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Abstract: The welfare implications of vertical mergers have been a subject of disagreement for
decades. Similar to horizontal mergers, economists need to weigh the efficiency gains relative to the
market power concerns when considering the competitive effects of vertical mergers. However, in
vertical mergers, regulators are also concerned with other potential harmful effects, such as input and
customer foreclosure. Using an event style technique, this paper explores these vertical theories of
harm by comparing the abnormal returns of acquirers, targets, and the two combined in vertical and
horizontal mergers that were challenged by regulators as potentially anticompetitive. Our results
indicate that abnormal returns to targets were similar between vertical and horizontal mergers, but
the gains to targets relative to acquirers were far higher in vertical versus horizontal mergers (53.6%
versus 39.5%). In addition, we found that exclusionary effects have a positive impact (0.24% of the
dollar abnormal return) on the bargaining position of targets. In contrast, acquirers gain 0.45% and
0.39% of the dollar abnormal return relative to targets when the antitrust concern entails collusive
effects or elimination of potential competition, respectively.

Keywords: event study; abnormal returns; vertical mergers; collusion; exclusionary effects; unilat-
eral effects

JEL Classification: 1.44; 1.41; L10; L40

1. Introduction

Companies are constantly assessing the appropriate boundary of their firm, both in
the scope of products and services offered and in the value added of the firm. As such,
companies grapple with the decision whether to vertically integrate or contract out for
upstream or downstream activities. Companies vertically integrate to lower costs through
increased scale or scope (Chandler 1962) and also to lower transaction costs (Coase 1937;
Williamson 1975). Economic advantages to vertical integration may also include increased
market power in vertical markets as companies leverage their position in one market to
gain advantages in another stage of the supply chain. It is the increased market power
of firms that can accrue to vertically integrated firms that raises the scrutiny of antitrust
authorities who weigh the potential market power advantages of the firm relative to the
argued efficiency gains that would occur from the merger.

To understand the motivations behind mergers, scholars have employed event studies
to assess investor expectations of abnormal gains from the mergers. Event studies' have
been widely used since Eckbo and Wier’s (1985) seminal study to assess the market power
versus efficiency effects in horizontal mergers. Few studies, however, have examined
investor expectations regarding the potential anticompetitive effects from vertical mergers.
This paper seeks to fill this gap by examining the relative gains from vertical mergers
between the acquirer, target, and combined firm based on key vertical theories of harm
identified by antitrust authorities. No other paper, to our knowledge, has estimated the
abnormal returns in vertical mergers relative to vertical theories of harm. By examining
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investor expectations behind the merger, we can gain insights into the key drivers and
potential effects of vertical mergers.

Recently, antitrust authorities in the US have increased their focus on vertical mergers,
culminating in the 2020 merger guidelines for vertical mergers. Similar to analyzing a
horizontal merger, the antitrust authorities are concerned with likely changes in competitive
outcomes from a vertical merger. The vertical theories of harm that concern regulators
include foreclosing on inputs or customers, misusing sensitive customer information, fore-
stalling or eliminating entry, increasing the opportunities to collude, or evading taxation or
regulations. Antitrust authorities then evaluate any efficiency gains, to include potentially
eliminating double marginalization or other cost reductions, against the likely detrimental
and competitive effects when deciding whether or not to challenge a vertical merger.

With increased focus on vertical mergers, it is instructive for policy makers to under-
stand the potential motivation of acquirers in their pursuit of vertical mergers. One method
to evaluate merger motivation is to assess investor expectations via an event study. There
have been many event studies that have examined the potential market power versus effi-
ciency effects of horizontal mergers, but few studies have examined investor expectations
regarding the potential anticompetitive effects from vertical mergers.

Given the increased concern regarding the vertical theory of harm to policy makers,
this paper assesses how these theories of harm impact investor expectations regarding the
potential benefits from vertical mergers. The contribution of this paper then is to empirically
estimate how the key vertical theories of harm identified in particular merger cases impact
the abnormal returns of acquirers, targets, and the combined merged firm. To carry out this
assessment, we posited the following hypotheses:

I Abnormal returns are lower for vertical relative to horizontal mergers, due to rivals
gaining increased market power in horizontal mergers.

II.  Abnormal returns will be higher for targets in vertical mergers when antitrust con-
cerns focus on exclusionary effects, such as input or customer foreclosure. In contrast,
relative gains will be higher for acquirers when eliminating /forestalling competition
or overall collusive effects are the primary vertical theory of harm.

2. Literature Review
2.1. Welfare Impacts of Vertical Mergers

Economist reviews have varied as to the welfare impacts of vertical mergers. Economists
such as Bork (1978) and Posner and Easterbrook (1981) argued that market foreclosure
could never be a rational business strategy. In part due to their arguments, the 1984 merger
guidelines did not discuss vertical foreclosure (Chipty 2001). In fact, economists, such
as Riordan and Williamson (1985), Masten (1984), and Walker and Weber (1987), argued
that vertical mergers are welfare enhancing because they lower transactions costs. These
transactions costs, Fan and Goyal (2006) note, are particularly relevant when they involve
asset specificity and uncertainty in market transactions. Sokol (2018) adds that “antitrust
populists” who have sought to impede vertical mergers had largely ignored that vertical
mergers are often efficiency enhancing, given the wide-ranging innovation that may emerge
from the integrated company. Sokol (2018) further contends that any change in policy
making that obstructs vertical mergers might actually dampen competition because the
potential for vertical mergers provides incentives for start-ups and nascent businesses.
Wong-Ervin (2019) sums up the argument that the generally accepted belief behind modern
antitrust analysis of vertical mergers is that these mergers advance competition or are
neutral in their impact on the market.

Others, such as Perry and Groff (1985), maintain that vertical integration can lower
welfare if differing forms of competition exist across the supply chain. For example, they
show that vertical integration by an oligopolist into a monopolistically competitive market
can lower welfare. Kedia et al. (2011) add that economists generally agree that due to the
possibility of rationing inputs, shutting out competitors, and price discrimination, vertical
integration is value enhancing in the presence of imperfect competition. They, in fact, find
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e Exclusionary effects

eInput foreclosure
eCustomer foreclosure
*Misuse of customer sensitive information

that returns in vertical deals in non-competitive markets are higher than those in other
vertical mergers. Kedia et al. (2011) further contend that if vertical deals enable the merged
firm to shut out rivals, then there will be losses to competitors as well as the acquirers.
Similarly, Luco and Marshall (2020) examine pricing incentives in multiproduct firms. They
find that vertical integration causes price decreases in products where double margins
are eliminated but price increases in other products where double margins would not
exist, sold by the firm. Finally, Beck and Morton (2021) weigh in that the welfare effect
of vertical mergers is transaction dependent. They study 29 vertical mergers and find an
even mix between welfare-enhancing transactions and mergers that harm consumers and
competitors. Jurich and Walker (2019) add another rationale for the gains from vertical
mergers in their contention that acquirer gains are correlated to the size of the acquiring
firm and negatively related to the size of the target firm.

Williamson (1985) and Perry (1989) add that vertical integration may lead to efficient
investments when firms need to invest in assets that are specialized and market exchanges
are difficult. Given the importance of intangible assets, Kedia et al. (2011) use research
and development (R&D) expenditures to capture asset specificity and find that vertical
deals are associated with higher abnormal returns when both the target and acquirer are
R&D intensive. Finally, Cooper et al. (2005) and Lafontaine and Slade (2007), who are also
often cited for their findings, summarize that vertical mergers are generally procompetitive.
However, there are many industry’-specific vertical merger studies’ that have mixed results
regarding the welfare impact of vertical mergers.

2.2. Vertical Theory of Harm

Antitrust authorities have been concerned about the potential harm to consumer wel-
fare resulting from horizontal mergers for over a century. As such, merger challenges often
focus on the increased concentration that would result from a merger, with the implication
being that increased concentration will enhance the likelihood that the merged firm will
unilaterally exercise market power. In addition, the merger may raise the likelihood of
coordination between the merged firm and its competitors.

With vertical mergers, antitrust authorities* are concerned about decreased compe-
tition and the potential harm to the consumer upstream or downstream from the merger.
These effects shown in Figure 1 are referred to as vertical theory of harm and are used as
the rationale in antitrust complaints to challenge vertical mergers.

buyer

e Coordinated effects

eElimination of a disruptive

eCollusive information

Eliminating potential competitors

el Unilateral effects

el Evasion of regulations

Figure 1. Breakdown of vertical theories of harm.
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As shown in Figure 1, exclusionary effects include input foreclosure, whereby the
merging firm harms competition in the downstream market by cutting off a source of
supply or raising prices to rivals, and customer foreclosure, in which the merged firm stops
purchasing inputs from a rival® to the upstream merged unit, allowing the merged company
to raise prices in the market. Exclusionary effects also cover misuse of a competitor’s
sensitive information that was shared pre-merger with a customer who then merged
with an upstream rival. The other key vertical theories of harm are eliminating potential
competitors, evasion of regulation, and unilateral effects, in which the merged firm gains
pricing power. These vertical theories of harm form the basis of the investigation in this
paper to assess differences in investor expectations regarding motivations behind the
vertical merger.

2.3. Empirical Studies Regarding Gains in Vertical Mergers

Fama et al. (1969) first employed a financial event study to examine the effect that
a stock split has on stock market returns.® They found unusually high returns on stock
prices in the months preceding stock splits. Many years later Eckbo and Wier (1985) used
the event study to test the effectiveness of the 1976 Hart-Scott-Rodino (“HSR”) Act. They
examined whether investor reactions to merger events indicate that the merger is collusive
or efficiency enhancing. In a similar study, Lubatkin (1987) showed that mergers reliably
lead to permanent shareholder gains for both the acquirer and target companies among all
levels of firm relatedness.

Scholars started to examine relative gains from vertical mergers in the early 1990s. The
following Figure 2 lists some of the major studies and the results that assessed the gains in
and effects from vertical mergers.

Chatterjee (1991) built on prior research to examine how investor expectations for
vertical mergers vary with market concentration. He finds that acquirers gain the most in
vertical mergers when the markets in which they compete differ greatly by concentration
whereby the acquirer competes in a concentrated market and the target firms plays in a
fragmented market. His findings support the contention of Spiller (1985) that the gains
from vertical mergers are reduced when both companies have similar levels of market
power.

Fan and Goyal (2006) then added to the research by constructing an event study
covering a large sample of mergers, whereby they inferred relatedness of companies
through input/output tables. They found that more than 33% of their sample of 2100
mergers from the early 1960s through the mid-1990s show vertical relations. Their results
also showed that average combined wealth effects from vertical mergers were similar to
those found in horizontal mergers, which were approximately 2.5% during a three-day
event window surrounding the merger transaction. Kedia et al. (2011) found abnormal
returns to be higher for targets and acquirers in more concentrated markets or industries
with higher R&D; their results also indicate that abnormal returns to rivals are negative.
Their findings fit with those of Higgins and Rodriquez (2006) and Fidrmuc et al. (2012) that
acquirers gain the most from mergers (horizontal and vertical) when the target has high
R&D and/or intangible asset intensity. In contrast, Shenoy (2012) finds abnormal returns
for rivals associated with vertical mergers to be higher, but they admit that the returns to
rivals may be higher because these firms could be acquired as well.

Ahern (2012) added to the literature by comparing returns in vertical mergers, both
forward and backward, to horizontal mergers. Ahern (2012) measures their relative gains
from the merger by finding the difference in the abnormal dollar returns between the target
and the acquirer, divided by the combined pre-merger values. Using this measure, he finds
that targets gain only modestly relative to acquirers.
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Chatterjee (1991)

eAcquirers gain the most in vertical mergers in concentrated markets

eAverage combined firm abnormal returns are 2.5% in horizontal and

Fan and Goyal (2006) vertical mergers

Kedia et al. (2011)
Shenoy (2012)

Ahern (2012
Baker et al. (2014)

Gil (2015)

eAnormal returns are higher for targets and acquirers in more concentrated
markets with higher R&D.

eReturns to rivals to be lower in vertical mergers

eAbnormal returns are higher for rivals in vertical mergers,

eAcquirers gain slightly relative to targets in vertical mergers

increase in market share of hopsitals integrated with physicians increased prices

oVertically integrated theaters charged lower prices and sold more
admission tickets than nonintegrated theaters

Gil and Warzynski (2015) *Vertically integrated video games have higher sales and prices than

Crawford et al. (2018)

Hosken and Taylor (2020)

Baker et al. (2020)

Cuesta et al. (2019)

Capps et al. (2018)

Wan and Sanders (2017)

Koch et al. (2020)

Yang (2020)

independent games due to higher quality and better release strategies.

- Vertical integration between regional sports networks and programming
distributors increases consumer and total welfare

eAverage retail price of gasoline was unchanged due to vertical separation

eGeneralists charge higher prices when they are integrated with specialists

eVertical integration lowers welfare and increases steering incentives

*Prices for medical services provided by physicians acquired by hospitals
increase 14%

eVertical integration in the soft drink industry increased welfare by
improving information sharing, which improves forecasting

*No change in health outcomes as a result of hospitals and physican
practices merging

*A vertical merger can increase innovation and welfare due to investment
coordination of the merged firm

Boehm and Sonntag (2021) eSupplier relationships are more likely to dissolve when a supplier vertically

integrates with the buyer's competitor

Figure 2. Studies assessing the relative gains in and effects from vertical mergers, including Chatterjee
(1991), Fan and Goyal (2006), Kedia et al. (2011), Shenoy (2012), Ahern (2012), Baker et al. (2014), Gil
(2015), Gil and Warzynski (2015), Crawford et al. (2018), Hosken and Taylor (2020), Baker et al. (2020),
Cuesta et al. (2019), Capps et al. (2018), Wan and Sanders (2017), Koch et al. (2020), Yang (2020),
Boehm and Sonntag (2021).

In recent years, there has been a heightened interest in studying vertical mergers in
particular segments. Baker et al. (2014) investigated the impact of vertical integration on
hospital prices, volumes (admissions), and spending for privately insured patients. They
found that an increase in the market share of hospitals with the tightest vertically integrated
relationship with physicians-ownership of physician practices-was associated with higher
hospital prices and spending. Gil and Warzynski (2015) empirically investigated the
relation between vertical merger and video game performance in the U.S using data set on
video game monthly sales from October 2000 to October 2007. They show that although
vertically integrated games produce higher revenues, sell more units and sell at higher
prices than independent games, they don’t seem to have an effect on the quality of video
game production. Crawford et al. (2018) studies vertical integration of regional sports
networks (RSNs) with multi-channel video programming distributors (MVPDs) in the U.S.
The market power implications of these vertical mergers lead to license fees charged to
downstream distribution rivals in excess of what an independent RSN would negotiate.
Capps et al. (2018) also analyzed hospital acquisitions of physician practices with the use
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of claims data from private insurers during 2007-2013. They found that the prices for the
services provided by acquired physicians increase by an average of 14.1% post-acquisition.
Cuesta et al. (2019) developed a model of bargaining and patient demand to assess the
impact of integration between hospitals and insurers in Chile during 2013-2016. They
found that welfare implications of vertical integration are ambiguous as cost efficiencies
and the elimination of double marginalization may offset increases in market power and
incentives to raise rivals’ costs. Finally, Yang (2020) consider a hypothetical merger between
a manufacturer of cellular phones and its chip supplier, with a focus on the incentives for
product innovation.

Finally, Boehm and Sonntag (2021) used data on suppliers, customers, and competitors
of large U.S. and foreign firms to test for input foreclosure that results from vertical integra-
tion. They find that firms experience a substantial drop in sales when one of their suppliers
integrates with one of their competitors. This sales drop is mitigated if the firm has alterna-
tive suppliers in place. These findings are consistent with anticompetitive effects of vertical
mergers, such as vertical foreclosure, rising input costs for rivals, or self-foreclosure.

This study builds on the empirical findings and techniques of Fan and Goyal (2006),
Ahern (2012), and the sector specific studies by testing the impact of vertical theories of
harm on a sample of vertical and horizontal mergers challenged by the government for
antitrust concerns. We expect abnormal returns for targets, acquirers, and the merged firm
to be impacted by the specific vertical theories of harm (e.g., exclusionary and coordinated
effects) of concern to regulators. Our contention is contrary to the argument put forward
by Kwoka and Gu (2015), who argued that antitrust concerns would not have a very large
effect on stock price due to the tendency of firms to screen potential purchases before
making an announcement.

3. Materials and Methods
3.1. Data

The study covers a total of 140 mergers as shown in Figure 3 that were announced
between 1994 and 2018.

140 mergers

77 challenged
horizontal
mergers

63 vertical
mergers

58 challenged
mergers (theory 5 non-challenged

of harm mergers
identified)

Figure 3. Breakdown of mergers covered in the study.

The 58 challenged vertical merger transactions were identified by Salop and Culley
(2016)” as vertical enforcement actions by the DOJ or FTC during that time period. The
listing includes both merger challenges and proposed vertical transactions that were never
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consummated, likely due to antitrust concerns. The data also includes 77 horizontal mergers
that were challenged by the FTC or DOJ over the same time period. These challenged
horizontal mergers were chosen because the FTC or DOJ provided merger challenge
documents that listed the rationale to challenge the merger.

3.2. Event Study Methodology

To determine investor reactions to the merger announcement event, we calculated the
abnormal returns based on the Fama—French four factor, using the following 4-step method
presented in MacKinlay (1997).

Step 1: specify the timeline for an event study, including the event time, event window,
and estimation window.

- The event time corresponds to the day of the merger announcement.

- The estimation window [Ty, Tj] corresponds to the window [—150, —30], which is the
period that spans from 150 days prior to the merger announcement to 30 days prior to
the announcement date.

- The event window [Tj, T;] is the window surrounding the event announcement date
(0). We have (—1, +1) or (—2, +2) depending on the window of 1 or 2 days prior to the
announcement and 1 or 2 days after the announcement.

The following Figure 4 summarizes the different steps in an event study.

< Estimation Window ]< Event Window ]
\ \ \ \ >
T, T, 0 T, T

Figure 4. Timeline for an event study.

Step 2: measure the abnormal returns in the event window.
We first estimate the expected returns as follows:

ERit) = Rt + p1(Rme — Ree) + P2(SMBy) + p3(HMLy) + pa(Momentum;) ey

E(Rjt) are the expected returns and R;; are the actual returns for company i during
period t. Actual holding period returns for the acquirer and target were found from the
CRSP database for the three- and five-day event surrounding the merger announcement.
From the CRSP database we also found values during the event window for each of
the Fama-French variables, which are th, the risk-free rate, Ryt — th, the excess return
on the market relative to the risk-free rate, SMB;, the difference in return between large
versus small stocks, HML;, the difference in return of value between high and low book to
market ratio or between growth and value, and momentum, the excess return from stocks
buying/selling stocks with increasing /decreasing prices.

Step 3: compute the abnormal return as actual return minus the expected return for
each firm as shown below:

ARjt = Ryt — E(Ryt) 2)

To estimate the abnormal returns for the acquirer and the target, the four Fama—French
variables were regressed against the acquirer and target firm returns over a period of
120 days, starting 150 days from the merger announcement and ending 30 days prior to
the merger announcement. The betas from these estimations were then multiplied by the
Fama-French variables that were found during the 3- or 5-day event window to determine
the expected returns.
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Step 4: compute the cumulative abnormal returns for the acquirer and target based on
the following formula:

5
CAR; =) ARy ®)
t=1

In addition, we calculated the weighted combined CAR (WCARy) as shown in Equa-
tion (4) with i referring to the acquirer, j the target, and k the combined firm.

(SCAR) -, p:.  (SCAR))

CAR;j (4)

To calculate the WCARy, we found the dollar CAR value for the acquirer ($CAR;) and
the target (5CAR;) by multiplying the CAR found in Equation (3) by the market value (MV)
of the acquirer and target in the year of the merger. We then divided these dollar CAR
values by the combined dollar CARs for the acquirer and target (5CAR; and $CAR;) to
obtain the percent that acquirer and target represented of the total abnormal returns. We
did this to weight the target and acquirer CARs by their market value. We then added the
weighted acquirer and target CARs to find the weighted combined CAR (WCARy). For
some mergers, only target or acquirer CARs were available but not both. In these cases, no
combined CAR is provided.

Table 1 shows the number of cases® of vertical theory of harm and the average three-
day CARs for the acquirer, target, and combined firm for each vertical theory of harm
category and sub-category.

Table 1. Three-day CARs by vertical theory of HARM.

Number  Average Acquirer  Average Target =~ Weighted Combined

Vertical Theory of Harm of Cases 3-Day CAR 3-Day CAR 3-Day CAR’
1. Exclusionary effects 51 0.9% 10.8% 5.3%
la. Foreclosure of inputs 32 1.2% 8.9% 4.9%
1b. Customer foreclosure 12 0.01% 12.5% 11.1%
.1c. Mlsuse of competitors’ sensitive 2 21% 12.1% 7 5%
information
2. Coordinated effects 39 3.6% 11.8% 4.2%
2a. Elimination of a disruptive o o o
buyer or other facilitating effects 3 9-1% 4.6% 57%
2b. Collusive information exchange 39 3.5% 11.8% 4.1%
3. Ellml.n.atlon of potential 37 2 8% 9.9% 9.1%
competition
4. Unilateral effects 115 3.5% 9.9% 3.6%
5. Evasion of regulation 2 4.2% - -
Average 3.1% 10.3% 4.5%

Exclusionary effects and evasion of regulations were only mentioned in vertical merger
complaints, while unilateral effects, elimination of potential competition, and coordinated
effects were noted in both vertical and horizontal mergers. We see in Table 1 higher
target 3-day CARs with coordinated effects, which is driven somewhat by elimination of a
disruptive buyer, although there were only three observations for this vertical theory of
harm. For acquirer CARs, we find the highest 3-day CARs due to evasion of regulation and
the lowest average CARs in connection with elimination of a disruptive buyer.

Table 2 compares 3 -and 5-day CARs for vertical and horizontal mergers for acquirers
and targets as well as the t-test results to discern statistical differences. Table 2 also summa-
rizes the relative gains from the merger using the following equation, which is consistent
with Ahern’s (2012)'? approach.
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0 (SCAR))
»%o$CAR; = (5)
($CAR1- + $CAR]-)
Table 2. Average returns in vertical versus horizontal mergers and ¢-test results.
CARs by Type Mean Vertical = Mean Horizontal  All Mergers T-Test
Target
3-day target CARs 10.9% 10.3% 10.3% 0.63
5-day target CARs 11.5% 11.7% 11.5% —0.04
Acquirer
3-day acquirer CARs 0.2% 4.8% 3.0% 2.53
5-day acquirer CARs 0.9% 6.3% 4.1% 2.61
Weighted combined
3-day combined CARs 6.1% 8.6% 7.5% 0.31
5-day combined CARs 7.0% 7.6% 7.1% 0.46
Relative gains to the merger (target to total abnormal returns)
3-day event 53.6% 39.9% 44.3% -1.73
5-day event 53.7% 39.5% 45.1% -1.82

From the chart above, we see that the average target 3- and 5-day CARs of horizontal
mergers are similar between vertical and horizontal mergers with a t-test showing the
difference in the means to be insignificant. These summary findings align with those of
Fan and Goyal (2006) and Kedia et al. (2011). In addition, we see that acquirer CARs are
higher for horizontal versus vertical mergers, which again aligns with Kedia et al. (2011);
this result is confirmed by a significant ¢-test. For combined weighted CARs, the ¢-tests for
both the 3- and 5-day events suggest the differences in mean CARs between acquirer and
targets in vertical versus horizontal mergers are also not significant.

Table 3 shows summary data for company-specific variables and method of financing
the mergers, both of which were used as control variables in estimating CARs.

Table 3. Data Summary.

Variable Mean Vertical Mean Horizontal Total

R&D intensity

Acquirer 4.2% 7.0% 6.3%

Target 5.6% 16.8% 11.2%
Asset intensity

Acquirer 50.0% 41.6% 23.3%

Target 21.6% 52.5% 29.2%
Revenues

Acquirer $27,732 $22,956 $24,880

Target $15,358 $5477 $9765

Revenue difference $12,541 $17,478 $15,150
Financing

Cash 54.2% 48.1% 51.1%

Stock 37.6% 45.8% 41.9%

We see from the table that R&D intensity was higher for targets than acquirers. In
addition, R&D intensity was higher in horizontal versus vertical mergers for both targets
and acquirers. This summary result suggests that acquirers may find synergies in merging
with R&D-intensive companies. With asset intensity, we see a different pattern with
acquirer asset intensity being far higher than target asset intensity in vertical mergers, but
the opposite being the case in horizontal mergers. In addition, we see, as expected, that
the revenues of acquirers are larger than those of targets and that this difference is greater
in horizontal versus vertical mergers. This summary result indicates that acquirers find
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greater synergy in acquiring similar-sized companies in vertical versus horizontal mergers.
Lastly, there appears to be a difference in the financing method, with a larger percent of
vertical mergers financed with cash than with stock. We will explore the significance of
these variables on abnormal returns in our regression results.

3.3. Methodology

To assess the impact of vertical theories of harm on abnormal returns associated
with the merger, we employed an event study technique to calculate abnormal returns
during a three-day and five-day window surrounding the merger announcement. Merger
announcements were identified from press releases. We then regressed the transaction-
specific vertical theory of harm(s) detailed in Salop and Culley’s (2016) paper for each of
the 58 vertical mergers along with theories of harm identified in merger complaints for
horizontal mergers relative to the event window (3 or 5 days) CARs.

As such, we estimated the impact of the vertical theories of harm, utilizing the follow-
ing reduced form model.

CAR; = ,BO + ,lem + ‘BzRev,-t + ,B3ARevit + ‘B4Fl'1/lm + ,35V€1’tm + ‘B6LCPIt + ‘37LR&DZ‘,5 + ﬁngntAit +e (6)

In this equation, i refers to the CAR for the acquirer, target, and/or combination of
acquirer and target; m refers to the merger; X, refers to a zero (0) or one (1) variable for
each of the eight vertical theories of harm, consisting of three exclusionary effects (input
foreclosure, customer foreclosure, and misuse of competitor information), two coordinated
effects (collusive information exchange and eliminate disruptive buyer), eliminating poten-
tial competition, and evasion of regulation. Revj; refers to the acquirer or target revenue
during the year t of the merger. Fin refers to the percent of the transaction that is financed
by cash versus debt or stock. CPI'! logged refers to consumer price index at the time of
the merger announcement and is used to control for price variability. R&D refers to R&D
intensity of the acquirer or target respectively, while IntA refers to the intangible asset
intensity of the acquirer or target.

Table 4 shows the correlation matrix of the independent variables used in the model.

We also examined the impact of vertical theories of harm and other control variables
on the bargaining position of targets relative to acquirers. To do this, we estimated the
impact of vertical theories of harm on the relative return to the target, taken from Equation
(5), as shown in equation in Equation (7).

%$CAR]' =Bo+ B X+ ,BzRev]-t + ﬁgARevijt + BaFiny, + BsVerty, + BeLCPI; + ,B7LR&D]} + ,BSLITltAjt +¢€ (7)

Through Equations (6) and (7), we estimate the impact that key vertical theories of
harm and other factors have on the abnormal returns of targets and acquirers. In doing
so, we increase our understanding of the marginal value that investors believe will accrue
from the merger. In addition, policy makers can be more informed regarding the potential
welfare effects that may occur from vertical mergers.
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Table 4. Independent variable correlation matrix.

Inputfore Custmis Cust for Collusive Eliminate C Disr Buy Unilateral Evasion TargRev ACQRev  R&Dinten CPI
Inputfore 1.000
Customermis 0.272 1.000
Customer_for 0.300 0.244 1.000
Collusive —0.243 —0.019 -0.117 1.000
EliminateC 0.072 0.164 —0.112 0.147 1.000
Disr Buy 0.018 0.193 0.121 0.114 —0.082 1.000
Unilateral E 0.679 —0.529 —0.372 0.238 0.167 —0.172 1.000
Evasion —0.075 —0.057 —0.039 —0.082 —0.067 0.397 —0.140 1.000
TargetRev 0.248 0.176 —0.037 —0.035 0.004 0.147 —0.182 0.125 1.000 1.000
ACQrev 0.061 —0.051 —0.057 —0.023 —0.085 —0.034 0.067 —0.051 0.361
Ré&D-inten 0.173 —0.018 0.245 —0.077 —0.017 —0.012 —0.105 —0.021 —0.029 —0.412 1.000
CPI —0.074 —0.07 0.031 0.042 —0.012 —0.013 —0.012 0.058 —0.284 —0.129 0.120 1.000
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4. Results

The goal of the paper is to estimate the impact of the potential vertical theories of
harm regarding the expected benefits of vertical mergers to investors. Table 5 summarizes
the results from all of the regression analyses, while Tables 6 and 7 show the 3- and 5-day
CAR results from the full sample of mergers and restricted sample of vertical mergers.

Table 5. Summary of findings regarding abnormal returns.

All Mergers Vertical Mergers Target to Total
(Abnormal Returns) (Abnormal Returns) % Return
Variables
Acquirer Target Combined Acquirer Target Combined Mt:;lers Vertical
Vertical theories of harm
Misuse of customer sensitive
information ) ) ) )
Eliminating a disruptive buyer (=)
Eliminate competition (+) (—)
Unilateral (-) (=) (-)
Collusive effects (=)
Input foreclosure (+) )
Evasion of regulation (-)
Other variables
Vertical (=)
Acquirer revenue (+)
Target revenue (-) (+) (=)
Revenue difference (-)
R&D intensity +) +)
Asset intensity (+) =)
Stock financing (-) (=)
(+) refers to a significant positive coefficient for 3- or 5-day CARs. (—) refers to a significant negative coefficient
for 3- or 5-day CARs.
Table 6. Full sample of mergers, 3- and 5-Day CARs.
Variables 3-Day CAR 3-Day CAR 3-Day CAR 5-Day CAR 5-Day CAR 5-Day CAR
(Acquirer) (Target) (Combined) (Acquirer) (Target) (Combined)
Exclusionary
Input foreclosure —0.03 0.00 0.04 —0.03 —0.03 0.08
(0.02) (0.03) (0.11) (0.03) (0.03) (0.13)
Customer misuse of 0.00 0.04 0.17 0.01 0.066 ** 0.10
information (0.02) (0.03) (0.11) (0.03) (0.03) (0.16)
Customer forclosure 0.01 0.01 0.03 0.03 0.00 0.15
(0.02) (0.03) (0.10) (0.03) (0.03) (0.15)
Coordinated
Disruptive buyer —0.051 ** 0.03 —-0.15 —0.068 ** 0.01 0.06
(0.03) (0.05) (0.26) (0.03) (0.04) (0.16)
Collusive 0.00 0.03 —0.01 0.01 0.00 —0.01
(0.02) (0.03) (0.08) (0.02) (0.03) (0.11)
Unilateral 0.02 —0.05 —0.18 0.00 —0.0641 * —-0.31*
(0.02) (0.04) (0.13) (0.03) (0.04) (0.15)
Eliminate compet. —0.01 —0.03 0.11 —0.02 —0.01 —0.07
(0.02) (0.02) (0.10) (0.02) (0.03) (0.09)
Evasion —0.04 —0.071*% —0.10
(0.03) (0.04) (0.12)
Vertical 0.00 —0.04 —0.09 —0.02 —0.04 —0.289 **
(0.03) (0.03) (0.14) (0.04) (0.04) (0.12)
InRevenue 0.01 ** 0.00 0.02 *** 0.00
(0.005) (0.01) (0.01) (0.01)
InRevenue diff. —0.03 % —0.014
(0.015) (0.013)
InAsset intensity 0.004 ** 0.00 —0.01 0.004 * 0.00 0.00

(0.002) (0.00) (0.01) (0.002) (0.00) (0.01)




J. Risk Financial Manag. 2022, 15, 315

13 of 19

Table 6. Cont.

Variables 3-Day CAR 3-Day CAR 3-Day CAR 5-Day CAR 5-Day CAR 5-Day CAR
(Acquirer) (Target) (Combined) (Acquirer) (Target) (Combined)
Cash 0.02 0.01 0.09 0.00 0.01 —0.45*
(0.02) (0.02) (0.07) (0.03) (0.03) (0.23)
Stock 0.00 —0.004 * 0.01 0.02 —0.01 *** —0.53 **
(0.00) (0.00) (0.01) (0.03) (0.00) (0.24)
cpi —-0.70 2.29 2.37 —1.23 2.55 1.70
(1.14) (1.91) (4.85) (1.33) (2.11) (6.63)
InR&D intensity 0.00 0.01 0.01 0.006 0.01 0.00
(0.00) (0.00) (0.01) (0.04) (0.00) (0.01)
Constant 0.154 ** 0.106 0.435 ** 0.229 *** 0.136 ** 0.470 **
(0.07) (0.06) (0.20) (0.07) (0.06) (0.24)
Observations 132 126 119 132 127 128
R-squared 0.233 0.135 0.091 0.277 0.138 0.129
Robust standard errors in parentheses, *** p < 0.01, ** p < 0.05, * p < 0.1.
Table 7. Vertical mergers, 3- and 5-day CARs.
Variables 3-Day CAR 3-Day CAR 3-Day CAR 5-Day CAR 5-Day CAR 5-Day CAR
(Acquirer) (Target) (Combined) (Acquirer) (Target) (Combined)
Exclusionary
Input foreclosure —0.01 0.00 0.02 -0.02 —0.02 0.05
(0.026) (0.031) (0.108) (0.030) (0.032) (0.137)
_ Customer misuse of 0.02 0.06 0.192* 0.02 0.0836 ** 0.13
information
(0.027) (0.037) (0.117) (0.033) (0.036) (0.158)
Customer forclosure 0.00 0.01 0.04 0.01 0.00 0.17
(0.025) (0.036) (0.103) (0.035) (0.035) (0.158)
Coordinated
Disruptive buyer —0.03 0.04 0.16 —0.07 0.01 0.08
(0.038) (0.075) (0.239) (0.058) (0.062) (0.254)
Collusive —0.01 0.00 —0.25 0.02 —0.01 —0.04
(0.032) (0.044) (0.188) (0.052) (0.046) (0.140)
Unilateral —0.01 —0.05 —0.174* —0.03 —0.06 * —0.311**
(0.023) (0.036) (0.108) (0.033) (0.03) (0.151)
Eliminate compet. 0.02 —0.04 0.355 ** 0.00 —0.04 0.184 *
(0.037) (0.040) (0.137) (0.043) (0.041) (0.112)
Evasion 0.05 —0.02 —0.14
(0.036) (0.055) (0.235)
InRevenue 0.00 —0.0148 ** 0.00 —0.0172 **
(0.010) (0.007) (0.015) (0.007)
InRevenue diff. 0.06 0.00
(0.038) (0.039)
InAsset intensity 0.00 0.00 —0.0232 * 0.00 0.00 0.00
(0.002) (0.003) (0.012) (0.003) (0.003) (0.015)
Cash 0.05 —0.01 —0.09 0.04 0.00 —0.49 **
(0.039) (0.053) (0.141) (0.047) (0.057) (0.23)
Stock 0.02 —0.03 —0.225* 0.02 —0.03 —0.61**
(0.045) (0.050) (0.120) (0.045) (0.055) (0.23)
cpi 0.63 0.84 —9.02 0.67 0.82 —20.81
(2.188) (4.495) (10.890) (2.607) (4.134) (15.430)
InR&D intensity 0.00 0.0182 ** 0.0602 ** —0.01 0.015 0.03
(0.005) (0.008) (0.022) (0.006) (0.008) (0.027)
Constant —0.05 0.328 *** 0.08 —0.01 0.353 *** 0.72
(0.095) (0.096) (0.401) (0.148) (0.093) (0.520)
Observations 56 53 49 56 53 58
R-squared 0.099 0.374 0.386 0.109 0.438 0.311

Robust standard errors in parentheses, *** p < 0.01, ** p < 0.05, * p < 0.1.
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4.1. Vertical Theory of Harm

In the full sample of mergers (Table 6), we see the coefficient for misuse of customer
sensitive information is positive and significant in the 5-day target CAR but not in the 3-day
target CAR. Similarly, we see this result for vertical mergers (Table 7) relative to abnormal
returns for the target and the combined firm. This finding suggests that abnormal returns
for targets (and combined firms for vertical mergers) are higher when there are antitrust
concerns around misuse of customer information. This vertical theory of harm also appears
to have a positive impact on the returns to relative returns to targets as shown in Table 8.

Table 8. Target to total CARs, 3- and 5-day CARs.

%$CAR %$CAR %$CAR %$CAR
Variables Full Sample Vertical Full Sample Vertical
(3 Days) (3 Days) (5 Days) (5 Days)
Exclusionary
Input foreclosure 0.38 *** 0.24* 0.052 0.065
(0.13) (0.12) (0.15) (0.14)
Customer misuse ofinformation 0.33 * 0.22 0.12 0.14
(0.19) (0.19) (0.19) (0.186)
Customer forclosure —0.19 0.003 —0.057 —0.003
(0.21) (0.15) (0.18) (0.14)
Coordinated
Disruptive buyer —0.002 —0.08
0.2) (0.23)
Collusive —0.16 * —0.45 *** —0.19 ** —0.32*
(0.09) (0.14) (0.09) 0.17)
Unilateral —0.040 0.016 0.03 0.12
(0.17) (0.13) (0.19) (0.12)
Eliminate compet. —0.096 —0.39 *** —0.11 —0.47 **
(0.08) (0.17) (0.09) (0.16)
Vertical —0.26 —0.002
(0.17) (0.18)
InRevenue 0.041 * —0.059 * 0.027 —0.07 **
(0.02) (0.03) (0.02) (0.03)
InAsset target 0.01 —0.007 —0.002 —0.009
(0.01) (0.01) (0.007) (0.008)
Cash 0.0567 0.400 —0.00791 —0.423
(0.173) (0.558) (0.216) (0.428)
Stock 0.0005 0.11 0.092 0.05
(0.01) (0.18) (0.10) (0.16)
Incpi 0.018 0.014 0.022 0.029
(0.02) (0.03) (0.019) (0.03)
InR&D int. 0.023 0.0042 0.022 0.01
(0.02) (0.03) (0.02) (0.03)
Constant 0.492 * 1.00 *** 0.56 * -0.21
(0.26) (0.30) (0.28) (0.28)
Observations 74 23 68 26
R-squared 0.261 0.712 0.227 0.594

Robust standard errors in parentheses, *** p < 0.01, ** p < 0.05, * p < 0.1.

We also see in Tables 6 and 7 that the coefficients for eliminating a disruptive buyer
are negative and significant in the 3- and 5-day acquirer CARs. This result suggests that
investors sell the acquirer during the event window when the vertical theory of harm is
the coordinated effect of eliminating a disruptive buyer, suggesting that investors believe
acquirers overpaid for the merger when the motivation is in part to eliminate a disruptive
buyer. In contrast, when the vertical theory of harm is eliminating potential competition,
then the abnormal return of the combined firm is bid up, while the relative returns of
targets to acquirers is lower.
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Additionally, as shown in Tables 5-7, we find the coefficient for unilateral effects to be
negative and weakly significant for 5-day target and weighted combined CARs, suggesting
investors will bid down targets (and the combined firm for vertical mergers) when the
concern relates to unilateral effects, which is more often the case for horizontal mergers.
In contrast, we did not find collusive effects to impact the abnormal returns of acquirers
or targets, but this effect did have a negative impact on the relative return of targets. This
result suggests that the bargaining position of a target is lower when the vertical theory
of harm is collusive effects. In addition, we see the coefficient for evasion of regulation
is negative and significant for acquirer 5-day CARs, indicating again that investors sell
the acquirer under this vertical theory of harm rationale. However, this result should be
viewed with caution as there were only a few cases where evasion of regulation was cited
as the vertical theory of harm.

We do not find two of the three exclusionary vertical theories of harm (input foreclosure
or customer foreclosure) to be significant in their effect on abnormal returns, but we do find
in Table 8 input foreclosure to affect the bargaining position of targets relative to acquirers.
This finding suggests that the target’s share of the total abnormal returns increases 38.2%
in the full sample and 24.4% in the vertical merger sample, when the vertical theory of
harm is input foreclosure. This result fits somewhat with the findings of Ahern (2012). The
result suggests that the more the acquirer relies on the target for inputs into its sales the
greater the target’s bargaining position. Similarly, if input foreclosure then is a concern to
regulators, the acquirer may be highly reliant on the target industry for inputs. This finding
only applies to input foreclosure, as the coefficient for customer foreclosure is insignificant.
However, misuse of customer information also appears to lead to greater relative gains of
the target, as evidenced by the significant coefficient in Table 8.

In contrast, collusive effects appear to have the opposite effect as evidenced by the
negative significant coefficient in Table 8. This finding suggests that acquirers gain more
than targets when the concern is collusive effects, which could lead to increased market
or pricing power of the acquirer or the combined firm. Similarly, acquirers appear to gain
relative to targets when the vertical theory of harm relates to potentially eliminating a
competitor of the acquirer. Thus, it appears that the relative amount that the target receives
depends on whether the vertical theory of harm is upstream of the acquirer entailing
exclusionary practices or is in the same level of processing, as shown with collusive effects
and eliminating a potential competitor. The former benefits the target and the latter favors
the acquirer.

4.2. Other Variables

This section reviews the impact of the key control variables on abnormal returns to
the acquirer, target, and combined firm. First, we see in Tables 6 and 7 the coefficient
for acquirer revenue'” to be positive and significant in the 3- and 5-day acquirer CARs,
suggesting that investors bid up the acquirer in a challenged merger as the size of the
firm increases. In contrast, we found the coefficient for target revenue to be negative and
significant in vertical mergers, suggesting that investors bid down the target in a vertical
merger as the size of the target increases. The explanation for this difference may be that
the synergies to the vertical merger relate to a specific part of the firm; therefore, increasing
revenue of the target may correspond with a smaller percent of the target gaining the
advantages from the vertical merger. In addition, we found the target’s bargaining position
relative to the acquirer decreases in vertical mergers as revenues increase but increases in
horizontal mergers. This difference may be because target revenues were far higher on
average ($14,632 versus $5477) in vertical versus horizontal mergers.

In addition, similar to Kedia et al. (2011) and Fidrmuc et al. (2012), we examined the
impact of intangible asset intensity and R&D intensity on acquirer-, target-, and combined-
weighted CARs. We found the coefficient for asset intensity'® to be positive and significant,
suggesting that the shareholders of acquirer firms gain in a challenged merger as the asset
intensity of the acquirer grows. Similarly, we see the coefficient for R&D intensity to be
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positive and significant for the target and the combined firm. This result again suggests
that investors bid up the returns of the target company and the combined firm in vertical
mergers as R&D intensity increases. The rationale may be that the merging companies
gain greater advantages in scale or market power in upstream or downstream segments or
industries when value is derived from developing new or innovative products. This finding
is consistent with Perry (1989), Williamson (1985), and Kedia et al. (2011), who argue that
when assets are specialized, as may be the case with R&D-intensive assets, then vertical
integration can lead to increased efficiency. Interestingly, however, the coefficient for asset
intensity for the 3-day weighted combined firm is negative and significant, indicating that a
lower value is placed on merging companies as the combined asset intensity of the merging
firms increases.

Finally, we see the coefficient for stock financing to be negative and significant in the
3- and 5-day target CARs, indicating that investors bid down the target when the deal is
financed more by stock relative to debt or cash.

5. Conclusions and Policy Suggestions

This study examined the abnormal stock returns of acquisition targets, bidders, and
the merged firm to examine the impact of vertical theories of harm on investor returns. The
study is unique in using vertical and horizontal mergers challenged by the DOJ and FTC to
test the value that investors place on different vertical theories of harm.

Our results indicate that acquirer CARs are higher in vertical relative to horizontal
mergers. Moreover, we find that targets gain more from mergers when the vertical theory
of harm entails exclusionary effects, to include input foreclosure and misuse of customer
information, while acquirers gain more relative to targets when collusive effects or elimi-
nating potential competition are the primary vertical theories of harm. As such, it seems
the relative gain to the target depends on whether the vertical theory of harm relates to
the upstream level of processing from the acquirer or the same level of processing to the
acquirer.

For policy makers, the findings suggest that the vertical theory of harm does impact the
benefits that investors believe will accrue from the merger. Economists have traditionally
viewed vertical mergers as generally welfare-enhancing. However, these findings suggest
that investors believe there are gains stemming from exclusionary and/or collusive effects
that will enhance the value of the merged firm potentially at the disadvantage to society.
Thus, policy makers may want to take a closer look at the welfare loss that might stem from
vertical mergers.

We recognize that event studies have an inherent weakness in trying to encapsulate
all the information relative to the merger in the abnormal returns during the event window.
This concern is particularly relevant for large acquirers. In addition, this study relies on a
small sample size and is not able to weight the importance of the vertical theories of harm
in each merger case.

Still, the findings in the study provide some interesting feedback regarding the relative
differences in value expectations and to some degree the importance that acquirers place
on the different vertical theories of harm. It is left to other studies to explore other potential
concerns in vertical mergers, such as the welfare impacts of vertical mergers in cases where
vertical theory of harm is alleged or instances with differences in market concentration
among the merging firms.
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Notes

—_

See Gonzalez and Gallizo (2021), Panyagometh (2020) and Lee and Lu (2021) for event studies regarding the impact of COVID-19.

2 Industries include gasoline, healthcare, cable TV, movies, and others.

3 See Beck and Morton (2021) for numerous industry specific studies.

4 This discussion was taken from Salop and Culley (2016).

> See note 4 above.

6 This discussion was taken from Sonenshine (2011).

7 The paper was written in 2016 with 46 vertical mergers taken from 1994-2013. The list of mergers was revised in 2018 to include
an additional 12 mergers that occurred from 2014 through 2018.

8 In a number of cases multiple theories of harm were cited.

? See Equation (4) and the discussion regarding how the weighted combined CARs were calculated.

10 We also followed Ahern (2012) and only used the positive acquirer or target CARs under the notion that the target will not receive
more than 100 percent or less than zero of the gain from the merger.

1 Figlewski et al. (2012) state that adding macroeconomic factors in their CAR model strongly increased the explanatory power of the
model. The beginning of merger waves coincides with economic prosperity or economic recovery. Flannery and Protopapadakis
(2002) state that inflation has a significant effect on market returns. They found a negative relationship between CPI and CARs.

12 InRevenue refers to the acquirer revenue for the acquirer CARs and target revenue for the target CARs. We did not include both
the acquirer and target or the revenue difference with the acquirer or target revenue in the regressions due to collinearity.

13 InAsset_Intensity refers to the acquirer asset-intensity for the acquirer CARs and target asset-intensity for the target CARs.
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