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Abstract 

We show that partial equity ownership of rival firms is driven by competitive considerations and 

has significant anticompetitive effects. Firms in competitive industries are more likely to acquire 

a minority stake in a rival firm’s equity. Moreover, minority sake acquisitions are followed by 

higher output prices and higher price-cost margins, particularly in industries with high barriers to 

entry. The increase in prices and profit margins is larger when the acquirer and target have a 

larger market share and when the percentage of shares acquired is higher. Our results suggest that 

passive investments in rival firms deserve antitrust scrutiny. 
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Introduction 

Corporations often acquire a minority stake in a rival’s equity that allows them to share in 

the profitability of the rival without obtaining control of the rival firm. For example, in 1998, 

Northwest Airlines purchased 14% of Continental Airlines’ common stock. In 2006, Possis 

Medical, a developer of pioneering cardiovascular devices, acquired a 15% equity stake in Rafael 

Medical Technologies.
1
 In many cases, the acquirer and target agree to share technologies and 

develop joint products. The strategic alliance aspect of minority stake acquisitions is much touted 

by the participating firms and has, therefore, been extensively studied in the finance and business 

literature.
2
 However, the anti-competitive implications of partial equity ownership (PEO) between 

rival firms have received less attention. Existing industrial organization theory suggests that partial 

equity interests in rivals can reduce competition and lead to higher output prices (see, for example, 

Reynolds and Snapp, 1986; Farrell and Shapiro, 1990; Flath, 1991; Malueg, 1992; Reitman, 1994; 

Gilo, 2000; Gilo, Moshe, and Spiegel, 2006). Despite numerous theoretical arguments about the 

anticompetitive implications of PEO, antitrust scrutiny falls primarily on horizontal mergers.  

This paper steps away from the focus on horizontal mergers and puts the spotlight on 

minority stake acquisitions instead. Theory proposes that, just like horizontal mergers, PEO among 

rivals can have both unilateral and coordinated competitive effects. Yet, unlike horizontal mergers, 

passive investments in rival firms often go unchallenged by antitrust authorities. In the few cases 

in which the Department of Justice (DOJ) has objected to minority equity investments, its focus 

has been on limiting the transfer of control rights to the acquiring firm. For example, in response 

to the DOJ’s objections to the Northwest-Continental case, Northwest agreed to put its stock in a 

voting trust for 10 years, which effectively limited Northwest’s voting power. However, one of the 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
>
! Possis Medical was acquired by Bayer AG in 2008. Rafael Medical Technologies continues to operate as an 

independent privately owned firm. 
2
 See McConnell and Nantell (1985), Desai, Foley, and Hines (2004), Chan, Kensinger, Keown, and Martin (1997), 

Oxley (1997), Allen and Phillips (2000) and Fee, Hadlock, and Thomas (2006). 



!

!

!

<!

key aspects of existing theory on minority equity investments is that even a passive investment 

(with no transfer of control rights) leads to significantly less aggressive competition in the product 

market.   

Because of the DOJ’s relatively lax view of passive investments in the equity of rivals, the 

anticompetitive effects of minority stake acquisitions may well be more evident in the data than 

the effects of horizontal mergers. Although Allen and Phillips (2000) and Fee, Hadlock, and 

Thomas (2006) conduct large-sample studies of the causes and consequences of partial equity 

holdings between non-rival firms, evidence on the competitive effects of equity ownership 

between rival firms is sparse. The few papers that do examine equity ownership between rivals 

study specific industries, like banking or utilities, in overseas markets.
3
 The objective of this paper 

is to use a large, cross-industry sample of minority stake acquisitions in the United States to 

examine whether an increase in PEO between rival firms enhances monopoly power as predicted 

by industrial organization theory.  

 In models of imperfect competition, PEO between rivals reduces competition even in the 

absence of cooperative collusion and even if no control rights are granted. Purchasing a rival’s 

stock gives the acquirer a share in the rival’s profits. This “internalization” of rival’s profits 

reduces the acquirer’s incentive to compete aggressively in the product markets. Acquirers reduce 

output, which results in higher output prices in the industry. In addition to this purely structural 

contraction of the acquirer’s output, PEOs may alter the output choices of the target firm if a 

transfer of control rights also takes place. Relatively large minority stakes that give the acquirer 

voting rights and board seats may lead to output contraction in both the acquirer and target.  

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
?
!For example, Flath (1993) studies the Japanese keiretsu, Alley (1997) examines collusion in the Japanese and U.S. 

automobile industry, Parker and Röller (1997) study the cell phone industry, Dietzenbacher, Smid, Volkerink (2000) 

study the Dutch financial sector, Amundsen and Bergman (2002) study the Nordic power market and Trivieri (2007) 

studies the Italian banking industry.!
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PEOs create a positive externality for other firms in the industry. Competitors that do not 

participate in the PEO benefit from the increase in output prices without bearing the costs of PEO. 

In Reitman (1994), an implication of this positive externality is that PEOs are individually rational 

only when competition is severe. In more competitive markets, firms may engage in PEOs with 

the expectation of reducing competition. Therefore, we begin by testing the hypothesis that firms 

in more competitive industries are more likely to acquire partial interest in a rival’s equity. Using 

579 minority stake acquisitions of rival stock across 119 manufacturing industries between the 

years 1980 and 2009, we examine the link between the occurrence of minority stake acquisitions 

and industry concentration. We use Census Bureau data on the 4-firm concentration ratio, the 20-

firm concentration ratio and the Herfindahl-Hirschman Index (HHI) to capture industry 

concentration. Controlling for existing explanations like contracting costs and financial 

constraints, we find that minority stake acquisitions are more likely to occur in less concentrated 

industries. For example, a 1% decrease in the 4-firm concentration ratio increases the likelihood of 

a minority stake acquisition by 6.4%.  

 Next, we examine whether minority stake acquisitions are associated with a decline in the 

degree of competition in the industry. To do so, we examine the real producer price index (RPPI) 

and price-cost margins (PCM) using annual panel data on 119 industries spanning 30 years. 

Controlling for production costs, wages and demand shocks, we find that RPPI is significantly 

higher after minority stake acquisitions than before. We also find that PCM is higher following 

minority stake acquisitions even after controlling for several factors that are known to affect 

industry profit margins.  To rule out the possibility that these results capture trends in prices and 

profits unrelated to the PEO, we conduct “placebo” tests. In the first placebo test, we take 

industries that experienced a minority stake acquisition and assign random event dates to those 

industries. Then, we examine the change in industry prices and profits after the random event date 
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and find no discernible change in RPPI or PCM. In the second test, we take the dates on which 

actual minority stake acquisitions were announced and assign random industries to those dates. We 

find no change in the RPPI and PCM of the randomly selected industries after the actual event 

dates. The lack of results in the placebo tests helps highlight our finding that the increase in prices 

and profits is observed only in industries that experience a minority stake acquisition and only 

after the minority stake acquisition is announced.  

 The next question we address pertains to causality. An unobserved exogenous shock may 

have triggered the acquisition of a rival’s equity while simultaneously pushing up prices and profit 

margins. The observed uptick in RPPI and PCM does not prove that the minority stake acquisition 

caused a change in market power. To test whether the change in RPPI and PCM can be attributable 

to changes in market power brought about by minority stake acquisitions, we turn to existing 

theory. Models of imperfect competition show that lower output and higher prices are a structural 

outcome of PEO because owning a rival’s equity internalizes any losses imposed on the rival from 

competing aggressively. However, the higher prices are sustainable only if barriers to entry are 

high. When entry is easy, any increase in profit margins resulting from a change in market power 

is quickly competed away. Therefore, we examine the change in RPPI and PCM for sub-samples 

of industries with high and low barriers to entry. Using capital intensity and capital expenditures as 

proxies for barriers to entry, we show that the increase in RPPI and PCM following minority stake 

acquisitions is observed only in industries with high barriers to entry. Moreover, in our placebo 

test, where either the industry or the acquisition date is randomized, we do not find an increase in 

RPPI and PCM even in the sub-sample of industries with high barriers to entry. This finding is 

supportive of the thesis that changes in prices and profit margins following minority stake 

acquisitions are attributable to changes in market power.  
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 Our next set of tests address the causality issue by linking the changes in prices and profit 

margins directly to the characteristics of the minority acquisition. Existing theory predicts that 

output contraction is greater when the percentage of shares acquired is higher. Moreover, any 

contraction in output due to a PEO will have a bigger impact on industry prices when the firms 

participating in the equity ownership arrangement are larger (see Reynolds and Snapp, 1986; 

Farrell and Shapiro, 1990). Taking these predictions to the data, we indeed find that the increase in 

RPPI and PCM following minority stake acquisitions is greater when the percentage of shares 

acquired is higher. We also find that both RPPI and PCM increase by a greater amount when the 

total assets or sales market share of an acquirer is higher. Similarly, a target firm’s total assets and 

market share are, for the most part, positively related to the increases in industry profits and prices.  

In summary, we show that minority stake acquisitions are more likely to occur in 

competitive industries. Output prices and profit margins go up after minority stake acquisitions but 

only in industries with high barriers to entry. Moreover, the price and profit increases are more 

pronounced when large acquirers purchase relatively large minority stakes in a rival. These 

findings suggest that minority stake acquisitions of rival equity are at least partially motivated by 

competitive concerns and significantly dampen competition in an industry. While our paper does 

not distinguish between models of unilateral competitive effects and cooperative collusion, our 

results reiterate support for the arguments made by Gilo (2000) and Gilo, Moshe, and Spiegel 

(2006) that passive investments in rival stock deserve more scrutiny by antitrust authorities. 

Although endogeneity criticisms cannot be completely ruled out, our tests have reduced the subset 

of obvious alternative explanations. 

Our analysis is of interest to a finance audience because results suggest that a purely 

financial transaction such as the purchase of a rival’s equity can alter firms’ output choices and 

impact the degree of competitiveness in an industry. Our paper adds to a growing literature on the 
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product market impact of financial decisions like capital structure and corporate risk 

management.
4
 Moreover, an extensive finance literature examines the market power impact of 

horizontal mergers and finds little evidence that horizontal mergers create selling power vis-à-vis 

customers.
5
 This lack of consistent evidence may be an indication that the DOJ is effective in 

blocking the most anti-competitive mergers.  In contrast, our results show that horizontal minority 

stake acquisitions, which generally escape regulatory oversight, have a noticeably negative and 

robust impact on industry competitiveness.  

Our paper also advances the empirical industrial organization literature on PEOs. Although 

a handful of industry-specific papers find evidence that PEOs are associated with lower 

competition, they tell us little about the competitive impact of PEO between rivals across the broad 

spectrum of industries in the United States.
6
 Moreover, these papers examine the link between the 

level of PEO and profit margins. Since PEOs and price-cost margins both depend on industry 

concentration, the causal link between concentration, PEOs and prices is hard to establish with 

levels data. Our paper addresses these empirical challenges in several ways. First, we examine 

minority stake acquisitions of rival stock, which effectively capture increases in PEO. Second, we 

adopt an event study approach and study output prices and profits both before and after the 

minority stake acquisition. Third, we examine a relatively large cross-industry sample that enables 

us to examine the differential impact of barriers to entry, participating firm size and transaction 

size on the relation between minority stake acquisitions and changes in product price and price-

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
@
!For capital structure and product markets see Chevalier (1995), Phillips (1995), Phillips and Kovenock (1995, 1997), 

Campello (2003, 2006). For corporate risk management and industry competitions, see Campello, Lin, Ma and Zou 

(2011) Liu and Parlour (2009), and Adam, Dasgupta and Titman (2007). 
5
 Cross-industry studies in the finance literature like Eckbo (1983), Stillman (1983), Eckbo (1985) and Eckbo and 

Wier (1985), Fee and Thomas (2004) and Shahrur (2005) conclude that horizontal mergers do not create selling power 

vis-à-vis customers. In contrast, industry-specific studies in the economics stream like Barton and Sherman (1984), 

Borenstein (1990), Kim and Singal (1993), Singal (1996), Akhavein, Berger and Humphrey (1997), and Prager and 

Hannan (1998) find some evidence that horizontal mergers create selling power. 
B
!See Flath (1993), Alley (1997), Parker and Röller (1997), Amundsen and Bergman (2002), Dietzenbacher, Smid, and 

Volkerink (2000) , and Trivieri (2007).!
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cost margins. Fourth, we present a previously undocumented link between industry concentration 

and the likelihood of minority stake acquisitions.   

The rest of the paper is organized as follows. Section 2 develops the hypotheses. Section 3 

describes the empirical method, data and variables. Section 4 presents the results and Section 5 

concludes. 

 

2. Hypothesis development  

The literature on the anticompetitive effects of PEOs can be divided into two types of 

models: models that examine the unilateral competitive effects of owning a rival firm’s equity and 

models that study coordinated competitive effects. The static oligopoly models of Reynolds and 

Snapp (1986), Farrell and Shapiro (1990) and Flath (1991, 1992) show that PEOs will result in 

more collusive outcomes among non-cooperating firms. In these unilateral models, collusive 

outcomes are purely structural and are not a result of an increase in the opportunity for cooperative 

collusion. Equity ownership links the profits of competing firms and allows a firm to internalize 

the negative impact of competition on its rival’s profit. Thus, for firms participating in an equity-

ownership arrangement, the incentive to compete is lower. Participating firms reduce output, 

resulting in higher prices for everyone in the industry. Since forming a partial ownership 

arrangement creates a positive externality for rivals who do not participate, Reitman (1994) 

examines whether it is ever individually rational for a firm to initiate a PEO. Using a conjectural 

variations model, Reitman shows that PEOs are not individually rational in cooperative markets. 

However, when conjectures are more rivalrous than Cournot, firms will be willing to form PEOs 

solely to decrease the level of competition and increase profits. We argue that, if PEOs are partly 

driven by competitive concerns, one should observe a link between industry competitiveness and 

the occurrence of PEOs. Therefore, our first hypothesis is as follows: 
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Hypothesis 1: Minority stake acquisitions of a rival’s stock are more likely to occur in competitive 

industries. 

 

After examining the link between industry structure and the occurrence of PEO, we move 

on to the impact of PEOs on industry prices and profit margins. Both the unilateral models 

previously mentioned and the cooperative models of Gilo, Moshe, and Spiegel (2006) show that 

even a silent minority stake (i.e. no transfer of control rights takes place) can lead to a contraction 

of industry output and, therefore, an increase in industry prices.  Malueg (1992) points out that in 

cooperative models, a PEO has two effects – it reduces the gains from deviating from collusive 

agreement but it also softens the punishment that follows from cheating. Gilo, Moshe, and Spiegel 

(2006) argue that the first effect dominates and show that a PEO never hinders collusion and under 

certain conditions actually facilitates collusion. Thus, our second hypothesis tests the broad 

implication of both unilateral and cooperative models: 

 

Hypothesis 2: Horizontal minority stake acquisitions are followed by an increase in industry 

output prices and price-cost margins 

 

In testing this hypothesis, it is difficult to empirically establish that the minority stake 

acquisitions cause the increase in prices. An exogenous shock to industry demand or supply 

conditions may affect industry prices and margins while simultaneously triggering minority stake 

acquisitions. To address this concern, we draw on existing theoretical arguments linking price and 

price-cost margin changes to industry structure and to characteristics of the minority stake 

acquisition. In models of imperfect competition, the impact of PEO on output prices and price-cost 
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margins will depend on the ease of entry into an industry. If entry is easy, an increase in profit 

margins due to a contraction of output will be quickly eliminated. If, on the other hand, there are 

significant barriers to entry, the contraction of output following PEOs can result in a noticeable 

increase in output prices and profit margins. Thus, our next hypothesis is: 

 

Hypothesis 3: The increase in price and profit margins following horizontal minority stake 

acquisitions will be higher in industries with greater barriers to entry.  

 

Conditioning our tests on entry barriers enables us to highlight the interplay between PEOs 

and the competitive environment of an industry. However, we can get further by directly relating 

changes in prices and profits to the characteristics of the minority stake acquisition itself. The next 

hypothesis highlights the role of the percentage of shares acquired in the PEO and the size of the 

participating firms. Reynolds and Snapp (1986) and Farrell and Shapiro (1990) show that the 

greater the percentage of shares acquired, the bigger the drop in industry output. The percentage of 

a target’s shares acquired can affect both the acquirer and target behavior. The more the acquirer 

partakes in the target’s profits via equity ownership, the lower its incentive to compete 

aggressively with the target. In addition, the higher the fraction of shares acquired, greater the 

likelihood that the acquirer can exercise some control on the target’s output choices. Additionally, 

in Reynolds and Snapp’s (1986) unilateral model, a PEO results in a bigger contraction of industry 

output if the acquirer and target firms are larger. Since output contraction translates into higher 

output prices and profits, our next hypothesis is as follows: !
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Hypothesis 4: The increase in output price and price-cost margin following horizontal minority 

stake acquisitions will be greater when the acquirer and target are larger, and when the 

percentage acquired is greater.  

  

The next section describes the data and empirical method used to test these four hypotheses.  

 

3.  Method, data and variables 

In this section we first present a framework for examining industry output prices and then 

describe the data and variables employed.  

 

3.1. Analysis of output price 

We begin by making the standard assumption that industry demand is a loglinear function 

of price, 

                               !!" ! !! ! !!!!" ! !!!!" ! !!"                      (1) 

where qi is output in industry i, pi is the output price in industry , yi is an exogenous variable that 

shifts demand for industry ’s output, and !! !is the error term capturing unobserved demand 

shocks. Following Porter (1983) and Phillips (1995), the industry supply relation is written as 

                  !!" ! !! ! !!!!" ! !!!"#$%!" ! !!!"#$%&!" ! !!!"#$!" ! !!"                    (2) 

where wages is the wage rate  in industry i, factor is the price of all other inputs used by industry i 

and POST is a dummy variable equal to 1 for the years following an increase in PEO and zero for 

the years before the increase. The coefficient ! will be greater than zero if prices are higher, 

controlling for demand and inputs, after the increase in PEO.  

i

i
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We estimate the impact of a PEO on price by estimating this system in reduced form.  

Substituting (1) in (2) and rearranging gives the reduced form  

               !!" ! !! ! !!!"#$%!" ! !!!"#$%&!" ! !!!!" ! !!!!"#$!" ! !!"                               (3) 

where the key coefficient !! ! ! !!! !!!!!. We estimate the reduced form model because it 

does not require quantity data. Although the Federal Reserve Board provides quantity index data 

for a handful of industries at the detailed 4-digit SIC level, for most industries quantity data at this 

disaggregated level are not available. The reduced form allows us to examine the relation between 

PEO arrangements and industry prices using only the exogenous variables from the demand and 

supply equations. The disadvantage is that the reduced form coefficients do not tell us the exact 

structural impact of q on p. However, the reduced form estimation suffices for our purposes 

because we are mainly interested in the relation between minority stake acquisitions and price. 

Assuming that the good produced by the industry in question is not a giffin good, !!and !!lie 

between -1 and 0, and ! and !! are of the same sign. If PEOs results in an increase in prices,  !! 

will be positive. 

3.2. Data 

We obtain a sample of completed minority stake acquisitions announced between 1980 and 

2009 from SDC Platinum. We manually eliminate deals where the target was already a subsidiary 

of the acquirer or if the acquirer was an individual or an insider. We define the acquirer and target 

as rivals if they have the same primary 4-digit SIC code. For firms covered by Compustat Segment 

Files, we also obtain SIC codes for up to two secondary segments that the acquirer and target 

operate in and classify firms as rivals if there is an overlap between any primary or secondary SICs 

codes. From this initial sample of 3,369 horizontal minority stake acquisitions, we focus on 739 

minority stake acquisitions announced in the manufacturing industries (SIC: 2000-3999). We 
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restrict our analysis to the manufacturing sector because some of our key variables obtained from 

the Census Bureau are available for manufacturing industries only. 

 Existing research shows that partial equity ownership can mitigate contracting costs 

between firms participating in a strategic alliance agreement. Since the objective of our paper is to 

isolate the impact of equity ownership on market power and not on contracting costs, we exclude 

93 deals where, according to SDCs strategic alliance database, the acquirer and target were 

engaged in an explicit strategic alliance within 3 years of the minority stake acquisitionF!Several 

minority stake acquisitions eventually lead to a full-scale acquisition of the target firm. In our 

sample, 67 minority stake acquisitions were followed by a merger within a 3-year period. In such 

cases, it is not possible to distinguish the market power impact of the minority stake acquisition 

from that of the horizontal merger. Therefore, in our primary analysis, we exclude these 67 deals.
7
 

Our final sample contains 579 minority stake acquisitions announced in the manufacturing sector. 

Table 1 shows the distribution of our minority stake acquisition sample at the two-digit SIC code 

level. There is significant industry clustering with the Chemical and Allied Products industry 

accounting for the largest share (37.65%) of the sample.
8
  

!

3.3. Variables 

          This sub-section describes the dependent variables, the key explanatory variables, as well as 

several control variables.  

3.3.1. Dependent variables and main explanatory variables 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
7
 In unreported tests, we find that our results are robust to the inclusion of these 67 minority stake acquisitions.  

8
 We repeat our tests by dropping the Chemical and Allied Products industry and find that our key conclusions remain 

unchanged. 
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We study the product market impact of minority stake acquisitions by examining the 

seasonally adjusted producer price index (PPI) provided by the Bureau of Labor Statistics (BLS) 

and industry price cost margins calculated using Census Bureau data.
9
 The PPI measures the 

average change over time in the selling prices received by domestic producers for their output.
10

 

We adjust the PPI for inflation to obtain the real producer price index (RPPI), which serves as our 

primary variable of interest. Industry price-cost-margins (PCM) are calculated as in Allayannis 

and Ihrig (2001) using data from the Annual Survey of Manufactures published by the US Census 

Bureau. For each four-digit SIC code, PCM is calculated as:  

!"# !
!"#$%!!"!!!!"#$!"# ! !!"#$"%&'($) ! !"#$%&& ! !"#$!!"!!"#$%&"'(

!"#$%!!"!!!!"#$%&' ! !!"#$"%&'($)
 

where Value of Shipments includes the received or receivable net selling values of all products 

shipped. !Inventories is the change in inventory, which includes finished goods that are still 

within ownership of the establishment or are work-in-process. Payroll is the gross earning of all 

employees on the payroll and includes wages, commissions, bonuses, sick leave pay, etc. The Cost 

of Materials includes direct charges paid or payable for all raw materials and semi-finished goods 

used, and the fuel and electricity consumed. 

Our first hypothesis states that minority stake acquisitions are more likely to occur in 

competitive industries. We capture industry concentration using three measures provided by the 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
9
 The U.S. Census Bureau classified industries by the SIC code prior to 1997 and by the NAICS code after 1997. We 

use the SIC-to-NAICS correspondence tables provided by the Census Bureau website to match each 6-digit NAICS to 

4-digit SIC and retain only industries that have a one-to-one match between SIC and NAICS. 

10
 The Producer Price Index Series reflect price movements for the net output of goods-producing sectors of the U.S. 

economy. To the extent possible, prices used in constructing the indexes are the actual revenue or net transaction 

prices producers receive for sales of their outputs. Scientific (probability) sampling techniques are used to select 

reporting establishments, products, and transactions for all types and volumes of output. The PPI measures changes in 

prices received by domestic producers; imported products are not priced in the survey. More details can be found in 

Chapter 14, Producer Prices, BLS Handbook of Methods.  

 

!
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Census Bureau: the 4-firm concentration ratio, the 20-firm concentration ratio, and the Herfindahl-

Hirschman Index (HHI). The 4-firm (20-firm) concentration ratio is the percentage of Value of 

Shipments accounted for by the four (twenty) largest firms in the industry. The HHI is calculated 

by summing the squares of the individual company proportions (of Value of Shipments) for the 

largest fifty companies, or all of the companies in the industry, whichever is lower. The Census 

Bureau calculates concentration ratios during the Economic Census, which is conducted every five 

years. The census years within our sample period are 1982, 1987, 1992, 1997, 2002, and 2007. 

Since annual concentration data from the Census is not available, we assume that industry 

concentration does not change in the 2 years before and 2 years after the census year. For example, 

the 4-firm concentration ratio for SIC code 2021 (Creamery Butter) was 52.4% in the census year 

1997 and 57.5% in census year 2002. We assume that the 4-firm concentration ratio for industry 

2021 is 52.4% from 1995 through 1999 and 57.5% from 2000 through 2004.
11

 

Hypothesis 3 and 4 state that the change in price and profit margins will depend on barriers 

to entry, acquirer and target size, as well as the percentage of shares acquired.  We use capital 

intensity and capital expenditures as proxies for barriers to entry. Capital intensity is computed as 

sum of the industry total assets over industry total sales where assets and sales are both obtained 

from Compustat. Capital Expenditure obtained from Census Bureau’s Annual Survey of 

Manufactures captures the total new and used capital expenditures reported by establishments in 

operation and any known plants under construction. We use a total assets and sales market share to 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
11

 Industry concentration measures can be calculated on an annual basis using Compustat data. However, Ali, Klasa 

and Yeung (2009) show that industry concentration measures calculated with Compusat data, which cover only public 

firms, are poor proxies for actual industry concentration. These measures have correlations of only 13% with the 

corresponding U.S. Census measures that are based on all pubic and private firms in an industry. Their results indicate 

that product markets research using Compustat-based industry concentration measures may lead to incorrect 

conclusions. For this reason, we rely on Census Bureau measures of concentration.  

!
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capture acquirer and target size, with both measures based on Compustat data. Finally, data on the 

percentage of target shares acquired are obtained from SDC Platinum. 

  Table 2 Panel A shows the descriptive statistics of RPPI, PCM, 4-firm and 20-firm 

concentration ratios, HHI, Capital Intensity and Capital Expenditure, all of which are industry 

level variables. Table 2 Panel B presents summary statistics of our main deal-level variables 

namely, acquirer size and market share, target size and market share, and the percentage of shares 

acquired.  

3.3.2. Other variables 

In addition to the key variables presented in Table 2, we use several control variables in 

our regressions, which are briefly described here. When studying output prices, we control for 

input costs as captured by Cost of Materials and Wages. Cost of Materials obtained from the 

Annual Survey of Manufactures has already been defined in the previous sub-section. Wages are 

average earnings of production workers also obtained from the Annual Survey of Manufactures. 

We also construct an industry specific demand variable yi that captures differing demand 

conditions across industries. For each two- or three-digit manufacturing industry group in our 

sample, we use the sales of an appropriate downstream wholesale or retail industry group as the 

demand variable yi. For example, for all manufacturing industries in the Industry Group 20 (Food 

and Kindred Products) we set yi equal to the sales of industry group 54 (Food Stores). For industry 

group 24 (Lumber and Wood Products), the variable yi is set equal to the Value of Construction 

put in place. This construction data, obtained from the U.S. Census Bureau, is a measure of the 

value of construction installed or erected during a given period. For some industries, we are unable 

to clearly identify a specific downstream industry group that would capture demand shocks. For 

example, the output of industry group 33 (Primary Metal) is likely to be used by such a wide 
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variety of industries that the Total Industrial Production index provided by the Federal Reserve 

Board would be a more relevant demand shock variable. Therefore, yi for the primary metal 

industry is set equal to Total Industrial Production. Details of the demand variable used for each 

industry are provided in Panel C of Table 2. Since this demand variable uses different series to 

capture demand shocks for different industries, it cannot be used in levels for our panel regression 

approach. Our price regressions are estimated in log differences, which effectively capture 

percentage changes in all variables, including the demand variable. 

In our price-cost-margin analysis, we control for product differentiation, free cash flow, 

leverage and research and development. We measure product differentiation as the number of 5-

digit SIC codes within each 4-digit SIC code from Census Bureau.
12

 Information on 5-digit SIC 

codes is obtained from the Bureau of Labor Statistics’ publication titled “SIC Publication Structure 

and Comparable NAICS Indexes in the Producer Price Index”. We construct industry R&D 

intensity as total annual research and development expenditure divided by the total assets of the 

industry-year, both obtained from Compustat. The free cash flow dummy equals 1 if total industry 

free cash flow is negative and 0 if positive. Industry free cash flow is defined as the difference 

between industry operating cash flow and industry capital expenditure. Industry leverage is 

industry total debt divided by the sum of total debt and market equity. We also control for sales 

growth and sales shock. Sales shock is the absolute value of the deviation of an industry’s sales 

growth from the median industry’s sales growth. 

 

 

 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
><
!Existing research sometimes uses Advertising Expenses as a proxy for product differentiation. In unreported tests, 

we use advertising expenses as a control variable and find qualitatively similar results.!
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4. Results 

In this section, we present our results. Section 4.1 examines the likelihood of minority 

stake acquisitions in an industry. Section 4.2 examines the impact of minority stake acquisitions 

on product prices and price-cost margins. 

 

4.1. The likelihood of minority stake acquisitions 

In this sub-section, we test the first hypothesis outlined in Section 2, which states that 

minority stake acquisitions are more likely to occur in competitive industries. Using our sample of 

minority stake acquisitions from manufacturing industries over the 1980 to 2009 sample period, 

we estimate the following pooled logit model: 

!" !"#!" ! ! ! !! ! !!!"#!!"!! ! !!!!!!"!! ! !!!"!!"!! ! !!!"#$!"!! ! !!!"#$%!"!! !

!!!"#! ! !!!!"#!$! ! !!!"#$! ! !"#!! ! !!"       (4) 

In this equation, the dependent variable is equal to 1 when a minority stake acquisition occurs in 

an industry ! in year ! and equal to 0 otherwise. The variable !"#!!"!! is the industry 

concentration in year t-1, which is measured by the 4-firm concentration ratio, 20-firm 

concentration ratio or the HHI. Existing theoretical literature has little to say on what factors drive 

PEOs between rivals. We look to existing empirical research for our choice of control variables. 

Fee, Hadlock, and Thomas (2006) examine ownership of suppliers’ equity by customer firms and 

find that customers are more likely to purchase shares in suppliers with negative free cash flow 

and high leverage. That is, customers act as informed sources of capital to ease supplier’s financial 

constraints. This argument does not directly apply to equity ownerships of rivals since firms may 

have little incentive to ease financial constraints of their rivals. However, at the industry level, free 
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cash flow and leverage may still be relevant for minority stake acquisitions. In industries with 

negative free cash flows and higher leverage, firms may be too financially constrained to buy 

equity stakes even if the equity stakes could bring about a reduction in competition. Therefore, we 

control for industry free cash flow and industry leverage. FCF is a dummy that equals 1 when total 

industry free cash flow, defined as the difference between industry operating cash flow and 

industry capital expenditure, is negative. LEVG is industry leverage calculated as total debt of all 

firms in an industry divided by total debt and market value of equity of all firms in the industry.  

Allen and Phillips (2000) and Fee, Hadlock and Thomas (2006) find that owning equity of 

non-rival firms help reduce contracting and informational problems in R&D intensive industries. 

Insofar as contracting and informational problems exist between rivals, R&D intensity should be 

associated with a greater incidence of horizontal minority stake acquisitions. Therefore, we include 

industry R&D expenditure as a control variable, which is calculated as the total R&D expenditures 

by all firms in an industry-year divided by the total assets of all firms in that industry year. We 

look at the mergers and acquisitions literature for other factors that may drive firms to acquire 

equity stake in rivals. Following Mitchell and Mulherin (1996) we also include an industry sales 

shock variable (SHOCK), which is calculated as the absolute value of the deviation of industry 

sales growth from year t-1 to year t from the sales growth of the median industry in our sample. 

Since equity ownership arrangements may alter industry characteristics, we use lagged values of 

all industry-level explanatory variables. We also include year dummies, YEARt, and 2-digit SIC 

industry dummies, SIC2i. 

Existing literature also shows that periods of high stock market valuations are associated 

with greater merger activity (Jovanovic and Rousseau, 2001; Shleifer and Vishny, 2003; 

Bouwman, Nain, and Fuller 2009). Therefore, we include the contemporaneous return on the value 
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weighted CRSP index. Dittmar and Dittmar (2008) show that GDP growth explains corporate 

event waves such as equity issues and repurchases. Therefore, we control for the possibility that 

the GPD growth rate affects the likelihood of minority stake acquisitions. In regression 

specifications that include GDP growth and market return, year dummies are excluded. 

Table 3 presents results of a logit estimation of Equation (4). Panel A uses the sample of all 

available 461 4-digit SIC codes in the manufacturing sector. We see that the 4-firm concentration 

ratio, the 20-firm concentration ratio and the HHI have negative and statistically significant 

coefficients. The negative coefficient indicates that minority stake acquisitions are more likely to 

be announced in competitive industries. We note that for 342 of the 461 4-digit manufacturing SIC 

codes, SDC Platinum does not have a record of any minority stake acquisition during the entire 

sample period. This results in a high occurrence of zero values, which would violate the 

underlying distributional assumptions of the logit model. Therefore, we present an alternative 

specification in Panel B, which restricts the sample to 119 industries that experience at least one 

minority stake acquisition during the sample period. Again, for these 119 industries, the dummy 

variable takes a value 0 in the years when no minority stake acquisition was announced, and a 

value of 1 in the years when a minority stake acquisition took place. Results in Panel B are largely 

consistent with Panel A. The coefficients on all concentration measures are negative and 

statistically significant. These results support the hypothesis that minority stake acquisitions of 

rival stocks are more likely to occur when industry concentration is lower. For example, Column 1 

of Panel A suggests that a 1% decrease in the 4-firm concentration ratio increases the likelihood of 

a minority stake acquisition by 6.4%. This evidence is consistent with the view that firms in more 

competitive industries have a greater incentive to engage in partial cross ownerships. To our 
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knowledge, this is the first evidence of the link between industry concentration and the acquisition 

of a minority stake in rivals’ equity.  

Moving to the control variables, the regression shows that minority stake acquisitions are 

less likely to occur in industries where leverage is higher and FCF is negative (recall that the FCF 

dummy variable is equal to 1 when FCF is negative). This suggests that in financially constrained 

industries, rivals are less likely to have cash free for equity investment in rivals. We also find that 

minority stake acquisitions of rival stock are more likely in industries where R&D investments are 

high. This is consistent with the findings of Allen and Phillips (2000) and Fee, Hadlock and 

Thomas (2006). Coefficients on stock market valuation and GDP growth are statistically 

insignificant, suggesting that the merger waves arguments are not directly useful in understanding 

minority stake acquisitions.  

 

4.2. Output Prices and Price-Cost Margins 

In the previous section, we found that PEOs between rival firms are more likely in 

competitive industries. In this section, we examine whether minority stake acquisitions bring about 

an increase in market power. We begin by testing Hypothesis 2, which states that minority stake 

acquisitions are followed by an increase in product prices and price cost margins. We use an event 

study approach by comparing the producer price index (RPPI) and price-cost margins (PCM) 

before and after minority stake acquisitions. We define an industry event-year as any industry-year 

in which at least one minority stake acquisition occurred and examine change in RPPI and PCM 

after the event year. To have clear pre-event and post-event periods, we require events in the same 

industry to be at least two years apart. If an industry experiences an event in 1988 and another 

event in 1990, we retain only the 1988 event in our sample. If an industry experiences an event in 
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1988 and another event in 1991, both events are kept in the sample. This method leaves us with 

203 event-years in 119 four-digit industries. Table 4 Panel A presents average RPPI and average 

PCM in an industry two years before and two years after a minority stake acquisition. For 

illustrative purposes only, RPPI is normalized in Panel A such that the average RPPI prior to a 

minority acquisition is 1. We see that the average RPPI increases from 1 to 1.03 after the 

acquisitions. PCM increases by about 1% from 35.1% to 36.1%. While these univariate 

comparisons are indicative of an increase in prices and profits, there are several reasons why Panel 

A results cannot be taken at face value. First, Dickey-Fuller tests reveal that RPPI series of several 

industries have a unit root. Thus, detrending the price series is necessary before meaningful 

conclusions can be drawn. Second, exogenous factors that cause RPPI and PCM to change may 

have also triggered the minority stake acquisitions, thus making it difficult to attribute causality. 

Third, several factors that affect output prices and price-cost margins should be controlled for. We 

address all of these issues in a multivariate analysis of RPPI and PCM.  

To analyze RPPI in a multivariate framework, we first remove non-stationarity by 

converting RPPI into a log-differenced series. Following the discussion in Section 3.1, we estimate 

a panel regression using log-differenced annual RPPI from 1980 to 2009 as the dependent 

variable. The regression, estimated using pooled ordinary least squares with Newey-West standard 

errors, includes the following explanatory variables: POST is a dummy variable equal to 1 for the 

years following the event and equal to 0 for the years preceding the event. We control for demand 

shocks (yit), cost of materials (MATERLS), and wages (WAGES), all in log differences. These 

control variables are described in Section 3.3.2 above. The framework for analyzing prices 

described in Section 3.1 assumes that all firms produce a homogenous product. Since product 

homogeneity differs across industry, we include a proxy for product differentiation as a control 
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variable. As described in Section 3.3.2, product differentiation is defined as the number of 5-digit 

SIC codes with each 4-digit SIC code. 

Panel B of Table 4 (Column 1) presents the estimates of this regression. POST is positive 

and significant at the 95% confidence level. Thus, controlling for cost and demand factors, we find 

that RPPI is higher in the period following minority stake acquisitions. We note that, as expected, 

higher cost of materials and higher demand are associated with price increases. But wages are 

negatively related to prices. This might be due to an increase in productivity over the sample 

period, which drives down labor costs even though prices are going up.  

Panel B of Table 4 also presents a multivariate analysis of PCM. We regress PCM on the 

dummy variable POST described above, controlling for several factors that affect industry profits. 

Column 2 in Panel B shows that POST is positive and statistically significant, indicating that 

industry profits are higher following minority stake acquisitions. In this regression, we control for 

the following factors. Industries with higher barriers to entry are likely to have higher profit 

margins. We use industry capital expenditures, CAPEX, and industry capital intensity, CAPINT, to 

capture entry barriers. Industries with higher research and development expenditures, R&D, are 

more likely to produce specialized products and maintain higher profit margins. Industries with 

more product differentiation can sustain higher profit margins, so our product differentiation proxy 

is also included as a control variable. We also control for industry sales growth, SALESGR, 

calculated as industry total sales in year t divided by industry total sales in year t-1 and shocks to 

sales growth (SHOCK) defined as the absolute value of the deviation of the industry’s sales 

growth from the median industry’s sales growth. We find that the entry barrier proxies, capital 

intensity and capital expenditures, are positively related to industry profit margins. Moreover, 
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industries with greater product differentiation and higher R&D expenditures have higher price-cost 

margins.
13

  

Table 4 shows that RPPI and PCM are higher after minority stake acquisitions even 

controlling for factors that affected industry prices and profits. However, a few concerns remain. 

First, as in any event study, we face the critique that this increase in RPPI and PCM would have 

occurred anyway, with or without the minority stake acquisitions.  Perhaps our results are just 

capturing trends in PPI and PCM that have nothing to do with PEO. To address this concern, we 

present two experiments, which we call placebo tests.  First, we take the 119 industries that 

actually experienced minority take acquisitions and assign randomly selected hypothetical event 

dates between 1980 and 2009. Then we run RPPI and PCM regressions described in Table 4, but 

this time the variable POST takes the value 1 for the months following the hypothetical event dates 

and 0 before. We call this the Random Date Sample. In columns 1 and 2 of Table 5 we see that 

POST is not statistically significant in either the RPPI or PCM regressions of the Random Date 

Sample. Thus, there is no observable change in product prices or profit margins in our sample 

industries if we randomize the event dates. In the second placebo test, we take the actual 119 dates 

on which minority stake acquisitions were announced and randomly assign a 4-digit SIC code 

from the manufacturing sector to those dates. Then we examine the change in RPPI and PCM in 

the hypothetical industry by setting the dummy variable POST equal to 1 for the months after the 

actual acquisition date (even though the acquisition was in a different industry) and 0 for the 

months before. We call this the Random Industry Sample. Results are presented in columns 3 and 

4 of Table 5. Again, the dummy variable POST is statistically insignificant. There is no change in 

prices and profits after minority stake acquisitions in unrelated industries.   

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
>?
!In unreported results, we include some of the PCM control variables (e.g. capital intensity, leverage, free cash flow 

etc.) in the regression analysis of RPPI. Our RPPI results remain qualitatively unchanged.!
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The lack of significance in Table 5 serves to highlight the importance of the POST dummy 

in Table 4. Increases in RPPI and PCM are observed only in industries that experience a minority 

stake acquisition and specifically at the time the minority stake acquisition occurs. This helps 

alleviate concerns that our regressions in Table 4 may be capturing secular trends unrelated to 

minority stake acquisitions. Having established that PEOs of rival firms are associated with an 

increase in industry prices and profit margins, we move to the thorny question of causality. Did 

minority stake acquisitions cause a change in market power or did an exogenous event 

simultaneously trigger equity acquisitions as well as the change in prices and profits?  

We mitigate endogeneity concerns by designing tests that link the changes in prices and 

profits directly to the minority stake acquisition and to industry structure. According to Hypothesis 

3, any increase in prices and profits due to greater market power will be sustainable only if barriers 

to entry are high. When entry is easy, prices and profits will be quickly competed away by new 

entrants. Although the regressions in Table 4 allow PCM to depend on barriers to entry, we have 

not considered the possibility that the increase in RPPI and PCM after minority stake acquisitions 

is greater when barriers to entry are high. We achieve this by dividing our sample into industries 

with high barriers to entry and those with low barriers to entry, where capital intensity and capital 

expenditures serve as proxies for barriers to entry. In Table 6, Panel A (Panel B) presents RPPI 

(PCM) regressions conditional on barriers to entry. In Panel A, columns 1 and 2 present the 

multivariate RPPI analysis for industries with above-median and below-median capital intensity. 

We see that the dummy variable POST is significant only in the high capital intensity subsample. 

Likewise, in columns 3 and 4, POST is significant only in high capital expenditure industries. A 

similar picture emerges for PCM in Panel B. PCM is significantly greater following minority stake 
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acquisitions only in industries with high capital intensity and high capital expenditures.
14

 The last 

row in Panels A and B of Table 6 test whether the coefficient on POST in the high barriers to entry 

sample is significantly greater than the coefficient on POST in the low barriers to entry sample. 

The t-statistic of the difference-in-coefficients test is significant in three out of the four 

specifications presented. Overall, the results in Table 6 are supportive of the theoretical argument 

that an increase in market power following partial equity ownership will only be sustainable if 

barriers to entry are sufficiently high.  

Once again, we underscore the importance of the minority stake acquisition by repeating 

these barriers-to-entry tests in the randomized samples. We take the Random Date Sample (actual 

event industries but randomized event dates) and divide industries into sub-samples of high capital 

intensity and low capital intensity. We repeat the RPPI and PCM regressions and present the 

results in Table 7. Table 7 shows that POST is insignificant in both the high- and low- capital 

intensity subsamples. In untabulated tests, we confirm that this lack of significance persists if we 

use the Random Industry Sample instead of the Random Dates Sample and also if we split by 

capital expenditures instead of capital intensity. Our finding that entry barriers help sustain higher 

profits and prices in the true sample but are insignificant in the randomized sample provides 

further evidence that minority stake acquisitions are followed by a drop in industry 

competitiveness.  

Next we test Hypothesis 4, which states that the increase in prices and profits following 

minority stake acquisitions will be greater if the acquirer and target are larger. Acquirer and target 

size are captured by total assets (in logs) and sales market share as of the fiscal year-end preceding 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
>@
!Note that since we have split the samples by barriers to entry, the PCM regressions do not have the barriers to entry 

variables on the right hand side. 
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the acquisition. We define four dummy variables. Acquirer Total Asset Dummy is equal to 1 if the 

acquirer’s book value of total assets is above the sample median and 0 otherwise. Target Total 

Asset Dummy is equal to 1 if the target’s book value of total assets is above the sample median 

and 0 otherwise. Acquirer Market Share Dummy and Target Market Share Dummy are defined in 

a similar manner.
15

 Since there is only one observation per deal for acquirer size and target size, 

we cannot use panel data. Instead, we adopt a cross-sectional approach by calculating a change in 

RPPI and change in PCM for each deal. The change in RPPI is the average log RPPI over the two 

years following an announcement of a minority stake acquisition less the average log RPPI during 

the two preceding years. The change in PCM is the average PCM during the two years following 

minority stake acquisition less the average PCM during the two preceding years. We regress the 

change in RPPI and PCM on proxies for acquirer and target size. In the price regressions, we 

control for change in cost of materials, change in wages and change in the demand variable, all 

calculated as the average during two years following the minority stake acquisition less the 

average during the two years prior to the acquisition. Table 8, Panel A presents results of the 

cross-sectional of the change in RPPI. We see that the coefficients on Acquirer Total Assets 

Dummy and Acquirer Market Share Dummy are both significant at the 1% level. Thus, the 

increase in RPPI is greater when the acquiring firm is larger. Similarly, the coefficients on the 

dummy variables for target total assets and market share are also positive and statistically 

significant. 

Panel B of Table 8 presents cross-sectional PCM regressions. The acquirer size and market 

share dummy variables both have positive and statistically significant coefficients. Thus, as 

predicted by existing theory, we find that the larger the acquirer, the greater the increase in RPPI 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
15

 In unreported tests, we use the acquirer’s or target’s total assets and market share as explanatory variables instead of 

creating categorical variables. The results are consistent but with weaker statistical significance.  
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and PCM after the minority stake acquisition.  Panel B shows that Target Market Share Dummy is 

associated with a significantly greater increase in PCM. The coefficient on Target Total Assets 

Dummy is positive but not statistically significant.  

Our final test examines the relation between the percentage of shares acquired and the 

change in prices and profits after the minority stake acquisition. As outlined in the discussion of 

Hypothesis 4, RPPI and PCM are expected to rise by a greater amount if the percentage of shares 

acquired is larger. Table 9 presents cross-sectional regressions of change in RPPI and PCM on the 

percentage of shares acquired. In both RPPI and PCM regressions, we see a positive and 

statistically significant coefficient on the percentage of shares acquired, which is supportive of 

existing theoretical predictions. The results in Tables 8 and 9 directly link changes in industry 

prices and profits to characteristics of the minority stake acquisitions and help alleviate some of 

the concerns about causality. We cannot completely rule out the possibility that an exogenous 

event triggers both the minority stake acquisitions and the changes in prices and profit changes. 

However, we show that the magnitude of the changes in price and PCM depends on the market 

share of the firms participating in the partial equity ownership as well as on the size of the equity 

transaction. These results provide a strong indication that the equity transaction influences the 

product market. Moreover, our finding that minority stake acquisitions are followed by an increase 

in prices and profits only when barriers to entry are high helps tie our results to the industry’s 

competitive environment.  

 

5. Conclusion  

 Industrial organization theory shows that partial ownership of rivals’ equity results in both 

a unilateral decline in competition as well as more cooperative collusion. Many of the arguments 
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that predict a decline in competitiveness following horizontal mergers are also applicable to 

minority stake acquisitions. However, passive equity investments in rival firms largely fall below 

the radar of antitrust authorities. In this paper, we examine the market power implications of 

partial equity ownership between rival firms. Using a relatively large, cross-industry sample of 

U.S. manufacturing industries, we show that firms in more competitive industries are significantly 

more likely to acquire a rival firm’s stock. To our knowledge, our paper is the first to show that 

minority stake acquisitions are driven by competitive concerns. Next, we examine changes in 

output prices and price-cost margins following minority stake acquisitions. We find that there is a 

significant increase in product prices and industry profit margins after minority stake acquisitions. 

Consistent with market power arguments, the increase in prices and profits is the most pronounced 

in industries that face high barriers to entry. Existing theory indicates that acquirers will shrink 

output by a greater amount if the percentage of the rival’s equity acquired is larger. Moreover, this 

output contraction will have a larger impact on industry prices if the firms participating in the PEO 

are larger. Our empirical tests show that the increase in prices and profit margins after minority 

stake acquisitions is positively related to acquirer size, target size, and the percentage of shares 

acquired. Our paper is the first to use a relatively large cross-industry sample to show that minority 

stake acquisitions of rival equity are motivated by competitive concerns and reduce competition in 

an industry.  
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Table 1: Sample Description by Industry 

This table presents a break-up of a sample of 579 minority stake acquisitions of rival stocks during the period 1980-2009. Rivals are defined as firms operating in the 

same 4-digit SIC code. The sample is restricted to manufacturing industries only.  

SIC Industry 1980-1985 1986-1990 1991-1995 1996-2000 2001-2005 2006-2009 Total Deal % Total 

20 Food And Kindred Products 2 6 8 6 1 13 36 6.22% 

21 Tobacco Products 0 0 0 1 0 0 1 0.17% 

22 Textile Mill Products 1 0 0 1 0 0 2 0.35% 

23 Apparel 1 0 1 0 0 1 3 0.52% 

24 Lumber and Wood Products 0 0 0 0 1 0 1 0.17% 

26 Paper and Allied Products 1 1 0 1 0 2 5 0.86% 

27 Printing, Publishing and Allied Industries 6 9 6 4 3 0 28 4.84% 

28 Chemicals and Allied Products 6 13 72 50 30 47 218 37.65% 

29 Petroleum Refining and Related Industries 0 3 4 0 0 0 7 1.21% 

30 Rubber and Plastics 0 0 1 4 2 0 7 1.21% 

31 Leather and Leather Products 0 0 0 0 1 1 2 0.35% 

32 Stone, Clay, Glass and Concrete Products 2 4 0 1 0 0 7 1.21% 

33 Primary Metal Industries 2 6 3 6 2 2 21 3.63% 

34 Fabricated Metal Products 2 0 2 1 0 1 6 1.04% 

35 Industrial and Commercial Machinery  5 9 15 11 1 4 45 7.77% 

36 Electronic and Other Electrical Equipment  6 8 18 23 9 9 73 12.61% 

37 Transportation Equipment 1 5 4 5 1 6 22 3.80% 

38 Instruments 5 8 23 21 12 16 85 14.68% 

39 Miscellaneous Manufacturing Industries 1 0 3 1 0 5 10 1.73% 

 

Total 41 72 160 136 63 107 579 100.00% 

  %Total 7.08% 12.44% 27.63% 23.49% 10.88% 18.48% 100.00%   
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Table 2: Descriptive Statistics 

This table presents summary statistics of the key variables over the sample period 1980 - 2009. Panel A presents summary statistics of the industry-

level variables and Panel B presents deal- level and firm-level variables. Panel C describes the industry specific demand variable y. The Real Producer 

Price Index measures the producer price index divided by the GDP deflator. The producer price index is obtained from the Bureau of Labor Statistics 

and the GDP deflator is obtained from the Federal Reserve Board. Price Cost Margin is calculated using data from the Annual Survey of Manufactures 

conducted by the Census Bureau. It is the value of shipment plus the change in inventory net of the cost of materials and payroll divided by the value 

of shipment plus the change of inventory. The concentration ratios and the price cost margin data are also obtained from Census Bureau’s Annual 

Survey of Manufactures. The 4-firm (20-firm) concentration ratio is the percentage of Value of Shipments accounted for by the four (twenty) largest 

firms in the industry. The Herfindahl Hirschman index is calculated by summing the squares of the individual company percentages (of value of 

shipments) for the largest fifty companies or all the companies in the industry, whichever is lower. Capital Expenditure is the annual capital 

expenditure from Annual Survey of Manufactures (in millions). Capital Intensity is industry total assets divided by industry total sales, both obtained 

from COMPUSTAT. In Panel B, Acquirer (Target) Total Assets (in millions) is the book value of total assets of the firms participating in the minority 

stake acquisition, obtained from SDC Platinum and Compustat. Acquirer (Target) market share is the acquirer’s (target’s) total sales divided by total 

industry sales. Percentage acquired, obtained from SDC Platinum is the percentage shares of target purchased by the acquirer. Total industry 

production index for manufacturing industries is obtained from Federal Reserve Board. Total construction spending is the Value of Construction Put in 

Place compiled by the Census Bureau.  
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Panel A: Summary Statistics-Industry Level 
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Panel C: Description of Demand Variable y 

SIC Industry Group Name Demand Variable y 

20 Food and Kindred Products Sales of industry group 54 

21 Tobacco Products Sales of SIC 519 

22 Textile Mill Products Sales of industry group 53 and 56 

23 Apparel  Sales of industry group 53 and 56 

24 Lumber and Wood Products Total Construction Spending 

26 Paper and Allied Products Sales of industry group 511 

27 Printing, Publishing and Allied Industries Sales of industry group 511 

28 Chemicals and Allied Products 
 

 
281: Industrial Inorganic Industrial Production 

 
282: Plastic Materials Industrial Production 

 
283: Drugs Sales of SIC 5912 

 
284: Soap, Detergent Sales of industry group 541 

 
285: Paints, Varnishes Total Construction Spending 

 
286: Industrial Organic Chemicals Industrial Production 

 
287: Agricultural Chemicals Sales of industry group 01, 02, 07 

 
289: Misc. Chemical Products Industrial Production 

29 Petroleum Refining and Related Industries Industrial Production 

30 Rubber and Plastics Industrial Production 

31 Leather and Leather Products Sales of industry group 53 and 56 

32 Stone, Clay, Glass and Concrete Products Total Construction Spending 

33 Primary Metal Industries Industrial Production 

34 Fabricated Metal Products Industrial Production 

35 Industrial and Commercial Machinery Industrial Production 

36 Electronic and Other Electrical Equipment Sales of industry group 573 

37 Transportation Equipment 
 

 
371: Motor Vehicles Sales of industry group 55 

 
372: Aircraft and Parts Sales of industry group 45 

 
373: Ship and Boat Building Sales of industry group 55 

 
374: Railroad Equipment Sales of industry group 401 

 
375: Motorcycles and Parts Sales of industry group 55 

 
376: Guided Missiles Industrial Production 

 
379: Misc. Transport Industrial Production 

38 Instruments Industrial Production 

39 Miscellaneous Manufacturing Industries Industrial Production 
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Table 3: Logit Model of Minority Stake Acquisitions 

This table presents the impact of industry concentration on the likelihood of minority stake acquisitions in manufacturing industries. Panel A uses a 

sample of 461 manufacturing industries at the 4-digit SIC level. Panel B limits the sample to 119 manufacturing industries that experienced at least one 

minority stake acquisition during the 1980 to 2009 sample period. The dependent variable is a dummy variable equal to 1 if a minority stake acquisition 

is announced in the industry in a given year. The 4-firm (20-firm) concentration ratio is the percentage of Value of Shipments accounted for by the four 

(twenty) largest firms in the industry. The Herfindahl-Hirschman Index is calculated by summing the squares of the individual company percentages (of 

value of shipments) for the largest fifty companies or all the companies in the industry, whichever is lower. Concentration ratios and Herfindahl 

Hirschman Index are obtained from the Census Bureau. The following control variables are calculated using Compustat data. R&D is the total research 

and development expenditures scaled by total assets of the industry-year. Free cash flow (FCF) is a dummy variable equals to 1 when the total industry 

free cash flow is negative, where industry cash flow is defined as the difference between industry operating cash flow and industry capital expenditure. 

Leverage (LEVG) is the ratio of total industry debt divided by the sum of total industry debt and industry market equity. Sales shock (SHOCK) is the 

absolute value of the deviation of the industry’s sales growth from the median industry’s sales growth. Market return (MKT) is the average monthly value 

weighted CRSP market return. GDP Growth (GDPGR) is percentage change of GDP per capita, obtained from The World Bank. Robust standard errors 

and Z-statistics are provided in parentheses below the regression coefficients and marginal effects respectively. Superscripts a, b, and c indicate 

significance level at 1%, 5% and 10% levels, respectively. 
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Panel A: All manufacturing industries 

 (1) (2) (3) (4) 

 Estimate Marginal Eff. Estimate Marginal Eff. Estimate Marginal Eff. Estimate Marginal Eff. 

4-Firm Concentration Ratio t-1 -1.392
a
 -0.064

a
 

    
-1.571

a
 -0.085

a
 

 
(-2.937) (-2.931) 

    
(-3.346) (-3.403) 

20-Firm Concentration Ratio t-1   
-0.884

b
 -0.041

b
 

    

   
(-2.004) (-1.993) 

    
HHI t-1     

-0.041
b
 -0.002

b
 

  

     
(-2.439) (-2.438) 

  
R&D t-1 0.177

a
 0.008

a
 0.171

a
 0.008

a
 0.159

a
 0.007

a
 0.163

a
 0.009

a
 

 
(5.136) (4.971) (5.007) (4.839) (4.101) (3.997) (5.005) (5.071) 

Free Cash Flow t-1 -0.501
b
 -0.023

b
 -0.514

b
 -0.024

b
 -0.476

b
 -0.022

b
 -0.465

a
 -0.025

a
 

 
(-2.487) (-2.468) (-2.547) (-2.533) (-2.202) (-2.174) (-3.040) (-3.042) 

Leverage t-1 -0.097 -0.004 -0.083 -0.004 -0.091 -0.004 -0.161 -0.009 

 
(-0.602) (-0.601) (-0.558) (-0.557) (-0.580) (-0.579) (-0.943) (-0.948) 

Sales Shocks t-1 -0.012
a
 -0.001

a
 -0.012

a
 -0.001

a
 -0.011

a
 -0.001

a
 -0.000 -0.000 

 
(-2.910) (-2.969) (-2.868) (-2.942) (-2.715) (-2.771) (-0.029) (-0.029) 

Market Return t       
-2.470 -0.134 

       
(-0.416) (-0.416) 

GDP Growth  t       
1.484 0.081 

       
(0.351) (0.351) 

         
Year Fixed Yes 

 
Yes 

 
Yes 

 
No 

 
Sector Fixed Yes 

 
Yes 

 
Yes 

 
Yes 

 

         
Pseudo R

2
 0.150 

 
0.147 

 
0.151 

 
0.113 

 
Observations 2,678 

 
2,664 

 
2,418 

 
2,678 
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Panel B: Manufacturing industries experiencing at least one minority stake acquisition 

 (1) (2) (3) (4) 

 Estimate Marginal Eff. Estimate Marginal Eff. Estimate Marginal Eff. Estimate Marginal Eff. 

4-Firm Concentration Ratio t-1 -1.528
a
 -0.134

a
 

    
-1.699

a
 -0.168

a
 

 
(-2.969) (-2.975) 

    
(-3.407) (-3.431) 

20-Firm Concentration Ratio t-1   
-1.055

b
 -0.093

b
 

    

   
(-2.133) (-2.134) 

    
HHI t-1     

-0.048
a
 -0.004

a
 

  

     
(-2.668) (-2.653) 

  
R&D t-1 0.154

a
 0.014

a
 0.147

a
 0.013

a
 0.145

a
 0.013

a
 0.143

a
 0.014

a
 

 
(5.859) (5.946) (5.628) (5.716) (4.912) (4.881) (5.891) (6.008) 

Free Cash Flow t-1 -0.501
b
 -0.044

b
 -0.518

b
 -0.046

b
 -0.539

b
 -0.048

b
 -0.478

a
 -0.047

a
 

 
(-2.269) (-2.299) (-2.339) (-2.378) (-2.265) (-2.293) (-2.967) (-3.024) 

Leverage t-1 -0.475 -0.042 -0.448 -0.040 -0.464 -0.042 -0.354 -0.035 

 
(-0.864) (-0.868) (-0.828) (-0.832) (-0.751) (-0.755) (-0.803) (-0.805) 

Sales Shocks t-1 -0.015
a
 -0.001

a
 -0.015

a
 -0.001

a
 -0.012

b
 -0.001

b
 0.001 0.000 

 
(-2.720) (-2.801) (-2.780) (-2.868) (-2.205) (-2.242) (0.924) (0.925) 

Market Return t       
-4.218 -0.418 

       
(-0.657) (-0.657) 

GDP Growth t       
0.278 0.027 

       
(0.061) (0.061) 

         
Year Fixed Yes 

 
Yes 

 
Yes 

 
No 

 
Sector Fixed Yes 

 
Yes 

 
Yes 

 
Yes 

 

         
Pseudo R

2
 0.142 

 
0.140 

 
0.142 

 
0.101 

 
Observations 1,623 

 
1,627 

 
1,456 

 
1,623 
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Table 4: Change in RPPI and PCM 

This table presents univariate and multivariate analysis of the real producer price index (RPPI) and price cost 

margin (PCM) in manufacturing industries that experienced minority stake acquisitions between 1980 and 2009. 

Panel A compares average values of RPPI and PCM before and after a minority stake acquisition. RPPI measures 

the industry producer price index divided by the GDP deflator. The producer price index is obtained from the 

Bureau of Labor Statistics and the GDP deflator is obtained from the Federal Reserve Board. PCM is calculated 

using data from the Annual Survey of Manufactures conducted by the Census Bureau. It is the value of shipment 

plus the change in inventory net of the cost of materials and payroll divided by the value of shipment plus the 

change of inventory. Panel B presents the multivariate analysis of the change in the RPPI and PCM after PCO 

events. In column 1, the dependent variable is the RPPI in log differences. In column 2, the dependent variable is 

the PCM. For each industry, POST is a dummy variable equal to 0 for the years prior to minority stake acquisitions 

and 1 afterwards. Control variables for RPPI regressions are the cost of materials (MATERLS) in log differences, 

and wages (WAGES) in log differences, both of which are obtained from the Annual Survey of Manufactures. The 

variable yit, also in log differences, captures demand conditions and is as described in Panel C of Table 2. 

Differentiation is a proxy for product differentiation and captures the number of 5-digit SIC codes within each 4-

digit SIC code. CAPEX is the log of annual capital expenditures obtained from Annual Survey of Manufactures. 

The following control variables are calculated using Compustat data. Capital Intensity (CAPINT) is industry total 

assets divided by industry total sales.  R&D is the total research and development expenditures scaled by total 

assets of the industry-year. Leverage (LEVG) is the ratio of total industry debt divided by the sum of total industry 

debt and industry market equity. Sales shock (SHOCK) is the absolute value of the deviation of the industry’s sales 

growth from the median industry’s sales growth. Sales growth (SALESGR) is defined as the change of industry 

total sales from year t-1 to year t divided by year t-1 sales. All regression specifications include a time fixed effect 

and sector fixed effect. Newey-West t-statistics are in the parentheses. Superscripts a, b, and c indicate the 

significance at 1%, 5%, 10% levels, respectively. 

 

Panel A: Univariate Analysis of RPPI and PCM 

 

 
Observations 

Before PCO Event After PCO Event 
Difference                                                

(t-statistics) Mean Mean 

RPPI 166 1.000 1.031 
0.031

a
                                             

(3.070) 

PCM 124 35.090 36.112 
1.022

a
                                          

(2.416) 
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Panel B: Multivariate Analysis of RPPI and PCM 

 

  (1) (2) 

 

RPPI PCM 

  

  POST 0.006
b
 0.015

c
 

 

(2.193) (1.789) 

! Cost of Materials (MATERLS) 0.090
a
 

 

 

(4.780) 

 ! Wages (WAGES) -0.065
a
 

 

 

(-3.643) 

 ! Demand (y) 0.010
c
 

 

 

(1.691) 

 Differentiation -0.000 0.026
a
 

 

(-0.070) (2.905) 

Research & Development (R&D) 

 

0.003
b
 

  

(2.368) 

Capital Expenditure (CAPEX) 

 

0.004
b
 

  

(2.189) 

Capital Intensity (CAPINT) 

 

0.001
a
 

  

(4.831) 

Leverage (LEVG) 

 

-0.918 

  

(-1.253) 

Sales Shock (SHOCK) 

 

-0.006 

  

(-0.628) 

Sales Growth (SALESGR) 

 

0.010 

  

(1.302) 

   Year Fixed Yes Yes 

Sector Fixed Yes Yes 

   R
2
 0.254 0.589 

Observations 1,699 1,705 
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Table 5: Placebo Tests of RPPI and PCM  

This table presents a multivariate analysis of the real producer price index (RPPI) and price cost margin (PCM) in 

randomly selected industries or at randomly selected dates. RPPI measures the industry producer price index divided 

by the GDP deflator. The producer price index is obtained from the Bureau of Labor Statistics and the GDP deflator 

is obtained from the Federal Reserve Board. PCM is calculated using data from the Annual Survey of Manufactures. 

It is the value of shipment plus the change in inventory net of the cost of materials and payroll divided by the value 

of shipment plus the change of inventory. In columns 1 and 2, the sample consists of 119 industries that experienced 

minority stake acquisitions during the 1980 to 2009 sample period but for which the event date have been 

randomized. In columns 3 and 4, the sample consists of 119 randomly selected manufacturing industries which have 

been assigned dates on which a minority stake acquisition was announced (but in a different industry). For each 

industry, the dummy variable POST is set equal to 0 for the years prior to random or actual event date and 1 for the 

years afterwards. Control variables for RPPI regressions are the cost of materials (MATERLS) in log differences, and 

wages (WAGES) in log differences, both of which are obtained from the Annual Survey of Manufacturers. The 

variable yit, also in log differences, captures demand conditions and is as described in Panel C of Table 2. 

Differentiation is a proxy for product differentiation and captures the number of 5-digit SIC codes within each 4-

digit SIC code. CAPEX is the log of annual capital expenditures obtained from Annual Survey of Manufactures. The 

following control variables are calculated using Compustat data. Capital Intensity (CAPINT) is industry total assets 

divided by industry total sales.  R&D is the total research and development expenditures scaled by total assets of the 

industry-year. Leverage (LEVG) is the ratio of total industry debt divided by the sum of total industry debt and 

industry market equity. Sales shock (SHOCK) is the absolute value of the deviation of the industry’s sales growth 

from the median industry’s sales growth. Sales growth (SALESGR) is defined as the change of industry total sales 

from year t-1  to year t divided by year t-1 sales. All regression specifications include a time fixed effect and sector 

fixed effect. Newey-West t-statistics are in the parentheses. Superscripts a, b, and c indicate the significance at 1%, 

5%, 10% levels respectively. 
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  (1) (2) (3) (4) 

 

Random Dates Sample Random Industries Sample 

 

RPPI PCM RPPI PCM 

          

POST -0.005 0.001 -0.000 -0.010 

 

(-0.654) (0.035) (-0.011) (-1.575) 

! Cost of Materials (MATERLS) 0.099
a
 

 

0.059
a
 

 

 

(3.995) 

 

(4.658) 

 ! Wages (WAGES) -0.072
a
 

 

-0.048
a
 

 

 

(-2.984) 

 

(-3.541) 

 ! Demand (y) 0.007 

 

0.018
b
 

 

 

(1.358) 

 

(2.081) 

 Differentiation 0.003 0.025
b
 0.001 0.060

a
 

 

(1.459) (2.529) (0.899) (4.526) 

Research & Development (R&D) 

 

0.002
c
 

 

0.005
b
 

  

(1.943) 

 

(2.358) 

Capital Expenditure (CAPEX) 

 

0.004
b
 

 

0.002 

  

(2.215) 

 

(1.197) 

Capital Intensity (CAPINT) 

 

0.001
a
 

 

0.001
a
 

  

(5.620) 

 

(3.490) 

Leverage (LEVG) 

 

-0.948 

 

-7.557
a
 

  

(-1.048) 

 

(-2.679) 

Sales Shock (SHOCK) 

 

-0.014
c
 

 

-0.018
b
 

  

(-1.657) 

 

(-2.398) 

Sales Growth (SALESGR) 

 

0.016
b
 

 

0.014
b
 

  

(2.380) 

 

(2.207) 

     Year Fixed Yes Yes Yes Yes 

Sector Fixed Yes Yes Yes Yes 

     R
2
 0.216 0.582 0.205 0.579 

Observations 1,841 1,562 1,771 1,099 
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Table 6: Change in RPPI and PCM conditional on entry barriers 

 

This table analyses the change in real producer price index (RPPI) and price cost margin (PCM) following minority stake acquisitions conditional on barriers 

to entry. Panel data on annual RPPI and PCM is used for 119 industries that experienced minority stake acquisitions between 1980 and 2009. RPPI measures 

the industry producer price index divided by the GDP deflator. The producer price index is obtained from the Bureau of Labor Statistics and the GDP deflator 

is obtained from the Federal Reserve Board. PCM is calculated using data from the Annual Survey of Manufactures. It is the value of shipment plus the 

change in inventory net of the cost of materials and payroll divided by the value of shipment plus the change of inventory. Barriers to entry are captured by 

capital expenditure (CAPEX) and capital intensity (CAPINT). Capital expenditure (CAPEX), obtained from Annual Survey of Manufactures is the logarithm of 

total industry capital expenditure. Capital Intensity (CAPINT) calculated using Compustat data is defined as industry total assets divided by industry total 

sales. Panel A (Panel B) analyses RPPI (PCM) in sub-samples of high and low barriers to entry. High (low) capital expenditure industries have above-  

(below-) median value of CAPEX. Likewise, high (low) capital intensity industries have above- (below-) median values of CAPINT. Control variables for 

RPPI regressions in Panel A are the cost of materials (MATERLS) in log differences, wages (WAGES )in log differences, and demand conditions, yit,, also in 

log differences. MATERLS and WAGES are obtained from the Annual Survey of Manufactures and variable yit is as described in Panel C of Table 2. 

Differentiation is a proxy for product differentiation and captures the number of 5-digit SIC codes within each 4-digit SIC code. In Panel B, Leverage (LEVG) 

is the ratio of total industry debt divided by the sum of total industry debt and industry market equity. Sales shock (SHOCK) is the absolute value of the 

deviation of the industry’s sales growth from the median industry’s sales growth. Sales growth (SALESGR) is defined as the change of industry total sales from 

year t-1 to year t divided by year t-1 sales. Newey-West t-statistics are in the parentheses. Superscripts a, b, and c indicate the significance of 1%, 5%, 10% 

levels respectively. 
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Panel A: Subsample Analysis of RPPI 

 

  (1) (2) (3) (4) 

 

High Capital Intensity Low Capital Intensity High Capital Expenditure Low Capital Expenditure 

          

POST 0.007
c
 0.004 0.010

a
 -0.000 

 

(1.880) (1.183) (3.075) (-0.117) 

! Cost of Materials 0.146
a
 0.052

a
 0.158

a
 0.049

a
 

 

(4.244) (3.608) (3.991) (3.895) 

! Wages -0.088
a
 -0.039

b
 -0.137

a
 -0.024

c
 

 

(-3.301) (-2.342) (-3.653) (-1.852) 

! y 0.007 0.007 0.006 0.011
c
 

 

(0.770) (1.303) (0.905) (1.707) 

Differentiation 0.003 -0.000 0.003 -0.006
c
 

 

(1.216) (-0.196) (1.201) (-1.943) 

     Year Fixed Yes Yes Yes Yes 

Sector Fixed Yes Yes Yes Yes 

R
2
 0.306 0.297 0.296 0.285 

Observations 845 854 879 820 

Difference test of coefficient on POST Difference test of coefficient on POST 

t-statistic                                                 

(p-value) 

1.35                                                                            

(0.260) 

2.83
c
                                                                                      

(0.059) 

 

 

 

 

 



!

!

!

"#!

 

Panel B: Subsample Analysis of PCM 

  (1) (2) (3) (4) 

 

High Capital Intensity Low Capital Intensity High Capital Expenditure Low Capital Expenditure 

          

POST 0.038
a
 -0.004 0.031

a
 0.010 

 

(3.203) (-0.404) (2.822) (0.769) 

RD 0.002 0.004
b
 0.003 0.000 

 

(0.865) (2.319) (1.483) (0.292) 

Differentiation 0.027
b
 0.016 0.037

a
 0.009 

 

(2.324) (1.385) (2.974) (0.860) 

Leverage -8.883
b
 -0.449 -9.013

b
 0.028 

 

(-2.403) (-0.952) (-2.136) (0.078) 

Sales Shock -0.003 -0.004 0.001 -0.005 

 

(-0.251) (-0.411) (0.079) (-0.507) 

Sales Growth 0.018
c
 0.015 0.018 0.014 

 

(1.672) (1.581) (1.297) (1.571) 

     Year Fixed Yes Yes Yes Yes 

Sector Fixed Yes Yes Yes Yes 

R
2
 0.555 0.584 0.533 0.697 

Observations 798 907 965 740 

Difference test of coefficient on POST Difference test of coefficient on POST 

t-statistic                                                  

(p-value) 

4.01
b
                                                                              

(0.018) 

8.12
a 
                                                                                       

(0.000) 
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Table 7: Placebo test in subsamples of barriers to entry 

This table examines the change in the real producer price index (RPPI) and price cost margin (PCM) following a 

randomly selected “event” date in a sample of 119 manufacturing industries that experienced minority stake 

acquisitions between 1980 and 2009. RPPI measures the industry producer price index divided by the GDP 

deflator. The producer price index is obtained from the Bureau of Labor Statistics and the GDP deflator is obtained 

from the Federal Reserve Board. PCM is calculated using data from the Annual Survey of Manufactures. It is the 

value of shipment plus the change in inventory net of the cost of materials and payroll divided by the value of 

shipment plus the change of inventory. Barriers to entry are captured by capital intensity (CAPINT) which is 

calculated as industry total assets divided by industry total sales. High (low) capital intensity industries have 

above- (below-) median values of CAPINT. For each industry, the dummy variable POST is set equal to 0 for the 

years prior to the random event date and 1 for the years afterwards. Control variables for RPPI regressions are the 

cost of materials (MATERLS) in log differences, wages (WAGES) in log differences, and demand conditions, yit, , 

also in log differences. MATERLS and WAGES are obtained from the Annual Survey of Manufactures and 

variable yit is as described in Panel C of Table 2. Differentiation is a proxy for product differentiation and captures 

the number of 5-digit SIC codes within each 4-digit SIC code. Control variables for the PCM regression are as 

follows. Leverage (LEVG) is the ratio of total industry debt divided by the sum of total industry debt and industry 

market equity. Sales shock (SHOCK) is the absolute value of the deviation of the industry’s sales growth from the 

median industry’s sales growth. Sales growth (SALESGR) is defined as the change of industry total sales from year 

t-1 to year t divided by year t-1 sales. All regression specifications include a time fixed effect and sector fixed 

effect. Newey-West t-statistics are in the parentheses. Superscripts a, b, and c indicate the significance of 1%, 5%, 

10% levels respectively. 
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  (1) (2) (3) (4) 

Random Dates Sample: High Capital Intensity Industry Low Capital Intensity Industry 

 

RPPI PCM RPPI PCM 

          

POST 0.000 -0.020 0.016 -0.015 

 

(0.064) (-0.857) (1.022) (-0.655) 

! Cost of Materials (MATERLS) 0.150
a
  0.062

a
  

 

(4.495)  (2.952)  

! Wages (WAGES) -0.091
a
  -0.044

c
  

 

(-3.541)  (-1.860)  

! Demand (y) 0.002
c
  0.002

b
  

 

(1.898)  (2.294)  

Differentiation 0.003 0.072
a
 0.007

c
 -0.010 

 

(1.427) (5.638) (1.823) (-0.797) 

Research & Development (R&D)  0.009
a
  0.000 

 

 (3.185)  (0.408) 

Leverage (LEVG)  -6.608
c
  -0.956 

 

 (-1.791)  (-1.024) 

Sales Shock (SHOCK)  0.002  -0.014 

 

 (0.118)  (-1.170) 

Sales Growth (SALESGR)  -0.007  0.025
a
 

 

 (-0.508)  (2.705) 

 

    

Year Fixed Yes Yes Yes Yes 

Sector Fixed Yes Yes Yes Yes 

 

    

R
2
 0.294 0.657 0.325 0.555 

Observations 962 717 1,006 926 
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Table 8: The role of acquirer and target size  

 

This table presents a cross-sectional analysis of the relation between firm characteristics and the change in real producer 

price index (RPPI) and price cost margin (PCM) following minority stake acquisitions. The sample consists of 119 

industries that experienced minority stake acquisitions between 1980 and 2009. In Panel A, the dependent variable is the 

average log RPPI over the two years after a minority stake acquisition less the average log RPPI during the two preceding 

years. In Panel B, the dependent variable is the average PCM over the two years after a minority stake acquisition less the 

average PCM during the two preceding years. Acquirer (Target) Total Asset Dummy is equal to 1 if acquirer (target) total 

assets are above the sample median. Similarly, Acquirer (Target) Market Share Dummy is equal to 1 if acquirer (target) 

market share is above sample median. In the RPPI regression we control for change in the cost of materials, change in 

wages and change in demand conditions (y). The changes are calculated as the average during the two years following the 

minority stake acquisition less the average during the two years prior to the acquisition. Differentiation is a proxy for 

product differentiation and captures the number of 5-digit SIC codes within each 4-digit SIC code. Control variables in the 

PCM regression of Panel B are as follows. Capital expenditure obtained from Annual Survey of Manufactures is the 

logarithm of total industry capital expenditure. Capital Intensity is industry total assets divided by industry total sales. 

R&D is the total research and development expenditures scaled by total assets of the industry-year. Leverage is the ratio 

of total industry debt divided by the sum of total industry debt and industry market equity. Sales shock is the absolute 

value of the deviation of the industry’s sales growth from the median industry’s sales growth. Sales growth is defined as 

the change of industry total sales from year t-1 to year t divided by year t-1 sales. t-statistics clustered at the 2-digit SIC 

code are presented in parentheses.
 
Superscripts a, b, c  indicate significance at 1%, 5% and 10% levels, respectively. 

 

Panel A: Cross sectional analysis of RPPI 

  (1) (2) (3) (4) 

 

!RPPI !RPPI !RPPI !RPPI 

          

! Cost of Materials  0.200
b
 0.224

a
 0.182

b
 0.202

b
 

 

(2.192) (3.050) (2.132) (2.733) 

! Wages -0.134 -0.159 -0.105 -0.109 

 

(-1.025) (-1.662) (-0.932) (-1.029) 

! y 0.119
b
 0.128

b
 0.144

b
 0.146

b
 

 

(2.124) (2.380) (2.781) (2.616) 

Differentiation 0.029
c
 0.027 0.029

b
 0.031

b
 

 

(1.995) (1.630) (2.460) (2.461) 

Acquirer Total Asset Dummy 0.076
a
 

   

 

(3.548) 

   Target Total Asset Dummy 

 

0.051
b
 

  

  

(2.259) 

  Acquirer Market Share Dummy 

  

0.059
a
 

 

   

(3.689) 

 Target Market Share Dummy 

   

0.069
a
 

    

(3.072) 

Observations 118 117 126 126 

R
2
 0.272 0.251 0.262 0.279 
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Panel B: Cross sectional analysis of PCM 

  

  (1) (2) (3) (4) 

 

!PCM !PCM !PCM !PCM 

          

Capital Expenditure 0.225 0.133 0.162 0.113 

 

(0.647) (0.341) (0.652) (0.405) 

Capital Intensity 0.059
b
 0.057

b
 0.065

b
 0.059

b
 

 

(2.987) (2.457) (2.892) (2.588) 

Research & Development 0.401 0.472 0.600 0.696 

 

(0.865) (0.945) (1.497) (1.648) 

Differentiation 0.725 0.945 1.064 1.135 

 

(1.454) (1.562) (1.733) (1.585) 

Sales Growth 0.788 0.019 1.953 2.965 

 

(0.223) (0.005) (0.513) (0.810) 

Leverage 2.019 2.263 0.075 -0.155 

 

(0.837) (0.556) (0.031) (-0.051) 

Sales Shock 0.499 0.915 0.967 0.844 

 

(0.311) (0.640) (0.705) (0.627) 

Acquirer Total Asset Dummy 2.097
a
 

   

 

(3.364) 

   Target Total Asset Dummy 

 

2.057 

  

  

(1.559) 

  Acquirer Market Share Dummy 

  

3.003
b
 

 

   

(2.256) 

 Target Market Share Dummy 

   

3.031
b
 

    

(3.041) 

Observations 86 86 94 94 

R
2
 0.179 0.184 0.214 0.205 
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Table 9: Impact of percentage of shares acquired 

 
This table presents a cross-sectional analysis of the relation between the percentage of shares acquired and the change in 

real producer price index (RPPI) and price cost margin (PCM) following minority stake acquisitions. The sample 

consists of 119 industries that experienced minority stake acquisitions between 1980 and 2009. In column 1, the 

dependent variable is the average log RPPI over the two years after a minority stake acquisition less the average log 

RPPI during the two preceding years. In column 2, the dependent variable is the average PCM over the two years after a 

minority stake acquisition less the average PCM during the two preceding years. Acquirer (Target) Total Asset Dummy 

is equal to 1 if acquirer (target) total assets are above the sample median. Similarly, Acquirer (Target) Market Share 

Dummy is equal to 1 if acquirer (target) market share is above sample median. In the RPPI regression, we control for 

change in the cost of materials, change in wages and change in demand conditions (y). The changes are calculated as the 

average during the two years following the minority stake acquisition less the average during the two years prior to the 

acquisition. Differentiation is a proxy for product differentiation and captures the number of 5-digit SIC codes within 

each 4-digit SIC code. Control variables in the PCM regression of Panel B are as follows. Capital expenditure obtained 

from Annual Survey of Manufactures is the logarithm of total industry capital expenditure. Capital Intensity is industry 

total assets divided by industry total sales. R&D is the total research and development expenditures scaled by total assets 

of the industry-year. Leverage is the ratio of total industry debt divided by the sum of total industry debt and industry 

market equity. Sales shock is the absolute value of the deviation of the industry’s sales growth from the median 

industry’s sales growth. Sales growth is defined as the change of industry total sales from year t-1  to year t divided by 

year t-1 sales. t-statistics clustered at the 2-digit SIC code are presented in parentheses.
 
Superscripts a, b, c  indicate 

significance at 1%, 5% and 10% levels, respectively. 
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  (1) (2) 

 

!RPPI !PCM 

      

Percentage Acquired 0.001
b
 0.077

b
 

 

(2.355) (2.603) 

! Cost of Materials 0.159
b
 

 

 

(2.145) 

 ! Wages -0.100 

 

 

(-0.883) 

 ! y 0.162
a
 

 

 

(3.032) 

 Differentiation 0.022 0.618 

 

(1.581) (1.359) 

Capital Expenditure 

 

0.150 

  

(0.575) 

Capital Intensity 

 

0.058
b
 

  

(2.868) 

Research & Development 

 

0.462 

  

(1.156) 

Sales Growth 

 

1.157 

  

(0.309) 

Leverage 

 

1.424 

  

(0.481) 

Sales Shock 

 

0.691 

  

(0.504) 

Observations 126 94 

R
2
 0.234 0.162 

 


