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Abstract

Building on the well-documented relationship between corporate financial hedg-
ing and firms’ borrowing costs, this study examines the impact of utilizing financial
derivative instruments on corporate investment. We document that engaging in fi-
nancial hedging enables firms to pursue more inorganic growth opportunities in the
form of M&As. Acquiring firms with financial hedging programs have a lower bor-
rowing cost and are more likely to pay for their deals with cash and use external
borrowing. While financial hedging serves as a vehicle for firms to bring their in-
organic investment plans to fruition by facilitating their financing, it also leads to
inferior investment choices when conflicts of interest among managers and sharehold-
ers are more likely to arise. Our study shows for the first time that the financial
flexibility emanating from corporate financial hedging can give rise to agency costs

by instigating entrenched managers to overinvest.
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1 Introduction

Optimal hedging theories have identified various gains from corporate financial hedg-
ing including its tendency to alleviate financial constraints by reducing firms’ borrowing
costs and increasing their external financing capacity. Yet, while the financial flexibility
associated with corporate financial hedging can enable firms to bring their investment plans
to fruition, it might also amplify agency costs and ultimately lead to overinvestment.!

Accordingly, this study investigates the impact of utilizing financial derivatives on
corporate investment through the lens of mergers and acquisitions (M&As). Arguably,
M&As provide an ideal setting to study how financial hedging influences investment fi-
nancing and quality, for the following reasons. First, M&As comprise the most important
form of corporate investment frequently deployed as the main path to corporate growth:
U.S. deal volume reached $1.50 trillion in 2017 according to SDC, while the total value of
organic investment (CAPEX) for all U.S. firms for the same year was only $0.87 trillion.?
Second, risk management is more of an issue for acquisition deals since they naturally en-
tail more risk because of their inorganic nature and have been shown to frequently destroy
shareholder value (Bruner, 2002; Moeller et al., 2005; Betton et al., 2008; Alexandridis
et al., 2017). Third, M&As are more likely to be financed through external debt due to
their capital intensiveness,® while payment method and financing information are more
directly observable for M&A transactions than for CAPEX (e.g., Petersen and Thiagara-
jan, 2000; Campello et al., 2011),? allowing us to more effectively investigate the impact of
financial hedging on investment financing decisions. Last, and perhaps more importantly,

acquisition decisions have directly measurable outcomes which allow us to examine whether

!Previous literature has documented that the financial flexibility associated with excess cash (Jensen,
1986; Harford et al., 2008; Von Beschwitz, 2018) and underleverage (Uysal, 2011) can lead to overinvest-
ment.

2The figures reported here are for U.S. firms listed on NYSE, AMEX, or NASDAQ.

3 According to Elsas et al. (2014), U.S. firms externally finance 67% of their capital expenditures and
83% of their acquisition deals.

4(Cash, stock, and a combination of both comprise the main payment modes in acquisition deals while
earlier literature has highlighted the importance of public debt and bank loans as key sources of funding
in cash-financed transactions (e.g., Bharadwaj and Shivdasani, 2003; Faccio and Masulis, 2005; Harford
et al., 2009; Uysal, 2011).



the financial flexibility attained through financial hedging can ultimately lead to superior
or inferior investment decisions.

Campello et al. (2011) show that firms using interest rate (IR) and foreign currency
(FX) derivatives are subject to fewer investment restrictions in bank loan contracts and
lower interest rates, fostering more organic investment for firms with financial hedging
programs. However, due to its focus on CAPEX, for which financing and investment quality
information are not directly observable, this study does not tackle the overarching question
of whether financial hedging improves or hampers the quality of investment decisions.
We conjecture that, while financial hedging can facilitate investment by reducing a firm’s
external financing costs, it may also give rise to agency costs associated with financial
flexibility which leads to inferior investment decisions.

We study a sample of U.S. public acquisitions and collect financial hedging informa-
tion for acquiring firms following Hoberg and Moon (2017) from 10-K reports filed prior to
the deal announcement using the textual analysis software developed by MetaHeuristica
LLC. The MetaHeuristica search index covers EDGAR filings between 1997 and 2011 so
our sample of acquisitions spans 1998-2012. Among our sample M&A deals, 61% of ac-
quirers use at least one of two types of financial derivatives: interest rate derivatives (Ird)
and foreign currency derivatives (F'cd), in the fiscal year prior to the deal announcement.
Around 47.5% of our sample acquirers use Ird and 42.7% use Fed in the fiscal year prior
to announcing acquisition deals.

Along with ordinary multivariate regressions,” we also adopt an instrumental vari-
able (IV) approach as a quasi-experiment by augmenting the regression models with an
endogenous binary treatment variable in order to address the possibility that our regres-
sion results are driven by omitted variables, simultaneity, or measurement errors. The
IV in the first-stage regression should drive corporate financial hedging decisions but not
be directly correlated with the dependent variable in the second-stage regression. Based

on other literature (e.g., Smith and Stulz, 1985; Nance et al., 1993; Geczy et al., 1997;

5The term “ordinary” here refers to non-IV regressions.



Graham and Smith, 1999), one of the major reasons for firms to employ financial hedging
programs is the associated tax savings. According to Graham and Smith (1999), financial
hedging reduces firms’ volatility in taxable liabilities, which in turn can lead to lower tax
liabilities. The authors employ a simulation model to estimate a firm’s incentive to hedge
which is the convexity of the firm’s tax function. To the best of our knowledge, there is no
literature pointing to a direct relation between tax convexity and firms’ financing choices
in M&As. The tax convexity measure developed by Graham and Smith (1999) as an IV for
financial hedging has also been utilized by Campello et al. (2011), Chen and King (2014),
Ippolito et al. (2018), and Manconi et al. (2018). Since the endogenous variables in our
regressions are discrete, we use a bivariate probit model when the dependent variable in
the second-stage regression is discrete (e.g., Angrist, 2001; Karampatsas et al., 2014) and
a treatment effect model if it is continuous. As an alternative way to address endogeneity
concerns associated with any potential self-selection bias, we also employ a propensity score
matching (PSM) approach by pairing derivatives users with similar non-users in our M&A
sample based on observable firm and deal characteristics. Controlling for endogeneity with
either method yields similar results with our ordinary multivariate regression tests.

We first examine the impact of corporate financial hedging on acquisitiveness: the
likelihood of a firm carrying out acquisition investments. When comparing acquiring firms
to randomly selected non-acquirers from the same fiscal year and industry, we find that the
former are more likely to employ financial derivatives. Matching acquirers to non-acquiring
firms based on additional firm characteristics, including industry, size, asset growth, stock
return, Tobin’s Q, and cash holdings, also points to a positive association between utilizing
financial hedging instruments and the probability of a firm being an acquirer. For example,
when the matching is based on a combination of industry, size, and asset growth, firms
with hedging programs have a 6.4% higher probability (marginal effect) of announcing
acquisition deals relative to their counterparts that do not utilize hedging instruments. Our
test results confirm that firms with financial hedging programs in place are more likely to

engage in acquisitions. Along these lines, corporate financial hedging has a significant role



to play in a firm’s investment behavior; the use of financial derivatives at the corporate
level can contribute towards alleviating financial constraints, enabling firms to carry out
their M&A investment plans.

Next, we examine whether corporate financial hedging has an impact on M&A fi-
nancing choices. We conjecture that the share of cash in acquisition offers should increase
with financial hedging activities, for two reasons. First, financial hedging can facilitate ac-
cess to external capital markets by reducing the probability of negative future cash flows,
making derivatives users more likely to meet interest payments to creditors than non-users.
Second, financial hedging can improve access to debt financing by reducing the borrowing
cost. In accord with our hypothesis, we document a positive association between acquiring
firms’ hedging activity and the use of cash in the M&A offers. Acquirers with risk hedging
programs have a 9.5% higher probability of paying for a deal entirely in cash compared
to those not engaging in hedging activity. We also find that the typical M&A offer of
derivatives users comprises 32.0% more cash than that of non-users. Since derivatives
users generally have lower cash holdings than non-users in our M&A sample, the higher
cash element, in this case, can be linked to acquirers’ ability to raise financing through
external borrowing.

In order to examine whether the higher propensity for cash payments can indeed be
attributed to external borrowing, we collect external financing information on corporate
bonds and loans for our sample M&A transactions from three sources: SDC M&A, SDC
Global New Issues, and Loan Pricing Corporation (LPC) DealScan. We provide additional
evidence that acquirers with financial hedging programs tend to use more external bor-
rowing when paying for acquisitions. For instance, acquirers employing hedging programs
have a 6.7% higher probability of utilizing external borrowing to finance their M&A deals.
We also document a negative relation between the incidence of utilizing derivatives instru-
ments and the borrowing costs associated with corporate bonds and loans issued around
the M&A transaction window.

Finally, we examine the impact of corporate financial hedging on M&A synergistic



gains. If the resulting financial flexibility acts as a vehicle for firms to bring sound invest-
ment plans into fruition, then having a hedging program in place should enable them to
create more synergies through their M&A investments. Conversely, if the ensuing financial
flexibility gives rise to agency cost related managerial incentives, then it could instigate
managers to overinvest, which would be manifested in suboptimal M&A choices. Utilizing
the overall synergistic gain of M&A deals as a measure of investment quality, we find that
firms that embark on financial hedging make acquisitions with a lower synergistic gain.
For an average-sized deal in our sample, the total synergy creation is lower by $252 million
for derivatives users. The negative relation between financial hedging and synergy cre-
ation from M&As appears to be driven by agency problems, since it is only evident among
firms more prone to manager—shareholder agency conflicts. Accordingly, our evidence is
consistent with the conjecture that the financial flexibility induced by hedging activity can
exacerbate the agency costs arising from manager—shareholder conflicts, leading to over-
investment by entrenched managers, thus hampering the quality of corporate investment
decisions. It is important to note that our study does not dispute the benefits of financial
hedging and its overall effect on firm value, since there are many other possible channels
and settings through which financial hedging can affect a firm’s strategies and performance.
Indeed prior literature has documented that corporate financial hedging is positively asso-
ciated with firms’ valuation as reflected in their Tobin’s Q (e.g., Allayannis and Weston,
2001; Carter et al., 2006), which we have also been able to validate in untabulated tests
from a two-stage treatment effect regression framework.

Our study contributes to the existing literature in several important ways. First,
we provide evidence that financial hedging and investment activities are inter-related; ac-
quirers with financial hedging programs are more likely to undertake M&A investment
projects, taking advantage of the more favorable financing terms and ample access to ex-
ternal financing. We thus contribute to the existing literature on the relation between
the cost of borrowing and corporate investment by showing that financial hedging can

serve as a vehicle for firms to bring their investment plans to fruition by lowering their



borrowing cost and facilitating their financing. Second, this is to our knowledge the first
study providing direct evidence on the role of financial hedging in investment financing
choices. Our findings point to a significant role of financial hedging as a determinant of
M&A financing over and above a firm’s capital structure and other factors identified by
the existing literature as determinants of the acquisition payment method (e.g., Travlos,
1987; Martin, 1996; Faccio and Masulis, 2005; Karampatsas et al., 2014). This result is
consistent with the view that financial hedging can improve a firm’s borrowing capacity
and reduce its borrowing costs, in accordance with the pecking order theory’s prediction
that the cost of capital should have a significant impact on a firm’s investment and financ-
ing choices. Third, this paper directly addresses the overarching question of whether the
financial flexibility attained through corporate financial hedging, allowing firms to bring
their inorganic investment plans into fruition, has a positive or negative impact on the
quality of corporate investment decisions. Accordingly, our study shows that under certain
circumstances, hedging may exacerbate the agency cost arising from conflicts of interest

between managers and shareholders, leading to overinvestment.

2 Hypothesis development and literature review

In this section, we develop our hypotheses, building from the existing literature on
financial hedging, borrowing costs, corporate investment, financing decisions, as well as
their inter-relationships. Two focal strands of the literature on corporate financial hedging
have focused on why firms use financial derivatives (e.g., Nance et al., 1993; Geczy et al.,
1997; Graham and Rogers, 2002; Knopf et al., 2002; Haushalter et al., 2007) and how
financial hedging affects firm value (e.g., Guay, 1999; Allayannis et al., 2001; Hentschel and
Kothari, 2001; Carter et al., 2006; Chen et al., 2017; Gilje and Taillard, 2017). Optimal
hedging theories have shown that firms have incentives to engage in hedging activities due to
market frictions such as taxes, information asymmetry, and transaction costs (e.g., Mayers

and Smith, 1982; Smith and Stulz, 1985; Campbell and Kracaw, 1990; Froot et al., 1993;



Leland, 1998; Kuersten and Linde, 2011). However, the empirical findings on the gains
of financial hedging are inconclusive, with some studies documenting a positive impact on
firm value (e.g., Adam and Fernando, 2006; Mackay and Moeller, 2007; Gilje and Taillard,
2017), while others not finding a significant relationship (e.g., Guay, 1999; Hentschel and
Kothari, 2001; Jin and Jorion, 2006).

The impact of financial hedging on firm value can be largely attributed to the former’s
relationship with the cost of capital. Froot et al. (1993) document that financial hedging
improves a firm’s ability to use internal cash and thus mitigate the financing restrictions on
investment. Campello et al. (2011) argue that financial hedging reduces a firm’s financial
distress cost as well as the agency cost of risk-shifting. As a result, firms with financial
hedging programs tend to be subject to more favorable bank loan terms. They also show
that financial hedging can enhance a firm’s investment opportunity set. Similar effects
of commodity hedging on loan prices in oil and gas industry are also documented by
Kumar and Rabinovitch (2013). Along these lines, Chen and King (2014) show that firms
with financial hedging experience have lower borrowing costs in public debt markets, and
attribute this to a reduction of agency costs related to underinvestment and risk-shifting,
the lower information asymmetry, and the mitigation of the bankruptcy risk. Overall,
financial hedging can reduce the likelihood of observing negative cash flows and mitigate
information asymmetry, therefore contributing to a lower cost of borrowing and better
access to credit markets.

Previous studies have also examined the relation between borrowing costs and in-
vestment decisions. The “underinvestment theory”, first pioneered by Myers (1977), posits
that firms tend to bypass profitable investment opportunities when external borrowing is
expensive, hampering the after-interest profits available to shareholders. Theoretical stud-
ies have applied this theory when examining the interaction between firm financing frictions
and investment decisions. For example, Stulz and Johnson (1985) develop a model in which
secured debt can help firms mitigate the underinvestment problem because the associated

borrowing cost is reduced due to the less stringent monitoring requirements relative to



unsecured debt. Similarly, Berkovitch and Kim (1990) demonstrate that issuing new debt
with a higher seniority than the average seniority of a firm’s outstanding debt can reduce
its cost of borrowing and boost the incentive to invest in positive net present value (NPV)
projects. Consistent with these theoretical predictions, empirical studies provide evidence
that the cost of borrowing has a significant impact on firms’ investment activities. Using
quarterly capital expenditure as a proxy for firms’ investment choices, Chava and Roberts
(2008) examine the relationship between firms’ financing restrictions and their investment
decisions by focusing on debt covenants. They find that an increase in financing restrictions
due to a violation of debt covenants results in investment cut-backs.

Given the inter-relationships among corporate financial hedging, borrowing costs,
and investment decisions, a firm’s financial hedging policy should have an impact on its
investment decisions. On the one hand, financial hedging may reduce a firm’s precautionary
cash reserve due to the lower probability of covenant violations (Disatnik et al., 2014). Since
firms with more cash holdings are more likely to engage in acquisitions (Harford, 1999a),
financial hedging should decrease firms’ propensity to undertake M&As. On the other hand,
both Campello et al. (2011) and Chen and King (2014) find that financial derivatives users
have lower external borrowing costs and better access to credit markets. Rehman (2007)
argues that borrowing costs should have a significant effect on a firm’s acquisition decisions
and Harford and Uysal (2014) document that better access to credit markets can make
a firm more acquisitive. This would imply that financial hedging should increase firms’
propensity to undertake M&As. Consequently, the direction of the relationship between
financial hedging and a firm’s acquisitiveness remains an open empirical question. Our

first testable hypothesis is derived as follows:

e Hypothesis (H1): Firms with financial hedging programs are more likely to become

acquirers.

Next, we focus on the relationship between corporate financial hedging and M&A
financing. According to the pecking order theory (Myers, 1984; Myers and Majluf, 1984)

three sources of funds are available to the firm: internal cash, debt, and equity, and firms



follow a financing hierarchy based on the different financing costs associated with these
three sources, due to information asymmetry. Firms employ internal finance first, then
external borrowing, and equity as the last resort. To this effect, when the amount of
investment required exceeds a firm’s retained cash and the cost of external borrowing is
reduced as a result of financial hedging, firms should be more likely to opt for external
borrowing to finance their investments. Since internal funds and external debt are the two
main sources of cash payments in M&As, we would naturally expect that lower borrowing
costs would lead to a higher cash component in the M&A offer.® If financial hedging is
associated with better access to external borrowing, then acquirers with financial hedging
programs should be more likely to use cash as their method of payment in M&As.

In addition, Froot et al. (1993) and Altuntas et al. (2017) find that financial deriva-
tives users have lower cash flow volatility than non-users and Minton and Schrand (1999)
show that cash flow volatility is negatively associated with corporate investment. Although
firms with financial hedging programs may have lower cash holdings (Disatnik et al., 2014),
the cash flow stability they achieve through hedging risk exposures may allow them to more
effectively plan ahead and utilize their expected cash flow to pay for M&As. Along these

lines, our second testable prediction is stated as follows:

e Hypothesis (H2): Acquirers with financial hedging programs are more likely to pay

for their targets with cash.

Our third hypothesis is directly linked to the fact that corporate financial hedging
is typically associated with lower borrowing costs and cash holdings. Given the capital
intensiveness of M&A investments, much of the cash component of an M&A offer typically
stems from debt and we would expect this to be more pronounced the lower the cost of
borrowing, which can be achieved through the use of financial derivatives. Hence, our third

testable prediction is stated as follows:

6Martin (1996) notes that there are three possible payment methods in M&As: cash, stock, or a
combination of both. Although it is possible that an acquirer may issue new shares and use the cash
proceeds to pay for a deal, this secondary equity offering (SEO) practice is relatively rare in M&As.
Marina and Renneboog (2009) find that only 11% of equity-financed deals in their sample involve SEOs,
while the remaining 89% of their equity-financed deals involve an outright stock swap.

10



e Hypothesis (H3): Acquirers with financial hedging programs are more likely to

finance their deals by external debt.

Finally, our fourth hypothesis sets out to examine the overarching question of whether
corporate financial hedging can enhance or impair the quality of corporate investment de-
cisions. The documented financial flexibility emanating from utilizing financial derivatives
can have both a negative or a positive effect. For instance, if financial hedging activities
enable firms to take advantage of the lower borrowing costs and implement a value en-
hancing investment plan, then the M&A investments of those with a hedging program in
place should create more synergies. On the other hand, if the resulting financial flexibility
gives rise to agency costs and ill-fated managerial incentives (Jensen, 1986; Dittmar and
Mahrt-Smith, 2007; Harford et al., 2008), this could lead to suboptimal M&A choices and
overinvestment, manifested in inferior M&A synergistic gains. Moreover, such agency costs
are more likely to arise in firms more prone to agency problems between the management

and shareholders. Hence, our fourth testable prediction is stated as follows:

e Hypothesis (H}): Acquirers with financial hedging programs that are more prone
to agency conflicts between managers and shareholders will make acquisition deals

with inferior synergistic gains.

3 Data and sample description

3.1 M&A data

Our M&A sample is from Thomson SDC database and comprises U.S. deals an-
nounced during the period 1998-2012.” Both acquirers and targets are public firms. We
also impose the following sample selection criteria: i) the deal status is either completed or

withdrawn; ii) we exclude all minority stake purchases, acquisitions of remaining interest,

"The search index developed by MetaHeuristica LLC, which we use for collecting financial hedging
data, is only available for the period 1997-2011, and hence the last year in our sample is 2012. In addition,
the domestic sample enable us to avoid the significant impact of exchange rate changes in cross-border
acquisitions (Lin et al., 2014; Chen et al., 2017).

11



privatizations, repurchases, exchange offers, self-tenders, recapitalizations or spinoffs; iii)
the transaction value is at least $1 million and greater than 5% of the acquirer’s market
value; iv) the acquirer owns less than 50% of the target’s shares before the transaction and
seeks to own at least 90% following the deal completion; v) the acquirer has data available
in Compustat and CRSP; vi) we exclude companies operating in the financial trading and
banking industries according to the Fama-French 48 industry classification because they

may hold financial derivatives for trading purposes.

3.2 Financial hedging data

We collect financial hedging data for acquirers from annual financial reports filed in
the fiscal year prior to the deal announcement. Following Hoberg and Moon (2017), we use
the textual analysis software developed by MetaHeuristica LLC (accessed via Application
Programming Interface) to search for financial hedging information in acquirers’ annual
financial reports. The MetaHeuristica database covers firm electronic annual filings in
the EDGAR database between 1997 and 2011. We search in 10-K and 10-K405 filings
including subreports EX-13 and EX-13.1, since financial hedging information is typically
reported there. We focus on IR and FX derivatives because they are directly related to a
firm’s external financing costs (Campello et al., 2011; Chen and King, 2014). We collect

IR hedging data as follows:
1. To be recorded as an instance (hit) of IR derivatives use, there must be at least one
word (or its plural form) from each of the following three groups:
e interest rate

e forward, future, option, swap, spot, collar, cap, ceiling, floor, lock, derivative,

hedge, hedging, hedged
e contract, position, instrument, agreement, obligation, transaction, strategy
2. We require that the distance between any two words from the above three groups is

no more than 25 words.

12



3. We exclude false-positive hits with phrases such as: in the future, not, or insignificant.

4. We record the number of related hits for each acquirer’s Central Index Key (CIK)

code and fiscal year.®

We use the same process to collect information on the use of FX derivatives but
replace the term “interest rate” with terms “currency, foreign exchange, exchange rate”.
To ensure that our collection process is optimal, we also use different variations of the
above data collection criteria including alternative specifications of the keyword list as well
as the distance between keywords. We then randomly select a subsample of acquirers and
go through their financial reports. We compare the manually collected hit results with
those obtained through different variations of the automated process discussed above, and
find that the criteria we employ for the latter yield data that best matches the information
collected manually. We obtain a sample of 1,738 cases for which financial hedging data is
available for acquiring firms. Based on the number of hits, we derive an indicator variable
Ird/Fecd which is equal to one if there is at least one hit related to the use of either IR or

FX derivatives for the fiscal year preceding the deal announcement, and zero otherwise.”

3.3 Deal financing data

To examine the impact of corporate financial hedging on the external borrowing
linked to acquisition deals, we collect financing information from the SDC M&A database,
SDC Global New Issues database, and LPC DealScan database. The SDC M&A database
reports a deal’s source of funding and classifies external borrowing in six sources: bank
loan, debt, line of credit, bridge loan, foreign lenders, and junk bonds.!® However, the deal
financing information documented in the SDC M&A database is incomplete and thus we
supplement it with information on private credit agreements and public corporate bond

deals from the SDC Global New Issues and LPC DealScan databases. This additional

8As in Hoberg and Moon (2017), we delete the hits only stating the definitions of financial derivatives.

9See Section 5 for tests based on the alternative indicators of financial hedging.

10We go through all sources of funds descriptions in SDC to verify the source of funds. A sample of
excerpts from SDC is included in Appendix B to show how deal financing information is disclosed.

13



external borrowing information is collected for a window from one year before the deal
announcement to the deal completion.!! Specifically, we match LPC DealScan with Com-
pustat using the link table provided by Chava and Roberts (2008) and we match SDC
Global New Issue with our M&A sample using the 6-digit CUSIP.

We derive a broad borrowing indicator variable, Borrowing_broad, based on the deal
financing information collected following the process above. This is equal to one when
the acquirer utilizes private or public borrowing credit facilities during the transaction
window, and zero otherwise. We also employ a narrower version of the financing variable,
Borrowing_narrow, which is equal to one only if the credit facility is intended for the
financing of the corresponding M&A deal, and zero otherwise.!?> We note, however, that
the variable Borrowing_narrow may underestimate an acquirer’s use of external borrowing
to finance M&A deals, as in some cases even loan facilities classified as “Corp. Purpose”

can be used for financing acquisition deals (Gao et al., 2018).1?

3.4 Summary statistics

The breakdown of deals in our M&A sample by deal announcement year and industry
is reported in Table 1. In Panel A of the table, the distribution of deals among the sample
years seems normal, although there are relatively more deals in the first half of the sample
period.* The breakdown of sample acquirers by the Fama-French 10 industry classification

is presented in Panel B of Table 1. Business equipment accounts for the largest share

1 Using alternative windows such as from one week before the deal announcement to the deal completion
or from one year before the deal announcement to one year after the deal announcement does not change
our results.

12For the private credit contracts from DealScan, we check whether the “PRIMARYPURPOSE” is either
“Takeover”, “Acquis line”, or “Merger”. Then we manually verify whether the “TARGETCOMPANY”
in each case corresponds to the target firm from the M&A deal in question. For public bond deals from
SDC Global New Issues, we check whether the related M&A target’s CUSIP (REL-MA_ACUSIP) is equal
to that of the acquisition target.

13The inconsistency of the primary purpose of facility tagged “Corp. Purpose” between DealScan
and firms’ 10-Q filing is also noted by the Wharton Research Data Services (WRDS): https://wrds-
www.wharton.upenn.edu/pages/support/data-overview/wrds-overview-dealscan/.

14The period 1998-2001 includes the technology bubble boom.
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in our sample deals (37.51%), followed by other (13.35%),"® healthcare (13.18%), and
manufacturing (11.85%).

Table 2 reports the descriptive statistics for the control variables used in our main
tests, partitioned by derivatives users and non-users based on the indicator variable Ird/Fcd.
Detailed variable definitions are provided in Appendix A. Among our sample of 1,738 ac-
quisitions, 1,061 (61.1%) are carried out by derivatives users while 677 (38.9%) deals are
undertaken by non-users. The share of firms utilizing financial derivatives in our M&A
sample is slightly higher than those shown in Campello et al. (2011) (50.1%) and Manconi
et al. (2018) (43.3%). This divergence may be explained by a positive association between
firms’ employing financial hedging instruments and their propensity to engage in M&As,
which is in accordance with Hypothesis (H1).

With regards to deal and acquiring firm characteristics, deals carried out by deriva-
tives users are associated with a higher deal completion probability. Derivatives users tend
to be larger firms than non-users and carry out deals of smaller relative size. Moreover,
derivatives users have lower Tobin’s (), higher leverage, higher free cash flow-to-equity,
lower cash holdings, higher collateral, and lower stock price runup than non-users. We
later control for these characteristics when examining the impact of financial hedging on
acquisition likelihood, financing choices, and deal synergies. Derivatives users also have a

higher tax convexity than non-users, which supports the relevance condition of our I'V.

4 Main results

4.1 Financial hedging and acquisition likelihood

In this section, we examine the relationship between corporate financial hedging and
acquisition likelihood. According to our hypothesis, underinvestment should be less of a

problem for firms that employ financial derivatives. This is because derivatives users tend

15 According to the definition of the Fama-French 10 industry classification, “other” includes industries
such as mining, construction and building materials, transportation, business services, and entertainment.

15



to be subject to lower borrowing costs and exhibit more stable future cash flows, thus
being more likely to undertake inorganic investment in the form of M&As (i.e., be more

acquisitive).

4.1.1 Baseline Results

Panel A of Table 3 provides a univariate comparison of the acquisition likelihood
between derivatives users and non-users based on Fed/Ird. Each acquirer is matched with
a random non-acquiring firm from the same industry-year drawn from Compustat. We
follow Ishii and Xuan (2014) and repeat this matching process 500 times with replacement.
The randomly selected — through this bootstrapping approach — non-acquiring firms serve
as the control sample. The panel reports the percentage of firms using financial derivatives
in the M&A and control samples for matching processes based on the Fama—French 10,
30, and 48 industry classifications. The share of derivatives users in our M&A sample is
higher than those in the control samples, and the differences are statistically significant at
the 1% level. For instance, according to the matched sample based on the Fama—French
10 industry classification, 61% of acquirers employ at least one category of IR and FX
derivatives, compared to only 41% of randomly selected non-acquirers. The results of
our univariate tests based on simulation samples suggest that firms with financial hedging
programs in place are more likely to carry out acquisition investments.

We also employ a multivariate regression framework on matched samples to examine
the relationship between financial hedging and the likelihood of carrying out acquisition
investments, controlling for a number of deal likelihood determinants that can be captured
by our hedging indicators, hence driving our results. The dependent variable in the regres-
sions, Acquirer_dummy is a binary variable taking the value of one if a sample firm is from
our M&A deal sample, and zero if it is from the control sample. Following Harford (1999a)
and Khan et al. (2012), acquirers are matched to non-acquirers from the Compustat/CRSP
merged database in the same fiscal year prior to the deal announcement as well as different

combinations of firm characteristics, including industry (Fama-French 10 industries), firm
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size, asset growth rate, stock returns, Tobin’s Q, and cash holdings. For the continuous
firm characteristics we employ a +20% matching range, so an acquirer with a Tobin’s @
of 1 would be matched to non-acquiring firms with a Tobin’s () between 0.8 and 1.2 in the
fiscal year prior to the deal announcement. Following Bena and Li (2014), we limit the
number of matching firms to five by applying a random selection without replacement.

The logit regression results are reported in Panel B of Table 3. The independent
variable of interest is the financial hedging variable Ird/Fecd. We control for variations in
market valuation and growth opportunities, by including the one-year firm stock return
over the fiscal year prior to the deal announcement One-year_return (Khan et al., 2012) as
well as Tobin’s @) (Shleifer and Vishny, 2003; Rhodes-Kropf et al., 2005). We also control
for the value of a company’s cash reserves (Cash_holding) (Harford, 1999a) as well as for
acquirer size (Size), asset growth (Asset_growth), leverage (Leverage), return on assets
(ROA), and industry and year fixed effects.

Columns 1, 4, 7, and 10 of Panel B report the logit regression results for a matching
process where acquirers are matched to non-acquiring firms based on different combinations
of matching criteria as indicated at the top of the panel. The coefficients of the financial
hedging proxy variable, Ird/Fcd, are all positive and statistically significant at the 1%
level across different combinations of matching criteria. These results show that corporate
financial hedging is positively associated with the probability that a firm carries out ac-
quisition investments. The effect of financial hedging on the likelihood of a firm being an
acquirer is economically significant. For instance, in Column 1, financial hedging increases
the probability of announcing an M&A deal by 6.4%. Overall, our findings are consistent
with our hypothesis that financial hedging programs can exert a positive influence on the

firm’s capacity to pursuing inorganic growth through undertaking M&A investments.

4.1.2 Instrumental variable estimation

A potential concern in corporate financial hedging studies is that firms do not make

financial hedging decisions randomly (e.g., Campello et al., 2011; Chen and King, 2014;
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Manconi et al., 2018; Bartram, 2019). Accordingly, hedging strategy may be associated
with unobservable firm characteristics (e.g., stakeholder and shareholder incentives) that
can, in turn, affect M&A related decisions. Although we control for a set of important
firm and deal characteristics as well as the industry and year fixed effects in our tests,
any omitted variables could still lead to biased regression results. It is also possible that
a more acquisitive firm will naturally employ more financial hedging instruments due to
an increase in its exposure to deal related financial risks. In this case, financial hedging
and acquisition decisions would be jointly determined, leading to a simultaneity problem.
Finally, despite our hedging measures capturing firms’ hedging activity directly, we cannot
entirely rule out measurement errors in our independent variable of interest. All the above
would give rise to endogeneity concerns, casting doubts on the causality of our main results.

In order to mitigate potential endogeneity problems, we employ an IV approach as
our identification method (e.g., Heckman, 1978; Greene, 2007; Wooldridge, 2010; Allayannis
et al., 2012). In the first-stage regressions, we estimate an acquirer’s decision to use financial
derivatives (Ird/Fecd) as a function of various deal and firm characteristics, as well as year
and industry fixed effects. Following the existing literature, we use Tax_converity as an
IV in the first-stage regressions. The incentives behind corporate financial hedging have
been discussed and examined in previous studies. Tax related benefits have been identified
as one of the major rationales for firms to hedge. Along these lines, if a firm has a convex
function of tax schedule, financial hedging can smooth the taxable income of the company
and thus reduce its expected tax liability (e.g., Mayers and Smith, 1982; Smith and Stulz,
1985; Nance et al., 1993; Mian, 1996; Geczy et al., 1997). In theory, there are two main
factors contributing to the convexity of a firm’s tax schedule: tax shields (Zimmerman,
1983) and the progressivity of a firm’s corporate tax structure (Smith and Stulz, 1985).
Empirical studies also provide evidence in support of hedging incentives being driven by
these two factors (e.g., Nance et al., 1993; Mian, 1996; Geczy et al., 1997). Graham and
Smith (1999) adopt simulation methods to model the convexity of a firm’s tax schedule

and estimate it based on a 5% reduction in the volatility of taxable income. They further
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provide evidence for the tax related benefits of corporate financial hedging. Following
Graham and Smith (1999) and Campello et al. (2011), we define Tax_convexity for our

sample firms using the formula below:

Tax_convexity =4.88 4 0.019T' IV ol — 5.50T'1Corr — 1.28 Drpe + 715D gmaiiNeg
+ 1-6ODSmallPos + DNOL(3-29 - 4~77-DSm0LllNeg - 1-93DSmallPos)

where T'I'V ol is the volatility of a firm’s taxable income, T'ICorr is the serial correlation of
the taxable income, D;r¢ is a dummy variable indicating whether the firm has investment
tax credits, Dgmanneg is @ dummy variable capturing small negative taxable income between
—$500,000 and $0, and Dgmnaipes 18 a dummy variable indicating small positive taxable
income between $0 and $500, 000.

The tax convexity estimated by Graham and Smith’s (1999) model has been adopted
by Campello et al. (2011), Chen and King (2014), Ippolito et al. (2018), and Manconi et al.
(2018) as an IV to address the endogeneity problem in corporate financial hedging deci-
sions. Our IV satisfies the exclusion restriction because it is unlikely that T'ax_convezity
is associated directly with the M&A related decisions. Our IV also satisfies the relevance
condition given the theoretical predictions on how Tax_converity can motivate firms to
hedge. Table 2 provides support on this by showing that the difference of T'ax_convexity
between the derivatives user and non-user sample is statistically significant. Finally, it is
unlikely that there exists any systematic correlation between potential measurement errors
in our hedging variables and T'ax_convexity.

In the second-stage regressions, we replace the financial hedging indicator variable
with the predicted probability of financial hedging from the first-stage regressions. Ac-
cording to Angrist (2001), when the endogenous explanatory variable (Ird/Fcd) is bi-
nary, non-linear models in the second-stage regressions do not provide consistent esti-
mates if the model specifications are not absolutely correct. Since the dependent variable
(Acquirer_dummy) in the second-stage regressions is discrete, we employ a bivariate probit

model (Karampatsas et al., 2014).
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Columns 2-3, 5-6, 89, and 11-12 of Table 3 Panel B present the results of the IV
regressions. In the first-stage regressions, the coefficients of T'ax_convexity are all positive
and statistically significant at the 1% level, suggesting that our IV meets the relevance
condition. Untabulated test statistics show that Shea’s partial R? values are above 10%
and the F-statistics are above 10 providing further support for the relevance of our instru-
ment in the first-stage regressions. Comparing the F-statistics with the critical values of
Stock and Yogo (2005) for the weak instrument test, we are able to reject the null hypoth-
esis that our IV is weak. Comparing the coefficients of Ird/Fed in logit regressions and
the coefficients of the instrumented Ird/Fed in bivariate probit regressions, we observe
that although the Ird/Fcd coefficient estimates are positive and statistically significant
for both approaches, the magnitude of the IV coefficient estimates is larger. This could
indicate that the potential endogeneity problems may lead to a downward bias on the co-
efficients of Ird/Fed in the logit regressions. One possible reason is that omitted variables
related to a firm’s attitude toward investment or financial management policy can have a
positive impact on inorganic investment while, at the same time, impinge on the use of
financial derivatives. For example, a firm with a more aggressive growth strategy may be
more acquisitive but does not hedge specific financial risks with financial derivatives due
to its neglect of risk management in the process of attaining rapid growth. Moreover, a
preference for operational hedging over financial hedging could result in utilizing acqui-
sitions as an operational hedging tool (e.g., forward /backward integration or diversifying
deals) to mitigate firm risk exposures, in place of using financial derivatives. The resulting
correlation between financial hedging and the residuals in the logit regressions could be
driving the coefficients of Ird/Fecd downwards. The IV identification method can tackle
this endogeneity issue, thus resulting in higher Ird/Fed coefficients. Alternatively, the
higher coefficients of Ird/Fcd in the IV regressions may be due to the magnitude of the
local average treatment effect estimated by the IV regressions being larger than the true
population average treatment effect, even when our IV satisfies the standard exclusion re-

striction (Jiang, 2017). For instance, the impact of financial hedging on firms’ acquisition
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decisions may be significantly larger for firms with a financial hedging policy that is more
responsive to the tax benefits from financial hedging, which in turn can result in inflated
Ird/Fed coefficients in our second-stage IV regressions.

In the second-stage regressions, where the dependent variable is Acquirer_dummy,
the estimated coefficients for all the predicted hedging indicator variables continue to be
positive and statistically significant at the 1% level. After correcting for potential endogene-
ity problems, the IV estimation results support our hypothesis predicting a significantly
positive relation between corporate financial hedging and the propensity to undertake ac-

quisitions.

4.2 Financial hedging and M&A payment method

In this section, we examine the relationship between corporate financial hedging and
the payment method used in M&As. Typically, a deal is paid for with cash, stock, or
a combination of both. According to our hypothesis, acquirers with financial hedging
programs should exhibit lower cash flow variability and have better access to external
capital markets. Therefore, derivatives users should be expected to use more cash to pay
for M&As. We employ three payment mode variables. Pure_cash is an indicator variable
equal to one for deals paid with 100% cash payment, and zero otherwise. Cash_major is
an indicator variable equal to one if more than 50% of the payment is in cash, and zero
otherwise. Finally, we use a continuous variable, Pct_cash, which captures the percentage
of cash consideration in the offer.

Similar to Section 4.1, we use both ordinary multivariate regressions and the IV
approach to examine the relation between payment method and the hedging indicator
Ird/Fcd, controlling for variables that have been linked to the M&A payment mode in
earlier literature. Specifically, we control for acquirer cash holdings (Cash_holding) (e.g.,
Martin, 1996; Duchin et al., 2010; Disatnik et al., 2014), free cash flow (Cash flow/Equity)
(e.g., Jensen, 1986; Karampatsas et al., 2014; Yang et al., 2019), borrowing capacity

(Collateral) and capital structure (Leverage) (e.g., Chaney et al., 1991; Faccio and Ma-
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sulis, 2005), market timing (Runup) (e.g., Savor and Lu, 2009; Akbulut, 2013; Fu et al.,
2013), information asymmetry between inside and outside shareholders (Average_EPSSD)
(e.g., Brown and Ryngaert, 1991; Boone et al., 2014; Eckbo et al., 2018), ownership struc-
ture (Blockholder_ownership) (e.g., Harris and Raviv, 1990; Yook et al., 1999; Harford
et al., 2012a), and growth opportunities (Tobin’s Q) (e.g., Martin, 1996; Dass et al., 2016).
We also control for deal characteristics, such as acquirer toehold (Toehold), deal attitude
(Hostile), tender offer (T'ender_offer), industry relatedness between the acquirer and tar-
get (Related_industry), multiple bidders (Competition), and the target-to-bidder relative
size (Relative_size). Finally, we include the year and industry fixed effects. The detailed
definitions for these control variables are in Appendix A.

Table 4 reports the regression results. In Columns 1 and 4, we employ a probit regres-
sion model since the dependent variable is a binary variable (Pure_cash or Cash_major).
In Column 7, we use a tobit regression model since the dependent variable is continuous
and takes values between zero and one (Pct_cash) . To address potential endogeneity, we
also report the IV regression results in Columns 2-3, 5-6, and 8-9. We adopt a bivariate
probit model when the dependent variable in the second-stage regression is binary, and a
treatment effect model when it is continuous (Heckman, 1978; Wooldridge, 2010).

The coefficients of the financial hedging variable Ird/Fcd are all positive and statis-
tically significant, suggesting that the use of financial derivatives contributes to a higher
likelihood of cash being used in the M&A offer. In Column 1, a marginal effect test shows
that there is a 9.5% higher probability that deals carried out by derivatives users are fi-
nanced entirely with cash (Pure_cash) relative to those carried out by non-users. Our
result for Cash_major in Column 4 captures a similar pattern. A marginal effect test
shows that the probability of cash major financing is 5.9% higher for acquirers utilizing at
least one type of IR and FX derivatives than non-users. In Column 7, we examine the rela-
tionship between financial hedging and the percentage of cash in the deal offer (Pct_cash)
as reported in SDC. The coefficient of Ird/Fcd remains positive and statistically signifi-

cant, suggesting that the use of IR and FX derivatives contributes to a higher percentage
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of cash in M&A offers. Column 7 shows that, on average, the occurrence of corporate
financial hedging increases the percentage of cash consideration in an acquisition offer by
32%. For our IV regressions, the coefficients of instrumented Ird/Fcd in the second-stage
regressions continue to be positive and statistically significant at the 1% level. Overall, our
test results are consistent with our hypothesis that acquirers utilizing financial derivatives

are more likely to pay for their M&A deals with cash.

4.3 Financial hedging and M&A external financing

So far, our results suggest that corporate financial hedging increases firms’ propensity
to engage in M&As as acquirers and enables them to directly finance their inorganic growth
plans with cash. According to our hypotheses, the documented pattern stems from the
external borrowing cost reduction properties of financial hedging. Given the capital inten-
siveness of M&A transactions and the fact that derivatives users are typically associated
with lower precautionary cash reserves (Disatnik et al., 2014), the documented propensity
to pay with cash can be in fact attributed to external borrowings. In this section, we offer
further insights on the impact of financial hedging on external debt financing in M&As.

Untabulated summary statistics show that 60.2% of the acquirers in our M&A sam-
ple make use of credit facilities (Borrowing_broad) around the transaction window (from
one year before the deal announcement to the deal completion). Further, derivatives users
are linked to more external borrowing activities than non-users: 74.1% of derivatives users
finance their deals through external borrowings compared to only 47.7% of non-users. In
terms of M&A deal-specific borrowings (Borrowing-narrow) around the transaction win-
dow, 22.3% of the acquirers in our M&A sample use external borrowings directly attributed
to the corresponding M&A transaction while 26.0% of derivatives users finance their deals
through external borrowings compared to only 16.5% of non-users. Untabulated univari-
ate tests indicate that the mean differentials of Borrowing_broad and Borrowing_narrow
between derivatives users and non-users are statistically significant at the 1% level.

Table 5 reports the results of ordinary multivariate regressions and the IV approach.
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In the first case, we employ a probit model and control for various deal and firm char-
acteristics. In Columns 1 and 4, the coefficients of Ird/Fcd are positive and statistically
significant, suggesting that the use of financial derivatives contributes to more external bor-
rowing. Column 1 (4) indicates that acquirers with financial hedging programs have a 6.7%
(4.9%) higher probability of using external financing (deal-specific borrowing) to fund their
M&A deals. After controlling for the potential endogeneity, the coefficient of instrumented
Ird/Fcd in the second-stage of IV regressions continues to be positive and statistically sig-
nificant at the 1% level when the dependent variable is Borrowing_narrow in Column 6,
although the coefficient becomes statistically insignificant for Borrowing_broad in Column
3.

Overall, our results suggest that corporate financial hedging has a significant impact
on the likelihood of acquirers raising funds through external borrowing to finance their
acquisition investments. This is consistent with our hypothesis that the use of financial
derivatives will be associated with a lower cost of borrowing, therefore, enabling firms to

finance capital intensive investment projects such as M&As with external debt.

4.4 Financial hedging and M&A deal synergies

In this section, we examine the impact of corporate financial hedging on M&A deal
synergies. According to Hypothesis (H4), the financial flexibility stemming from financial
hedging can potentially lead to overinvestment and hence inferior investment decisions,
especially in firms more prone to the conflicts of interest between managers and sharehold-
ers. We conjecture that if the financial flexibility arising from hedging activity gives rise
to agency cost related managerial incentives, then it can lead to firm overinvestment.!©
Following Bradley et al. (1988), Lin et al. (2011), Custddio and Metzger (2013), and John
et al. (2015), we use the value-weighted average of acquirer and target abnormal returns

over a 5-day announcement window (—2,+2) to capture the market’s perceived synergy

1610 the same spirit, Kriiger et al. (2015) find that managers using a single discount rate to evaluate
target firms or investment projects across divisions subject to different costs of capital can distort firm
valuations and affect investment decisions.
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creation for a deal (Synergy). We employ both the ordinary least squares (OLS) and
treatment effect models to examine the relation between deal synergistic gains and finan-
cial hedging. In addition to the control variables employed in Section 4.2 and 4.3, we also
control for payment method (Pct_cash) (e.g., Travlos, 1987; Shleifer and Vishny, 2003;
Savor and Lu, 2009). The OLS regression results are reported in Column 1 of Table 6.
The coefficient of Ird/Fed in the OLS regression is negative and statistically significant,
suggesting that on average acquisitions undertaken by derivatives users are associated with
a 1.3% lower deal synergistic gain than those undertaken by non-users. This is equivalent
to a lower overall synergy creation of $252 million for an average-size deal.!” Column 3
shows that the coefficient of Ird/Fcd remains negative and statistically significant in the
second-stage regression of the treatment effect model. Overall, our findings suggest that
the financial flexibility associated with financial hedging leads to inferior firm investment
choices, as measured by deal synergistic gains.

If the documented relationship between deal synergies and financial hedging is at-
tributed to the agency cost of financial flexibility (Jensen, 1986; Dittmar and Dittmar,
2008; Harford et al., 2008), then it should be stronger in firms more prone to the conflicts
of interest between managers and shareholders. Accordingly, although the alleviation of
external financing constraints can enable firms to pursue attractive investment opportuni-
ties, it may also motivate entrenched managers to overinvest in suboptimal acquisitions.
To investigate this possibility, we repeat our original analysis within subsets of high and
low agency conflict enviroments. For brevity, we only report the second-stage of the treat-
ment effect models for our subsample analyses, although our results are consistent for OLS
regressions. First, we split our sample based on the median of C'EO _pay _slice, which is
the ratio of an acquirer CEQ’s total compensation to the total compensation of the five
highest-paid executives in the firm. Bebchuk et al. (2011) find that the CEO pay slice
measures a CEO’s power relative to other top executives and captures the CEQO’s ability

to extracts rents. Columns 4 and 5 of Table 6 show that the coefficient of the instrumented

1"This is estimated for an average-size acquirer and target in our M&A sample.
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Ird/Fecd is negative and statistically significant for the high C'EO_pay_slice subsample,
while it is statistically insignificant for the low C'EO_pay_slice subsample. Second, we
divide our sample based on whether an acquirer CEO also holds the board chairman’s
role (CEO_duality). Core et al. (1999) and Goyal and Park (2002) use the CEO-chair
duality to proxy for ineffective governance structure and find it associated with reduced
CEO turnover sensitivity to firm performance and excessive compensation. Columns 6
and 7 show that the coefficient of the instrumented Ird/Fcd is negative and statistically
significant for firms with CEOs holding a dual role, while it is statistically insignificant
for the rest of the cases.!® These results suggest that the inferior M&A synergistic gains
associated with financial hedging are concentrated among acquirers where the manager—
shareholder conflict is likely to be more pronounced, hence giving rise to a higher agency
cost of financial flexibility. This comes with significant implications for firms utilizing fi-
nancial derivatives and their shareholders, as it suggests that corporate financial hedging
can give rise to agency cost related managerial incentives, leading to overinvestment.

Along these lines, we also examine whether the financial flexibility induced by utilizing
hedging instruments prompts derivatives users to engage in serial acquisitions. Multiple
deals carried out by the same companies have been used as a proxy for managerial hubris
and are associated with suboptimal acquisition choices (e.g., Fuller et al., 2002; Guest et al.,
2004; Ahern, 2008; Billett and Qian, 2008). The dependent variable Repeat_acquirer is
an indicator taking the value of one if an acquirer undertakes more than one acquisition
during our sample period, and zero otherwise. The regression results of probit and bivariate
probit models are presented in Columns 8-10. The coefficients of Ird/Fcd are positive and
statistically significant at the 1% level in both models, indicating that derivatives users are
more likely to be repeat acquirers than non-users. Column 8 shows that, all else equal,
derivatives users are 15.4% more likely to be repeat acquirers than non-users.

Overall, our results suggest that although financial hedging may reduce firm external

18Since 37.2% of our sample acquirers are not in the S&P 1500 index, we choose not to use the traditional
corporate governance entrenchment indexes in our subsample analyses.
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financing costs and increase firm acquisitiveness, the financial flexibility emanating from it

can also give rise to agency costs by instigating entrenched managers to overinvest.

5 Robustness and additional tests

Next, we perform several additional tests to check the robustness of our results.’

5.1 Alternative measures of financial hedging

In our main analyses, the hedging indicator variable Ird/Fcd is equal to one if there
is at least one hit related to the use of either IR or FX derivatives, and zero otherwise.
To examine the robustness of our results to alternative measures of financial hedging, we
conduct additional untabulated tests with Ird (Fed), an indicator variable equal to one
if there is at least one hit related to the use of IR (FX) derivatives, and zero otherwise,
and Hedging_scope, a categorical variable taking an integer value ranging from zero to
two capturing the number of financial derivatives types employed by an acquiring firm.
Our main results remain robust to employing these alternative proxy variables for financial
hedging.

Next, we examine the robustness of our results using the total and net notional value
of derivatives (Graham and Rogers, 2002) to construct continuous measures of financial
hedging, instead of indicator variables. We note however that the notional value informa-
tion disclosed by firms about their hedging positions might be incomplete after Statements
of Financial Accounting Standards (SFAS) No. 133 superseding SFAS No. 119 in 2000
(Geczy et al., 1997; Allayannis and Weston, 2001). As a result, recent financial hedging
studies tend to use categorical hedging variables capturing whether firms utilize specific
types of financial derivatives (e.g., Geczy et al., 1997; Chen and King, 2014; Manconi et al.,
2018). We manually collect the total and net notional values of hedging positions for the

derivatives users in our sample from their annual financial reports. Following Campello

9For brevity, some of the test results are not reported in the paper but are available upon request.
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et al. (2011), we exclude cases where we do not have sufficient information to derive the
total or net notional value while we also scale these values by the book value of total assets
(Purnanandam, 2008; Campello et al., 2011). Replacing our hedging indicator Ird/Fcd
with the ratio Hedging_total_notional and Hedging_net_notional in our regressions,?’ we

find that the direction of our main results and conclusions remain largely unaffected.

5.2 Financial hedging and deal related borrowing costs

Our main results are consistent with the conjecture that financial hedging plays a
significant role in determining a firm’s propensity to undertake acquisition investments,
the deal financing choice, and acquisition synergistic gains. While our hypotheses predict
that these relationships are driven by the borrowing cost curbing role of financial hedging,
we have not provided direct evidence that financial derivatives users are in fact subject to
lower borrowing costs when financing their deals. In this section, we delve into the relation
between the use of financial hedging instruments and external borrowing costs at both the
borrowing-facility (loan or bond) and deal level.?!

To this end, we collect deal related loan and bond data for our sample of acquiring
firms from LPC Dealscan and SDC Global New Issues over a period of one year prior to the
deal announcement up to the deal completion.?? The bond-level borrowing cost is recorded
as the “Basis Point Spread Over Treasury” multiplied by 100, which is the percentage
point spread of a bond over a U.S. Treasury bill with a comparable maturity. The loan-
level borrowing cost is recorded as “All-In-Spread” for each loan facility multiplied by 100,

which gives the percentage point spread of the loan over LIBOR or LIBOR equivalent

plus any related facility fees.?> The corresponding borrowing costs at the deal level are

20 Hedging_total notional (Hedging net_notional) equals to the total (net) notional value of the ac-
quirer’s hedging positions divided by the acquirer’s book value of total assets at the fiscal year end prior
to the deal announcement.

21A deal can be financed by several loans or bonds. Therefore, for a sample deal, there may be multiple
observations at the borrowing-facility level, but there is only one observation at the deal level.

220ur results remain robust when using alternative event windows: from one week before the deal
announcement to the deal completion and from one year before the deal announcement to one year following
the deal announcement.

23We include all loan facilities without setting any restrictions on the base rate a loan is tied to, as
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computed as the value-weighted average of the costs for all facility-level borrowings issued
during the transaction window defined above. 2

Regression results for both the OLS and treatment effect models are reported in Table
7. In these regressions, we control bond and loan characteristics on top of all the control
variables employed in our main empirical analyses. The bond and loan characteristics at
the deal level are computed as the value-weighted averages of the corresponding facility-
level characteristics. Our results show that financial hedging significantly reduces the deal
related borrowing costs for bonds and loans, at both the borrowing facility and deal levels.
The relationship is economically significant. For example, in Columns 1 and 7, derivatives
users are subject to a lower borrowing cost than non-users by 42.5 basis points and 42.8
basis points for their deal related bonds and loans, respectively. This result is consistent
with the conjecture that financial hedging is a determinant of deal related borrowing costs,

and highlights its role as a vehicle for firms to manage their borrowing costs in order to

bring their investment plans to fruition.

5.3 Propensity score matching

A potential weakness of our IV approach is that although it accounts for unobserved
confounding variables, the exclusion restriction for the selected IV may not be fully met.
In this section, we adopt a propensity score matching (PSM) process as an alternative
identification approach to tackle potential endogeneity concerns. While the IV approach
involves using an IV linked to financial hedging but not correlated with M&A related
decisions to control for unobservable differences in firm characteristics between derivative
users and non-users, the PSM approach generates a matching group of non-users that are

similar to derivatives users based on observable firm and deal characteristics. In the case

LPC converts all spreads into LIBOR-based terms (Hubbard et al., 2002; Graham et al., 2008; Hertzel and
Officer, 2012). However, since Hertzel and Officer (2012) point out that there is a systematic difference
between the borrowing costs of loans tied to the U.S. prime rate and LIBOR, we repeat our tests in this
section by excluding non-LIBOR-based loans and our results remain robust.

24 As the borrowing costs of bonds and loans are based on different benchmarks, we have to compute the
deal level borrowing costs for bonds and loans separately.
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of the PSM, the difference in M&A related choices between the two groups can then be
attributed to financial hedging, which tackles the concern that corporate financial hedging
decisions may be non-random.

We first run a probit model to estimate the propensity score of each acquirer employ-
ing financial hedging instruments. The dependent variable for the probit models is Ird/Fed
and the explanatory variables include all the firm and deal characteristics we have con-
trolled for in our main tests. We then use the estimated propensity scores to construct
the matched sample using one-to-one nearest-neighbor matching without replacement. A
caliper of 1% is applied. In untabulated tests, we test the difference in each explana-
tory variable used in the above probit model between derivatives users and the matched
non-users. The results confirm that the covariate balance is achieved.

We then use the matched sample described above and re-estimate the impact of
financial hedging on our main dependent variables of Section 4. We report the ordinary
multivariate regression results in Table 8. All the results are consistent with earlier tests,
confirming that our main results are robust after we balance the observable firm and deal

characteristics between derivatives users and non-users.

5.4 The impact of CFO attributes

Our tests so far suggest that financial hedging plays an important role in driving a
firm’s acquisition behavior. A potential issue arises from the possibility that the decision to
employ financial derivatives is driven by characteristics not controlled for in our main tests.
This could lead to a situation where derivatives users would be more acquisitive even if they
had not utilized financial derivatives. One such prominent case stems from considering that
a firm’s CFO typically plays a critical role in both setting financial hedging policy (Tufano,
1996; Servaes et al., 2009) as well as M&A investment processes (Bertrand and Schoar, 2003;
Huang and Kisgen, 2013; Shi and Chen, 2019). As a result, the CFO’s attributes might

be separately linked to both the likelihood of engaging in financial hedging as well as a
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lower borrowing cost or finding creative solutions to finance the firm’s investment plans.?

Along these lines, CFO-specific characteristics such as quality, commitment, power, career
concern, and knowledge about the derivatives market comprise significant omitted variables
in our main tests. To address this concern, we investigate whether our results survive after
directly controlling for a number of important CFO characteristics that can be potentially
associated with both financial hedging and M&A related decisions.

We collect CFO information for our sample acquirers from Boardex complemented
with information from Execucomp.?® We classify an executive as a CFO if the job title
(ROLENAME) is “CFO”, “Chief Finance Officer”, “Chief Financial Officer”, or “Principal
Financial Officer”. We exclude the cases where the job title is prefixed by “Region”,
“Division”, “Area”, or “Deputy”. Overall, we are able to identify CFO information for
81.6% of our sample deals (1419 deals).

We construct the following variables to capture different CFO personal traits: i)
CFO_financial _expertise to indicate whether a CFO has previous investment/trading
experiences in the financial markets (Badolato et al., 2014; Custdédio and Metzger, 2014);%7
ii) CFO_top_universities to indicate whether a CFO has graduated from a top university
(Gompers et al., 2016), which has been linked to managerial quality (Bhagat et al., 2010;
Custédio and Metzger, 2014; Benmelech and Frydman, 2015; Falato et al., 2015; Miller

et al., 2015; King et al., 2016);*® iii) CFO_age and CFO_tenure to capture a CFO’s

25We thank an anonymous referee for pointing out this angle.

26Since our sample acquirers include both S&P 1500 and non-S&P 1500 firms, using Execucomp alone
for CFO information would lead to losing almost half of our observations.

2TCFOs’ employment histories are obtained from Boardex. Following Custédio and Metzger (2014), we
classify a CFO with investment experience if she has previously worked at banking or financial trading
companies (SIC code starting with 60, 61, 62, or 67) or in investment related positions at a non-financial
company. Since our focus is on the CFO’s expertise related to investment or trading, we thus do not take
accounting or financial management related experience into account. The SIC codes of the past employers
are obtained from Compustat for public firms and manually collected from Datastream, Manta, or Google
for private firms (Custédio and Metzger, 2014; Wang et al., 2015). In the spirit of Badolato et al. (2014), we
look for keywords “investment director”, “investment manager”, “fund manager”, “asset manager”, and
“trader” in the titles of a CFO’s past employment to identify investment related roles in a non-financial
firm.

28Following Gompers et al. (2016), we take the following as the top universities in the world: Brown,
Berkeley, Cambridge, Chicago, Columbia, Cornell, Dartmouth, Harvard, Princeton, Pennsylvania, Yale,
Ambherst, Caltech, Duke, INSEAD, London Business School, London School of Economics, MIT, North-
western, Oxford, Stanford, University of California, and Williams College.
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age and tenure in her CFO role, since both of the traits have been documented to be
associated with an executive’s risk preferences and corporate financial decisions (Diamond,
1989; Hirshleifer and Thakor, 1992; Yim, 2013; Serfling, 2014; Ali and Zhang, 2015; Croci
et al., 2017), managerial entrenchment (Berger et al., 1997; Bertrand and Schoar, 2003),
career concern (Bertrand and Schoar, 2003), experience (Aier et al., 2005; Liu et al., 2016),
as well as financial hedging policy (Tufano, 1996); iv) CFO_on_board to indicate whether
an acquiring firm CFO sits on the board of the acquirer as board membership is related to
a CFO’s power and impact on firm policy (Adams and Ferreira, 2007), financial flexibility
(Florackis and Sainani, 2018; Mobbs, 2018), and financial statement quality (Bedard et al.,
2014); and finally, v) CFO_external_positions (Fich and Shivdasani, 2006) to control for
CFO commitment in light of the evidence that the number of external director positions
is associated with firm performance (Hauser, 2018).%

Table 9 reports the results from IV regressions when controlling for all the above
CFO related variables in addition to all the control variables and fixed effects included in
our main tests. It appears that the direction and significance of our main hedging variable
remains robust to the inclusion of these additional control variables.?® As a result, it is
unlikely that CFO attributes are behind the relationship between financial hedging and

acquisition related decisions documented in this paper.

5.5 The role of CEOs’ exposure to stock prices

In Section 4.4, we have shown that the financial flexibility emanating from hedging
may give rise to agency costs by instigating entrenched managers to overinvest. To align
CEOs’ incentives with shareholders’ interests, firms usually adopt equity-based managerial
compensation to increase the exposure of CEOs’ personal wealth to stock prices (Jensen

and Murphy, 1990). In this section, we discuss if there exists a “double agency problem”

PFollowing Fich and Shivdasani (2006), we define CFO_external_positions as the number of exter-
nal positions a CFO holds from the fiscal year preceding the deal announcement year up to the deal
announcement. Our results remain robust if we focus only on external board seats.

30Although in the tests presented we include all CFO related variables simultaneously, our results are
similar when including each of the additional controls individually.
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associated with corporate hedging when CEOs get excessive exposure to firm stock prices.!

That is, CEOs may adopt financial hedging to reduce their own exposure to firm stock
prices, which further amplifies the agency costs associated with financial hedging.

First, we test whether firms whose CEOs have larger exposure to their stock prices
are more likely to engage in financial hedging activities. To measure a CEQ’s personal
wealth exposure to his firm’s stock price, we use the Delta of a CEQ’s stock and option
portfolio. Following Core and Guay’s (2002) one-year approximation method, CEO_Delta
is defined as the natural logarithm of the dollar value change in a CEQO’s stock and op-
tion portfolio for a 1% change in the underlying stock price. In Column 1 of Table 10,
we employ a probit regression model where the dependent variable is Ird/Fed and the
independent variable of interest is CEO_Delta. In Column 2 of Table 10, we control CEO
characteristics (C'EO_ownership, CEO_Vega, CEO_age, and CEO_firm_wealth) on top
of all the control variables used in the corresponding baseline empirical analyses (Section
4.4). Columns 1 and 2 of Table 10 show that the coefficients of CEO_Delta are positive
and statistically significant at the 1% level, suggesting that firms whose CEOs have larger
exposure to firms’ stock prices are more likely to employ financial derivatives. Our results
are consistent with Knopf et al. (2002) who also document a positive association between
the sensitivity of managers’ total portfolios to stock prices and firms’ hedging activities.

Second, we examine whether firms with CEOs who are more exposed to their firms’
stock prices are more likely to engage in diversifying deals, which is an alternative way for
managers to utilize the company resources to reduce their own risk exposure. In Column
3 of Table 10, we employ a probit regression model in which the dependent variable is
a diversifying deal indicator variable (1 for diversifying deal and 0 otherwise) and the
independent variable of interest is CEO_Delta. In Column 4 of Table 10, we further control
for the deal, firm, and CEO characteristics. Columns 3 and 4 show that the coefficients
of CEO_Delta are positive and statistically significant, suggesting that firms whose CEOs

have a higher exposure to their stock prices are more likely to diversify their business as

31'We thank an anonymous referee for suggesting this analysis.
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this can serve as a vehicle for those CEOs to reduce their risk exposures.

Third, we test whether the documented inferior deal synergistic gains associated with
financial hedging is more pronounced for firms with CEOs having a high stock price ex-
posure. We divide our sample into two sub-samples based on the median of CEO_Delta.
Then we repeat our synergy treatment effect tests, as those reported in Columns 2 and 3 of
Table 6, over these two sub-samples. Columns 5 and 6 of Table 10 report the second-stage
regression results. We find that the coefficient of the instrumented Ird/Fcd is negative and
statistically significant for firms with high CEO_Delta, while it is statistically insignificant
for firms with low CEO_Delta. These results confirm that the documented inverse relation-
ship between financial hedging and M&A synergistic gains is more pronounced for CEOs
whose stock and option portfolios have a higher sensitivity to stock price.

Overall, our results confirm the possibility of a “double agency problem” that the
decision of using financial derivatives itself is partially driven by managerial compensation
incentives and therefore the agency issue associated with financial hedging can be further

exaggerated when CEOs get excessive exposure to the firms’ stock prices.

5.6 Financial hedging and its interaction with other factors

Our results in Section 4.4 suggest that financial hedging may instigate entrenched
mangers to undertake M&As with inferior synergistic gains. In this section, we further
examine the impact of financial hedging on M&A deal synergies by taking into account
some factors linked to M&A deal quality in the previous literature (Harford, 1999a; Masulis
et al., 2007; Harford et al., 2012a; Alexandridis et al., 2013). Specifically, we focus on how
financial hedging interacts with these factors and, more importantly, whether financial
hedging remains a significant predictor of deal synergies after controlling for the effect of
these factors, as well as their interactions with financial hedging.

We examine the following three factors that are associated with suboptimal M&A
choices: 1) Relative_size is the ratio of deal value to the acquirer’s market value. Previous

studies show that larger deals are associated with greater shareholder losses in M&As,
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which can be attributed to the greater degree of complexity associated with such transac-
tions (Alexandridis et al., 2013), the larger private benefits for acquiring firms’ managers
(Grinstein and Hribar, 2004), and amplified managerial overconfidence (Roll, 1986; Mal-
mendier and Tate, 2008); ii) Cash flow/Equity is the acquirer’s cash flows standardized by
its market value to account for the findings of previous studies showing that in light of the
exaggerated agency cost of free cash flow, cash-rich firms tend to make inferior acquisitions
choices (Harford, 1999b); iii) Low_CEO_pay_slice is a dummy variable indicating whether
the ratio of a CEQ’s total compensation to the sum of the five highest paid executives’ total
compensation is lower than the sample median, which serves as a proxy for the potential
agency problem related to managerial incentives. Previous studies show that entrenched
managers are more likely to undertake empire-building acquisitions (Masulis et al., 2007;
Harford et al., 2012b). To examine the impact of financial hedging over and above these
factors, we have added the three variables themselves, as well as the interaction terms
between Ird/Fcd and each of the three variables in the treatment effect regressions as
reported in Table 6.

Untabulated results show that in the second-stage regressions of our treatment effect
model, the coefficients of Ird/Fed x Relative_size are positive and statistically signifi-
cant, suggesting that the inverse relationship between financial hedging and deal syn-
ergies is less pronounced when the deal relative size is larger. Next, the coefficients
of Ird/Fcd x Cashflow/Equity are also positive and statistically significant, suggest-
ing that the negative effects of financial flexibility emanating from financial hedging is
less pronounced when the firm has higher free cash flow. In addition, the coefficients of
Ird/Fecdx Low_CEO_pay_slice are positive and statistically significant, indicating that the
inferior synergy creation associated with financial hedging is significantly mitigated when
firms have less manager—shareholder agency conflicts. Yet, the coefficients of Ird/Fcd,
which capture the direct effect of financial hedging on M&A synergetic gains, remain nega-
tive and statistically significant in all model specifications, which points to financial hedging

having a direct impact on deal synergies after controlling for a battery of factors associated
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with suboptimal M&A choices.
Taken together, our results indicate that although financial hedging interacts with the
previously studied factors leading to suboptimal M&A choices, there still exists a significant

direct effect of financial hedging on deal synergies.

6 Conclusion

In this paper, we examine the impact of corporate financial hedging on corporate in-
vestment. We present evidence that the use of financial derivatives increases the likelihood
of a firm undertaking capital intensive inorganic investments in the form of M&As. Along
these lines, we find that acquiring firms with financial hedging programs in place are more
likely to pay for their deals with cash, utilize external borrowing, and have a lower borrow-
ing cost. This is consistent with the view that financial hedging can serve as a vehicle for
firms to bring their inorganic investment plans to fruition and facilitating their financing
through mitigating financing restrictions. We also provide evidence that firms employing
financial hedging instruments make inferior investment choices when conflicts of interest
among managers and shareholders are likely to be more pronounced. This suggests that
the financial flexibility emanating from corporate financial hedging can give rise to agency

costs by instigating entrenched managers to overinvest.
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Appendix A

Table A1l: Variable definitions

Variable Definition Source

Payment/Financing characteristics

Acquirer_dummy Indicator variable: 1 if firms attempt at least one SDC
acquisition, 0 otherwise.

Pure_cash Indicator variable: 1 for deals with 100% cash SDC
payment, 0 otherwise.

Cash_-major Indicator variable: 1 for deals with more than 50%  SDC
cash payment, 0 otherwise.

Pct_cash The percentage of cash payment involved in the SDC

Borrowing_broad

Borrowing_-narrow

Synergy

Repeat_acquirer

Bond_borrowing_cost

Loan_borrowing_cost

M&A transaction.
Indicator variable: 1 if an acquirer utilizes any

private or public borrowing credit facilities during
the transaction windows without setting any
restrictions on the purpose of these facilities, 0

otherwise.
Indicator variable: 1 if an acquirer utilizes credit

facilities with the primary purpose of financing the

corresponding M&A deals, 0 otherwise.
Total synergy creation of the deal measured by the

value-weighted average of acquirer and target 5-day
cumulative abnormal returns around the deal

announcement day.
Indicator variable: 1 if an acquirer undertakes more

than one acquisition during the sample period, 0

otherwise.
Bond level: the percentage point spread of a bond

over a Treasury bill with a comparable maturity
(“Basis Point Spread Over Treasury” x100); Deal
level: the value-weighted average of each bond’s
borrowing cost at the bond level, with the value
being the amount of each bond issued by an
acquirer between one year before the deal

announcement and the deal completion.
Loan level: the percentage point spread of a loan

over LIBOR or LIBOR equivalent plus any related
facility fees (“ALL-IN-SPREAD” x100). Deal level:
The value-weighted average of each loan’s
borrowing cost at the loan level, with the value
being the amount of each loan facility issued by an
acquirer between one year before the deal

announcement and the deal completion.

SDC/Global New

Issue/DealScan

SDC/Global New

Issue/DealScan

CRSP/Compustat

SDC

Global New Issue

Dealscan

Deal characteristics
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Table A1 — continued from previous page

Variable

Definition

Source

Complete

Toehold

Hostile

Tender_offer
Related_industry
Competition

Relative_size

Indicator variable: 1 if a deal is successfully

completed, 0 otherwise.
Indicator variable: 1 if an acquirer holds a non-zero

percentage of the target’s shares before the deal

announcement, 0 otherwise.
Indicator variable: 1 if a deal is classified as hostile,

0 otherwise.
Indicator variable: 1 if a deal is classified as a

tender offer, 0 otherwise.
Indicator variable: 1 if an acquirer and target share

the same first two-digit SIC, 0 otherwise.
Indicator variable: 1 if there is more than one

bidder, 0 otherwise.
Transaction value over the market value of an

acquirer at the fiscal year end prior to the deal

announcement.

SDC

SDC

SDC

SDC
SDC
SDC

SDC/Compustat

Other controls

Size

Tobin’s Q

Leverage

Cash flow/Equity

Cash_holding

Collateral

Runup

Average_EPSSD

The acquirer’s book value of total assets at the
fiscal year end prior to the deal announcement, in

bil. 2012 U.S.$.
The acquirer’s book value of assets plus the market

value of equity minus the book value of equity,
divided by its book value of assets at the fiscal year

end prior to the deal announcement.
The acquirer’s book value of debt over its book

value of assets at the fiscal year end prior to the

deal announcement.
The acquirer’s income before extraordinary items

plus depreciation minus dividends on common and
preferred stocks divided by the acquirer’s market
value at the fiscal year end prior to the deal

announcement (Karampatsas et al., 2014).
The acquirer’s cash and short-term investments

divided by total assets at the fiscal year end prior

to the deal announcement.
The acquirer’s property, plant and equipment

normalized by total assets at the fiscal year end

prior to the deal announcement.
The acquirer’s market adjusted buy-and-hold return

over the (—205, —6) window relative to the

announcement day (Golubov et al., 2012).
The standard deviation of analysts’ forecasts on the

acquirer’s stock price during the fiscal year prior to

the deal announcement

Compustat

Compustat

Compustat

Compustat

Compustat

Compustat

CRSP

IBES
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Table A1 — continued from previous page

Variable

Definition

Source

Blockholder_ownership

One-year_return

Asset_growth

ROA

Tax_convexity

CFO_fin_expertise

CFO_top_uni

CFO_tenure

CFO_age
CFO_on_board
CFO_external position
Loan_maturity

Loan_amount

Loan_short_maturity

The acquirer’s blockholder ownership at the fiscal
year end prior to the deal announcement

(Karampatsas et al., 2014).
The acquirer’s stock return over the fiscal year prior

to the deal announcement.
The growth of the total asset of an acquirer over

the fiscal year prior to the deal announcement.
The return on assets over the fiscal year prior to the

deal announcement.
The convexity of the firm’s tax schedule, as defined

in Section 4.1 (Graham and Smith, 1999; Campello

et al., 2011).
Indicator variable: 1 if an acquirer’s CFO has

previously worked in the banking or financial
trading industries (SIC Code starting with 60, 61,
62, or 67) or worked as investment related roles
(investment director, investment manager, fund
manager, asset manager, and trader) in a
non-financial firm (Custédio and Metzger, 2014;

Badolato et al., 2014; Wang et al., 2015).
Indicator variable: 1 if an acquirer’s CFO holds a

degree from one of the following universities:
Brown, Berkeley, Cambridge, Chicago, Columbia,
Cornell, Dartmouth, Harvard, Princeton,
Pennsylvania, Yale, Amherst, Caltech, Duke,
INSEAD, London Business School, London School
of Economics, MIT, Northwestern, Oxford,
Stanford, University of California, and Williams

College (Gompers et al., 2016).
The natural logarithm of the number of years since

an acquirer’s CFO starts the role.
The natural logarithm of the age of an acquirer’s

CFO.
Indicator variable: 1 if an acquirer’s CFO is also

the firm’s board of director, 0 otherwise.
The number of external positions which the

acquirer’s CFO holds at the deal announcement.
The maturity of a loan measured as the number of

years left before the loan’s expiration date.
The facility amount of a loan, in billions of U.S.

dollars.
Indicator variable: 1 if the maturity of a loan is less

than 11 months (Kumar and Rabinovitch, 2013;
Schwert, 2018).

13-F

CRSP

Compustat

Compustat

Compustat

Boardex/Compustat-
/Datastream/Manta-
/Google

Boardex

Boardex
Boardex &
Execucomp
Boardex
Boardex

Dealscan

Dealscan

Dealscan
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Table A1 — continued from previous page

Variable

Definition

Source

Bond_maturity

Bond_amount

Bond_rating

The maturity of a bond measured as the number of

years left before the bond’s expiration date.
The amount of a bond, in billions of U.S. dollars.

Indicator variable: 1 if a bond is rated as
non-investment grade (below BBB—) by Standard
& Poor’s.

Global New Issue

Global New Issue
Global New Issue

CFEO_pay_slice The ratio of a CEQ’s total compensation to the sum Execucomp/Capital
of five highest paid executives’ total compensation.  1Q/Boardex
CEO _duality Indicator variable: 1 if an acquirer’s CEO is also its  Execucomp/ISS/-
board chairman, 0 otherwise. Boardex
CEO_age The natural logarithm of the age of an acquirer’s Execucomp
CEO.
CEO_Delta The natural logarithm of an acquirer CEQ’s Delta.  Execucomp
Delta is the dollar value change in a manager’s
stock and option portfolio associated with a 1%
change in the underlying stock price (Core and
Guay, 2002).
CEO_Vega The natural logarithm of an acquirer CEQ’s Vega.  Execucomp
Vega is the dollar value change in a manager’s
stock and option portfolio associated with a 0.01
unit change in the underlying stock return volatility
(Core and Guay, 2002).
CEO_firm_wealth The value of an acquirer CEQO’s stock and option Execucomp
portfolio, in billions of U.S. dollars.
CEO_ownership The percentage of shares held by an acquirer’s Execucomp/ISS/-
CEO. Boardex
Financial hedging variables
Ird/Fed Indicator variable: 1 if an acquirer engages in EDGAR 10-K

financial hedging (either interest rate or foreign
currency) in the fiscal year prior to the deal

announcement, 0 otherwise.
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Appendix B

In this appendix, we present examples of external borrowing related information from SDC
on selected deals in our sample. The statements in quotes are from “Source of Funds” in SDC.

FEach deal is linked to a unique SDC deal number.

Bank Loan

775308020 SPX Corp announced a deal to acquire General Signal Corp on 20/07/1998: “The
transaction was financed via a $1.65 bil facility underwritten by Chase Manhattan Bank,

consisting of a 1.4 mil term loan and $250 mil of revolving credit.”

787551020 Maxxim Medical Inc announced a deal to acquire Circon Corp on 20/11/1998: “The
transaction was financed through bank borrowings of up to $325 mil from NationsBank NA

and NationsBanc Montgomery Securities.”

1064738020 Weyerhaeuser Co announced a deal to acquire Willamette Industries Inc on 13/11/
2000: “The transaction was financed through a commitment from Morgan Stanley Senior

Funding Inc and Chase Manhattan Bank to provide senior bank financing in the aggregate
amount of $5.3 bil.”

Bridge Loan

1220000020 Dominion Resources Inc announced a deal to acquire Louis Dreyfus Natural Gas
Corp on 07/09/2001: “The cash portion of the transaction was financed with a bridge
loan facility, which was to be replaced with proceeds from a combination of permanent debt

financing and equity hybrids.”

1284207020 Quest Diagnostic Inc announced a deal to acquire Unilab Corp on 02/04/2002:
“The cash portion of the transaction was financed with a new $550 mil one year bridge

loan facility from Bank of America and Merrill Lynch Capital Corp.”

1527077020 Deluxe Corp announced a deal to acquire New England Business Service Inc on
17/05/2004: “The transaction was financed through a $800 million bridge financing ar-
ranged by Bank One, NA, The Bank of New York and Wachovia Bank, National Associa-

tion.”
Debt

860058020 International Game Technology announced a deal to acquire Sodak Gaming Inc on
11/03/1999: “Then transaction was financed through a $1 bil issue of 7.84% bonds.”

954115020 Honeywell International Inc announced a deal to acquire Pittway Corp on 20/12/
1999: “The transaction was financed through issuing commercial paper at prevailing market
terms and expects that it will repay some or all of such commercial paper with proceeds

from the sale of longer-term debt in the public or private debt markets.”
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1417227020 Armor Holdings Inc announced a deal to acquire Simula Inc on 23/07/2003: “The

transaction was financed through the private placement of $150 mil in senior subordinated
notes due 2013.”

Line of Credit

1523992020 Pioneer Natural Resources Co announced a deal to acquire Evergreen Resources
Inc on 04/05/2004: “The transaction was to be financed via a $900 mil, 364-day senior

unsecured revolving credit facility underwritten by JPMorgan Chase Bank.”

733499020 Hadco Corp announced a deal to acquire Continental Circuits Corp on 17/02/1998:
“The transaction was financed with approximately $222 million of borrowings pursuant to

an existing $400 million senior revolving credit loan facility with BankBoston.”

1830244020 Moog Inc announced a deal to acquire ZEVEX International Inc on 12/01/2007:

“The transaction was financed by its existing revolving credit facility.”
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Table 1: Sample distribution

This table reports the distribution of M&A deals in our sample. The final sample includes 1, 738
U.S. public M&As announced between 1998 and 2012. Acquirers and targets have CRSP and
Compustat data, and acquirers have 10-K reports available on EDGAR for the fiscal year prior
to the deal announcement. Panel A reports the distribution of M&A deals in our sample by deal
announcement year and Panel B by acquirer Fama-French 10 industry.

Panel A. Distribution of sample acquisitions by announcement year.

Year Number Percentage

1998 216 12.43%
1999 226 13.00%
2000 196 11.28%
2001 158 9.09%
2002 96 5.52%
2003 106 6.10%
2004 88 5.06%
2005 95 5.47%
2006 105 6.04%
2007 94 5.41%
2008 89 5.12%
2009 67 3.86%
2010 80 4.60%
2011 58 3.34%
2012 64 3.68%
Total 1,738 100.00%

Panel B. Distribution of sample acquisitions by acquirer industry.

Fama—French 10 industries Number Percentage
Business Equipment 652 37.51
Other 232 13.35
Healthcare, Medical Equipment, Drugs 229 13.18
Manufacturing 206 11.85
Wholesale, Retail, and Some Services 115 6.62
Telephone and Television Transmission 82 4.72
Oil, Gas, and Coal Extraction and Products 75 4.32
Consumer NonDurables 65 3.74
Utilities 51 2.93
Consumer Durables 31 1.78
Total 1,738 100
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Table 3: Financial hedging and acquisitiveness

Panel A. Univariate tests on simulation samples. The panel reports financial hedging
statistics for firms engaging in M&As and control samples of firms that do not carry out
M&A investments. Each sample acquirer is matched to a random firm drawn from the
sample acquirer’s industry in the same year as the deal announcement and we repeat the
bootstrap process 500 times. The table reports the percentage of acquirers and control firms
using financial derivatives, and their differences. Fama-French 10, 30, and 48 industry
classifications are used in the matching process. *, %%, and * * % stand for statistical
significance at the 10%, 5%, and 1% levels.

M&A Sample Control Sample Difference
Mean S.D. Mean S.D. M& A —Control

Fama—French 10 industries
Ird/Fed 0.610 0.488 0.410 0.152 0.200 ***

Fama—French 30 industries
Ird/Fed 0.610 0.488 0.401 0.152 0.210 ***

Fama—French 48 industries
Ird/Fed  0.610 0.488 0.398 0.157 0.212 ***

52



a8ed 1xou UO panuIjuO))

(r10°0)  (10000)  (¥1°0)  (0120)  (110°0)  (68%°0) (0g6°0)  (898°0)  (898°0)  (00000)  (¥10°0)  (000°0)

£+920°0 54417070~ 8200 PI00  %49€0°0-  TI00  00000-  T000- 2000  #%+ECT°0 5472070 4%%902°0 YMob~1255 Y
(rtro)  (ooo0)  (o0oo0)  (0000)  (000°0)  (¥69°0)  (600°0)  (000°0)  (98¢°0)  (¢000)  (1000)  (00€0)
020" 45+EG8°0" 5xx08T T~ 45460G°0 sxx6L60-  LLO'0  sxsVEED 54x829°0-  SIT'0  4sx9FE0 444CLF0-  0€T0 Buipjoyysny)
(698'0)  (000'0)  (000°0) (8¢¢'0)  (000°0)  (000°0)  (090°0)  (0000)  (0000) (.82°0)  (0000)  (000°0)
1200 54x98€'T 44x800'T  (000°0)  4s448LT° T 44x080'T  4GTE0 4k GFF T 4k PLGT  FCGT0- sk SLET 45460T'T VOu
(0000)  (000°0)  (00000)  (0000) (000°0)  (00000) (0000) (0000) (00000) (00000) (0000)  (000°0)
#x%800°07 xx%xCT0°0 %x%xL00°07 %x%x800°0 %xxIT00 %x%x900°0~ %x%800°0~ %xxET0°0 %xxL00°0~ 5xx0T0°0~ %xxET0'0 %%xx800°0- abvuasaaT
(00oo0)  (1vg'0)  (000'0)  (000°0)  (¢92°0) (0000) (0¥O'0)  (860°0)  (200°0)  (1¥0°0)  (0g1°0)  (9€1°0)
***wmo.o TT10°0- ***%@Q.O ***Nmo.o €00°0- ***Dmﬂ.o %*@N0.0 *mﬁo.ou ***ﬂwo.o *%@ﬁo.o 710°0- 12¢0°0 @ s.utqQoJ,

(6g1°0) (gze0) (1egs'0)  (ere0) (9960) (zgv0) (120°0) (841°0)  (v000) (12200 (€vc0)  (1¥L0)
010°0-  ST0°0 2100 010°0-  F000'0  ST0'0- 4100  TFO0  44xlPT°0 G000~  GZO0 110°0 WYY 4D — 2u()

(000°0) (¢000)  (000°0) (9000)  (0000) (600°0)  (0000) (000°0)
4! IT ot 6 8 L 9 b 4 € 4 T
pug ST pug ST pugc ST pug T

Nqoad syerrearg 91807  jiqoad ojerrearqg 8o jiqoad ojerrealg 91307  jiqoad sjerrearg 91307

Surpioy yse) 3 O suiqoy, 73 uInjal y209§ 73 1MO0I3 J9SsYy 73
‘az1g ‘Aaysnpufy ‘az1g ‘Axysnpufy ‘az1g ‘Aaysnpufy ‘azig ‘Aijsnpufy

"S[OAS] YT PUR ‘4G ‘04T 9U) IR 90URIYIUTIS [RIIISIIRIS I0] PURIS * * % PUR “sk ‘% "SIUSIOYJO0D SUIPUOASIIIOD 9} [[)RIUD(
sesojuared Ut pajrodar aIe soN[eA-J "S1090 POxXI IeoA pur AIJSNPUL SPN[OUL SUOISSAIFI [ Y XIpuaddy ut papraoid are suoniuyop
s[qeLrep fig1x20100"TD ], ST SUOISSAIZ0I 03RIS-)SIY S} Ul Pasn AT U3 ‘({T07) & 10 ModuR\ pue ‘(F10g) Sury] pue uey) ‘(1107)
‘e 10 o[jedwre) SUIMO[[O] ¢TI PUR ‘G ‘9 ‘¢ sUWIN[O)) Ul S}NSOI UOISSOI3aI 93R)S-puodss o) 110dol pur ‘[ pue ‘g ‘G ‘g suwnjo,) ut
S)INSOI UOISSOIF0I 98r)s-)s1y o1} 110dor om ‘sppour j1qoxd ojerrealq ayj uf “(FT0g) I'] PUR RUSg UL SB 9Al 0} pojrul] st IoImboe yoeo
I0J SULIY PayDjew JO Ioquunu wnwixeuw oy ], ‘Aaroadsar (%071-%08) burpjoy ysvy pue ‘(%0z1-%08) & S.u1qQoL ‘(%031-%08)
ungal ¥203G Aq yimosb 1ass eI SUlydjew oY) ade[del em ‘Z1—(O] PU® ‘G-, ‘9—F suwmio)) ul (%0gT-%08) yamoib 3assy Jo
o3URI IR[IWIS ® PU® ‘(%40Z1-%08) S19SSk [810] JO 93URI TR[IWIS ® ‘AI)STPUL 9IS o[} YIIM SULIY Jo sestiduwod Iarmboe yoes 10§ ojdures
[0IU0D BY[} ‘¢—] UWN[O)) U] "P2,J/p-4] SI 1S0I0qul JO o[qeLres juapuadopul oy ], “ojdures [01U0d oY) Ul suLly Furimboe-uou paypjet
oYY} I0J OI9Z puR ‘SWLIY SurImboe 10J ouo 0} [enbo o[qerrea Areulq e ‘flwwunp 12.41mboy St o[qeLreA juopuadop oy ], "SUISpay [RIOURUY
UO SSOUOAIYISINDOR WLIY JO SHNSOI UOISSaIGl o) sprodor pued oy [, ‘sejduwres Suryojewr uo sosA[eue ajeLIRAI}NIN ‘g [oued

53



000°0 000°0 000°0 000°0 ¢lyp < qoid

e1ro 16070 601°0 7010 porenbs-3y opunesq
Tee's Tee's 12€°g €099 €099 1€9°9 29¢'¥ 29g'y 06&F 1.0F 1.0'% 0CT'% SuOIeAISSq Q)
m®> m@%r wo% m®> m@»% m®> m@%r Wm.\ﬁ m®> m@xﬁ m®> m®> mpomﬁm @@u&@ Hﬁ@\ﬁ
m@»\ﬁ m@xﬁ w@xﬁ m@»ﬁ mm(ﬁ m@% m@xﬁ wm»\ﬁ mwxﬁ mw\ﬁ m@% m@xﬁ wuow.ﬁm U@uﬁm %HumSﬁQH
(0000)  (200'0)  (00000)  (0000) (0L00)  (0000) (00000) (110°0)  (6000)  (000°0) (610°0) (100°0)
***mﬂmmvu ***Omnvou ***H@@Ou ***Ommﬂu *H@NOu ***M@@Hu ***Omhou **Nmﬂou ***N@@Ou ***m@wou **ﬂjw@- ***mﬁwo| pQ@U.kuGH
(000°0) (000°0) (000°0) (000°0)
+xx960°0 +xx060°0 *xx060°0 *xxx060°0 figrraauooan J,
(000'0)  (oze'0)  (000'0)  (0000) (gLz'0)  (000°0)  (000°0)  (¢9%°0)  (0000)  (¥00°0)  (62£0)  (000°0)
w1100 G000 sxxFE0°0 £5xG000 9000  554GT0°0 4448100 €000  54+F€0°0 5542000  F000  5%%3€0°0 2218
A 1T 1)1 6 8 L 9 G i € 4 1
pug 9ST pug 9ST pug 9ST pug 9T
jqoad ajerrearg 31807  yqoad ajerrearg 8o jiqoad ojerrearg 3o jiqoad ojerrearqg — pSo]
Surpjoy ysep 7y O suiqog, 73 uinjer Joojs 3 )M0I3 Jossy 73
‘az1g ‘Aaysnpujy ‘az1g ‘Axysnpujy ‘az1g ‘Arysnpufy ‘azig ‘Aijsnpufy

a3ed snoisaad wiogj panurjuo)) — ¢ I[qel,

54



o8ed 1xou uo ponurjuo))

100°0- 100°0- 100°0- %2000~ 100°0- z00°0- 100°0- 200°0- 100°0- o718
(000°0) (200°0) (000°0) (600°0) (€00°0) (000°0) (900°0) (00°0) (000°0)

*%*wwo.ou ***Nﬁm.ou ***me.ou *%*MHM.Ou ***ﬂom.ou ***N@ﬂ.ou *%*mwm.ou %**@@ﬁ.ol ***@Oh.ou AZ1ST0UID]IY
(200°0) (£9G°0) (L10°0) (110°0) (29g°0) (900°0) (010°0) (9%5°0) (900°0)

***MMH.O 680°0- **mwm.o **ﬁ:ﬂu.c 160°0- ***Nﬁﬂ.o ***ﬂOﬁ.O £60°0- ***Nﬁﬂ.o QOSSMQSQD
(¢¥20) (¢z¥0) (66€°0) (€€2°0) (61%°0) (996°0) (2¢11°0) (8¥¥°0) (zez0)

820°0- 0L0°0 €L0°0- L20°0- 690°0 700°0 ee1 0" G900 70T 0- fiagsnpur vy
(000°0) (0¢1°0) (000°0) (000°0) (620°0) (000°0) (000°0) (901°0) (000°0)

+%+0G€°0 8F1°0 w4x8L0 T 5x46L0'T  488T'0 444 VGCT  4xxE18°0 eLT0 #6870 4affo"uapuaT,
(69L°0) (16€°0) (¥18°0) (£86°0) (8e€°0) (eeL0) (8¢6°0) (0e¥°0) (808°0)
120°0- GTz 0 GL0°0- L0070 L62°0 2800 G200~ 8220 650°0 211750 T
(92L°0) (e7€°0) (868°0) (6T6°0) (88¢€°0) (69°0) (692°0) (66€°0) (10¥°0)
6100 622 0- €e0'0- €200~ 0020~ 7010~ 0520 86T 0- L6T°0 p1oYy20,J,
(¥10°0) (000°0) (200°0) (920°0) (€00°0) (000°0)

£+79€°0 #3x008°0  x448T1C'T w+L6T°0  54x60T°T +%+0€E°0 poA /LT

6 8 L 9 G i € 4 T

pug 9ST pug 9ST pug 9ST

109]Jo JUSWIIRDI], 1qog, 11qoad arerrearg 1nqoig 11qoad ayerrearg 1qoig

YsSDI-90J

4o0lpW—YsD))

YSDI UNJ

"S[OAD] 94T PU® ‘%G ‘00T Y1 18 90URDYIUSIS
[BOIISIIRIS I0] PURIS * * % PUR sk “k "SIUSIDFO0D FUIPUOdSaIIod oY) [reaua( sosayjuared ur pajiodar ore sonfea-J "S100Jo poxy Ieok
pue A13snpur opnoul suorssoIsal [y 'y Xipuaddy ur popraoid ore suonyiugep o[qerrep fi212x0au00" T J, ST SUOISSOI3aT 93R)S-)SIY oY)
ur posn AT oY1 ‘(810¢7) 'T& 30 TWoouR[ pue ‘(F10g) Surs] pue uoyy) ‘(170g) T8 10 o[pdure) SUIMo[[o] "¢ Pue ‘g ‘¢ sumnjo)) Ul sjnsol
UOISSOI301 98R)S-pu0das oY) 310dol pue ‘g pue ‘G ‘g SUWN]O) UL SHNSOI UOISSOIIAT 93R)S-)SI oY) }10dol om ‘S[OPOU 1000 JUW}RII)
pue j1qoxd 9)eLIRAIq 8} U] ‘P2 /p4] ST 1S9I9)UI JO S[eLIeA Juapuadopul oy ], "I8JJO [€}0} oY} Ul UOIIRISPISUOD [sed JO oFejusdiod
Ol ST YSDI 10 PuR 2SIMIONI0 010z pue “quowided yses 0/()G URY) dI0W [IIM S[eOpP I0J oUO 0} [enbo SI L0IDUW YsD;) OSIMIOIO
oroz pue ‘yuotAed ysed 90T [IM S[ROP I0] ou0 0} [enbo st ysvo-aung :spoyjouwr juowiAed 10J sorxoxd 9917} oSN OA\ T O[qR], Ul
poqudsep sy Jo ordures oyj) I10j SUISPaY [eoURUY U0 spoyjowt juotided Iormbor Jo s)nsar uossaIsor o) sjuosoxd o[qe) oy,

spoyjou juswided Y23\ pue Surdpeay [eroueurq :§ o[qelL

95



000°0 000°0 000°0 oI < qoig
991°0 8€%°0 GeT'0 porenbs-y opnoesq
6S¢°T 68¢°'T €681 6881 68T 68T 6881 68T 68T SUOI}eATIS( ()
m®> w@xﬁ m@.ﬁ m®> w@xﬁ m@.ﬁ m®> w@xﬁ w@.W maowﬁm .@@uﬁrm H®®>
m@»ﬁ m®> m@»ﬁ m@»W m@»% m®> m@»f m®> w®> waooﬁm @@uﬁh %HQWDGQH
(000°0) (L¥T°0) (000°0) (802°0) (211°0) (610°0) (¢¥2°0) (€21°0) (¥68°0)
w4x68G°0  SGF0-  44420T°T 8FT°0 1870 #+0€L°0 STV 0- L9¥°0- 6£0°0 1doozoyuy
(000°0) (000°0) (000°0)
%8200 w3300 362070 finnraauod v, g,
(2LL0) (012°0) (L29°0) (e¥¥°0) (21%°0) (ze10) (€19°0) (61€°0) (¥06°0)
L2070 107°0- 0ST°0- 0920~ TLT 0" LEV0- ¥91°0 92€°0- L80°0  d1ySUaumouaploy0) g
(260°0) (06¥7°0) (960°0) (192°0) (€10°0) (161°0) (282°0) (900°0) (ge2'0)
+100°0 800°0 «700°0 €00°0 ++800°0 €00°0 €00°0 ++x80000  €00°0 aASSdH 2bvivay
(ege0) (L6€°0) (061°0) (9€2°0) (0€¥°0) (L11°0) (ze70) (80%°0) (092°0)
020°0- 190°0- 70T°0- z60°0- 9¢0°0- L2T°0- G90°0- 650°0- L60°0- dnunyy
(L62°0) (8€9°0) (226°0) (89L°0) (£65°0) (0%9°0) (¥55°0) (¥19°0) (9%¢°0)
€200 ¥eT0 ¥20°0 920°0 w10 6TT°0 19T°0- zeT’0 z91°0- [D-421D]10,)
(6,9°0) (100°0) (¥¥1°0) (656°0) (100°0) (1€1°0) (808°0) (100°0) (2¢1%°0)
€60°0-  4x406L°0-  LGE0- FI0'0  sxxl8L°0-  TLEO- €90°0  44xG08°0-  60T°0- buipjoy=ysvy)
(9T%°0) (28€°0) (021°0) (690°0) (827°0) (L10°0) (0gg0) (LLV°0) (€0z°0)
600°0 GIT°0 00£°0 «EV7°0 GIT°0 *x69G°0 Al PIT0 G620 figinbzg [mop[ysv,)
(180°0) (000°0) (L86°0) (910°0) (000°0) (¥¥2°0) (820°0) (000°0) (L¥8°0)
£000°0-  4xx020°0 0000~ 4420070~ £x«0T0°0  T00°0- £900°0- 440200 000°0- 26112097
(621°0) (80€°0) (¥10°0) (920°0) (00€°0) (610°0) (¥61°0) (61€°0) (680°0)
900°0- ¥10°0 #+CS0°0-  x6£0°0- 910°0 8700~ 8200~ G100 «7€0°0- O suqaf,
(ge10) (6£7°0) (¢L2°0) (¥20°0) (£€99°0) (L61°0) (0%2°0) (€19°0) (¥9¢°0)
6 8 L 9 G iZ € 4 T
pug 1ST pug 9ST pug 9ST
J09]0 JUSUIYedI], 1qoT, 31qoad ojerrearg nqoig 31qoad ojerrearg nqoig

Ysoo1od

Jolpw~Ysoy)

YSDI aung

o8ed snoiaaad wioay panuryuo)) — § 9[qeL

56



o8ed 1xou uo ponuruo))

w54 ETV 0 4xxBET0- 4446980  6L0°0-  4x4C1C0-  690°0- 221572011)Y]
(080°0) (265°0) (160°0) (000°0) (c1G°0) (000°0)
*@@N.Ou 180°0- *Nmm.ou ***@H@.Du 660°0- ***Nwm.ou QQ.S.SQNSQD
(2z€0) (899°0) (6£2°0) (€61°0) (z6€°0) (8¢€°0)
160°0 L€0°0 T1T°0 0TT°0 7200 920°0 Ru3snpurpaw)ay
(000°0) (8%0°0) (000°0) (000°0) (96T°0) (000°0)
w5xG06°0 52180 4491 T 549790  6ET0  4x%86G°0 4affo-uapua, g,
(0L1°0) (86¥°0) (682°0) (820°0) (€8€°0) (010°0)
2Ge0- 861°0 GLEO-  %x189°0" T€C°0  4%x919°0" 912950 F
(9%9°0) (082°0) (198°0) (282°0) (9e€°0) (v0g'0)
80T°0 8T 0- 770°0 ove0- 0£2°0- vET0- ploYya0 T,
(000°0) (8¢0°0) (1€8°0) (210°0)
w4 E8E'T ++€12°0 661°0- ++€12°0 12X 200
9 g 1% € z T
pug 9ST pug IST
yiqoad syerrearg  jiqoag  9iqoad sjerreArg  91qoag

mouspu-burmossrog

poouq-burmourogg

"S[OAD] YT PUR ‘%G ‘00T Y} 18 9OURDYIUSIS [BIIISIIR)S I0] PURIS * * * PUR “kx
“k "SIULIDIJe0D SUIpuodsariod o) [Ieausq sesoyjusred ur pajiodal ore seneA-J "S109[0 PoXy IeoA pue AIJSNPUL 9PN[OUL SUOISSOIIAT
IV v xipuaddy ur papraoid ore suonIuyep o[qeLIRA /if1T20u00~TD ], ST SUOISSaISaI 88R)s-1SIY o) Ul pasn AT a9yl ‘(810z) T8 10
ToduR pue ‘(F10g) Sury] pue uey) ‘(110g) T8 20 offedure) SUIMO[[O] "9 PuU® ¢ SUWN[O)) Ul SINSII UOISSIIZ0I 9FRIS-PUOIAS Y[}
110dor1 pue ‘G puR g SUWN[O)) Ul SHNSII UOISSISoI 93e)s-1sI o1y J10dor om ‘sppour J1qoid ojerreArq oY) U poJ/p.L] ST 1S9IL)UL JO
a[qerreA juopuadopul oY ], ‘9SIMIOY)O OIdZ puR ‘UoIjdesURI) YR surpuodseriod oy Sunueuy jo osodind Areurtad o) M sarjrror]
JIPOID SAZI[IIN IoImbor ue JI ouo 07 [enbo o[qrLIRA I0JRIIPUL UR ST MOLLDU DUIMOLI0L PUR OSIMIOYJO OIdZ PUR ‘SIIII[IOR] 9SO JO
asodind oY) UO SUOIDLISAI AUR SUI})OS JNOYIIM MOPUIM UOIJORSURI) ) SULINP SR} JIpald Suimorroq osrqnd 10 ojearrd Aue
sozI[n Jo1mboe ue Jj1 ouo 0} [eNbo S[qeRLIRA I0JRIIPUL UR ST PPOLG HUIMOLI0L SUIMOIIO( [RUINIXD V2PN SWIY 10J sorxold om) asn
OM\ T O[qe], Ul paqLIdsep SYRIN Jo o(dures oy} 10] SUISPY [RIOURULY UO SUIDURULY [RULIIIXO JO SJNSAI UOISSAIS0I o) sjuasord o[qe) oy [,

Suroueulj [euto)xa Y23\ pue SuiSpay [eoueul :G o[qe],

57



000°0 000°0
L¥T0 €L 0
68T 68€°'T €681 68T 68€°'T €681
m@%p m®> m@»ﬁ w@%p m®> m@»ﬁr
m@»% w®> m@»% m@»% w@»% w@»%
(829°0) (0¥T°0) (622°0) (00°0) (L¥T°0) (800°0)
L9T°0- L¥V0- €6¢°0 +178°0 0570 #xxF8L°0
(000°0) (¢00°0)
+%x920°0 322070
(026°0) (2s1°0) (929°0) (1T1°0) (961°0) (L80°0)
g10°0 9670~ L¥T0- L16°0- 9Z¥'0- «126°0-
(L50°0) (¥92°0) (210°0) (ve€0) (€50°0) (2gz0)
+L00°0 G000 +x200°0 €00°0- +800°0 €00°0-
(061°0) (FF¥°0) (621°0) (89€°0) (¥8€°0) (9¢¥°0)
8T1°0- ce0'0- 091°0- 1L0°0 €90°0- 2S0°0
(£25°0) (L65°0) (926°0) (989°0) (929°0) (895°0)
¥91°0- 9e1°0 800°0 L0T°0 9z1°0 GHT°0

(000°0) (100°0) (000°0) (000°0) (200°0) (000°0)
***h@@.ﬁu ***M@h.cl ***m@m.mu ***@@O.Nu ***ﬂwh.ol ***mﬁh.ﬁu
(¥20°0) (987°0) (€00°0) (¥60°0) (927°0) (ve1°0)

ol < qoid
parenbs-y opnosg
SUOI}BAIIS ()

S100[H POXI Iedx
$100PH PoxI AIpsnpuj
1deoreguy

figrranuoo o J,

dys Loumo=uaployyo01g
assdd 2bvisay
dnunyy

[D-421D]]0)

buipoyysn)

*«x0E8'0 0110 *5xx796°0 «LCV'0 GIT°0 020 figinbgg [mop[ysv,)
(100°0) (000°0) (¥22°0) (0g€°0) (000°0) (121°0)

%*%OHOOu *%*ONOO €00°0- 900°0 ***ONOO €000 m%@&w@wq
(F¥7°0) (99€°0) (0gg0) (822°0) (£9€°0) (070°0)
920°0- 7100 620°0- 910°0 7100 ++120°0 O s o
(000°0) (¥52°0) (000°0) (11€°0) (¢88°0) (820°0)

#+x010°0-  T00'0-  4x4800°0-  €00°0 100°0- ++€00°0 2218
(000°0) (100°0) (000°0) (£8€°0) (200°0) (622°0)

9 g % € z I
pug 9ST pug 9ST

31qoad ojerrearg qoidq 31qoad ojerrearg nqoig

mousnu-burmosrogg pooLq-Burmostogg

o8ed snoiaaad wioay panuryuo)) — ¢ 9[qeL,

58



a8ed 1x0ou UO panuIjuO))

(2500)  (0L5°0)  (0S0°0) (¢20°0) (L¥8°0) (9%¢°0) (020°0) (8ez’0)  (L270)  (18%°0)
£892°0  L80°0-  4x£6C°0 £620°0- 200°0- 600°0 ++7€0°0- g10'0-  911°0-  800°0- uongaduio)
F91°0)  (L¥s0)  (880°0) (922°0) (0L0°0) (¥50°0) @ﬁ 0) Coo.e (c6v°0)  (££00)
ARN0) 160°0 «6€T°0 110°0 +£10°0 £910°0 110°0 +69T0°0 G900 4431070 fisgsnpur-pagoiay
(e82:0)  (s¥80)  (128°0) (L1€°0) (€68°0) (66€°0) (L£6°0) (092 e (8060)  (€0¥°0)
L20°0- 1200~ ¥T0°0- z10°0 100°0 800°0 100°0 8000  FI00- 9000 4affo~uapua,J,
(¥8g'0)  (68¢°0)  (286°0) (29€°0) (19¢°0) (¥82°0) (¢61°0) (ete0)  (1270) (L15°0)
RET°0- 1620 700°0- Gz0°0 8T0°0 €200 620°0 L1070 2610 110°0 211150 [T
(2ze0)  (692°0)  (602°0) (L220) (0¥6°0) (0L7°0) (¢eL0) (808°0) (612°0)  (0L7°0)
01¢°0-  FLT0-  6%20- 8T0°0 100°0 9T0°0 8000~ ¥00'0  80€°0-  TIT00 ploya0,7,
(000°0) (000°0) (206°0) (980°0) (68€°0) (910°0) (€10°0) (820°0)
0T 6 8 L 9 G 12 € 4 1
pug 9ST pug pug pug pug pug 9ST
QoI 9rerreAlqg 11qoiJ jusuIyeaI], JjuoumIjeaL], IJUDWIJRII], JUSUWIJROI], juoumIjeaI], ST0O
0= 1= 201[s Aed  o01s Aed
Ayrenp OAD ANrenp OAD OHAD MoT OHD YSIH
o[duwres g sisA[eue ajduresqng o[duwres [[ng
4a41nbov—3D2doYy fibioufig

"S[OAJ] YT PUR ‘0/G ‘04T OUI IR 9OURDYIUSIS [ROIISIIR]S I0] PURIS * * % PUR ‘s ¥ "SIUSIDJO0D
surpuodssi100 oY) yreousq sesoyjuared ur pajrodal o1e sonjeA-J "$}00Jo Poxy IeoA pur AIJSNPUL 9PN[OUL SUOISSAISaI [y Y xipueddy
ur papraoxd are suonjiugep s[qeLrep -(figzypnp-()5,)) 10U I0 PIROC 9Y) JO URULIIRYD S ULIY oY) OS[e SI () ® Ioyjoym U0 Paseq
sojduresqns omj ojut sydures [[nj INO oPIAIP oM ‘), pue g suwnio)) uy *(222)s~find-()r7,)) uoryesuaduiod (8107 SoAIINDXe pred 1soy3Iy
9AJ JO WS 97} 01 uorpesuaduwod [eJ01 s,)H) © JO O1RI oY) AQ POINSeIU ST YDIYM 201[s Avd () JO URIpOW o) U0 pase( sojduresqns
omj ojut odures [[NJ INO SPIAIP oM ‘G PUR § SUWN[0)) U] “fi2X20U00" D ], ST SUOISSOISaI 98R)S-)SI o) Ul pasn AT o3 (RT0Z) T 10
oouR\ pue ‘(F10g) Sury] pue woyy) ‘(110g) & 10 ofjedure)) Summor[oq ‘0 puer ‘,—§ ‘¢ SUWN[O)) Ul S}[NSOI UOISSOIS0I 93R)S-PUOIDS
o) 310de1 pur ‘G pue g SUWN[O) UL SHNSII UOISSOIFII 93®)S-1SIY oY) 110daI am ‘Sopout 1qo1d 99RLIRAIQ PUR O8] JUSUI)RaI) ) U]
"PIL] /P4 ST 1S9I0NUL JO S[qeLIRA JuapPUadapul oY ], ‘asIMIeyjo oIz pue ‘poled sjdures Ino Ul joSIe) dUO URY) SIOUI ISAO USYR) Sey
Toxmboe ue J1 T 09 Tenba st ua.uinbonpaday (z+ ‘g—) MOpuUIM ABP-G & SULMP SWINJOI JUOWDUNOUUR [RULIOUJR SAIR[NND joSIe) pue
Iaxmboe Jo oSrIoAe POUSIOM-ON[RA ® AQ POINSROUI [ROP O} JO UOIJRAId ASIOUAS [R)0) oYY SI fibioufig T o[qR], Ul POqLIISIP SY RN JO
ojdures oy 10} Ioxmbor jeadar © Suteq jo Aiqeqoid o) pur SOISIOUAS [ROp UO SUISPaY [rOURUY Jo joedwur oY) sjuesard o[qe) oy,

SOIZJIoUAS [eap V2N pPue Suidpoy [eoueulq :9 S[qe],

59



000°0 000°0 000°0 000°0 000°0 000°0 g < qoig
8GT°0 12070 porenbs-y opnosq
6£€°'1 6881 6£€°'1 457 002 8GY 88% POTT FOT'T S0¢'T SUOTYRAIIS( )
m@»% w@;% m@»% m@»% w@»% m@»% w®> SO »W w@»% w@»% wu«omﬁ@ U@XM ,m Mﬁ@;ﬁ
m@»% mw\ﬁ m®> m@»% m@»ﬁ m®> m@»% w@;W m@»ﬁ m®> mpowﬁm— Uwvﬁh %H«md.@gw
(0000)  (8000)  (100°0) (880°0) (L20°0) (820°0) (250°0) (0000)  (gL0°0)  (26£0)
***N._Hm.ﬁu ***NM%O| ***ﬂﬂ®0| *@@OO **@@OO **MNOO *@NOO ***._HO._”O *@N@Ou .HNOO uQ@OM@uQH
(000°0) (000°0)
*xx6S0°0 +xx060°0 fiprraauoor v J,
(tot0)  (00000)  (100°0) (962°0) (000°0) (910°0) (000°0) (0000) (z00°0)  (100°0)
9910 54xLLE°0  54xGCE0 G100 +5£7€0°0 ++820°0 w3kCV00 545 FE0°0  54x8VE0  54xEC0°0 YsPI- g
(180°0)  (¢137°0)  (0TO0) (828°0) (129°0) (02z°0) (116°0) (6zL'0)  (FL1°0)  (09%°0)
%CLG0-  TLTO-  xxx9GL°0- 800°0- €100 e70°0- £00°0- 800°0-  89¥°0-  GI0°0  dwys.aumo uapjoyyio)g
(989°0)  (860°0)  (¥89°0) (00°0) (e¥¥°0) (ece0) (ze10) (e0v°0)  (88¢°0)  (82L0)
100°0 49000  200°0- +1€0°0- 000°0 000°0 L£0°0 000°0 80T°0 000°0 asSdHd 2bvaay
(19z°0)  (€19°0)  (221°0) (200°0) (699°0) (100°0) (¥L¥°0) (800°0)  (8gL0)  (200°0)
060°0 8€0°0- 880°0 +3x500°0" €000~ +xxL20°0" 900°0  4x4¥10°0- LZ0°0-  #%+GT0°0- dnunyy
(L10°0)  (819°0)  (€10°0) (g61°0) (016°0) (026°0) (8¢6°0) (er1°0)  (099°0)  (¥20°0)
#x16G°0-  FET'0  44209°0- L£0°0 z00°0 100°0- 910°0 920°0 ¥ZT'0 4000 [D-427D]10,)
(170°0)  (9000)  (000°0) (¥sL0) (00°0) (211°0) (¥00°0) (60000)  (€50°0)  (6.1°0)
**HN&.O- ***@ON.O- ***H@w.ou 8000 *hﬂo.ou 6£0°0- ***Owo.ou ***@ﬂ@.@u *@deu ¢60°0- mQNENQQ\Q%GD
(zgz0)  (09z°0)  (¥2g0) (L20°0) (0£0°0) (2200) (826°0) (112°0)  (929°0)  (681°0)
190°0- R0 7€0°0- £L10°0- ++£20°0 +x1€0°0" 100°0- ZI0'0- 8900  ¢I0°0- figinbzy | mo) [ysv)
(29z'0)  (00000)  (950°0) (€97°0) (90¢°0) (L¥9°0) (961°0) (621°0)  (0000) (26L0)
€00°0~  #4+0T0°0  4¥00°0 000°0 000°0 000°0 000°0 0000 #%+020°0  000°0- ELLNENEY §
(2z8°0)  (1e70)  (2Ts0) (010°0) (geg0) (100°0) (011°0) (9p7°0)  (019°0)  (£88°0)
¥00°0 €10°0 z00°0- xx700°0 100°0- 570070 z00°0- 100°0 L0000 000°0- O s uqo
(2e00)  (182°0)  (000°0) (1€1°0) (26T°0) (291°0) (ver0) (96£0)  (€0€0)  (990°0)
#2000 T00°0-  %x600°0 100°0- 000°0- 000°0- 000°0- 000°0- 2000~  %000°0- 2219
(820'0)  (¥100)  (000°0) (0£0°0) (095°0) (L6L°0) (1€0°0) (g88°0) (120°0)  (12L0)
**Nmﬁo| **mw._uou ***Owwou **@._HOO mooou NOOOu **N._HOO ._HOOO **Ow._uou ﬁOOOn wN.swwma,Nwdwwm.
0T 6 8 L 9 g 12 € 4 1
pug ST pug pug pug pug pug ST
1qoad orerreAlqg 11qoiJ juswIyeaI], juomIjeaL], JUSWIIRII], JUSUIIROI], juouIjeaI], STO
0= 1= oo1[s Aed  901[s Aed
Ayrenp OAD ANfenp OAD OHAD MoT OHD YSIH
o[duwres [[ng sisATeue ajduwresqng o[duwres [[ng

42.41nboD~1VadY

fibasoufig

aged snorread WOIj panuIuo)) — 9 d[qe],

60



a8ed jxou uUO panuUIUO))

(€g90) (eer0) (z61°0) (689°0) (91€°0) (2P0'0) (889°0) (681°0) (2660) (908°0) (9Lz°0) (G18°0)
GRT'0  FEF0-  TEF0 PIT0  €9€°0- ++I6V°0 €FT0-  €2€T-  T000-  960°0- 8.80- 6800 d1ysLoumo apjoyoo)g
(Leco)  (9g0'0)  (L07'0) (2290) (g00°0) (91T°0) (€81°0) (810°0) (Lz€0) (6000) (010°0) (€20°0)
LOT'0-  548LL°0- T6T'0  €60°0- 54xFS9°0- 9GC°0  €IC0-  sxTIF T~ 8GE0-  54xEEG0- %4860 T~ xxGCF0- 14270110,
(8000) (1¥8°0) (2000) (0000) (69¢70) (0000) (¥86'0) (¥290) (1280) (90€0) (1910) (961°0)
fakTPO T STT0  4449L0'T 54098 T  8LE'0  #4xE8T'T  €10°0-  6FS0- 9010 18€°0  IFTI-  06F°0 buipjoy=ysvy)
(Lg6'0) (0£0'0) (2e00) (L620) (96%°0) (000°0) (g¢6e0) (1€1°0) (L22°0) (29900) (€000)  (8€L0)
CTO'0 44600 T 4xllF0-  TFT0-  €6T°0 s4x¥6S°0- 099°0-  FFST 9180~ FFCO-  44xS6E€F~  9LTO figanbg [mop [ysv,)
(6000)  (000°0) (gce0) (0000) (0000) (000°0) (196'0) (2000) (61¢°0) (2Sz0) (¥e10) (€2£0)
#5£600°0 55xLT0°0 2000 544E10°0 4442T0°0 5£x900'0 00070~ 44%120°0 €00°0- €000 600°0 z00°0 26420
(0000) (t06'0)  (000°0) (0000) (2610) (0000) (8€0°0) (€6L0) (2g00) (0000) (2sg0) (000°0)
***%NH.Ou @O0.0 ***O%H.Q- ***MNN.Du @ﬂ0.0- ***HNN.O- **Nmﬂ.ou mmo.o **wwﬂ.ou ***mwﬁ.ou mmo.o ***mom.ou @ m\Q.SOrN
(00000) (910°0) (0000) (000°0)  (000°0) (000°0) (200°0) (992°0) (00000) (0000) (¥69°0)  (000°0)
%**@O0.0u **ON0.0 ***NO0.0- %**woo.ou *%*mmod **%@O0.0- ***woo.ou MO0.0 **%moo.ou ***ﬁoo.ou moo.o *%*@O0.0- ww.ﬁm.
(000°0) (000°0)  (000°0) (00000)  (£90°0) (120°0)  (000°0) (000°0)
***m@mA- ***wbm.on ***O@N.Hl ***wmﬂ.ou *NM@.Ol **OH%.Ol ***mmw.on ***mmw.cn EUE\E&N
Al 1T ot 6 8 )} 9 S 12 € 4 1
pug ST pug ST pug ST pug 1ST
jusuI)eaI], ST0O justI)edI], STO justI)eaI], STO JustI)eII], STO
[°A®9] Teaq [@AS] ueory [°A9] e [@A9] puog

1500~ 6UIM04L0Q~UDOT

1800~ burmod.roQ-puog

"S[OAD] 9T Pu® ‘%G ‘00T YY) 18 90URDYIUSIS [RI1ISIIR])S
IOJ PURYS * % % PUR “kk “k "SIUSIDPO0D SUIPUOdsoriod o) yjesuaq sosoyjuored ur pojrodor oare sonjes-J -sj0opo poxy IeoA pur
AI3SNpul opn{oul suoIsseIdal [[y 'y xXipuaddy ul pepraoid oIe sUOnIUGop o[qeLIRA P /p.L] ST 1S0I0JUI JO S[RLIRA juopuadopul oy T,
“131220100” XD ], ST SUOISSIS01 93R)S-)SI o) UL Posnt AT o) ‘({T(0g) 'T& 10 ModurR|y pue ‘(F1(g) Sury] pue usy)) ‘(110z) T© 0 ofjodure))
Sumoro -pejueserd are (z1—(] PuUeR 9—f SUWN[O))) [9AS] [BOP PUR (G—), PUR ¢— SUWN[O))) [9Ad] AJI[IOR] YO JO SHNSAI UOIJRUI)SO
1090 JustI)eaI) PUR () O], “MOPUIM UOIDRSURI) 9Y) SULINP PINSST $)S00 SUIMOLIO [2AS] AJI[IOR] 9] [[R JO oFRIoAR PO SIom-on[eA
oY) sk pondurod are [9AS] [RIP 9} IR S1S00 SUIMOLIO( SUIpuodsariod o], sea) Ajfoe] pajear Aue snyd juareambs YOI 10 YOII'T
I9AO ROl ® Jo peards jutod o8ejuodiod oY) St 2500~ burmo.dLoq-uno] “Ajumjpen ojqereduwod e YMm [[Iq AINSRII], ® ISAO PUO( ® JO
peaids jutod o8ejuedtad o) ST 2500~ HULMO4L0Q™PUOE “UOTP[AUIOD [RIP O} 0] JUIWOUNOUUR [RIP [} 9I0Ja( IedA aUO JO poLIad € I9A0
sroxmboe Aq pensst spuoq pue surO[ oY) I0J ‘SUISPOY [RIDURUY UO S3S00 SUIMOIIO] 29T\ JO SINSOI UOISSaIFoI o) sjussald a[qe) oy,

s91s00 3uimouioq y23JN pue Sui8pey [eroueurq :. o[qelL

61



0000 0000 0000 0000 g < qoig
V6€°0 ¥5e°0 6£9°0 7860 porenbs-y opnas g
€79 €79 G99 TeGT TeCT G8G'T 0G€ 05¢ 96¢ 656 656 696 SUOTYRATIS( ()
Sox Sox Sox Sox Sox Sox Sox Sox Sox Sox Sox Sox S09)J7 POXI] Ieax
SOx SOx Sox SOx SOx SOx Sox SOx SOx Sox Sox SOx S300JH POXIq AIpsnpuf
(0000)  (985°0)  (0000) (0000) (z00'0) (000°0) (000°0) (€95°0) (00000) (00000) (800°0) (000°0)
f3k8LT' T TOL0~  saesVOLT 4xalTLT 554810 T~ ssxF19T 54£0G0°C  FGG0  54xl8GT 5446GLT #5466 T 45+69G°C 1ded1oqu]
(1T8°0) (120°0) (260°0) (000°0)
700°0 +x9¢0°0 %070°0 %xx6L0°0 fiprxanuoo~xo J,
(0060) (0z0'0) (vo¥0) (c950) (661°0) (S€2°0)
TT00-  %+9.8°0- 9210 2600 L920-  69T0 fi324M9DUL 1LY S~ UDOT
(0g9°0) (v00'0) (18%°0) (920°0) (210°0)  (000°0)
@O0.0 ***OWH.O woo.o- **mmo.ou **NNH.O **%owo.ou wﬁﬁ@gawﬁsbﬂ
(00000) (8z1'0) (0000) (000°0) (0€8°0)  (000°0)
458810 T90°0 5450910 5548010 000  45x60T°0 figramgpur-uno
(0000) (eg9'0) (0000) (0000) (0¥20)  (000°0)
wxxGOL'T  LVT'0-  4x460L'C 544007’ C  CR0'0  54x08€C bun.r-puog
(€200) (108°0) (00T'0) (16€°0) (100°0)  (9%20)
«V60°0- TG00~ 4680°0-  GS0'0  4x%0G9°0-  €L0°0 Junown-puog
(L660) (6e1°0) (1€8°0) (2000) (¥es0)  (G00°0)
0000 9200 G000~  sxxIT0°0 9000  sxx1T0°0 figramgvurpuogg
(991°0) (g12°0) (9600) (9v0'0) (s62°0) (2eo0) (6¥€0) (620°0) (28¢0) (8v0°0) (100°0)  (960°0)
€210 0S0°0  4GET'0 448610  860°0  540ET°0  0TT0  #4LTS°0  GLOO  +x9EST°0 54x€6G°0 4EIT0 fagsnpurpain)ay
(L2L00)  (60%°0) (92000) (2200) (6.8'0) (8v0°0) (10¢0) (260°0) (£08°0) (gze0) (6000) (L99°0)
#0810~  9OCZT'0-  489T°0- 4CPT'0-  9T0°0- +O0PT'0- €0T'0  4G8%°0  8€0°0 €80°0  444¥ES°0 92070 1affo-uopua,
(¢6¢0) (60z°0) (18L0) (1€9°0) (8L00) (sg6'0) (¥¥2°0) (sov0) (8eL0) (261°0) (090°0) (962°0)
08T°0-  €19°0- 980°0-  T160°0- «IZF0- 9100-  ¥9T0- F080  FLIO-  08€0  4I0€T  L0E0 211950 [f
(6£9°0) (8¢¥'0) (gez0) (6¥9°0) (9500) (98¢'0) (g¢es0) (svp0) (e¥¢0) (Se60)  (8%1°0)  (0S7°0)
GOT'0-  LLZ0  TET0-  6L00  £L0G°0  OSTO-  F90°0  I8E0-  LLTO ¥I00  €09°0-  OTT0 ployao,T,
(4 IT ot 6 8 L 9 g i% € < T
pug 9ST pug 9ST pug 9ST pug 9ST
JuouUI)eaI], STO JuouI)eaI], ST0 JuoUI)eaI], ST0 JuouUI)eaI], ST0
°A9] 182 [9A9] ueory [2A9] 1o [2A9] puog

1509-6UIMOLLOQ~UDOT

1800-burmoust0q-puog

o8ed snoisaad wioaj panurjuo)) — 2 9[qel,

62



0€T°0 7ce0 VLT°0 9€¢0 L8¢°0 porenbs-y opunesq

L0L P18 P18 P18 P18 SUOTYRAIIS(| )
SOx SO Sox SOA Sox S)00]JH POXI] IROX
Sox Sox Sox SOA Sox S0 POXIq A1ysnpup
SOX SOX SoX SOX Sox SO[(RIIBA [OIJUO))

(8%0°0) (900°0) (100°0) (L£0°0) (000°0)

+xGT10°0- #5080 +55x0L€°0 ++G12°0 w55 18€°0 PO [PAT

fibioufig mouuDU bUIMOLLOLG YSDI 1O LOlDUWL YSD,) YSDI U

"S[OAS] 4T PUR ‘4G ‘0/()T 9U) IR 90URDIYIUTIS [RIIISIIRIS I0] PURIS * % % PUR “sk ‘% "SIUSIOYJO0D
surpuodse1100 a1} Yyeouaq sosoyjuared ur payiodal a1e sonjes-J ‘£31ad1q 10J passoiddns ore sosATeUR UTRW JINO Ul POPI[OUL SI[(RLIBA
[01310D 87} JO SHUSOI00 oYy [, 'y Xipueddy ur papraoid ore suonyiugep o[qerrep -parjdde st 947 jo 1adifes y jusweor(dal INOYIM
SuIyojeW I0qUSIOU-}SOIRIU 9UO0-0)-0U0 Fulsn ofdures poyojew o} JONIISU0D oM ‘UOISSAIFI J1qoId oy} ul pojerauasd oa100s Ajsuodord
oY} BUIS) " UOI}D9G JO $)S9) UIRWI INO Ul POJ[OIJU0D OARY oM JRY]} SOIISLIDJORIRYD [ROP PUR WLIY 9YY) [[B OPN[OUI UOISSaIdal j1qoid
o1} Jo so[qeLreA juopuadopul oy [, ‘po.f/pL] olqeLres juopuadop oY) Aq poinjded SOAIRALIOP [RIDURUY SUIZI[IIN WLIY ® JO POOYI[ONI]
oY) 9jeWII)se 0] UOISsaIdar J1qoid e osn om ‘oydures paypjewt a100s Ajsuedord IO JoNIISUOD OF, P2 /P4 ST 1SOIIUL JO S[CRLIRA
Juopuodopul oy, fibioufig pue ‘moiinu-buimosiog ‘ysva=joJ ‘4olvw—ysv;) ‘Ysvo-aing oIe so[qerrea juopuadop oy, o[dures poypje
0100s Aysuadord o) I0J SUOISSOIFOI JRLIRAIJNIUL AIRUIPIO UO Pose(q SYR\ U0 Surdpoy [eoueuy jo joedwr o) syroder ojqey sy,

Suryojewr a109s Aysuadorg :sseuisnqoy :8 9[qel,

63



a8ed jxou UO penuIjuo))

€150 GLO'T- 168°0 g6e'T- TG00 0LG'T-  L8€'T-  €SVI- TP9T-  699°T- 1ded1oquy
(000°0) (000°0) (000°0) (000°0) (000°0)
(6ec0) (6gc0)  (197°0)  (ver0) (zeo0) (0sz0) (L900) (PLz0) (v220) (g¥20)
1000-  ¥20°0 €100~ 6200  %+0T00- €200  4680°0- 6100  910°0- €200  u0w150d~[DULITI™ O )
(gor0) (sor0)  (9270)  (#99°0) (e61°0) (95¢0) (99z°0) (8.¢°0) (L6€0)  (L0S°0)
7€0'0-  TET0 1€2°0- SFT'0  FIT0  LST0 1€€°0 PLI0  L9T°0 71270 260" 01D
(19z0) (0g00)  (2z80)  (2g00) (628°0) (0€00) (¥2e0) (620°0) (168°0) (€20°0)
€000 %2800 600°0 #+6L0°0 6000~ 440800  TE0'0- 44900 G000  %4I80°0 24NUIY 0D
(9890) (eev0)  (sg00)  (9220) (12200 (8290) (g16'0) (06'0)  (998°0)  (90L0)
7000 TIFT0 «L8T°0 700 2I0°0-  S90°0 910°0 8100 1200 750°0 P4poq U0 )
(rev'0)  (1000)  (629°0)  (1000) (1e8'0) (10000) (€98°0) (z00'0) (¢560)  (000°0)
900°0-  #%x96€°0  9G0°0-  sxxIFE0 L2000  4x4CSE0  6T0°0  4x+GTE0 9000  4%+£9€°0 wn~dor O
(evr0)  (gsero)  (geoo)  (Lesgo) (ozz0) (9280) (0gg0) (998°0) (v6€0)  (06L0)
6000  0V0°0- 8700 geo'0- 01000 910°0- 6500 LI0°0 9800  920°0- 251342d T ULf~ O A D
(220°0) (100°0) (600°0) (000°0) (000°0)
++080°0- wxk 12T T w5 L0V 0 oG0S T ok OTE T 12X 201
(1] 6 8 L 9 q i € z T
pug IST pug 9ST pug 9ST pug IST pug 9ST
fibaoufig modavu-burmoussoqg YsSvI 10 JolpwyYsv)) YSDI ™ UNJ

"S[OAD] 04T PUR ‘%G ‘040T YY) 18 90URDYIUSIS [RIIISIIR])S I0] PURIS
%%k PUR “kk Sk STUSIOIPO0D SUTPUOdSDLIOD d1) [Ieaua( sosoyjuared ur paliodol ore sonfeA-J ‘S)09fo PoXl IRoA pue AIJSnpul opnoul
SUOISSOIG0I [y “A31Ad1( 10} possorddns oIe sosATeurR UTRW INO Ul POPNOUL SO[(RLIBA [OIJU0D IS0 T[] JO SHULIDIFO0D o T, "y Xipuoddy
ul popraold oIe SUOI)IUYOP O[(RLIBA P2, /p4] POJUSOWINIISUL ST }S9I0JUT JO d[qrLIRA Juopuadopul oy [, fig222au02"TD J, ST SUOISSOIZ0I
98R]S-)SI o[} Ul pasn AT a3 ‘(|T(Z) ‘T 30 ModuR\ pue ‘(F10g) Sury] pue usyy) ‘(110g) & 0 o[jedure)) Suimoyoq -fibuoufig pue
‘MOLIDUBUINMOLLOG “YSDITPOJ “AOIDWYSD)) YSDI~aUNJ 9IR so[qerres juopuadop oy, T O[qR], Ul PIQLIdSOP SI SR\ Jo ordures oy J,
"SOI)SLIDYORIRYD [RLIDSRURI ())) I0] SUI[[OIJUOD SUOIJRUIIISO AT UO Poseq Sy I\ U0 Suispar] eroueuy jo joeduwr oy syrodox o[qe) oy J,

so19s1I9jORIRYD [elIddeuewt ()4 J10J SUI[[OIIU0)) :SSoUISNQOY :6 2[qel,

64



0000
186 186
SOx SOX
SOX SOx
Sox SOx

(c10'0)  (6€2°0)

000°0 0000 000°0 000°0
6IT'T 61T°'T 61T°T 6TT'T 6TT'T 6TT'T 6TT'T 6TT'T
Sox SOX SoX SOX Sox SOX Sox SOx
SO SoX SoX SOX SoX SoX SoX SoX
Sox SoX SOX SoX SOX SOX SoX Sox

(e67°0)  (e8c’0) (z88°0) (6c20) (6zc'0) (PPg0) (€61°0) (S08°0)

ol < qoid
SUOTIIRAISS( ()

S100JH POXI Iedx
SY09PT POXIq Alysnpuf
SO[(RLIBA [OIUO))

0oT 6 8 L 9 g 4 € 4 T
pug ST pug ST pug ST pug ST pug ST
fibaoufig mouuavu-burmotsog YS90 JolowyYsoy) YSDI~IUNJ

aged snorasid woJdj penurjuo)) — ¢ S[qel,

65



o98ed jxou uo penurjyuo))

€000 100°0- 8T0°0 600°0 O suWo,
(L20°0) (0z€0) (816°0) (¥5g0)
£000°0- 000°0- 100°0- 100°0- 2218
(1100 (882°0) (179°0) (cL€0)
++L10°0 €10°0 L0T°0- AR 221570010}
(L26°0) (g%0°0) (929°0) (g€0°0)
._”OOO **mmoou wo._uou **ﬁmﬂou QOEQ@&EQQ
(92€°0) (€70°0) (¥97°0)
8000 ++9T0°0 980°0 fiagsnpuypaw)ay
(L20°0) (L1%°0) (#01°0) (686°0)
+LT0°0 L0070~ radall £00°0- 1affo~uapua, T,
(L28°0) (9€2°0) (12€°0) (62%°0)
€00°0 L20°0 LEE0 €82°0 211950 Ff
(00€°0) (299°0) (602°0) (¥9¢°0)
€€0°0 600°0 1270 VIV0 ploya0,],
(g¥8°0) (8€0°0)
900°0 +x190°0" poAd /P41

(Lgo0)  (2000)  (000°0)  (000°0)

£48GT°0  5x46L0°0 544710 45468T°0 DIPA OO

9 S 12 € 4 T

pug juowWIjedl], Ppug juewIedl], Hqoid  qoid Hqoig Hqoid

DYPAOFD MO PIPA OFD USTH
sisATeue ojduresqng ojdures g o[duwres [[ng

fibasoufig 1vap-burfifisaaar (g P21/ DAT

"S[OAD] 04T PUR ‘94G ‘040T O 18 9OURDYIUSIS [RIIISIIR)S I0] PURIS
%%k PUR Sk Sk SJUSIDJO0D SUTPUOdS9IIOD o) [jeoua( sosoyjuared ul pojiodal ore sonjeA-q "S300po Poxy Ieak pur AIISNPUL SPN[OUL
suotsso13ol [[y 'y Xtpueddy ut pepraoid are suonyrugop s[qeLreA ‘(zg00g ‘Aens) pue o10))) ootid ¥p0js SUIAIopun oY) Ul o3uevYyD 0T ©
UM pojeroosse orjojprod uorpdo pue 3oo0js S, I08eURT ® UL 9FURYD ON[RA IR[[OP 9} JO WI)HLIRSO] [RINJRU [} S€ POUYp St 02T~ )H)
"0 9[qR], Ul Pajrodal 9SOy} 0} IR[IWIS [OPOUWL 1090 JUUIIRSI) 9]} JO S NSAI UOISSAISOI 93FvIS-Pu0das o) j1odor pue ‘vya-0)H,)
JO uRIpaW o1} 0} Furprodoe sofdures-gqns omj) ojul ofdures INO SPIAIP 2M ‘Q pUR G SUWN[O) U] DI (OH,) S JS9IdIUL JO S[(RLIRA
Juopuadepur o) pur (pap-burfi[1s.4901(] ST d[qRLIRA JuapUadop 9} YOIYM UL S[OPOU UOISSaIFaI 11qoId om) JO synsor oy jrodor om
‘p pue ¢ suwno)) U] 0o ()H;) Sl 1SPIUI JO S[rLIRA juapuadopul oy} pue po,J/p.L] ST o[qeLre juopuadop o) YOIYM Ul S[opOU
uorssoIdar j1qord omy jo symsor oy 310dor om ‘g pue T suwnjo)) uy -s3so) wqord AousGe o[qnop jo sjmsolr o) syuosord ojqe) oy J,

sao1ad ¥203s 0} aansodxa SQHD JO ©[0d oY T, 0T °[qelL

66



000°0 000°0 grp < qoidg
951°0 180°0 8120 AN porenbs-y] opnasg
96€ z8e 9.8 G60°T 9.8 G60°T SUOTYRATIS( ()
Sox Sox SOx SOx SOx SOx S100[H POXIq Iedx
SOx SOx Sox SOx Sox SOx S300[H PoOXIq AIpsnpuy
(L20°0) (€60°0) (L6¥°0)  (1000)  (6€T°0)  (L£S°0)
L1130 +GTT 0" 0GC'T-  #+x€26°0- 1¥9C-  002°0- ISERRER|
(09¢°0) (896°0) (L0T°0) (90%°0)
L6E°0 000°0 L0G°0- G800 Y30IM- QT
(91€°0) (160°0) (6£L°0) (vee0)
620°0- +790°0 0ST°0 L6E°0 26000
(£80°0) (696°0) (8,2°0) (¥e1°0)
£G00°0- 000°0 €700~ 290°0 (v62 A\~OH D) U
(80%°0) (2¥8°0) (L£9°0) (100°0)
000°0- 000°0 100°0 +x5L00°0" dwyssaumo O )
(100°0) (€10°0) (2180 (20z°0)
+5x€€0°0 ++820°0 G60°0- Z81°0 YSDIPJ
(¥99°0) (0gc0) (¥re0) (¥10°0)
g10°0- €20°0- 1270 wx1CTT- d1ys 12UMO™12PIOY 4201
(722°0) (g820) (8¢2°0) (821°0)
Zr0°0- L00°0 189°0- 60S°0 aSSdd 2bvipay
(¢€0°0) (880°0) (626°0) (860°0)
+x100°0- +GT00 ¥00°0 <0V 0" dnunyy
(e¥60) (L220) (000°0) (819°0)
Y100 600°0- wxx0EL T~ 981°0 [423D]10,)
(€£0°0) (¥00°0) (200°0) (¥e1°0)
**H@O.D- ***mbo.ou ***wwm.ﬂu wwm.ou D.Q.NBNOQ\\Q%GD
(LgL0) (gee0) (£g8°0) (90%°0)
700°0- ¥20°0 10°0 VL1°0- figunbzy | mo) fysv))
(089°0) (816°0) (887°0) (000°0)
000°0- 000°0 2000 59100 2bm.12097
(922°0) (L92°0) (86¥°0) (299°0)
9 g i% € 14 T

puZ juSWIRdL], PUZ USRI, HqOIJ  }qoid  Hqoig  HqoIJ

DIPA 0D MOT PH2d 0D USH

sisATeue ojduresqng

sjdures [[ng o[duwres [[ng

fibuoufig

1vap~burfifisaaarq PO/ PAT

aged snorasad woIy panunuo)) — QT 9[qel,

67



	Introduction
	Hypothesis development and literature review
	Data and sample description
	M&A data
	Financial hedging data
	Deal financing data
	Summary statistics

	Main results
	Financial hedging and acquisition likelihood
	Baseline Results
	Instrumental variable estimation

	Financial hedging and M&A payment method
	Financial hedging and M&A external financing
	Financial hedging and M&A deal synergies

	Robustness and additional tests
	Alternative measures of financial hedging
	Financial hedging and deal related borrowing costs
	Propensity score matching
	The impact of CFO attributes
	The role of CEOs' exposure to stock prices
	Financial hedging and its interaction with other factors

	Conclusion
	Appendix
	Reference
	Tables

