Gerardi, and Schenone (2018) conduct a third study that focuses on the airline industry. Similar 

to Kennedy et al. (2017), they are able to closely match the results of Azar, Schmalz, and Tecu (2018). 

However, these results are also very sensitive to model specifications. For instance, the impact of MHHIΔ 

on airline ticket prices is reduced in magnitude and rendered statistically insignificant when setting control 

and cash flow rights of shareholders to zero when airlines operate in the context of Chapter 11 bankruptcy.2 

The impact of these and other model variations leads the authors to reject the assumption that common 

ownership increases airline ticket prices. 

Extending the scope of the analyses beyond specific industries and modeling competitive threats, Kini, 

Lee, and Shen (2018) find that companies with higher levels of common ownership face greater competitive 

threats from their rivals because of the higher level of investments.3 They find that the pro-competitive 

effect of common ownership is stronger in less concentrated industries and industries with similar products 

or technologies. These results lead the authors to call for a generally more nuanced approach to analyzing 

the common ownership hypothesis. 

Koch, Panayides, and Thomas (2019) apply MHHIΔ to evaluate the relationship between common 

ownership on a company level within industries and product market competition. The authors do not find 

common ownership to be robustly positively related to industry profitability, as would be expected if 

common ownership reduces competition. This conclusion holds regardless of industry grouping, common 

ownership measure, portability measure, or model specification.  

                                                           
2 In their base-case model, Azar, Schmalz, and Tecu (2018) assumed that control and cash flow rights remained 
constant and identical to their value just before an airline started operating in the context of Chapter 11 bankruptcy. 
However, this assumption is argued to be indefensible, as shareholders effectively lose both rights under Chapter 11. 
3 The authors model competitive threats based on a text-based variable that captures the extent to which a 
company’s competitors change their product description in their annual reports relative to the company’s own 
description. 
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Based on a sample of S&P 500 companies, Backus, Conlon, and Sinkinson (2019) focus on the 

development of common ownership over time. They document a significant rise in common ownership 

from 1980 to 2017 but find that increases in levels of common ownership tend to substantially lag the rise 

in product markups, which calls into question whether there is a causal relationship between common 

ownership and price increases into question. 

Focusing on the use of MHHI in the regression specifications of the majority of empirical analyses, 

O’Brien and Waehrer (2017) highlight endogeneity problems. The authors conclude that “factors other than 

common ownership affect both price and the MHHI, so the relationship between price and the MHHI need 

not reflect the relationship between price and common ownership. Thus, regressions of price on the MHHI 

are likely to show a relationship even if common ownership has no actual causal effect on price” (p. 1). 

Rather than focusing on empirical analyses, Hemphill and Kahan (2018) examine the causal mechanisms 

that might link common ownership to anticompetitive effects. The authors conclude that most proposed 

mechanisms either lack significant empirical support or else are implausible.  

Along similar lines, Lambert and Sykuta (2018) argue that the theory that common ownership reduces 

competition or has harmful anticompetitive effects seems implausible. The authors point out that broadly 

diversified investors are not only intra-industry but also inter-industry diversified. According to Hemphill 

and Kahan, inter-industry diversified investors such as large investment advisors are likely to also hold 

shares in suppliers and customers of the competing companies. If a given industry increases prices or 

reduces output levels as a result of common ownership, it would most likely have an adverse effect on 

suppliers and customers. Therefore, these advisors would bear the costs of anticompetitive conduct to some 

extent. This and related observations lead Lambert and Sykuta to support “the case for doing nothing about 

institutional investors’ common ownership of small stakes in competing firms.” Moreover, the authors 

maintain that proposed interventions reduce overall social welfare. 
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In summary, the current literature examining the potential link between common ownership and 

anticompetitive effects provides mixed results. Although earlier studies suggest that there is such a link, 

more recent studies reach contradicting conclusions, in certain cases by focusing on the same sample while 

varying the methodological framework.  

3  Hypothesis development, estimation strategy, and discussion of common ownership measure 

Our empirical analysis is designed to assess the impact of common ownership on industry-level 

profitability. We hereby refer to the theory that common ownership incentivizes and facilitates coordination 

among rival firms to reduce competition, as the industry coordination hypothesis predicts. Our analysis 

contributes to the literature by using a cross-industry approach, a dynamic panel model specification, and 

alternative specifications of MHHIΔ as a measure of common ownership. 

3.1 Cross-industry approach 

Reduced competition should manifest itself in an increase in prices or an artificial decrease in output, 

which, in turn, should have a beneficial impact on profit margins, our proxy for market competition. We 

hypothesize that if anticompetitive effects due to common ownership were present within individual 

industries, then we would expect to see the same anticompetitive outcomes in the variation of the data 

across all industries and over time. More specifically, we would expect to see a positive causal link between 

our measure of common ownership (MHHIΔ) and industry-level profit margins.  

Our study tests this relationship based on about 3,000 U.S.-domiciled firms representing about 200 

industries across 21 years. 

3.2 Dynamic panel model specification 

One econometric challenge stems from the fact that industry profitability tends to be highly persistent, 

so first-order dynamic effects in profit margins when used as a dependent variable are very likely. 
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Another challenge is that the attempt to explain prices with concentration measures such as HHI or 

MHHIΔ can lead to endogeneity issues, as these variables may be determined simultaneously, i.e., prices 

impact revenues, which, in turn, are used in the calculation of HHI and MHHIΔ. This concern likely also 

holds true for profit margins as used in our study: Company-level revenue is used in the calculation of profit 

margins (LHS-variable) as well as of HHI and MHHIΔ (RHS-variables). 

In order to adequately address the potential impact of our data, we specify a dynamic panel data model 

and estimate this model with a GMM IV technique.  

3.3 Alternative specifications of MHHIΔ as a measure of common ownership 

Quantifying common ownership is a major component in our study. While the existing literature 

discusses a variety of measures, the measure most frequently used is MHHIΔ.4 MHHIΔ assesses the extent 

as well as the similarity of investors’ holdings across a given set of companies. As this measure will be an 

integral part of our empirical analysis, this section discusses its construction and characteristics in more 

detail. The main focus hereby lies on making its implications, especially in the context of imperfect 

information about company shareholder structures, explicit.  

3.3.1 Overview of MHHIΔ as a measure of common ownership 

MHHIΔ can be considered a “by-product” of finding the optimal output level of companies under 

Cournot competition. However, and contrary to what traditional theory states, it is assumed that the 

management of company (j) does not only aim at maximizing its own company’s profits but rather aims at 

maximizing a weighted average of the interests of the company’s shareholders across each shareholder’s 

portfolio of holdings.  

                                                           
4 For a selection of common ownership measures, see Hansen and Lott (1996), Azar (2011), Gramlich and Grundl 
(2017), and Lewellen and Lowrey (2018). 
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As discussed in Salop and O’Brien (2000), who focus on cross-ownership by one competitor of another 

competitor and not on common ownership by asset managers, the immediate result of this optimization is 

a term often referred to as MHHI, which can be further broken down into the widely used measure for 

industry concentration, HHI, and a remainder, MHHIΔ: 

𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 =  𝑀𝑀𝑀𝑀𝑀𝑀 +  𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 =  �∑ 𝑠𝑠𝑗𝑗2𝑗𝑗 �+ �∑ ∑ �
∑ 𝛾𝛾𝑖𝑖𝑖𝑖𝛽𝛽𝑖𝑖𝑖𝑖𝑖𝑖
∑ 𝛾𝛾𝑖𝑖𝑖𝑖𝛽𝛽𝑖𝑖𝑖𝑖𝑖𝑖

� 𝑠𝑠𝑘𝑘𝑠𝑠𝑗𝑗𝑘𝑘≠𝑗𝑗𝑗𝑗 �                          (1) 

With  

s market share of firm j or k (the share of revenue of company j or k within an industry) 
𝛽𝛽𝑖𝑖𝑗𝑗  ownership share of firm j accruing to shareholder i 
𝛾𝛾𝑖𝑖𝑗𝑗  control share of firm j exercised by shareholder i 
k  firm j’s competitor 
 

Where there is no common ownership, MHHIΔ is equal to zero, with the equation defaulting to the 

traditional model where MHHI is equivalent to HHI. Following existing literature, we assume proportional 

ownership, meaning the ownership of a company by a shareholder is equal to the control share of the 

shareholder. 

3.3.2 Implications of MHHIΔ 

The decomposition of MHHI allows us to expatiate a first and important implication: HHI and MHHIΔ 

can be regarded as “complementary” measures. This characteristic is driven by market share (sj) being a 

determinant of both measures. To further explain, we demonstrate this effect graphically. 

Figure 1: HHI and MHHIΔ as function of market share  
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By definition, HHI is sensitive only to changes in market concentration. When our hypothetical market 

share becomes more uneven (i.e., when either company has more of the market relative to the other), HHI 

rises while, as seen in Figure 1, MHHIΔ decreases. This characteristic may lead to multicollinearity issues 

when using both HHI and MHHIΔ as explanatory variables in regression analyses. 

In addition to multicollinearity issues, there are important implications of MHHIΔ relating to the degree 

to which the shareholder structure of companies is known.   

Most of the empirical analyses, including our own, are based on information about the shareholder 

structure of companies as explained by Securities and Exchange Commission Form 13F filings.5 These 

filings, however, capture only institutional investment managers that have investment discretion over $100 

million USD. For the purposes of our research, 13F investors can be subdivided into two groups: known 

common owners and known noncommon owners. Any analysis based only on Form 13F filings implicitly 

assumes that the unexplained portion is held by small dispersed investors. Hemphill and Kahan (2018) point 

out that this assumption is incorrect, noting that a survey among U.S. companies showed that more than 

50% of companies have an individual and more than 10% have a corporation as their largest shareholder. 

These owners are less likely to be captured by Form 13F filings. Non-13F filers include unknown 

noncommon owners and unknown common owners. In order to test the extent to which the structure of 

noncommon owners impacts our empirical results, we define and model the unknown noncommon owners 

as both small dispersed and large owners accounting for the entirety of shares in a company that cannot be 

captured by Form 13F filings. 

In fact, and as shown graphically in Figure 2, the shareholder structure of our own sample, consisting of 

companies among the Russell 3000 Index, is not fully explained by 13F investors.6 The capitalization-

                                                           
5 Some studies accompanied Form 13F filings with Form 13G filings and other hand-collected information. The effort 
is helpful but does not fully address the issue of missing data. 
6 Further information about the Russell 3000 Index is available at https://www.ftserussell.com/index-series/index-
spotlights/us-equity-indexes. 
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weighted explained portion by 13F investors is about 50% in 1996 and increases to about 75% in 2016. As 

a result, MHHIΔ implicitly assumes that between 25% and 50% of investors are small dispersed investors.7 

 

Figure 2: Share held by and number of 13F investors over time 

 

 Growth of number of 13F investors and market-cap-weighted aggregate of 13F investors holding shares in our sample companies 
from 1996 to 2016. 

 

The implicit assumptions made by MHHIΔ with regard to these remaining shareholders lead to a range 

of implications. We discuss in more detail: 

(1) MHHIΔ can reach extreme values due to a small share of known common owners. 

If we refer back to our initial two-company/two-shareholder example in Figure 1 but assume that the 

two shareholders, CO1 and CO2, do not account for the entirety of each company’s shareholder structure 

                                                           
7 The figure also shows that the increasing share held by 13F investors has been accompanied by an increase in the 
number of institutional investment managers. Over the course of our sample period, the number of 13F investors rose 
from approximately 1,200 (1996) to about 4,100 (2016). 
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but rather hold only 1% each in company j while holding 50% each in company k (with the remainder of 

company j’s shares owned by dispersed shareholders),8 the value of MHHIΔ increases significantly, 

compared with our base case. The explanation follows directly from equation (1) 
∑ 𝛾𝛾𝑖𝑖𝑖𝑖𝛽𝛽𝑖𝑖𝑖𝑖𝑖𝑖
∑ 𝛾𝛾𝑖𝑖𝑖𝑖𝛽𝛽𝑖𝑖𝑖𝑖𝑖𝑖

: When known 

common owners account for only a small share in company j but hold a comparably large share in company 

k, the denominator of the ratio is substantially deflated relative to the numerator. From a mathematical 

perspective, non-13F investors essentially disappear. In fact, if we artificially inflate the number of these 

shareholders, we may derive scenarios with no upper bound to MHHIΔ.9  

A strong relationship between common ownership and non-13F investors has also been noticed by 

Backus, Conlon, and Sinkinson (2019). The authors observe that “a large retail [ownership] share tends to 

inflate common ownership incentives by giving outsized control rights to a small set of large, diversified 

institutional investors” (p. 35).  

Aggravating the issue, some related studies exclude 13F investors holding less than 0.5% of a company, 

leaving out about 85% of the observations.10 This artificially increases the share of non-13 investors and, in 

certain scenarios, may foster extreme values of MHHIΔ. 

(2) MHHIΔ can be insensitive to changes in the absolute percentage share held by common 

owners. 

Under the assumption that the unexplained share of each company’s shareholder structure is held by 

small dispersed investors, it follows from equation (1) that MHHIΔ is not affected by the absolute extent 

of common ownership as long as the proportion of holdings among common owners and across companies 

remains unchanged. Again, referring back to our two-company/two-shareholder example, we find that 

                                                           
8 For the theoretical examples discussed in this section, we set the distribution of market shares as represented by the 
x-axis in Figure 1 to a split of 50% to 50% (i.e., companies j and k account for 50% each of the respective market). 
9 In this example where CO1 and CO2 hold only 1% each in company j while holding 50% each in company k, the 
MHHIΔ is 1,2505. If CO1 and CO2 hold only 0.1% each in company j, the MHHIΔ becomes 125,000. 
10 Selected studies (see Koch, Panayides, and Thomas, 2019, and Gutiérrez and Philippon, 2016) attempted to fill the 
gap by rescaling the ownership explained by 13F filings to 100%. This will reduce outliers, but it also changes the 
distribution of ownership across firms in one industry. 
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MHHIΔ has the same value irrespective of whether shareholders CO1 and CO2 hold 10% each in both 

companies or whether they hold 50% each in both companies.  

(3) MHHIΔ can be sensitive to the characteristics of noncommon owners. 

A third important implication of MHHIΔ is its dependency on the characteristics of noncommon owners. 

The statement made under (2) holds true as long as the remaining shareholders of company j are unknown 

noncommon owners. This outcome changes immediately if unknown noncommon owners become known 

and their holdings enter the calculation of MHHIΔ. 

Compare two scenarios: one with two common owners, CO1 and CO2, holding 10% each in companies 

j and k with the remainder in each company owned by unknown owners, and a second scenario in which 

two noncommon owners, NCO1 and NCO2, additionally acquire a share of, say, 20% (one in company j 

and one in company k). Compared with the first scenario, MHHIΔ decreases ceteris paribus in scenario 

two. One might think about this in the context of the theorized effect on company management when 

noncommon owners have sizable holdings in companies and the managers’ propensity to refocus on the 

maximization of their own company’s profits. As put by Hemphill and Kahan (2018), MHHIΔ can be 

interpreted as a measure of “the degree to which a firm’s profit maximization decision is distorted by 

concentrated owners with conflicts of interest” (p. 13). 

(4) MHHIΔ can be insensitive to changes in the number of common owners. 

Again, under the assumption that the unexplained share of each company’s shareholder structure is held 

by small dispersed investors, MHHIΔ does not distinguish between the number of common owners as long 

as the proportion of holdings among common owners and across companies remains unchanged. In fact, 

under these conditions, MHHIΔ would take the same value if we replaced any number of known common 

owners with any multiple or fraction of common owners. One way of explaining this observation is that the 

incentive structure of each shareholder is determined by the distribution of cash flow streams: If these cash 

flow streams are identical across shareholders, their interests should be perfectly aligned.  
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However, it should be noted that this assumption does not hold for noncommon owners. If we replaced 

the two noncommon owners from above (holding 20% each in companies j and k) with four noncommon 

owners with each holding 10% in each company, MHHIΔ would increase ceteris paribus. Hence, the 

“distortion by owners with conflict of interest” claimed by some common ownership literature is assumed 

to become larger when noncommon owners become more numerous. 

In light of these characteristics, it is important to treat the interpretation of the empirical results with 

caution. In addition to possible multicollinearity issues, a closer inspection of MHHIΔ reveals that changes 

in MHHIΔ are driven not only by changes in the structure of common owners. On one hand, we have 

identified cases where the shares held by common owners increase or decrease without MHHIΔ being 

impacted. On the other hand, we have identified cases where MHHIΔ changes while the share held by 

common owners remains unchanged. Hence, it is the entirety of the shareholder structure of a given 

industry—defined by 13F investors (known common owners and known noncommon owners) and non-

13F investor (unknown noncommon owners, and unknown “dispersed” common owners)—that determines 

MHHIΔ. 

In light of these limitations of MHHIΔ, we compute three alternative specifications of MHHIΔ by 

varying its input parameters. We do this to test the sensitivity of our empirical results to changes in implicit 

assumptions introduced as a result of these input parameters. 

4 Data sources and variable specification 

In order to empirically test the relationship between common ownership and industry profitability, we 

construct a sample based on companies in the Russell 3000 Index, which represents among the largest 3,000 
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U.S. firms and roughly 98% of U.S. stock market capitalization. Our data range from 1996 to 2016 and 

extend to, on average, 194 4-digit North America Industry Classification System (NAICS) industries.11,12 

In the construction of our empirical model, we collect data from five sources: Thomson Reuters 

Spectrum, Wharton Research Data Service (WRDS), Compustat, FactSet, and the Bureau of Economic 

Analysis (BEA). We link 13F ownership filings from Thomson Reuters Spectrum and WRDS with 

company-level data from Compustat and FactSet in order to create a shareholder ownership profile for each 

publicly traded company each year. We then map each company into the 4-digit NAICS codes, calculate 

MHHIΔ and other industry-level control variables, and link with BEA data from each year from 1996 to 

2016.  

This section provides details of the construction of the dependent variable profit margin (PM) as well as 

all explanatory variables used in our regression analysis.  

Profit margin (PM): To construct our dependent variable profit margin (PM), we source company-

level profit and revenue data from Compustat with yearly frequency. As our regression model is specified 

on an industry level, company-level profit margins are then aggregated per 4-digit NAICS industry on a 

revenue-weighted basis.13,14 

𝑃𝑃𝑀𝑀𝑞𝑞𝑞𝑞 =
∑ 𝑚𝑚𝑖𝑖𝑗𝑗∗𝑟𝑟𝑖𝑖𝑗𝑗𝑁𝑁
𝑖𝑖|𝑞𝑞
∑ 𝑟𝑟𝑖𝑖𝑗𝑗𝑁𝑁
𝑖𝑖|𝑞𝑞

                   (2) 

with: 

Q  industries (q = 1,…,Q), 
                                                           
11 NAICS is the standard used by federal statistical agencies in classifying business establishments for the purpose of 
collecting, analyzing, and publishing statistical data related to the U.S. business economy. More information is 
available at https://www.census.gov/eos/www/naics/. 
12 The 4-digit NAICS classification consists of 287 industries between 1996 and 2016. Of these 287 industries, we 
consider in our analysis only those that are represented by at least two companies. With our sample based on the 
Russell 3000 Index and the requirement of at least two companies per industry, we cover, on average, 194 4-digit 
industries, which corresponds to approximately 93% of companies in the Russell 3000 Index.  
13 Because the natural logarithm is defined for positive values only, we add a 1 to each industry level profit margin 
prior to its conversion. 
14 In order to mitigate the impact of outliers, we winsorize the profit margins at 0.95 (upper bound) and 0.05 (lower 
bound). 
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mj  = net profit margin of company j, 
rj  = revenue of company j, 
t  = years (1996,…,2016). 
 

MHHIΔ: Our main explanatory variable is MHHIΔ. Constructing MHHIΔ proved to be a challenge, 

because it requires a detailed understanding of each sample company’s shareholder structure. In order to 

describe each company’s structure, we source 13F information from Thomson Reuters Spectrum for the 

years 1996 to 2012 and from WRDS for the years 2013 to 2016. We switch data sources between 2012 and 

2013 because of documented reporting errors in Thomson Reuters data, especially for assets held by large 

institutional investors (Ben-David et al., 2018). As our empirical analysis is based on annual data, we use 

data with a reporting date of December 31 of each year. In total, we process more than 11 million 

observations extracted from these two data sources. 

A closer inspection of the information contained in the retrieved 13F filings, however, still revealed 

inconsistencies even after switching data sources. In order to mitigate possible distortions as a result of 

incorrect data, we apply four adjustments: (1) we remove duplicated 13F filings in order to avoid double 

counting, (2) we remove or, if possible, adjust, 13F filings that exceed 100% of a company’s shares 

outstanding, (3) we fill gaps from missing 13F filings, and (4) we remove all stocks for which the 13F 

reported holding is below 5% of the company’s shares outstanding.15,16 

In attempting to treat institutional owners at an aggregated (i.e., parent) level rather than as disaggregated 

subsidiaries, we manually link institutional investors’ filings as sourced from Thomson Reuters Spectrum 

to their parent companies and use phone numbers and street addresses to link institutional investors from 

WRDS to their parent companies.17  

                                                           
15 In order to control for the impact of these filters on our empirical results presented and discussed hereafter, we reran 
all analyses without the application of filters (2) to (4). Please refer to the discussion of sensitivity analysis in section 
6.3 for further information. 
16 Please refer to the Appendix for a detailed discussion of the treatment of 13F-related data. 
17 We show details of how we tag institutional investors with their parent companies in WRDS in the Appendix. 
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We then link the ownership data from Thomson Reuters Spectrum and WRDS with historical CUSIP 

and shares outstanding of a given stock sourced from FactSet to calculate the percentage ownership of 

institutional investors, at their parent level, in a given company between 1996 and 2016. 

Based on this ownership data, we specify MHHIΔ as in equation (1). Revenue information used to 

compute 𝑠𝑠𝑗𝑗 is taken from Compustat. In the Appendix, we document how we further process 13F data, rules 

to link institutional investors to parent companies, and how to link Compustat data with Thomson Reuters 

data and WRDS data. 

13F filings require investors to distinguish between “sole,” “shared,” and “no voting authority” shares. 

As we observe significant shifts in the way that shares are assigned to these categories, we base our analysis 

on the aggregate of all three categories. However, for robustness tests, we rerun our regressions based on 

“sole” voting rights only.  

Alternative MHHIΔ specifications: In light of (a) the interaction between MHHIΔ and HHI and (b) 

the sensitivity of MHHIΔ to assumptions made with regard to unknown investors as discussed in section 3, 

we calculate three alternative specifications of MHHIΔ by varying the assumptions made with regard to 

both the market structure and the shareholder structure:  

Alternative MHHIΔ specification (a): As discussed above, the explanatory variables HHI and MHHIΔ 

both depend on companies’ market share (si) as an input parameter, which may introduce multicollinearity 

issues. We therefore recalculate MHHIΔ by assuming the market shares of our sample companies are 

equally distributed within each industry. Hence, si is no longer a determinant of this alternative 

specification, hereafter termed MHHIΔ (equal share).18 While an equal-market-share assumption may 

distort the level of the MHHI∆ measure, it should not prevent it from correctly picking up the effect of 

                                                           
18 As a result of this adjustment in MHHIΔ, the correlation between HHI and MHHIΔ in our empirical analysis changed 
from –0.63 (HHI and MHHIΔ (traditional)) to –0.35 (HHI and MHHIΔ (equal share)) (see Table A1 in the Appendix). 
The reduction in this negative relationship makes intuitive sense. As discussed and shown in Figure 1, MHHIΔ (HHI) 
becomes smaller the more unbalanced the market share is. Neutralizing the impact of market share on MHHIΔ also 
neutralizes this negative relationship, leading to the correlation coefficient’s becoming less negative. 
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higher common ownership over time or across industries, as measured by the ownership and control 

incentive terms. 

Alternative MHHIΔ specification (b): Given that MHHIΔ is dependent not only on the extent and 

distribution of holdings of common owners but also on the extent and distribution of known noncommon 

owners, we recalculate MHHIΔ by assuming that the remainder of shares that are not explained by 

institutional 13F investors is held by one large noncommon owner per company rather than by small 

dispersed retail investors. Hence, we fill the gap left in the institutional ownership data by assuming that 

unknown owners are large individual noncommon owners (i.e., each owning only one company in the 

industry). We construct this alternative measure to assess the sensitivity of our findings to assumptions 

made with regard to the portion of shares not explained by 13F investors. The conventional MHHIΔ may 

be interpreted as an “upper” bound of the “true” MHHIΔ. The true MHHIΔ is identical to this upper bound 

if shareholders not captured by 13F filings are, indeed, millions of dispersed shareholders with no 

ownership overlap. This alternative specification can be considered a lower bound of the true MHHIΔ, as 

it assumes that the entirety of the non-13F investors comprise large individual noncommon owners (i.e., 

each owning only one company in the industry). In reality, the true MHHIΔ is likely somewhere in 

between.19 The resulting variable is hereafter termed MHHIΔ (nc owner). 

Alternative MHHIΔ specification (c): This specification of MHHIΔ is based on the assumption that the 

entire shareholder structure of each company is explained by 13F investors. It may be considered as a 

complement to alternative (b). Rather than filling the gap with one noncommon owner, we fill the gap by 

rescaling all 13F investors to sum to 100%. This measure is hereafter termed MHHIΔ (rescaled). Again, 

our intention is to assess the sensitivity of our results to changes in the assumption made with regard to the 

unexplained part of each sample company’s shareholder structure. One caveat of this measure, however, is 

                                                           
19 Please refer to Figure 3 for a comparison of the empirical values of our alternative MHHIΔ specifications. 
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that the rescaling of 13F holdings changes the distributions of common ownership across companies, as the 

absolute share of 13F positions prior to the rescaling is not identical across companies.  

HHI: In order to control for the possible impact of industry-level concentration on profit margins, we 

add HHI, as specified in equation (1), as a control variable. The rationale for its addition is the assumption 

that highly concentrated industries may allow the larger companies to have greater influence relative to 

smaller companies when it comes to setting their optimal price and/or output level, hence increasing their 

profit margins. Similar to MHHIΔ, revenue information used to compute market share ( 𝑠𝑠𝑗𝑗) is taken from 

Compustat. 

Industry size (IS): One may assume that the size of an industry has an impact on the profit margins of 

companies belonging to that industry. Larger industries may have matured to some extent and profit 

margins may be higher as compared with smaller industries with a potentially higher growth character. In 

order to control for a potential impact of industry size on profit margins, we define the variable industry 

size (IS). To calculate IS, we added the portfolio weight of each stock in the Russell 3000 Index to its 

industry level between 1996 and 2016: 

𝑀𝑀𝐼𝐼𝑞𝑞𝑞𝑞 =
∑ 𝑀𝑀𝑀𝑀𝑖𝑖𝑗𝑗𝑁𝑁
𝑖𝑖|𝑞𝑞
∑ 𝑀𝑀𝑀𝑀𝑖𝑖𝑗𝑗𝑖𝑖

                   (3) 

with: 

MCj market capitalization of company j 

Cost (C): As specified above, the dependent variable profit margin is driven by two components, 

revenue and costs. The existing literature and underlying theory link common ownership to product prices 

and/or output levels. Both variables would primarily impact revenue, rather than costs. Therefore, we 

introduce a third control variable, cost (C), calculated as the ratio of input costs (IC) and labor costs (LC) 

divided by the total output (O) of an industry q. The data is sourced from the BEA as reported on a 2-digit 

or 3-digit NAICS level. Because our analysis is based on a more granular 4-digit level, we map each 4-digit 
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industry to its corresponding 2-digit or 3-digit level. Hence, the costs variable is identical for all 4-digit 

NAICS industries that belong to the same superordinate 3-digit industry (with a total number of 58). 

𝐶𝐶𝑞𝑞𝑞𝑞 = 𝐼𝐼𝑀𝑀𝑞𝑞𝑗𝑗+𝐿𝐿𝑀𝑀𝑞𝑞𝑗𝑗
𝑂𝑂𝑞𝑞𝑗𝑗

                   (4) 

Domestic share (DS): Further, we control for the share of total revenue that companies derive 

domestically (DS), i.e., within the United States. For example, one may assume that companies in the leisure 

industry draw a higher share of revenue domestically than tech companies. Combing DS with HHI may 

present a more accurate picture of market conditions in the United States.  In order to proxy the degree to 

which an industry is relying on the domestic market, we compute the share of each U.S. company’s revenue 

that is generated within the United States. The assumption behind these measures is that companies that 

generate a significant portion of their revenues domestically are less affected by global competition, 

compared with those companies that generate a significant portion of their revenue abroad. We source the 

share of revenue owned by each company in the Russell 3000 Index from FactSet and revenue-weight DS 

to an industry level. 

𝐷𝐷𝐼𝐼𝑞𝑞𝑞𝑞 =
∑ 𝑙𝑙𝑖𝑖𝑗𝑗∗𝑟𝑟𝑖𝑖𝑗𝑗𝑁𝑁
𝑖𝑖|𝑞𝑞
∑ 𝑟𝑟𝑖𝑖𝑗𝑗𝑁𝑁
𝑖𝑖|𝑞𝑞

                 (5) 

with: 

lj  = share of total revenues of company j generated inside of the U.S. 

Global competition (GC): Lastly, we account for the level of competition an industry faces by other 

companies domiciled outside the United States (global competition (GC)). This is important because our 

measure of common ownership is based on the assumption that each sample company’s set of competitors 

is exclusively described by other U.S.-domiciled companies belonging to the same industry. In reality, 

however, U.S.-domiciled companies may face significant competition from companies domiciled outside 

the United States. In order to model global competition, we compute the share of industry-level revenues 
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of Russell 3000 companies relative to global revenue (i.e., U.S. and ex-U.S. industry-level revenues), using 

company-level revenue sourced from FactSet. The non-U.S. universe is measured by the constituents of the 

MSCI EAFE Index, the MSCI Canada Index, and the MSCI Emerging Markets Index (or the FTSE 

Emerging Markets Index and the MSCI South Korea Index).20 

𝐺𝐺𝐶𝐶𝑞𝑞𝑞𝑞 =
∑ 𝑟𝑟𝑖𝑖𝑗𝑗
𝐽𝐽
𝑖𝑖|𝑞𝑞,𝑈𝑈𝑈𝑈

∑ 𝑟𝑟𝑖𝑖𝑗𝑗
𝐽𝐽
𝑖𝑖|𝑞𝑞,𝑈𝑈𝑈𝑈 +∑ 𝑟𝑟𝑖𝑖𝑗𝑗

𝐽𝐽
𝑖𝑖|𝑞𝑞,𝑈𝑈𝑈𝑈�����

                  (6) 

5 Model specification 

Based on the dependent and independent variables as specified above, we construct the following static 

regression model. 

𝑃𝑃𝑀𝑀𝑞𝑞𝑞𝑞 = 𝛽𝛽1𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀∆𝑞𝑞𝑞𝑞 + 𝛽𝛽2𝑀𝑀𝑀𝑀𝑀𝑀𝑞𝑞𝑞𝑞 + 𝛽𝛽3𝑀𝑀𝐼𝐼𝑞𝑞𝑞𝑞 + 𝛽𝛽4𝐶𝐶𝑞𝑞𝑞𝑞 + 𝛽𝛽5𝐷𝐷𝐼𝐼𝑞𝑞𝑞𝑞 + 𝛽𝛽6𝐺𝐺𝐶𝐶𝑞𝑞𝑞𝑞 + 𝛼𝛼𝑞𝑞 + 𝐷𝐷𝑞𝑞 + 𝜀𝜀𝑞𝑞𝑞𝑞             (7)       

Hereby, we account for industry fixed effects ( αq). Time-fixed effects Dt are accounted for by the 

addition of binary year controls. Further, the model is specified as a log-log model with all variables 

entering the regression with their natural logarithm. In the presence of heteroscedasticity as confirmed by 

the Breusch-Pagan test, all regressions are run using robust standard errors. 

In order to test the sensitivity of our results to model variations, we run our analyses based not only on 

the full scope of the model described above but also on reduced sets of control variables. Model (M1) 

hereby includes only the concentration (HHI) and common ownership measure (MHHIΔ), model (M2) uses 

industry size (IS) and cost (C) as additional independent variables, and model (M3) further adds the proxy 

for global competition (GC) and the share of revenue derived domestically (DS).21 

                                                           
20 For data availability reasons, we replace the MSCI Emerging Markets Index with the FTSE Emerging Markets 
Index and MSCI South Korea Index for the period 2013 to 2016 to remove possible overlaps in index constituents. 
See FTSE Russell Indexes and MSCI Indexes for detailed information about the respective index construction 
methodologies. 
21 Because the data underlying the variables GC and DS are available only as of 2002, model M3 is tested based on a 
reduced sample size ranging from 2002 to 2016. In order to disentangle the effect of adding these two controls from 
the simultaneous effect of a reduction in the sample period, we reran our analyses by moving the start date from 1996 
to 2002. Please refer to the discussion of sensitivity analyses in section 4 for further information.  
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To identify possible changes over time, we further split our sample into the pre- and post-global financial 

crisis period—1996–2007 and 2008–2016. 

As pointed out above, regressions of prices on HHI and/or MHHIΔ can lead to endogeneity issues: 

Company-level revenue is used in the calculation of profit margins (LHS-variable) as well as of HHI and 

MHHIΔ (RHS-variables), and the independent variable cost (C) is another component of the LHS-variable 

profit margin.  

Further, industry profitability tends to be highly persistent, so first-order dynamic effects in our 

dependent variable are very likely. The problem is that the presence of a lagged-dependent variable 

necessarily introduces correlation between the regressors and the error term in the equation. In order to test 

and adequately treat this feature of our data, we additionally specify a dynamic panel data model as in 

equation 8. We estimate this model with a GMM IV. The GMM IV technique also allows us to address the 

potential simultaneity issue in our variables. We treat all dependent variables as predetermined and use their 

previous two lags as instruments.  

𝑃𝑃𝑀𝑀𝑞𝑞𝑞𝑞 = 𝛽𝛽1𝑃𝑃𝑀𝑀𝑞𝑞𝑞𝑞−1 + 𝛽𝛽2𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀∆𝑞𝑞𝑞𝑞 + 𝛽𝛽3𝑀𝑀𝑀𝑀𝑀𝑀𝑞𝑞𝑞𝑞 + 𝛽𝛽4𝑀𝑀𝐼𝐼𝑞𝑞𝑞𝑞 + 𝛽𝛽5𝐶𝐶𝑞𝑞𝑞𝑞 + 𝛽𝛽6𝐷𝐷𝐼𝐼𝑞𝑞𝑞𝑞 + 𝛽𝛽7𝐺𝐺𝐶𝐶𝑞𝑞𝑞𝑞 + 𝐷𝐷𝑞𝑞 + 𝜀𝜀𝑞𝑞𝑞𝑞    (8) 

In order to assess the validity of the model, we run various tests. In light of heteroscedasticity, we use 

the two-step GMM estimator with Windmeijer (2005) robust standard errors. The Arellano-Bond test for 

zero autocorrelations confirms no autocorrelation in first differences errors. Lastly, the Hansen test confirms 

that over-identification restrictions are valid in the vast majority of our models. 

For each model, static and dynamic, we further specify a battery of robustness tests by changing a range 

of model specifications as discussed thus far.22 

6 Empirical results 

                                                           
22 Please refer to the Appendix for an overview of the sensitivity analysis and for a detailed discussion of these 
robustness tests. 
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Development of MHHIΔ, MHHIΔ (equal share), MHHIΔ (nc owner), and MHHIΔ (rescaled) from 1996 to 2016. 

 

A simple scatter plot of the dependent variable profit margin and our measures of MHHIΔ does not 

indicate a systematic relationship between the two variables (see Figure A1 of the Appendix). 

The analysis of our dependent variable, profit margin, shows quite some variability over the course of 

the time period observed (see Figure 4). Margins were significantly negatively affected by the 2001 dot-

com crash and the 2008 global financial crisis but steadily recovered in subsequent years.  

 

Figure 4: Distribution of dependent variable “profit margin” over time 

  
Distribution of dependent variable “profit margin” from 1996 to 2016. Each year is described by the median, the mean, the 90th 
percentile, and the 10th percentile across all industry-year profit margins. The box is black if the mean is higher than the median 
and white if the mean is lower than the median. 

 

Table 1 provides additional statistics describing the distribution of the dependent variable and all 

explanatory variables as measured over the entire sample period, from 1996 to 2016.  
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Across the time period observed, our sample covers a time-mean of 194 4-digit NAICS industries with 

a mean of 14 companies per industry. Profit margin has a mean of 4.74%, with a standard deviation of 

6.23%. The mean of industry size is 0.51%. Cost, calculated as the sum of input and labor costs as a 

proportion of total output, has a mean of 82.04%, with 80% of all observations falling into the range from 

65.24% to 92.84%. Domestic share, quantifying the share of revenues that our sample companies generate 

within the United States, has a mean of 72.60%, with a standard deviation of 20.84%. Lastly, global 

competition’s mean of 57.29% indicates that within our sample, the majority of the average industry’s 

revenue is generated by U.S.-domiciled companies. 

 

Table 1: Summary statistics of dependent and independent variables 

Variable Mean Median 90th percentile 10th percentile Standard 
deviation 

Number of industries 194 194 200 187 5 

Number of companies per industry 14 6 29 2 24 

Profit margin (PM) 4.74% 4.71% 11.20% -0.33% 6.23% 

HHI 3,676.4 3,238.4 6,642.0 1,205.7 2,133.3 

MHHIΔ (traditional) 2,476.0 2,284.4 4,594.1 595.0 1,528.6 

MHHIΔ (equal share) 2476.1 2284.4 4594.1 595.0 1528.6 

MHHIΔ (nc owner) 2507.1 2414.6 4003.3 1060.0 1192.8 

MHHIΔ (rescaled) 815.1 595.7 1894.6 65.6 753.3 

Industry size (IS) 0.51% 0.11% 1.37% 0.12% 1.11% 

Cost (C) 82.04% 84.22% 92.84% 65.24% 10.76% 

Domestic share (DS) 72.60% 75.34% 98.28% 44.09% 20.84% 

Global competition (GC) 57.29% 53.62% 100.00% 14.17% 32.06% 
Statistics describing the distribution of dependent and independent variables used in regression analysis. All figures are based on 
industry-year observations calculated based on 4-digit NAICS industry classification, with a minimum of two companies per 
industry. There are 4,096 industry-year combinations in our sample. Time period observed: 1996 to 2016. 

 

6.2 Regression results 

The results of our base-case regressions are provided in Tables 2 through 5. Table 2 contains the results 

of the static fixed effects regression, while Table 4 contains the results for the dynamic panel regression. 
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Models M1 to M3, with their varying controls as specified in section 4, are duplicated three times as a result 

of the use of our three alternative specifications of MHHIΔ. Models M4 to M6 are based on MHHIΔ (equal 

share), models M7 to M9 use MHHIΔ (nc owner), and models M10 to M12 use MHHIΔ (rescaled) as the 

explanatory variable. For brevity, we report only the coefficients and standard errors of HHI and the 

different MHHIΔ measures for the sub-period regressions covering the years 1996–2007 and 2008–2016 

(see Tables 3 and 5).24 

                                                           
24 Please refer to the Appendix for the full regression table. 
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Table 2: Regression results – dependent variable: profit margin [4-digit NAICS | 1996-2016 | unbalanced | static panel] 

Regression results according to equation (7) and derived models M1 to M12. *,**,***,**** indicate statistical significance at the 0.1, 0.05, 0.01, and 0.001 level, respectively. 
Standard errors are provided in parentheses.  

 

 

 

4-digit NAICS | 1996-2016 | unbalanced | static panel 

  MHHIΔ (traditional) MHHIΔ (equal share) MHHIΔ (nc owner) MHHIΔ (rescaled) 
  M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12 

HHI 
0.0076 0.0117 0.0108 0.0028 0.0093 0.0097 0.0101 0.0130 0.0108 0.0095 0.0127 0.0109 

(0.0104) (0.0102) (0.0129) (0.0093) (0.0092) (0.0117) (0.0096) (0.0095) (0.0121) (0.0104) (0.0102) (0.0129) 
MHHIΔ 

(traditional) 
0.0076* 0.0028 0.0008               

(0.0046) (0.0042) (0.0039)               

MHHIΔ           
(equal share) 

     0.0052 -0.0024 -0.0043          
     (0.0057) (0.0055) (0.0043)          

MHHIΔ               
(nc owner) 

          0.0096*** 0.0044 0.0008     

          (0.0032) (0.003) (0.0029)     

MHHIΔ     
(rescaled) 

               0.0075 0.0052 -0.0042 
               (0.0044) (0.0041) (0.006) 

IS 
  0.0253**** 0.0347****   0.026**** 0.0353****   0.0241**** 0.0346****   0.0249**** 0.0346**** 
  (0.0037) (0.0046)   (0.0036) (0.0047)   (0.0037) (0.0046)   (0.0037) (0.0047) 

C 
  -0.0582 -0.0739*   -0.0567 -0.0731   -0.0573 -0.0733*   -0.0588 -0.074* 
  (0.0452) (0.0452)   (0.0456) (0.0456)   (0.0449) (0.0457)   (0.045) (0.0452) 

DS 
   0.0173    0.0177    0.0172    0.0173 
   (0.0144)    (0.0146)    (0.0145)    (0.0144) 

GC 
   0.0025    0.0028    0.0026    0.0025 
   (0.0071)    (0.007)    (0.0071)    (0.0071) 

Const. 
-0.0660 -0.0241 0.0055 -0.0106 0.0353 0.0549 -0.0744 -0.0361 0.0066 -0.1001 -0.0436 0.0034 
(0.1052) (0.0984) (0.1138) (0.096) (0.0914) (0.0983) (0.0834) (0.077) (0.0965) (0.1068) (0.0992) (0.1161) 

R2 0.0455 0.0957 0.1047 0.0443 0.0962 0.1059 0.0359 0.0976 0.1048 0.0490 0.0959 0.1047 

# of industry-year 
observations 4078 4078 2928 4078 4078 2928 4078 4078 2928 4078 4078 2928 
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Table 3: Regression results – dependent variable: profit margin [4-digit NAICS | sub-periods | unbalanced | static panel] 

4-digit NAICS | 1996-2007 | unbalanced | static panel 
  MHHIΔ (traditional) MHHIΔ (equal share) MHHIΔ (nc owner) MHHIΔ (rescaled) 

  M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12 

HHI 
0.0010 0.0040 -0.0036 -0.0039 0.0003 -0.0013 0.0044 0.0062 -0.0012 0.0035 0.0056 -0.0027 

(0.0087) (0.009) (0.0114) (0.0072) (0.0077) (0.0114) (0.0074) (0.0077) (0.0111) (0.0086) (0.0088) (0.0115) 

MHHIΔ (traditional) 0.0075 0.0052 -0.0042               
(0.006) (0.0059) (0.0048)               

MHHIΔ (equal share) 
     0.0046 0.0013 -0.0057          
     (0.0065) (0.0067) (0.0053)          

MHHIΔ (nc owner)           0.011*** 0.0086** -0.0011     
          (0.0042) (0.0043) (0.0041)     

MHHIΔ (rescaled) 
               0.0139* 0.0064 0.0066 
               (0.0063) (0.0049) (0.0073) 

# of industry-year 
observations 2294 2294 1145 2294 2294 1145 2294 2294 1145 2294 2294 1145 

4-digit NAICS | 2008-2016 | min. 2 companies | unbalanced | static panel 

HHI 0.0053 0.0182 0.0179 -0.0030 0.0133 0.0129 0.0066 0.0147 0.0143 0.0058 0.0168 0.0165 
(0.0219) (0.0201) (0.0205) (0.0196) (0.0179) (0.0182) (0.0199) (0.0183) (0.0186) (0.0218) (0.0202) (0.0206) 

MHHIΔ (traditional) 
0.0139* 0.0064 0.0066               
(0.0073) (0.0066) (0.0069)               

MHHIΔ (equal share) 
     0.0100 -0.0053 -0.0054          
     (0.0081) (0.0076) (0.0078)          

MHHIΔ (nc owner)           0.0125** 0.0010 0.0010     
          (0.0049) (0.0043) (0.0044)     

MHHIΔ (rescaled) 
               0.0304* 0.0209 -0.0061 
               (0.0068) (0.0071) (0.0166) 

# of industry-year 
observations 1784 1784 1783 1784 1784 1783 1784 1784 1783 1784 1784 1783 

Regression results according to equation (7) and derived models M1 to M12. *,**,***,**** indicate statistical significance at the 0.1, 0.05, 0.01, and 0.001 level, respectively. 
Standard errors are provided in parentheses.  
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Table 4: Regression results – dependent variable: profit margin [4-digit NAICS | 1996-2016 | unbalanced | dynamic panel (2 
lags | 2-step)] 

Regression results according to equation (8) and derived models M1 to M12. *,**,***,**** indicate statistical significance at the 0.1, 0.05, 0.01, and 0.001 level, respectively. 
Standard errors are provided in parentheses.  

 

4-digit NAICS | 1996-2016 | unbalanced | dynamic panel (2 lags | 2-step) 

  MHHIΔ (traditional) MHHIΔ (equal share) MHHIΔ (nc owner) MHHIΔ (rescaled) 
  M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12 

PM (t-1) 
0.2929**** 0.2532**** 0.2272**** 0.2855**** 0.2522**** 0.2265**** 0.2842**** 0.2497**** 0.2269**** 0.2888**** 0.2502**** 0.2271**** 

(0.0463) (0.0474) (0.056) (0.0481) (0.0463) (0.0558) (0.043) (0.0465) (0.0556) (0.0462) (0.0466) (0.0558) 

HHI 
0.0304* 0.0209 -0.0061 0.0210 0.0194 -0.0034 0.0337** 0.0236 -0.0064 0.0307* 0.0216 -0.0047 
(0.0166) (0.0174) (0.0184) (0.0153) (0.0163) (0.0205) (0.0157) (0.0164) (0.0163) (0.0161) (0.017) (0.0181) 

MHHIΔ 
(traditional) 

0.0056 0.0056 -0.0055            
(0.0057) (0.0065) (0.0047)            

MHHIΔ        
(equal share) 

     0.0017 0.0034 -0.0061         
     (0.0083) (0.0097) (0.0053)         

MHHIΔ           
(nc owner) 

        0.0048 0.0055 -0.0014    

        (0.004) (0.006) (0.0042)    

MHHIΔ 
(rescaled) 

             0.0070 0.0069 -0.0045 
             (0.0059) (0.0075) (0.0053) 

IS 
  0.0305**** 0.041****  0.0278*** 0.0407***   0.0236** 0.0409***  0.0295*** 0.0402**** 
  (0.009) (0.0123)  (0.0098) (0.0138)   (0.0104) (0.0134)  (0.0092) (0.0118) 

C 
  -0.0908 0.0606  -0.0643 0.0659   -0.0766 0.0472  -0.0930 0.0500 
  (0.0815) (0.1203)  (0.0818) (0.1149)   (0.0804) (0.1231)  (0.0812) (0.119) 

DS 
   -0.0162   -0.0166    -0.0189   -0.0167 
   (0.0175)   (0.017)    (0.0167)   (0.0174) 

GC 
   -0.0264   -0.0273*    -0.0215   -0.0233 
   (0.0176)   (0.0153)    (0.0169)   (0.0174) 

AB 2 (p) 0.9770 0.9750 0.2170 0.9410 0.9920 0.2380 0.8750 0.9270 0.2090 0.9490 0.9940 0.2150 
Hansen (p) 0.1290 0.2830 0.4180 0.2530 0.4040 0.4690 0.2190 0.3030 0.2960 0.1370 0.2870 0.3870 

# of industry-
year 

observations 
3530 3530 2618 3530 3530 2618 3530 3530 2618 3530 3530 2618 
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Table 5: Regression results – dependent variable: profit margin [4-digit NAICS | sub-periods | unbalanced | dynamic panel (2 
lags | 2-step)] 

4-digit NAICS | 1996-2007 | unbalanced | dynamic panel (2 lags | 2-step) 
  MHHIΔ (traditional) MHHIΔ (equal share) MHHIΔ (nc owner) MHHIΔ (rescaled) 

  M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12 

HHI 
0.0187 0.0196 -0.0235 0.0083 0.0123 -0.0219 0.0321 0.0203 -0.0143 0.0202 0.0162 -0.0188 

(0.0196) (0.0217) (0.0304) (0.021) (0.0227) (0.0324) (0.0222) (0.0237) (0.0296) (0.0183) (0.0224) (0.0302) 
MHHIΔ            

(traditional) 
0.0107 0.0115 -0.0044               

(0.0083) (0.0088) (0.0059)               
MHHIΔ                   

(equal share) 
     0.0052 0.0037 -0.0047          
     (0.0092) (0.0097) (0.0052)          

MHHIΔ                       
(nc owner) 

          0.0071 0.0100 -0.0046     
          (0.0055) (0.0074) (0.0044)     

MHHIΔ               
(rescaled) 

               0.0121 0.0133 -0.0025 
               (0.0083) (0.0094) (0.0073) 

# of industry-year 
observations 1814 1814 903 1814 1814 903 1814 1814 903 1814 1814 903 

4-digit NAICS | 2008-2016 | min. 2 companies | unbalanced | dynamic panel (2 lags | 2-step) 

HHI -0.0045 0.0496 0.0408 0.0046 0.0519 0.0384 -0.0437 0.0307 0.0306 -0.0235 0.0444 0.0360 
(0.0369) (0.0347) (0.0351) (0.0324) (0.0341) (0.0326) (0.0378) (0.0316) (0.0369) (0.0302) (0.0353) (0.0354) 

MHHIΔ                 
(traditional) 

0.0116 -0.0069 -0.0056               
(0.0111) (0.0099) (0.0084)               

MHHIΔ                   
(equal share) 

     -0.0092 -0.0349*** -0.0297***          
     (0.011) (0.0122) (0.0108)          

MHHIΔ                           
(nc owner) 

          0.0049 -0.0108 -0.0092     
          (0.0048) (0.0139) (0.008)     

MHHIΔ              
(rescaled) 

               0.0101 -0.0085 -0.0066 
               (0.0096) (0.0106) (0.0096) 

# of industry-year 
observations 1339 1339 1339 1339 1339 1339 1339 1339 1339 1339 1339 1339 

Regression results according to equation (8) and derived models M1 to M12. *,**,***,**** indicate statistical significance at the 0.1, 0.05, 0.01, and 0.001 level, respectively. 
Standard errors are provided in parentheses. 
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Static panel 

In the extended model covering 1996–2016, the relationship between the traditional measure of MHHIΔ 

and industry profitability is found to be positive and statistically significant in only two (M1 and M7) of 12 

regression specifications. These two models, based on MHHIΔ (traditional) and MHHIΔ (nc owner) apply 

no control variable other than HHI. The regression coefficients of these two specifications indicate that a 

1% increase in MHHIΔ leads to an approximate increase in our dependent variable by 0.008% for MHHIΔ 

(traditional) and 0.010% MHHIΔ (nc owner). Or, to put it differently, an increase in MHHIΔ (traditional) 

[MHHI (nc owner)] by one standard deviation relative to its mean leads to an increase in profit margins by 

0.40% [0.68%].27 Hence, the economic significance is very small. Once controls are included, none of our 

static regressions finds a positive and statistically significant relationship between MHHIΔ and profit 

margin. 

When investigating the two subperiods rather than the entire sample, we observe only smaller changes 

in the impact of MHHIΔ (traditional) and its variations on industry profit margins. In both subperiods, the 

vast majority of specifications indicate no significance. MHHIΔ (traditional) is found to be significant only 

in the second half of the sample (see model M1 in Table 3). The coefficient of approximately 0.014% 

suggests that the magnitude of the increase in the dependent variable as a result of a 1% increase in MHHIΔ 

(traditional) has increased slightly compared with that observed in the overall sample. MHHIΔ (nc owner) 

and MHHIΔ (rescaled) appear to be significant in both subperiods (see models M7, M8, and M9 in Table 

3). But again, the addition of controls renders all MHHIΔ-related coefficients insignificant. MHHIΔ (equal 

share) fails to be significant in any of our specifications. 

In line with common expectations, the sign of the coefficient of HHI as control for the impact of market 

concentration is found to be positive across most static models, indicating that more concentrated industries 

                                                           
27 Please refer to Table 1 for an overview of means and standard deviations of all dependent and independent 
variables. 
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tend to have higher profit margins. However, its impact is not found to be statistically significant at the 

10% level.  

The regression coefficient of cost (C) has a negative sign in all models and is statistically significant in 

19 of 24 static models.28 Accordingly, its statistical and economic significance is highest in the first half of 

our sample with coefficients reaching levels around –0.165, indicating an approximate 0.165% reduction 

in profit margin as a result of a 1% increase in costs (C). This makes intuitive sense, as costs are inversely 

related to profit margins. Our control for industry size (IS) is found to be positively related with profitability 

and highly significant in all static models. In fact, with statistical significance to the 0.1% level in most 

specifications, it is the variable with the highest significance across our model specifications. In economic 

terms, its impact is the highest in the second half of our sample with regression coefficients reaching 0.0549, 

indicating that a 1% change in this variable leads to an approximate increase in profit margin of 0.0549%. 

Hence, relatively larger industries tend to be more profitable. The controls for domestic share (DS) and 

global competition (GC), on the other hand, are not found to have a statistically significant impact on 

industry profitability.  

Dynamic panel 

When moving from the static to the dynamic panel approach, we observe important changes in our 

regression results. 

The regression coefficient of the lagged dependent variable is found to be positive and highly significant 

throughout, indicating the significance of profit margins in point in time t for its value in t+1. 

Most notably, the relationship between MHHIΔ and profitability becomes insignificant in almost all 

models tested (see Tables 4 and 5). The sole exception occurs in the context of MHHIΔ (equal share) 

                                                           
28 Please note: The total number of models per specification is 36 (models M1 to M12 measured over the course of 
the full length of our sample period as well as over the course of the two sub-sample periods (1996–2007 and 2008–
2016). The total number of regression models in which the variable costs (C) is used is 24 rather than 36, as models 
M1, M4, M7, and M10 do not include costs as an explanatory variable. 
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measured over the course of the second half of the overall sample period. MHHIΔ (equal share) is now 

found to be significant but with a negative sign, indicating a negative relationship between this specification 

of common ownership and industry profit margins (see models M5 and M6 in Table 5). In absolute terms, 

these negative coefficients of MHHIΔ are higher than all previously observed coefficients, indicating that 

a 1% increase in MHHIΔ (equal share) is corresponding to a reduction in our dependent variable by as 

much as 0.035%. 

The signs and significance of the regression coefficients of most of our control variables remain largely 

unchanged compared with those in the static model. The sign of the regression coefficient HHI continues 

to be positive in most specifications. Again, industry size (IS) is found to have a positive relationship with 

profit margins and continues to have the highest significance. Also, the regression coefficient of cost (C) is 

still negative in most subsample specifications. However, its significance is somewhat reduced. Domestic 

share (DS) remains mostly insignificant. However, global competition (GC) is now found to be negative 

and significant in some specifications, indicating that U.S. companies operating in industries in which the 

U.S. market share is relatively lower tend to be less profitable. 

Specifications of MHHIΔ 

We find that our regression results with regard to MHHIΔ tend to be largely robust across the different 

specifications of MHHIΔ. Although none of our MHHIΔ specifications is positive and significant in 

dynamic models, we observe a slightly increased significance of MHHIΔ (nc owner) and a reduced 

significance of MHHIΔ (equal share) relative to MHHIΔ (traditional). The reason for the reduction in the 

significance of MHHIΔ (equal share) may indicate that it is the distribution of market share, rather than 

common ownership-related implications, which leads to the sporadic significance of MHHIΔ in some of 

our model specifications.  

6.3 Robustness tests 
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In order to test the sensitivity of our 4-digit base-case model to changes in design specifications, we 

rerun all models after changing a range of design components one at a time:  

(1) Rather than applying an unbalanced panel, we “enforce” a balanced structure. Hence, we disregard 

all industries that do not exist over all 21 years observed. 

(2) Following Azar, Schmalz, and Tecu (2018), we disregard all 13F investor holdings of less than 

0.5%, assuming that they would not exert much influence over companies.  

(3) 13F filings require investors to distinguish between “sole,” “shared,” and “no voting authority” 

shares. As we observe significant shifts in the way shares are assigned to these categories, we base our 

base-case analysis on the aggregate of all three categories. In order to test the sensitivity of our results 

to changes in the treatment of voting rights, we rerun our analyses based on “sole” voting rights only. 

(4) Further, we test the sensitivity of our results to changes in the granularity of the industry level by 

rerunning all regressions based on the NAICS 3-digit rather than the NAICS 4-digit level. 

(5) Due to a lack of availability of two of our controls, domestic share (DS) and global competition 

(GS), in years prior to 2002, we rerun all models that initially started in 1996 (i.e., the overall model 

and the first sub-sample model) with an adjusted base year of 2002. 

(6) Further, we remove the winsorization of the dependent variable. 

(7) In addition to (6), we further remove all filters applied to the underlying 13F filings except for the 

removal of duplicated 13F filings.29  

(8) Lastly, and specific to dynamic panels, we test the sensitivity of regression results by increasing 

the number of lags used to instrument variables from 2 (base case) to 3. 

 

Moving from an unbalanced to a balanced panel structure leads to a reduction in the number of 

industries, as those industries that newly came into existence after 1996 or disappeared over the course of 

                                                           
29 We keep the removal of duplications in place, as these appear to be obvious mistakes. 
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the sample period are deliberately ignored. The same holds true for industries with “gaps” over time. A 

reduction in the number of industries also occurs when moving from an NAICS 4-digit to an NAICS 3-

digit industry granularity. The choice of a balanced panel reduces the number of industries to a constant 

154 over time, whereas the move to a 3-digit NAICS classification reduces the number of industries to a 

time-weighted average of 56. In terms of companies covered, the balanced panel sacrifices 122 companies 

on average per year (2,655 instead of 2,777 company-year observations), whereas the use of 3-digit NAICS 

codes increases the average number of sample companies per year to 2,812.30 

In order to facilitate the comparison of the impact of these model specifications on the regression 

coefficient of MHHIΔ, we focus on a qualitative rather than a quantitative display of results (see Table 6 

for static models and Table 7 for dynamic models). (+) hereby indicates a positive regression coefficient 

that is statistically significant at the 10% level or below, (-) indicates a negative regression coefficient that 

is statistically significant at the 10% level or below, and ( ) indicates no significance. 31 

Among static models, and across the various specifications of MHHIΔ, we find the two specifications 

MHHIΔ (nc owner) and MHHIΔ (rescaled) to have the most instances of positive and statistically 

significant regression coefficients. However, and in line with our base-case-related observations, 

significance tends to disappear when controls are added.  

Across models, the balanced approach has the highest number of positive and significant observations, 

with a slightly higher number of positive observations in the second half of the sample period. 

All other model variations—(a) the removal of 13F investors that hold less than 0.5%, (b) the exclusive 

focus on shares with “sole” voting rights, (c) the switch from a 4-digit to a 3-digit NAICS classification, 

(d) the move of our starting year from 1996 to 2002, and (e) the removal of filters and the removal of the 

                                                           
30 The impact of these model variations on the number of companies and industries covered is shown in Figures A.1 
and A.2 of the Appendix. 
31 Please refer to the Appendix for the full regression tables containing the results of the entire period observed (1996 
to 2016). For brevity, we do not provide full regression reports for all subperiods. However, the results can be made 
available upon request. 
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winsorization of the dependent variable—lead to a reduction in the number of instances in which MHHIΔ 

is found to have a positive and statistically significant coefficient.   

In line with our base-case specification, a move from static to dynamic regression models substantially 

reduces the significance of MHHIΔ assessed by the overall number of instances in which our measures of 

common ownership are found to be positive and statistically significant. Also, the tendency of MHHIΔ 

(equal share) to be negatively related to profit margins, as observed in our base-case model in the context 

of the second half of the sample period, is further supported by a variety of alternative dynamic model 

specifications.  
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7 Conclusion 

Our paper starts with a discussion of the characteristics of MHHIΔ as a frequently used empirical 

measure to quantify common ownership. We argue that it is important to treat the interpretation of this 

measure and derived empirical results with caution, as changes in MHHIΔ are driven not only by changes 

in the structure of common owners; we have theoretically derived cases where the structure of common 

owners changes without MHHIΔ being impacted. On the other hand, we have identified cases where 

MHHIΔ changes while the structure of common owners remains unchanged. 

The empirical analysis assesses the link between MHHIΔ and industry-level profitability. Rather than 

focusing on single industries, as the majority of related studies do, we broaden the scope by analyzing the 

relationship between MHHIΔ and profitability on an industry level. In addition, we also address 

autocorrelation and simultaneity issues by using dynamic regression models alongside static models. 

Our preferred econometric specification is a dynamic panel data model estimated through a GMM IV 

estimator. Estimation results based on this model confirm the presence of important first-order dynamic 

effects in our industry profitability variable that otherwise could not be adequately treated with more 

common estimation techniques such as fixed-effect panel data methods. Additionally, the IV estimator 

allows us to handle potential endogeneity concerns in our coefficient of interest. In fact, although the initial 

use of a static (industry and year) fixed-effects model indicates a positive relationship between MHHIΔ and 

industry-level profit margins in a few selected specifications, the application of a dynamic GMM model 

either substantially reduces the significance of MHHIΔ or renders this relationship insignificant in the 

majority of our models. 

Our analysis generally fails to find empirical support for the common ownership hypothesis. Rather, our 

findings indicate that the relationship between our chosen measure of common ownership (MHHIΔ) and 

profitability is very sensitive to and inconsistent across changes in (1) the choice of the statistical regression 

model, (2) the control variables used, (3) the time periods observed, and (4) the specification of the measure 
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to quantify common ownership. We test the statistical relationship predicted by the common ownership 

hypothesis in light of all possible variations of these modeling specifications. 

 

All investing is subject to risk, including the possible loss of the money you invest. 
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Appendix 

1. Treatment of 13F filings 

We apply the following adjustments to 13-F filings in order to improve data quality: 

(1) We observe duplicates in reportings that would incorrectly increase the share of assets held 

by single 13F investors. Therefore, we remove duplicates. 

(2) We detected filings that exceed 100% of a company’s shares outstanding. In these cases, 

we replace a specific investor-company-year observation with the previous year’s observation if it was 

below 100%. If no observation exists for the previous year, which has been so for 8 cases, we remove 

the respective filing from our database. 

(3) In addition to data quality issues in Thomson Reuters data after 2013 as discussed in Ben-

David, et al. (2018), Backus, Conlon, and Sinkinson (2019) documented inconsistencies in the 

Thomson Reuters database that relate specifically to the years 2011 and 2012. Notably, 13F ownership 

information of many stocks seems to be missing. As a result, the aggregate of shares held by 13F 

investors decreases from levels well beyond 50% to levels significantly below 10% ( p. 46). 

We apply the following logic to fill these data gaps: 

- If a company’s aggregated share of 13F investors is below 10% in 2011 but above 10% in 

2010, a comparison of 13F investors’ holdings between 2011 and 2010 is made. If a 13F investor 

held shares in the respective company in 2010 but no reporting is available for 2011, the previous 

year’s reporting is carried forward. 

- If a company’s aggregated share of 13F investors is below 10% in 2012 but above 10% in 

2011, a comparison of 13F investors’ holdings between 2012 and 2011 is made. If a 13F investor 

held shares in the respective company in 2011 but no reporting is available for 2012, the previous 

year’s reporting is carried forward. 

- If a company’s aggregated share of 13F investors is below 10% in 2012 and 2011 but above 

10% in 2010, a comparison of 13F investors’ holdings between 2012, 2011, and 2010 is made. If a 
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13F investor held shares in the respective company in 2010 but no reporting is available for 2011 

and 2012, the reporting of 2010 is carried forward. 

(4) The treatment described under (3), which specifically targets the years 2011 and 2012, is 

capable of mitigating the significant distortion due to missing data. However, these steps are not able 

to detect all missing data issues for these years. Therefore, we remove all companies in which 13F 

investors account for less than 5%, assuming that these low levels are mainly due to missing data 

issues. 

2. Linking different data sources 

In the construction of our empirical model, we collect data from five data sources: Thomson Reuters 

Spectrum, Wharton Research Data Service (WRDS), Compustat, FactSet, and the Bureau of Economic 

Analysis (BEA). 

The ownership information used in our analysis is based on Form 13F filings as sourced from Thomson 

Reuters Spectrum for the years 1996 to 2012 and from WRDS from 2013 to 2016. We switched data sources 

between 2012 and 2013 because of documented reporting errors in Thomson Reuters data, especially for 

assets held by large institutional investors (Ben-David et al., 2018). 

13F data from Thomson Reuters Spectrum is accessed through WRDS. 13F investors are required to 

file on a quarterly basis. As our analysis is based on a yearly frequency, we refer to each year’s fourth-

quarter reporting. Therefore, the data within Thomson Reuters Spectrum is organized via mgrno-CUSIP-

Year combinations, where mgrno is the identifier of an institutional investor assigned by Thomson Reuters. 

Importantly, mgrno is not unique and may be recycled in different time periods for different institutional 

investors. Additionally, some institutional investors have multiple mgrno numbers at their parent level. We 

undertake significant manual effort to link mgrno numbers to the same parent company for which we then 

create unique IDs. The Thomson Reuters Spectrum data is reorganized as Unique ID-CUSIP-Year 

combinations. 
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Within the WRDS database, information is structured via a Central Index Key (CIK), which is assigned 

by the SEC and unique to each firm. Because some subsidiary firms have CIKs different from those of their 

parent companies, we assume CIKs with the same phone numbers to be subsidiaries of their parent 

companies; we then validate the findings with state addresses of these CIKs. In addition, we manually check 

the following institutional investors to make sure their subsidiaries are correctly tied to the parent level: 

AQR Capital Management, Bank of New York Mellon, BlackRock, Bridgewater Associates, Capital 

Group, Fidelity Investments, The Goldman Sachs Group, Morgan Stanley, Renaissance Investments, 

Prudential Financial, State Street, T. Rowe Price Group, The Vanguard Group, Two Sigma Investments, 

and the D.E. Shaw group. For all institutional investors at their parent level, we assign Unique ID for each 

of them and reorganize the data to Unique ID-CUSIP-Year combinations. We then merge the data with the 

Thomson Reuters Spectrum data. 

The merged ownership is then joined with FactSet data that includes historical CUSIP and shares 

outstanding between 1996 and 2016 to calculate the ownership of an institutional investor in a giving 

CUSIP each year. The linked data is then joined with revenue data from Compustat and mapped to 4-digit 

NAICS to calculate MHHIΔ. 

HHI is calculated based on revenue data from Compustat and mapped to 4-digit NAICS for each year. 

Industry size (IS) is calculated based on the portfolio weight of each constituent in the Russell 3000 

Index and mapped to 4-digit NAICS for each year. 

Cost (C) is based on data from Integrated Industry-Level Production Account (KLEMS) from BEA. 

KLEMS data is by 2-digit or 3-digit NAICS. We mapped the 4-digit NAICS into the KLEMS grouping.  

Domestic share (DS) is based on data from FactSet that includes the ratio of revenue drawing from the 

domestic market for constituents of the Russell 3000 Index. We link the FactSet data with Compustat data 

based on the ISIN-Year ID and weigh the ratio based on revenue. 

We merge data from FactSet with data from Compustat to create global competition (GC). We compute 

the share of industry-level revenues of Russell 3000 companies (sourced from Compustat) relative to global 

(i.e., U.S. and ex-U.S. industry-level revenues), using company-level revenue (sourced from FactSet). The 
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non-U.S. universe is measured by the constituents of the MSCI EAFE Index, the MSCI Canada Index, and 

the MSCI Emerging Markets Index. Companies from U.S. and ex-U.S. universes are grouped in 4-digit 

NAICS. 

Data from different sources are linked together by the NAICS-Year identifier. Our base model includes 

4,078 observations and covers on average 194 industries over 21 years. 

General note: We acknowledge that there are various alternative ways to tie institutional investors to 

their parent companies and to treat issues related to 13F filings. We reserve the testing of the sensitivity of 

our empirical results to different treatments of data errors for future research. 
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3. Figures and tables 

Table A.1: Correlations between variables used in analysis 

  
PM HHI MHHIΔ 

(traditional) 
MHHIΔ              

(equal share) 
MHHIΔ        

(nc owner) 
MHHIΔ 

(rescaled) 
IS C DS GC 

PM 1.0000 
         

HHI -0.0429 1.0000 
        

MHHIΔ (traditional) 0.1764 -0.6324 1.0000 
       

MHHIΔ (equal share) 0.1449 -0.3477 0.7948 1.0000 
      

MHHIΔ (nc owner) 0.0616 -0.3823 0.5502 0.5501 1.0000 
     

MHHIΔ (rescaled) 0.1901 -0.6466 0.9600 0.7565 0.6115 1.0000 
    

IS 0.2753 -0.2850 0.5184 0.2669 0.0435 0.5361 1.0000 
   

C -0.0932 0.1753 -0.2841 -0.2473 -0.1103 -0.2933 -0.2992 1.0000 
  

DS -0.0795 -0.0149 -0.0932 -0.1121 -0.0368 -0.0855 -0.1453 0.1137 1.0000 
 

GC 0.0611 -0.0026 -0.0415 -0.0757 0.0456 -0.0262 0.0024 0.1183 0.0571 1.0000 

Correlations between the logged dependent and independent variables as used in the empirical analysis. Time period observed: 1996 to 2016. 
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Figure A.1: Number of industries covered over time 

 

Number of industries covered by sample companies over time. Numbers vary as a result of the choice of the settings applied in model 
specifications used in our paper. Time period observed: 1996 to 2016.  

Figure A.2: Number of companies covered over time 

 

Number of companies included in our analyses over time. Numbers vary as a result of the choice of the settings applied in model 
specifications used in our paper.  Time period observed: 1996 to 2016
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Figure A.3: Scatter-plot: profit margin (y-axis) and MHHIΔ (x-axis) 

 
Relationship between logged profit margins and all four versions of logged MHHIΔ. Time period observed: 1996 to 2016. 
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Table AS.1: Regression results – dependent variable: profit margin [4-digit NAICS | 1996-2007 | unbalanced | static panel] 

4-digit NAICS | 1996-2007 | unbalanced | static panel 

  MHHIΔ (traditional) MHHIΔ (equal share) MHHIΔ (nc owner) MHHIΔ (rescaled) 
  M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12 

HHI 
0.0010 0.0040 -0.0036 -0.0039 0.0003 -0.0013 0.0044 0.0062 -0.0012 0.0035 0.0056 -0.0027 

(0.0087) (0.009) (0.0114) (0.0072) (0.0077) (0.0114) (0.0074) (0.0077) (0.0111) (0.0086) (0.0088) (0.0115) 
MHHIΔ 

(traditional) 
0.0075 0.0052 -0.0042               

(0.006) (0.0059) (0.0048)               

MHHIΔ           
(equal share) 

     0.0046 0.0013 -0.0057          
     (0.0065) (0.0067) (0.0053)          

MHHIΔ               
(nc owner) 

          0.011*** 0.0086** -0.0011     

          (0.0042) (0.0043) (0.0041)     

MHHIΔ     
(rescaled) 

               0.0139* 0.0064 0.0066 
               (0.0063) (0.0049) (0.0073) 

IS 
  0.0165*** 0.0235****   0.0172*** 0.0237****   0.0139** 0.0234****   0.0158*** 0.0235**** 
  (0.0057) (0.0057)   (0.0057) (0.0057)   (0.0059) (0.0056)   (0.0058) (0.0057) 

C 
  -0.164**** -0.1477**   -0.1617**** -0.149**   -0.1654**** -0.1488**   -0.1647**** -0.1483** 
  (0.0389) (0.0713)   (0.0384) (0.0712)   (0.038) (0.0715)   (0.0386) (0.0716) 

DS 
   0.0128    0.0128    0.0125    0.0127 
   (0.0167)    (0.0167)    (0.0166)    (0.0166) 

GC 
   0.0057    0.0064    0.0053    0.0056 
   (0.0064)    (0.0066)    (0.0064)    (0.0063) 

Const. 
-0.0134 -0.0198 0.1203 0.0463 0.0393 0.1143 -0.0366 -0.0449 0.0759 -0.0578 -0.0541 0.1037 
(0.1021) (0.1051) (0.1034) (0.0877) (0.0926) (0.1058) (0.069) (0.0735) (0.0909) (0.1025) (0.1061) (0.1047) 

R2 0.0508 0.0603 0.0657 0.0488 0.0602 0.0657 0.0444 0.0632 0.0656 0.0551 0.0612 0.0653 

# of industry-
year observations 2294 2294 1145 2294 2294 1145 2294 2294 1145 2294 2294 1145 

Regression results according to equation (7) and derived models M1 to M12. *,**,***,**** indicate statistical significance at the 0.1, 0.05, 0.01, and 0.001 level, respectively. 
Standard errors are provided in parentheses.  
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Table AS.2: Regression results – dependent variable: profit margin [4-digit NAICS | 2008-2016 | unbalanced | static panel] 

4-digit NAICS | 2008-2016 | unbalanced | static panel 

  MHHIΔ (traditional) MHHIΔ (equal share) MHHIΔ (nc owner) MHHIΔ (rescaled) 
  M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12 

HHI 
0.0053 0.0182 0.0179 -0.0030 0.0133 0.0129 0.0066 0.0147 0.0143 0.0058 0.0168 0.0165 

(0.0219) (0.0201) (0.0205) (0.0196) (0.0179) (0.0182) (0.0199) (0.0183) (0.0186) (0.0218) (0.0202) (0.0206) 
MHHIΔ 

(traditional) 
0.0139* 0.0064 0.0066               

(0.0073) (0.0066) (0.0069)               

MHHIΔ           
(equal share) 

     0.0100 -0.0053 -0.0054          
     (0.0081) (0.0076) (0.0078)          

MHHIΔ               
(nc owner) 

          0.0125** 0.0010 0.0010     

          (0.0049) (0.0043) (0.0044)     

MHHIΔ     
(rescaled) 

               0.0304* 0.0209 -0.0061 
               (0.0068) (0.0071) (0.0166) 

IS 
  0.0534**** 0.053****   0.0549**** 0.0548****   0.0539**** 0.0536****   0.0535**** 0.0532**** 
  (0.0079) (0.0072)   (0.0079) (0.0072)   (0.0079) (0.0072)   (0.0079) (0.0072) 

C 
  -0.1865* -0.1882*   -0.1853* -0.187*   -0.1842* -0.1858*   -0.1859* -0.1876* 
  (0.1005) (0.1009)   (0.0988) (0.0992)   (0.0991) (0.0995)   (0.1005) (0.1008) 

DS 
   -0.0059    -0.0062    -0.0057    -0.0057 
   (0.0232)    (0.023)    (0.0231)    (0.0232) 

GC 
   0.0011    -0.0001    0.0004    0.0008 
   (0.0132)    (0.013)    (0.0131)    (0.0132) 

Const. 
-0.1324 -0.0975 -0.0995 -0.0386 0.0344 0.0355 -0.1182 -0.0266 -0.0263 -0.1423 -0.0709 -0.0720 
(0.2124) (0.1986) (0.2027) (0.1789) (0.1655) (0.1672) (0.1705) (0.1577) (0.1597) (0.2127) (0.2011) (0.2052) 

R2 0.0477 0.0988 0.0984 0.0493 0.0998 0.0988 0.0266 0.0993 0.0985 0.0485 0.0990 0.0984 

# of industry-year 
observations 1784 1784 1783 1784 1784 1783 1784 1784 1783 1784 1784 1783 

Regression results according to equation (7) and derived models M1 to M12. *,**,***,**** indicate statistical significance at the 0.1, 0.05, 0.01, and 0.001 level, respectively. 
Standard errors are provided in parentheses.  
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Table AS.3: Regression results - dependent variable: profit margin [4-digit NAICS | 1996-2016 | balanced | static panel] 

4-digit NAICS | 1996-2016 | balanced | static panel 

  MHHIΔ (traditional) MHHIΔ (equal share) MHHIΔ (nc owner) MHHIΔ (rescaled) 
  M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12 

HHI 
0.0134 0.0150 0.0141 0.0079 0.0124 0.0125 0.0121 0.0143 0.0146 0.0153 0.0165 0.0155 

(0.0117) (0.0115) (0.0154) (0.0106) (0.0106) (0.0143) (0.0113) (0.0111) (0.0149) (0.0119) (0.0117) (0.0157) 

MHHIΔ 
(traditional) 

0.0111** 0.0051 0.0036 
         

(0.0046) (0.004) (0.0058) 
         

MHHIΔ           
(equal share) 

   
0.0095** 0.0028 0.0044 

      
   

(0.0044) (0.0036) (0.0058) 
      

MHHIΔ               
(nc owner) 

      
0.0082*** 0.0036 0.0042 

   
      

(0.003) (0.0029) (0.0052) 
   

MHHIΔ     
(rescaled) 

         
0.0075* 0.0045 -0.0022          
(0.0045) (0.0065) (0.004) 

IS 

 
0.0253**** 0.0399**** 

 
0.0259**** 0.0399**** 

 
0.0252**** 0.0397**** 

 
0.0247**** 0.0395****  

(0.0038) (0.0055) 
 

(0.0038) (0.0055) 
 

(0.0038) (0.0054) 
 

(0.0038) (0.0054) 

C 

 
-0.0891* -0.0983* 

 
-0.0874* -0.098* 

 
-0.0867* -0.095* 

 
-0.0902* -0.0989*  

(0.0518) (0.0539) 
 

(0.0524) (0.0543) 
 

(0.0522) (0.0541) 
 

(0.0516) (0.0539) 

DS 

  
0.0247 

  
0.0249 

  
0.0237 

  
0.0239   

(0.0187) 
  

(0.0187) 
  

(0.0191) 
  

(0.0186) 

GC 

  
0.0004 

  
0.0005 

  
0.0010 

  
0.0004   

(0.01) 
  

(0.0101) 
  

(0.0103) 
  

(0.0101) 

Const. 
-0.1370 -0.0824 -0.0524 -0.0823 -0.0436 -0.0455 -0.0840 -0.0562 -0.0525 -0.1773 -0.1184 -0.0856 
(0.1149) (0.103) (0.1348) (0.1005) (0.0897) (0.1137) (0.0959) (0.089) (0.117) (0.1197) (0.1093) (0.1423) 

R2 0.0597 0.0879 0.0880 0.0539 0.0875 0.0875 0.0393 0.0885 0.0882 0.0658 0.0887 0.0882 

# of industry-
year 

observations 

3234 3234 2309 3234 3234 2309 3234 3234 2309 3234 3234 2309 

Regression results according to equation (7) and derived models M1 to M12. *,**,***,**** indicate statistical significance at the 0.1, 0.05, 0.01, and 0.001 level, respectively. 
Standard errors are provided in parentheses.  
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Table AS.4: Regression results - dependent variable: profit margin [4-digit NAICS | 1996-2016 | unbalanced | min. 13F share = 
0.5% | static panel] 

4-digit NAICS | 1996-2016 | unbalanced | min. 13F share = 0.5% | static panel 

  MHHIΔ (traditional) MHHIΔ (equal share) MHHIΔ (nc owner) MHHIΔ (rescaled) 
  M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12 

HHI 
0.0067 0.0108 0.0105 0.0031 0.0092 0.0086 0.0047 0.0094 0.0059 0.0076 0.0110 0.0099 

(0.0104) (0.0102) (0.0126) (0.0095) (0.0094) (0.0116) (0.0098) (0.0096) (0.012) (0.0104) (0.0101) (0.0127) 
MHHIΔ 

(traditional) 
0.0054* 0.0012 0.0024               

(0.0033) (0.003) (0.0037)               

MHHIΔ           
(equal share) 

     0.0029 -0.0037 -0.0015          
     (0.0037) (0.0033) (0.0038)          

MHHIΔ               
(nc owner) 

          0.0024 -0.0005 -0.0033     

          (0.0021) (0.0021) (0.0026)     

MHHIΔ     
(rescaled) 

               0.0043 0.0020 0.0002 
               (0.003) (0.0039) (0.0037) 

IS 
  0.0247**** 0.0344****   0.0254**** 0.0348****   0.025**** 0.0349****   0.0246**** 0.0344**** 
  (0.0037) (0.0046)   (0.0036) (0.0046)   (0.0036) (0.0045)   (0.0037) (0.0046) 

C 
  -0.0618 -0.0772*   -0.0611 -0.076*   -0.0612 -0.0768*   -0.0620 -0.0769* 
  (0.0455) (0.0453)   (0.0459) (0.0456)   (0.0457) (0.046)   (0.0454) (0.0453) 

DS 
   0.0179    0.0184    0.0193    0.0181 
   (0.0143)    (0.0146)    (0.0145)    (0.0144) 

GC 
   0.0022    0.0022    0.0020    0.0022 
   (0.007)    (0.007)    (0.0071)    (0.007) 

Const. 
-0.0408 -0.0055 -0.0056 0.0059 0.0439 0.0402 0.0039 0.0166 0.0667 -0.0559 -0.0110 0.0055 
(0.0992) (0.0927) (0.1105) (0.0918) (0.0859) (0.0954) (0.0821) (0.0763) (0.0932) (0.0984) (0.0916) (0.1125) 

R2 0.0427 0.0958 0.1042 0.0401 0.0966 0.1052 0.0330 0.0960 0.1056 0.0445 0.0958 0.1045 

# of industry-year 
observations 4069 4069 2925 4069 4069 2925 4069 4069 2925 4069 4069 2925 

Regression results according to equation (7) and derived models M1 to M12. *,**,***,**** indicate statistical significance at the 0.1, 0.05, 0.01, and 0.001 level, respectively. 
Standard errors are provided in parentheses.  
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Table AS.5: Regression results - dependent variable: profit margin [4-digit NAICS | 1996-2016 | unbalanced | sole | static panel] 

4-digit NAICS | 2008-2016 | unbalanced | sole | static panel 

  MHHIΔ (traditional) MHHIΔ (equal share) MHHIΔ (nc owner) MHHIΔ (rescaled) 
  M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12 

HHI 
0.0111 0.0171 0.0122 0.0063 0.0134 0.0098 0.0130 0.0192* 0.0113 0.0136 0.0186 0.0122 

(0.0141) (0.0133) (0.0136) (0.013) (0.0123) (0.0124) (0.0126) (0.0119) (0.0123) (0.014) (0.0131) (0.0136) 
MHHIΔ 

(traditional) 
0.0055 0.0025 0.0020               

(0.0039) (0.0037) (0.0042)               

MHHIΔ           
(equal share) 

     -0.0024 -0.0089* -0.0059          
     (0.0053) (0.005) (0.0048)          

MHHIΔ               
(nc owner) 

          0.0073** 0.0050 0.0007     

          (0.0033) (0.0035) (0.003)     

MHHIΔ     
(rescaled) 

               0.0065* 0.0039 -0.0008 
               (0.0039) (0.0042) (0.0038) 

IS 
  0.0306**** 0.0352****   0.0317**** 0.0357****   0.0304**** 0.0352****   0.0303**** 0.0351**** 
  (0.0046) (0.0047)   (0.0046) (0.0048)   (0.0047) (0.0047)   (0.0047) (0.0047) 

C 
  -0.0626 -0.0749   -0.0608 -0.0731   -0.0601 -0.0737   -0.0634 -0.0749 
  (0.0553) (0.048)   (0.0559) (0.0484)   (0.055) (0.0481)   (0.055) (0.0481) 

DS 
   0.0170    0.0175    0.0171    0.0170 
   (0.015)    (0.0153)    (0.0152)    (0.0151) 

GC 
   0.0034    0.0038    0.0034    0.0034 
   (0.0074)    (0.0073)    (0.0074)    (0.0074) 

Const. 
-0.0851 -0.0500 -0.0148 0.0113 0.0667 0.0669 -0.0864 -0.0670 0.0049 -0.1292 -0.0786 -0.0147 
(0.1331) (0.12) (0.1212) (0.1285) (0.1184) (0.1061) (0.1042) (0.0933) (0.092) (0.1325) (0.1192) (0.1206) 

R2 0.0365 0.0888 0.0975 0.0295 0.0906 0.0996 0.0274 0.0905 0.0979 0.0403 0.0889 0.0975 

# of industry-year 
observations 3494 3494 2925 3494 3494 2925 3494 3494 2925 3494 3494 2925 

Regression results according to equation (7) and derived models M1 to M12. *,**,***,**** indicate statistical significance at the 0.1, 0.05, 0.01, and 0.001 level, respectively. 
Standard errors are provided in parentheses.  
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Table AS.6: Regression results - dependent variable: profit margin [3-digit NAICS | 1996-2016 | unbalanced | static panel] 

3-digit NAICS | 1996-2016 | unbalanced | static panel 

  MHHIΔ (traditional) MHHIΔ (equal share) MHHIΔ (nc owner) MHHIΔ (rescaled) 
  M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12 

HHI 
0.0126 0.0143 0.0208 0.0115 0.0148 0.0208 0.0160 0.0177 0.0263 0.0114 0.0148 0.0208 

(0.0166) (0.0162) (0.0243) (0.0157) (0.0155) (0.0233) (0.016) (0.0158) (0.024) (0.0156) (0.0154) (0.0232) 

MHHIΔ 
(traditional) 

0.0048 -0.0019 0.0001 
         

(0.0056) (0.0044) (0.0068) 
         

MHHIΔ           
(equal share) 

   
0.0065 -0.0006 -0.0033 

      
   

(0.0068) (0.0058) (0.008) 
      

MHHIΔ               
(nc owner) 

      
0.0096* 0.0062 0.0136* 

   
      

(0.0053) (0.0046) (0.0081) 
   

MHHIΔ     
(rescaled) 

         
0.0020 -0.0054 -0.0055          

(0.0014) (0.002) (0.0096) 

IS 

 
0.0311**** 0.0341**** 

 
0.0308**** 0.0344**** 

 
0.0301**** 0.0336**** 

 
0.0308**** 0.0341****  

(0.0072) (0.0089) 
 

(0.0072) (0.0088) 
 

(0.0072) (0.0086) 
 

(0.0074) (0.009) 

C 

 
-0.0403 -0.0787 

 
-0.0405 -0.0786 

 
-0.0379 -0.0697 

 
-0.0405 -0.0785  

(0.0597) (0.0619) 
 

(0.0595) (0.0616) 
 

(0.0585) (0.0578) 
 

(0.0603) (0.0622) 

DS 

  
-0.0074 

  
-0.0072 

  
-0.0098 

  
-0.0073   

(0.0148) 
  

(0.0145) 
  

(0.0158) 
  

(0.0148) 

GC 

  
0.0236 

  
0.0237 

  
0.0259 

  
0.0235   

(0.021) 
  

(0.0209) 
  

(0.0207) 
  

(0.0209) 

Const. 
-0.0699 -0.0258 -0.0208 -0.0740 -0.0398 -0.0186 -0.1057 -0.0960 -0.042* -0.0191 -0.0411 -0.0206 
(0.1558) (0.1301) (0.0149) (0.1566) (0.1324) (0.0154) (0.1255) (0.1106) (0.0217) (0.1177) (0.1062) (0.0144) 

R2 0.0404 0.1101 0.1053 0.0381 0.1093 0.1059 0.0209 0.1044 0.0949 0.0344 0.1096 0.1057 

# of industry-year 
observations 1176 1176 925 1176 1176 925 1176 1176 925 1176 1176 925 

Regression results according to equation (7) and derived models M1 to M12. *,**,***,**** indicate statistical significance at the 0.1, 0.05, 0.01, and 0.001 level, respectively. 
Standard errors are provided in parentheses.  
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Table AS.7: Regression results - dependent variable: profit margin [4-digit NAICS | 2002-2016 | unbalanced | static panel] 

4-digit NAICS | 2002-2016 | unbalanced | static panel 

  MHHIΔ (traditional) MHHIΔ (equal share) MHHIΔ (nc owner) MHHIΔ (rescaled) 
  M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12 

HHI 
0.0038 0.0097 0.0108 0.0015 0.0082 0.0097 0.0062 0.0096 0.0108 0.0051 0.0097 0.0109 

(0.0134) (0.0127) (0.0129) (0.0121) (0.0115) (0.0117) (0.0124) (0.012) (0.0121) (0.0134) (0.0127) (0.0129) 
MHHIΔ 

(traditional) 
0.0041 0.0013 0.0008               

(0.0042) (0.004) (0.0039)               

MHHIΔ           
(equal share) 

     0.0043 -0.0037 -0.0043          
     (0.0043) (0.0043) (0.0043)          

MHHIΔ               
(nc owner) 

          0.0067** 0.0011 0.0008     

          (0.0029) (0.0028) (0.0029)     

MHHIΔ     
(rescaled) 

               -0.0027 -0.0032 -0.0042 
               (0.0041) (0.0041) (0.0049) 

IS 
  0.0343**** 0.0347****   0.0348**** 0.0353****   0.0341**** 0.0346****   0.0342**** 0.0346**** 
  (0.0046) (0.0046)   (0.0047) (0.0047)   (0.0046) (0.0046)   (0.0047) (0.0047) 

C 
  -0.0729 -0.0739*   -0.0718 -0.0731   -0.0720 -0.0733*   -0.0729 -0.074* 
  (0.0459) (0.0452)   (0.0463) (0.0456)   (0.0465) (0.0457)   (0.0459) (0.0452) 

DS 
   0.0173    0.0177    0.0172    0.0173 
   (0.0144)    (0.0146)    (0.0145)    (0.0144) 

GC 
   0.0025    0.0028    0.0026    0.0025 
   (0.0071)    (0.007)    (0.0071)    (0.0071) 

Const. 
-0.0324 0.0035 0.0055 -0.0160 0.0541 0.0549 -0.0588 0.0079 0.0066 -0.0554 0.0028 0.0034 
(0.1264) (0.1132) (0.1138) (0.109) (0.0981) (0.0983) (0.1049) (0.0957) (0.0965) (0.1275) (0.1152) (0.1161) 

R2 0.0415 0.1046 0.1047 0.0422 0.1057 0.1059 0.0296 0.1047 0.1048 0.0436 0.1046 0.1047 

# of industry-year 
observations 2938 2938 2928 2938 2938 2928 2938 2938 2928 2938 2938 2928 

Regression results according to equation (7) and derived models M1 to M12. *,**,***,**** indicate statistical significance at the 0.1, 0.05, 0.01, and 0.001 level, respectively. 
Standard errors are provided in parentheses.  
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Table AS.8: Regression results - dependent variable: profit margin [4-digit NAICS | 1996-2016 | unbalanced | no winsorization 
| static panel] 

4-digit NAICS | 2008-2016 | unbalanced | no winsorization | static panel 

  MHHIΔ (traditional) MHHIΔ (equal share) MHHIΔ (nc owner) MHHIΔ (rescaled) 
  M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12 

HHI 
0.0066 0.0115 0.0051 0.0039 0.0108 0.0048 0.0101 0.0133 0.0058 0.0085 0.0124 0.0048 

(0.0114) (0.0115) (0.013) (0.0115) (0.0115) (0.0122) (0.0119) (0.0117) (0.0122) (0.0115) (0.0115) (0.013) 
MHHIΔ 

(traditional) 
0.0037 -0.0007 -0.0013               

(0.0033) (0.0031) (0.0038)               

MHHIΔ           
(equal share) 

     0.0011 -0.0067** -0.0091*          
     (0.0036) (0.0034) (0.0055)          

MHHIΔ               
(nc owner) 

          0.0073*** 0.0017 -0.0003     

          (0.0024) (0.0023) (0.0035)     

MHHIΔ     
(rescaled) 

               0.0053 0.0031 -0.0043 
               (0.0034) (0.0041) (0.0034) 

IS 
  0.0264**** 0.0356****   0.0273**** 0.0365****   0.0258**** 0.0355****   0.0263**** 0.0357**** 
  (0.0044) (0.0052)   (0.0044) (0.0053)   (0.0042) (0.0053)   (0.0044) (0.0053) 

C 
  -0.1418* -0.1094*   -0.1415* -0.109*   -0.1422* -0.11*   -0.1423* -0.1092* 
  (0.0738) (0.0635)   (0.0744) (0.0634)   (0.0742) (0.0637)   (0.0738) (0.0635) 

DS 
   0.0192    0.0196    0.0191    0.0193 
   (0.0153)    (0.0155)    (0.0155)    (0.0153) 

GC 
   0.0065    0.0069    0.0065    0.0065 
   (0.0088)    (0.0088)    (0.0089)    (0.0088) 

Const. 
-0.0302 -0.0114 0.0525 0.0096 0.0402 0.1171 -0.0651 -0.0395 0.0389 -0.0634 -0.0272 0.0585 
(0.097) (0.0972) (0.1103) (0.1009) (0.0991) (0.1065) (0.0985) (0.0978) (0.0954) (0.0992) (0.0987) (0.1118) 

R2 0.0378 0.0491 0.0739 0.0364 0.0495 0.0751 0.0353 0.0494 0.0738 0.0397 0.0491 0.0740 

# of industry-year 
observations 4069 4069 2926 4069 4069 2926 4069 4069 2926 4069 4069 2926 

Regression results according to equation (7) and derived models M1 to M12. *,**,***,**** indicate statistical significance at the 0.1, 0.05, 0.01, and 0.001 level, respectively. 
Standard errors are provided in parentheses.  
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Table AS.9: Regression results - dependent variable: profit margin [4-digit NAICS | 1996-2016 | unbalanced | no winsorization 
| no filters | static panel] 

4-digit NAICS | 2008-2016 | unbalanced | no winsorization  | no filters  | static panel 

  MHHIΔ (traditional) MHHIΔ (equal share) MHHIΔ (nc owner) MHHIΔ (rescaled) 
  M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12 

HHI 
0.0043 0.0109 0.0058 0.0033 0.0110 0.0059 0.0106 0.0142 0.0075 0.0082 0.0123 0.0056 

(0.0115) (0.0116) (0.0127) (0.0114) (0.0115) (0.0121) (0.0118) (0.0116) (0.0122) (0.0116) (0.0116) (0.013) 

MHHIΔ 
(traditional) 

0.0009 -0.0014 -0.0010 
         

(0.0028) (0.0026) (0.0028) 
         

MHHIΔ           
(equal share) 

   
-0.0011 -0.0046* -0.0045 

      
   

(0.0028) (0.0026) (0.003) 
      

MHHIΔ               
(nc owner) 

      
0.008**** 0.0030 0.0012 

   
      

(0.0022) (0.002) (0.0029) 
   

MHHIΔ     
(rescaled) 

         
0.0040 0.0020 -0.0045          

(0.0034) (0.0038) (0.0033) 

IS 

 
0.0269**** 0.0358**** 

 
0.0272**** 0.036**** 

 
0.0256**** 0.0354**** 

 
0.0266**** 0.0359****  

(0.0043) (0.0051) 
 

(0.0042) (0.0051) 
 

(0.0042) (0.0052) 
 

(0.0043) (0.0052) 

C 

 
-0.14* -0.1098* 

 
-0.1409* -0.1105* 

 
-0.1409* -0.11* 

 
-0.1408* -0.1097*  

(0.074) (0.0636) 
 

(0.0742) (0.0636) 
 

(0.074) (0.0636) 
 

(0.0738) (0.0637) 

DS 

  
0.0189 

  
0.0185 

  
0.0185 

  
0.0190   

(0.0154) 
  

(0.0154) 
  

(0.0154) 
  

(0.0154) 

GC 

  
0.0064 

  
0.0066 

  
0.0065 

  
0.0064   

(0.0088) 
  

(0.0088) 
  

(0.0089) 
  

(0.0088) 

Const. 
0.0078 -0.0007 0.0444 0.0301 0.0231 0.0716 -0.0722 -0.0539 0.0163 -0.0600 -0.0268 0.0497 

(0.0973) (0.0986) (0.102) (0.0981) (0.0978) (0.0913) (0.0975) (0.0966) (0.0928) (0.1016) (0.1013) (0.1118) 

R2 0.0358 0.0499 0.0747 0.0343 0.0502 0.0753 0.0366 0.0507 0.0746 0.0393 0.0498 0.0747 

# of industry-year 
observations 4072 4072 2926 4072 4072 2926 4072 4072 2926 4072 4072 2926 

Regression results according to equation (7) and derived models M1 to M12. *,**,***,**** indicate statistical significance at the 0.1, 0.05, 0.01, and 0.001 level, respectively. 
Standard errors are provided in parentheses.  
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Table AD.1: Regression results - dependent variable: profit margin [4-digit NAICS | 1996-2007 | unbalanced | dynamic panel (2 
lags | 2-step)] 

4-digit NAICS | 1996-2007 | unbalanced | dynamic panel (2 lags | 2-step) 

  MHHIΔ (traditional) MHHIΔ (equal share) MHHIΔ (nc owner) MHHIΔ (rescaled) 
  M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12 

PM (t-1) 
0.3601**** 0.3132**** 0.2682**** 0.3351**** 0.2968**** 0.2607**** 0.3331**** 0.2859**** 0.2696**** 0.3451**** 0.3034**** 0.2799**** 

(0.0784) (0.0698) (0.0735) (0.0744) (0.0635) (0.0719) (0.0673) (0.0633) (0.0746) (0.077) (0.0668) (0.0769) 

HHI 
0.0187 0.0196 -0.0235 0.0083 0.0123 -0.0219 0.0321 0.0203 -0.0143 0.0202 0.0162 -0.0188 

(0.0196) (0.0217) (0.0304) (0.021) (0.0227) (0.0324) (0.0222) (0.0237) (0.0296) (0.0183) (0.0224) (0.0302) 
MHHIΔ 

(traditional) 
0.0107 0.0115 -0.0044            

(0.0083) (0.0088) (0.0059)            

MHHIΔ        
(equal share) 

     0.0052 0.0037 -0.0047         
     (0.0092) (0.0097) (0.0052)         

MHHIΔ           
(nc owner) 

        0.0071 0.0100 -0.0046    

        (0.0055) (0.0074) (0.0044)    

MHHIΔ 
(rescaled) 

             0.0121 0.0133 -0.0025 
             (0.0083) (0.0094) (0.0073) 

IS 
  0.0191** 0.0130  0.0173** 0.0143   0.0072 0.0109  0.0168** 0.0128 
  (0.0078) (0.0091)  (0.0076) (0.0095)   (0.0085) (0.008)  (0.0077) (0.0084) 

C 
  -0.1422* 0.0908  -0.141* 0.0560   -0.1517 0.0608  -0.1442* 0.0749 
  (0.0759) (0.0948)  (0.0803) (0.1106)   (0.1019) (0.103)  (0.0751) (0.0908) 

DS 
   -0.0022   0.0002    0.0004   0.0033 
   (0.0357)   (0.0307)    (0.034)   (0.0343) 

GC 
   0.0102   0.0055    0.0098   0.0173 
   (0.0173)   (0.0167)    (0.0172)   (0.0157) 

AB 2 (p) 0.4660 0.4000 0.6160 0.3990 0.3430 0.6450 0.3770 0.2990 0.5280 0.4450 0.3870 0.5880 
Hansen (p) 0.2880 0.2680 0.1790 0.2200 0.3450 0.2090 0.0550 0.0280 0.1350 0.2640 0.2110 0.1390 

# of industry-
year 

observations 
1814 1814 903 1814 1814 903 1814 1814 903 1814 1814 903 

Regression results according to equation (8) and derived models M1 to M12. *,**,***,**** indicate statistical significance at the 0.1, 0.05, 0.01, and 0.001 level, respectively. 
Standard errors are provided in parentheses.  
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Table AD.2: Regression results - dependent variable: profit margin [4-digit NAICS | 2008-2016 | unbalanced | dynamic panel (2 
lags | 2-step)] 

4-digit NAICS | 2008-2016 | unbalanced | dynamic panel (2 lags | 2-step) 

  MHHIΔ (traditional) MHHIΔ (equal share) MHHIΔ (nc owner) MHHIΔ (rescaled) 
  M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12 

PM (t-1) 
0.172**** 0.121** 0.1133** 0.1758**** 0.1383** 0.1242** 0.1515*** 0.1311** 0.1172** 0.1633**** 0.1234** 0.1167** 
(0.0517) (0.0597) (0.0533) (0.05) (0.067) (0.0553) (0.05) (0.0628) (0.0596) (0.0471) (0.0615) (0.055) 

HHI 
-0.0045 0.0496 0.0408 0.0046 0.0519 0.0384 -0.0437 0.0307 0.0306 -0.0235 0.0444 0.0360 
(0.0369) (0.0347) (0.0351) (0.0324) (0.0341) (0.0326) (0.0378) (0.0316) (0.0369) (0.0302) (0.0353) (0.0354) 

MHHIΔ 
(traditional) 

0.0116 -0.0069 -0.0056            
(0.0111) (0.0099) (0.0084)            

MHHIΔ        
(equal share) 

     -0.0092 -0.0349*** -0.0297***         
     (0.011) (0.0122) (0.0108)         

MHHIΔ           
(nc owner) 

        0.0049 -0.0108 -0.0092    

        (0.0048) (0.0139) (0.008)    

MHHIΔ 
(rescaled) 

             0.0101 -0.0085 -0.0066 
             (0.0096) (0.0106) (0.0096) 

IS 
  0.0876** 0.089***  0.1076*** 0.1009***   0.1007** 0.0959***  0.0924** 0.0937*** 
  (0.0366) (0.0323)  (0.0389) (0.0361)   (0.0429) (0.0362)  (0.0373) (0.0325) 

C 
  -0.2957 -0.3446**  -0.1541 -0.2741*   -0.1855 -0.2599  -0.2925 -0.33** 
  (0.1963) (0.1685)  (0.1946) (0.1565)   (0.2277) (0.1858)  (0.1909) (0.1636) 

DS 
   -0.0065   0.0000    -0.0033   -0.0075 
   (0.015)   (0.0175)    (0.0163)   (0.014) 

GC 
   -0.0123   -0.0077    -0.0023   -0.0114 
   (0.0269)   (0.0268)    (0.0238)   (0.0264) 

AB 2 (p) 0.2530 0.2620 0.2560 0.3100 0.2110 0.2180 0.1830 0.1750 0.1970 0.2160 0.2250 0.2170 
Hansen (p) 0.2230 0.1610 0.1200 0.2500 0.1350 0.2000 0.3670 0.1230 0.1840 0.4540 0.1900 0.1400 

# of industry-year 
observations 1339 1339 1339 1339 1339 1339 1339 1339 1339 1339 1339 1339 

Regression results according to equation (8) and derived models M1 to M12. *,**,***,**** indicate statistical significance at the 0.1, 0.05, 0.01, and 0.001 level, respectively. 
Standard errors are provided in parentheses.  
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Table AD.3: Regression results - dependent variable: profit margin [4-digit NAICS | 1996-2016 | balanced | Dynamic panel (2 
lags | 2-step)] 

4-digit NAICS | 1996-2016 | balanced | dynamic panel (2 lags | 2-step) 

  MHHIΔ (traditional) MHHIΔ (equal share) MHHIΔ (nc owner) MHHIΔ (rescaled) 
  M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12 

PM (t-1) 
0.313**** 0.2692**** 0.2277**** 0.3151**** 0.2763**** 0.229**** 0.3065**** 0.2805**** 0.2246**** 0.307**** 0.2704**** 0.2262**** 
(0.0816) (0.0782) (0.0662) (0.0805) (0.0794) (0.0624) (0.0764) (0.0782) (0.0635) (0.0792) (0.08) (0.0667) 

HHI 
0.0065 0.0188 0.0031 0.0053 0.0163 0.0053 0.0104 0.0214 -0.0007 0.0070 0.0207 0.0035 

(0.0204) (0.0242) (0.0271) (0.0194) (0.0215) (0.0292) (0.0209) (0.0248) (0.0264) (0.0197) (0.0233) (0.0272) 
MHHIΔ 

(traditional) 
0.0072 0.0047 0.0025            

(0.0046) (0.0053) (0.0062)            

MHHIΔ        
(equal share) 

     0.0056 0.0009 0.0019         
     (0.0037) (0.0046) (0.0071)         

MHHIΔ           
(nc owner) 

        0.0067 0.0035 0.0001    

        (0.0049) (0.0056) (0.0064)    

MHHIΔ 
(rescaled) 

             0.0089 0.0068 0.0057 
             (0.0056) (0.0063) (0.0076) 

IS 
  0.0265*** 0.0395****  0.0276*** 0.0368***   0.0246*** 0.0402****  0.0268*** 0.0373*** 
  (0.0086) (0.0116)  (0.0091) (0.012)   (0.0096) (0.0109)  (0.0087) (0.0119) 

C 
  -0.0663 0.0825  -0.0516 0.0847   -0.0349 0.0970  -0.0680 0.0653 
  (0.0996) (0.127)  (0.0998) (0.1191)   (0.0992) (0.1389)  (0.1065) (0.1255) 

DS 
   -0.0045   -0.0017    -0.0078   -0.0026 
   (0.0242)   (0.0226)    (0.0275)   (0.0249) 

GC 
   -0.0391*   -0.0391**    -0.0369*   -0.039* 
   (0.0216)   (0.0196)    (0.0197)   (0.0216) 

AB 2 (p) 0.3760 0.3120 0.9510 0.3770 0.3520 0.9590 0.3350 0.3370 0.9560 0.3540 0.3190 0.9870 
Hansen (p) 0.3560 0.9950 0.9970 0.6650 0.9980 0.9970 0.2090 0.9970 0.9970 0.3650 0.9890 0.9980 

# of industry-
year 

observations 
2926 2926 2155 2926 2926 2155 2926 2926 2155 2926 2926 2155 

Regression results according to equation (8) and derived models M1 to M12. *,**,***,**** indicate statistical significance at the 0.1, 0.05, 0.01, and 0.001 level, respectively. 
Standard errors are provided in parentheses.  
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Table AD.4: Regression results - dependent variable: profit margin [4-digit NAICS | 1996-2016 | unbalanced | min. 13F 
share=0.5% | Dynamic panel (2 lags | 2-step)] 

4-digit NAICS | 1996-2016 | unbalanced | min. 13F share=0.5% | dynamic panel (2 lags | 2-step) 

  MHHIΔ (traditional) MHHIΔ (equal share) MHHIΔ (nc owner) MHHIΔ (rescaled) 
  M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12 

PM (t-1) 
0.3154**** 0.2747**** 0.2375**** 0.3122**** 0.2755**** 0.2383**** 0.3093**** 0.2767**** 0.2366**** 0.3143**** 0.2737**** 0.2375**** 

(0.0551) (0.0547) (0.0551) (0.0545) (0.0539) (0.0542) (0.0511) (0.0539) (0.0556) (0.0548) (0.0539) (0.0552) 

HHI 
0.0323** 0.0184 -0.0107 0.027* 0.0176 -0.0094 0.0318* 0.0161 -0.0159 0.0326** 0.0180 -0.0103 
(0.0156) (0.0174) (0.0193) (0.015) (0.016) (0.0204) (0.0168) (0.0176) (0.0199) (0.0155) (0.0179) (0.0193) 

MHHIΔ 
(traditional) 

0.0042 0.0031 -0.0015            
(0.0039) (0.0039) (0.0049)            

MHHIΔ        
(equal share) 

     -0.0020 -0.0013 -0.0020         
     (0.0047) (0.0051) (0.0052)         

MHHIΔ           
(nc owner) 

        0.0011 -0.0005 -0.0042    

        (0.0029) (0.0034) (0.0038)    

MHHIΔ 
(rescaled) 

             0.0042 0.0030 -0.0011 
             (0.0041) (0.0043) (0.0053) 

IS 
  0.0285*** 0.0389****  0.0277*** 0.0372***   0.0291*** 0.0412****  0.0279*** 0.0388**** 
  (0.0096) (0.0112)  (0.0101) (0.0116)   (0.0105) (0.0125)  (0.0098) (0.0114) 

C 
  -0.0913 0.0433  -0.0669 0.0651   -0.0689 0.0586  -0.0883 0.0413 
  (0.0796) (0.1235)  (0.0818) (0.1149)   (0.0825) (0.1228)  (0.0796) (0.1214) 

DS 
   -0.0238   -0.0202    -0.0180   -0.0238 
   (0.019)   (0.0166)    (0.0181)   (0.0183) 

GC 
   -0.0322   -0.0305*    -0.0343*   -0.0317 
   (0.0205)   (0.0182)    (0.019)   (0.0204) 

AB 2 (p) 0.7440 0.7390 0.1730 0.7840 0.7500 0.1830 0.8090 0.7260 0.1500 0.7530 0.7480 0.1740 
Hansen (p) 0.2800 0.3510 0.4580 0.2480 0.4790 0.4390 0.2760 0.3170 0.3350 0.2760 0.3300 0.4250 

# of industry-
year 

observations 
3524 3524 2615 3524 3524 2615 3524 3524 2615 3524 3524 2615 

Regression results according to equation (8) and derived models M1 to M12. *,**,***,**** indicate statistical significance at the 0.1, 0.05, 0.01, and 0.001 level, respectively. 
Standard errors are provided in parentheses.  
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Table AD.5: Regression results - dependent variable: profit margin [4-digit NAICS | 1996-2016 | unbalanced | sole | Dynamic 
panel (2 lags | 2-step)] 

4-digit NAICS | 1996-2016 | unbalanced | sole | dynamic panel (2 lags | 2-step) 

  MHHIΔ (traditional) MHHIΔ (equal share) MHHIΔ (nc owner) MHHIΔ (rescaled) 
  M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12 

PM (t-1) 
0.2758**** 0.2439**** 0.2091**** 0.2851**** 0.2476**** 0.2119**** 0.2805**** 0.2445**** 0.2077**** 0.2737**** 0.2434**** 0.2106**** 

(0.0541) (0.0527) (0.0561) (0.0575) (0.054) (0.0573) (0.0535) (0.0532) (0.0553) (0.0538) (0.0516) (0.056) 

HHI 
0.0576** 0.0265 -0.0134 0.0435** 0.0284 -0.0100 0.0662** 0.0308 -0.0130 0.0594** 0.0260 -0.0117 
(0.0242) (0.0241) (0.0198) (0.0221) (0.0229) (0.0192) (0.0259) (0.024) (0.0191) (0.0235) (0.024) (0.0198) 

MHHIΔ 
(traditional) 

0.0019 0.0007 -0.0016            
(0.0041) (0.0044) (0.0053)            

MHHIΔ        
(equal share) 

     -0.0039 -0.0036 -0.0009         
     (0.005) (0.006) (0.0064)         

MHHIΔ           
(nc owner) 

        0.0024 0.0004 -0.0001    

        (0.0031) (0.0032) (0.0037)    

MHHIΔ 
(rescaled) 

             0.0038 0.0024 0.0001 
             (0.0044) (0.0053) (0.0056) 

IS 
  0.0275** 0.0422****  0.0295** 0.0402***   0.03** 0.0408***  0.0287** 0.0435**** 
  (0.0119) (0.0127)  (0.0121) (0.0141)   (0.0117) (0.0126)  (0.0126) (0.013) 

C 
  -0.0532 0.0507  -0.0431 0.0727   -0.0626 0.0390  -0.0622 0.0496 
  (0.0953) (0.1282)  (0.1009) (0.1198)   (0.1062) (0.1362)  (0.0964) (0.1274) 

DS 
   -0.0257   -0.0208    -0.0202   -0.0267 
   (0.0187)   (0.0174)    (0.019)   (0.0189) 

GC 
   -0.0338*   -0.0313*    -0.035*   -0.033* 
   (0.0195)   (0.0181)    (0.019)   (0.0199) 

AB 2 (p) 0.6390 0.5570 0.2260 0.5810 0.5520 0.2350 0.6960 0.5670 0.2270 0.6520 0.5370 0.2130 
Hansen (p) 0.2260 0.1360 0.3130 0.2460 0.3100 0.5070 0.3630 0.2610 0.3590 0.1730 0.0840 0.3000 

# of industry-
year 

observations 
2985 2985 2615 2985 2985 2615 2985 2985 2615 2985 2985 2615 

Regression results according to equation (8) and derived models M1 to M12. *,**,***,**** indicate statistical significance at the 0.1, 0.05, 0.01, and 0.001 level, respectively. 
Standard errors are provided in parentheses.  
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Table AD.6: Regression results - dependent variable: profit margin [3-digit NAICS | 1996-2016 | unbalanced | Dynamic panel (2 
lags | 2-step)] 

3-digit NAICS | 1996-2016 | unbalanced | dynamic panel (2 lags | 2-step) 

  MHHIΔ (traditional) MHHIΔ (equal share) MHHIΔ (nc owner) MHHIΔ (rescaled) 
  M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12 

PM (t-1) 
0.2968**** 0.3474**** 0.312* 0.3301**** 0.3608**** 0.365** 0.2741**** 0.38** 0.2626 0.3197**** 0.4307** 0.3101* 

(0.0616) (0.0982) (0.1805) (0.0656) (0.1011) (0.1619) (0.0703) (0.1534) (0.2143) (0.084) (0.182) (0.178) 

HHI 
-0.0716* -0.0139 0.0919 -0.0698** -0.0280 0.0223 -0.0632* -0.0199 0.2034 -0.0629 -0.016 0.1794 
(0.0393) (0.0397) (0.1106) (0.0335) (0.0421) (0.1041) (0.033) (0.0422) (0.1671) (0.0498) (0.0576) (0.135) 

MHHIΔ 
0.0228* 0.0206* -0.0059            
(0.0141) (0.0115) (0.0417)            

MHHIΔ          
(equal share) 

     0.05** 0.0293 -0.0361         
     (0.0204) (0.0231) (0.0639)         

MHHIΔ              
(nc owner) 

        0.0147 0.0024 0.0335    

        (0.0111) (0.0116) (0.0453)    

MHHIΔ   
(rescaled) 

             0.0017 0.0012 0.0015 
             (0.0020) (0.0016) (0.0037) 

IS 
  0.0615* 0.0830  0.0529* 0.0497   0.0716* 0.0185  0.0723 0.0236 
  (0.0357) (0.1222)  (0.0326) (0.0961)   (0.0386) (0.1177)  (0.051) (0.089) 

C 
  -0.3331* -0.4682  -0.2658 -0.0268   -0.2458 -0.4351  -0.1114 -0.504 
  (0.1783) (0.5968)  (0.1836) (0.6432)   (0.2856) (0.6585)  (0.2403) (0.473) 

DS 
   -0.0121   -0.0321    -0.0151   -0.0193 
   (0.0477)   (0.0414)    (0.0502)   (0.0397) 

GC 
   0.2018   0.0761    0.3455   0.0754 
   (0.1364)   (0.1303)    (0.296)   (0.1477) 

AB 2 (p) 0.7470 0.6320 0.4600 0.9180 0.6110 0.5280 0.7400 0.5800 0.3330 0.7230 0.5970 0.4480 
Hansen (p) 0.9430 0.1750 0.3890 0.8410 0.2290 0.3330 0.9380 0.1410 0.4870 0.8450 0.1890 0.4740 

# of industry-year 
observations 1053 1053 862 1053 1053 862 1053 1053 862 1053 1053 862 

Regression results according to equation (8) and derived models M1 to M12. *,**,***,**** indicate statistical significance at the 0.1, 0.05, 0.01, and 0.001 level, respectively. 
Standard errors are provided in parentheses.  
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Table AD.7: Regression results - dependent variable: profit margin [4-digit NAICS | 2002-2016 | unbalanced | Dynamic panel (2 
lags | 2-step)] 

4-digit NAICS | 2002-2016 | unbalanced | dynamic panel (2 lags | 2-step) 

  MHHIΔ (traditional) MHHIΔ (equal share) MHHIΔ (nc owner) MHHIΔ (rescaled) 
  M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12 

PM (t-1) 
0.2267**** 0.2085**** 0.1977**** 0.2194**** 0.2127**** 0.1976**** 0.2097**** 0.2086**** 0.1985**** 0.2313**** 0.2088**** 0.1973**** 

(0.056) (0.0568) (0.0561) (0.0535) (0.0552) (0.0569) (0.051) (0.0577) (0.0589) (0.0552) (0.0562) (0.0555) 

HHI 
0.0285 0.0160 0.0032 0.0267 0.0273* 0.0070 0.0312 0.0125 -0.0014 0.0298 0.0158 0.0028 

(0.0214) (0.0142) (0.0159) (0.0196) (0.0165) (0.0174) (0.0199) (0.0144) (0.0167) (0.0222) (0.014) (0.0165) 
MHHIΔ 

(traditional) 
-0.0025 -0.0053 -0.0038            
(0.0048) (0.0044) (0.005)            

MHHIΔ        
(equal share) 

     -0.0067 -0.0087* -0.0054         
     (0.0049) (0.0052) (0.0054)         

MHHIΔ           
(nc owner) 

        -0.0041 -0.0032 -0.0029    

        (0.0031) (0.0039) (0.0041)    

MHHIΔ 
(rescaled) 

             -0.0027 -0.0057 -0.0044 
             (0.005) (0.0047) (0.0056) 

IS 
  0.0414*** 0.0408***  0.042*** 0.0416***   0.0433** 0.0422***  0.0416*** 0.0406*** 
  (0.016) (0.0138)  (0.016) (0.0133)   (0.0169) (0.0145)  (0.0158) (0.0137) 

C 
  0.0427 0.1007  0.0361 0.1083   0.0455 0.0913  0.0383 0.0921 
  (0.112) (0.1097)  (0.0992) (0.107)   (0.1058) (0.1143)  (0.1115) (0.1072) 

DS 
   -0.0195   -0.0188    -0.0195   -0.0201 
   (0.0188)   (0.0186)    (0.0178)   (0.0192) 

GC 
   -0.0280   -0.0275*    -0.0223   -0.0265 
   (0.0185)   (0.0165)    (0.0166)   (0.0183) 

AB 2 (p) 0.6530 0.4210 0.4070 0.6970 0.4350 0.4210 0.7550 0.3960 0.3810 0.6360 0.4110 0.4040 
Hansen (p) 0.1130 0.0840 0.2680 0.1690 0.2680 0.3550 0.2360 0.0960 0.2390 0.1340 0.0930 0.2730 

# of industry-
year 

observations 
2450 2450 2443 2450 2450 2443 2450 2450 2443 2450 2450 2443 

Regression results according to equation (8) and derived models M1 to M12. *,**,***,**** indicate statistical significance at the 0.1, 0.05, 0.01, and 0.001 level, respectively. 
Standard errors are provided in parentheses.  
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Table AD.8: Regression results - dependent variable: profit margin [4-digit NAICS | 1996-2016 | unbalanced | no winsorization 
| Dynamic panel (2 lags | 2-step)] 

4-digit NAICS | 1996-2016 | unbalanced | no winsorization | dynamic panel (2 lags | 2-step) 

  MHHIΔ (traditional) MHHIΔ (equal share) MHHIΔ (nc owner) MHHIΔ (rescaled) 
  M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12 

PM (t-1) 
0.1585**** 0.1244**** 0.1416**** 0.1623**** 0.1269**** 0.1424**** 0.1572**** 0.1246**** 0.1418**** 0.1578**** 0.1241**** 0.1413**** 

(0.0288) (0.0308) (0.0337) (0.0298) (0.0314) (0.0355) (0.0298) (0.0307) (0.0337) (0.0294) (0.031) (0.0334) 

HHI 
0.0295 0.0130 -0.0155 0.0269* 0.0169 -0.0108 0.0225 0.0168 -0.0117 0.0280 0.0127 -0.0131 

(0.0207) (0.0216) (0.0214) (0.0158) (0.0218) (0.0223) (0.0173) (0.0232) (0.02) (0.0192) (0.0218) (0.0219) 

MHHIΔ 
(traditional) 

-0.0019 -0.0054 -0.0074 
         

(0.0046) (0.0049) (0.0058) 
         

MHHIΔ        
(equal share) 

   
-0.0058 -0.0112** -0.0099* 

      
   

(0.004) (0.0057) (0.0058) 
      

MHHIΔ           
(nc owner) 

      
0.0001 -0.0013 -0.0028 

   
      

(0.003) (0.0037) (0.0043) 
   

MHHIΔ 
(rescaled) 

         
-0.0013 -0.0047 -0.0062          
(0.0044) (0.0052) (0.0062) 

IS 

 
0.0277** 0.0355*** 

 
0.0255* 0.0314** 

 
0.0234** 0.0304** 

 
0.027** 0.0337**  

(0.0122) (0.0136) 
 

(0.0132) (0.0146) 
 

(0.0114) (0.0136) 
 

(0.0121) (0.0133) 

C 

 
-0.2933* -0.0060 

 
-0.2667* 0.0019 

 
-0.3125** -0.0321 

 
-0.2997** -0.0170  

(0.1555) (0.1191) 
 

(0.1558) (0.1126) 
 

(0.156) (0.111) 
 

(0.1527) (0.1193) 

DS 

  
-0.0237 

  
-0.0187 

  
-0.0262 

  
-0.0232   

(0.021) 
  

(0.0217) 
  

(0.0227) 
  

(0.0211) 

GC 

  
-0.0336* 

  
-0.0328* 

  
-0.0255 

  
-0.0305*   

(0.0185) 
  

(0.0183) 
  

(0.0174) 
  

(0.0187) 

AB 2 (p) 0.8370 0.5980 0.2280 0.8740 0.6210 0.2370 0.8300 0.5740 0.2290 0.8340 0.6020 0.2280 
Hansen (p) 0.2400 0.1890 0.3750 0.4800 0.1890 0.3750 0.4240 0.2810 0.2440 0.2550 0.1980 0.3330 

# of industry-
year 

observations 
3513 3513 2612 3513 3513 2612 3513 3513 2612 3513 3513 2612 

Regression results according to equation (8) and derived models M1 to M12. *,**,***,**** indicate statistical significance at the 0.1, 0.05, 0.01, and 0.001 level, respectively. 
Standard errors are provided in parentheses.  
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Table AD.9: Regression results - dependent variable: profit margin [4-digit NAICS | 1996-2016 | unbalanced | no winsorization 
no filters | Dynamic panel (2 lags | 2-step)] 

4-digit NAICS | 1996-2016 | unbalanced | no winsorization | no filters | dynamic panel (2 lags | 2-step) 

  MHHIΔ (traditional) MHHIΔ (equal share) MHHIΔ (nc owner) MHHIΔ (rescaled) 
  M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12 

PM (t-1) 
0.1586**** 0.1248**** 0.1419**** 0.16**** 0.1271**** 0.1423**** 0.1581**** 0.1252**** 0.1411**** 0.1582**** 0.1243**** 0.142**** 

(0.0282) (0.0311) (0.0336) (0.0297) (0.0315) (0.0344) (0.0292) (0.0307) (0.0337) (0.029) (0.0312) (0.0337) 

HHI 
0.0297* 0.0171 -0.0105 0.0286* 0.0201 -0.0108 0.0295* 0.0192 -0.0111 0.0309* 0.0163 -0.0111 
(0.0184) (0.0213) (0.0226) (0.0175) (0.0222) (0.022) (0.0182) (0.0232) (0.0203) (0.0181) (0.0216) (0.0233) 

MHHIΔ 
(traditional) 

-0.0013 -0.0030 -0.0025 
         

(0.0029) (0.0031) (0.0035) 
         

MHHIΔ        
(equal share) 

   
-0.0035 -0.0049* -0.0021 

      
   

(0.0024) (0.0027) (0.0029) 
      

MHHIΔ           
(nc owner) 

      
0.0015 0.0011 0.0007 

   
      

(0.0024) (0.0026) (0.0028) 
   

MHHIΔ 
(rescaled) 

         
-0.0018 -0.0043 -0.0047          
(0.0043) (0.0049) (0.0054) 

IS 

 
0.0267** 0.0356** 

 
0.024* 0.0329** 

 
0.022* 0.0319** 

 
0.0262** 0.034**  

(0.0134) (0.0149) 
 

(0.0136) (0.0159) 
 

(0.0122) (0.0149) 
 

(0.0132) (0.014) 

C 

 
-0.2897* -0.0187 

 
-0.2722* -0.0049 

 
-0.3184** -0.0367 

 
-0.3029** -0.0237  

(0.1503) (0.1218) 
 

(0.1542) (0.1123) 
 

(0.158) (0.1152) 
 

(0.1527) (0.1206) 

DS 

  
-0.0260 

  
-0.0264 

  
-0.0312 

  
-0.0237   

(0.0216) 
  

(0.0218) 
  

(0.0223) 
  

(0.0212) 

GC 

  
-0.0326* 

  
-0.0327* 

  
-0.0268 

  
-0.0304*   

(0.0191) 
  

(0.0187) 
  

(0.0179) 
  

(0.0189) 

AB 2 (p) 0.8350 0.5980 0.2190 0.8580 0.6180 0.2240 0.8400 0.5730 0.2240 0.8270 0.5850 0.2200 
Hansen (p) 0.2290 0.1580 0.2540 0.2360 0.3260 0.3340 0.2590 0.2830 0.2610 0.2140 0.1740 0.2660 

# of industry-
year 

observations 
3516 3516 2612 3516 3516 2612 3516 3516 2612 3516 3516 2612 

Regression results according to equation (8) and derived models M1 to M12. *,**,***,**** indicate statistical significance at the 0.1, 0.05, 0.01, and 0.001 level, respectively. 
Standard errors are provided in parentheses.  
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Table AD.10: Regression results - dependent variable: profit margin [4-digit NAICS | 1996-2016 | unbalanced | dynamic panel 
(3 lags | 2-step)] 

4-digit NAICS | 1996-2016 | unbalanced | dynamic panel (3 lags | 2-step) 

  MHHIΔ (traditional) MHHIΔ (equal share) MHHIΔ (nc owner) MHHIΔ (rescaled) 
  M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12 

PM (t-1) 
0.2267**** 0.2085**** 0.1977**** 0.2194**** 0.2127**** 0.1976**** 0.2097**** 0.2086**** 0.1985**** 0.2313**** 0.2088**** 0.1973**** 

(0.056) (0.0568) (0.0561) (0.0535) (0.0552) (0.0569) (0.051) (0.0577) (0.0589) (0.0552) (0.0562) (0.0555) 

HHI 
0.0285 0.0160 0.0032 0.0267 0.0273* 0.0070 0.0312 0.0125 -0.0014 0.0298 0.0158 0.0028 

(0.0214) (0.0142) (0.0159) (0.0196) (0.0165) (0.0174) (0.0199) (0.0144) (0.0167) (0.0222) (0.014) (0.0165) 
MHHIΔ 

(traditional) 
-0.0025 -0.0053 -0.0038            
(0.0048) (0.0044) (0.005)            

MHHIΔ        
(equal share) 

     -0.0067 -0.0087* -0.0054         
     (0.0049) (0.0052) (0.0054)         

MHHIΔ           
(nc owner) 

        -0.0041 -0.0032 -0.0029    

        (0.0031) (0.0039) (0.0041)    

MHHIΔ 
(rescaled) 

             -0.0027 -0.0057 -0.0044 
             (0.005) (0.0047) (0.0056) 

IS 
  0.0414*** 0.0408***  0.042*** 0.0416***   0.0433** 0.0422***  0.0416*** 0.0406*** 
  (0.016) (0.0138)  (0.016) (0.0133)   (0.0169) (0.0145)  (0.0158) (0.0137) 

C 
  0.0427 0.1007  0.0361 0.1083   0.0455 0.0913  0.0383 0.0921 
  (0.112) (0.1097)  (0.0992) (0.107)   (0.1058) (0.1143)  (0.1115) (0.1072) 

DS 
   -0.0195   -0.0188    -0.0195   -0.0201 
   (0.0188)   (0.0186)    (0.0178)   (0.0192) 

GC 
   -0.0280   -0.0275*    -0.0223   -0.0265 
   (0.0185)   (0.0165)    (0.0166)   (0.0183) 

AB 2 (p) 0.6530 0.4210 0.4070 0.6970 0.4350 0.4210 0.7550 0.3960 0.3810 0.6360 0.4110 0.4040 
Hansen (p) 0.1130 0.0840 0.2680 0.1690 0.2680 0.3550 0.2360 0.0960 0.2390 0.1340 0.0930 0.2730 

# of industry-
year 

observations 
2450 2450 2443 2450 2450 2443 2450 2450 2443 2450 2450 2443 

Regression results according to equation (8) and derived models M1 to M12. *,**,***,**** indicate statistical significance at the 0.1, 0.05, 0.01, and 0.001 level, respectively. 
Standard errors are provided in parentheses.  
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