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Abstract

This dissertation consists of two empirical studresorporate finance. The first
study, The Impact of Acquisitions on the Short-Run RetionShareholders and
Bondholders investigates shareholder and bondholder wealth vaspect to 310
acquisitions in the UK market between 1994 and 20i0@sts the 3-day and 41-day
excess security returns with an event study. Tlselte show positive returns for
target shareholders and bondholders, and negatiuens for acquirer shareholders
and bondholders. Moreover, the tests on value-weigbombined security returns
show that stockholders lose, bondholders gaingtdingns gain, acquirer firms lose,
and shareholders/bondholders of target and acguiims as a whole lose. These
results support the co-insurance hypothesis, wetitthsfer hypothesis, hubris
hypothesis, and bond return based on hubris hypisthand reject the synergy
hypothesis. The univariate and multivariate anayse the deal characteristics find
that target and acquirer stock returns are highigr @ash payment, acquirer stock
returns are higher in friendly and industry unretbtakeovers, acquirer bond returns
are higher in industry related takeovers, targeh fshare returns are higher when
target size is smaller than the acquirer size,etasgpd acquirer stock returns are
higher in bull market period, and acquirer bondimes are higher in the bear market

period.

The second studyA Test of the Partial Adjustment Theory of Leverbiging
Leverage Changes Arising from Takeoyansestigates firms’ capital structures by
the event of takeovers. It examines 659 US acquifirms which involved in
acquisitions between 1962 and 2001. These acquiiing’ book leverage ratio
deviations are tested in an 11-year window. Thsilteshows that takeovers have
significant impact on firms’ book leverage ratios the announcement year. The
trend that firms gradually reverse their actuaklage ratios towards their optimism
in the five years after the takeovers supports dixeamic trade-off theory. The
partial adjustment models on the speed of adjudtfuether support the dynamic
trade-off theory and reject the alternative capsgtlicture theories. The tests on

method of payment and source of fund demonstratedish payment and raise of



funds are likely to increase firms’ leverage ratadssannouncement and to maintain

these ratios at a high level in the years aftentbeger.
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Chapter 1 Introduction

This PhD dissertation examines two topics in capofinance, The Impact of
Acquisitions on the Short-Run Returns to Sharehsldad Bondholdefsand “A
Test of the Partial Adjustment Theory of Leveragin Leverage Changes Arising
from Takeovers The first study investigates shareholder anddbahder wealth
with respect to 310 acquisitions in the UK marketween 1994 and 2006. The
second study investigates firms’ capital structuwvéh 659 US acquisitions between
1962 and 2001. Both of them are empirical studies.

1.1 Motivations
The First Topic

With the innovation of financial instruments anck ttlevelopment of financial
markets, bondholders are playing an increasingpontant role in corporate finance.
It is widely observed that firms prioritise themwces of funding with bonds over
shares if external financing is required. The coeabf the high-yield bonds market
by Michael Milken has transferred junk bonds as#iactive method of payment in
corporate raids, which fuelled the 1980s boom weidage buy-outs and hostile
takeovers. With the gradual recognition of corpetadnds’ volatility and the failure
of the merged firms, the concern of protecting bmiders’ rights in takeovers is
attracting increasing attention. Numerous studi@gehexamined the influence of
acquisitions on shareholders’ value, but researchandholders’ wealth is limited.
Some cases have shown that takeovers could damagédiders’ value by making
the combined firm more risky. Verification of theormholder wealth issue and
legislation yet needs to be supplemented by moiderge. One of the most
important pieces of evidence that needs to be aelleis the quantitative research
about the impact of M&A on bondholders’ value, amide comparison of
shareholders’ and bondholders’ wealth. Researchomaholders’ wealth in respect
to M&A has proceeded to some extent in the US mah@wvever, the research in
the UK market is still absent at the time of wrgtiGApril 2006). The above factors
comprise the motivation for this study which is thest empirical research of
bondholders’ wealth in the UK market.



The Second Topic

Research on the first topic has revealed that attouns could influence bonds’
value by changing the firms’ riskiness. It sigrsfihat acquisition as an event could
have significant impact on firms’ capital structuvhkich is an important indication of
firms’ riskiness. Several theoretical and empirisaidies have examined the link
between capital structure and takeovers, and athem conclude that takeovers
increase firms’ capital structures significantlyowever, they cannot explain the fact
that many firms actually lever down with acquisiigo Thus, | was motivated to do a
more objective study to interpret the fundamergakon of leverage ratio changes by
the capital structure theories with the recentlyeli@ped techniques on measuring
optimal leverage ratios.

1.2 Contributions
The First Topic

First, it is the first empirical research to teskK Wondholders’ wealth in
acquisitions (at the time of writing in April 20065econd, this research does a
thorough review on existing theories which expldia shareholder and bondholder
wealth in M&A, and designs out five testable hymstbs to explain the potential
results. Compared with the research on shareholgaith in the field of M&A,
bondholder wealth study is much less developed, rasdarchers are still in the
process of developing rationales to explain theeetgr impact. Though they have
brought forward some theories to explain the bomeston, they have given
different or even contradictory interpretationsr lE@ample, Lewellen (1971), Kim
and McConnell (1977) and Billett et al. (2004) gidéferent explanations for co-
insurance effect; in general, researchers befutltbeco-insurance effect, wealth
transfer effect, incentive effect, and redistribateffect. This research contributes to
describe theories and testable hypotheses througthraard and exhaustive way.
Third, As MacKinlay (1997) argues, the power of mvstudy increases substantially
from reducing the sampling interval, this reseautiizes daily bond price data
which is much powerful than the recent studies Wwhise monthly bond price data.
This research is the second study that finds segmf non-convertible bond returns
for both target firms and acquiring firms (the atihesearch is Billett et al. (2004)).



Fourth, this research finds a significantly negaflwtal security return, indicating
acquisitions are value destroying, which has néesn found by previous research.
Fifth, this is the first research to test the dffecstock market trend on bondholder

returns, and it finds significant results.

The Second Topic

First, the sample selection process is improvenh fppevious papers. The study
of takeover's impact on a firm’s capital structurequires isolating one deal’s
influence from another in case the firm takes mibv@n one deal in the object
window. Otherwise, it is difficult to tell which déattributes to the change of capital
structure in a certain year. This research excldaess that take more than one
takeovers in the 11-year period, and avoids thelameing problem. The studies of
Ghost and Jain (2000), Harford et al. (2007) andeWiec and Zhdanov (2008) do
not restrict series acquirers thus their samples cantaminated. Bruner (1988)
restricts his sample to firms that are not involwedakeovers in the previous eight
years, but he does not exclude firms that are uegbin takeovers in the years after

the first selected deals.

Second, the regression process is different. Tonaathe influence of M&A
on capital structures, M&A is considered as an gvidms the features of capital
structures after M&A should be quite different frothose before M&A. As
MacKinlay (1997) argues, the event period itselbidd not be included in the
estimation period to prevent the event from infleiag the normal performance
model parameter estimates; otherwise, both the aoreturns and the abnormal
returns would capture the event impact. Previossarh such as Baker and Wurgler
(2002), Harford et al. (2007) and Morellec and Zimla(2008) estimate coefficients
of capital structures by in-sample models, whichldacause a problem by mixing
the “estimation window” and the “event window”. Bhiesearch uses out-of-sample

regression for the coefficients estimations andéisalts are more objective.

Third, the deviation tests split the sample int@ tgroups on whether firms’

deviations increase between year -1 and year 8. évident that M&A increases



some firms’ leverage ratios but decreases othersfiteverage ratios, and the trend
of deviations of those two groups should be quitier@nt. Previous research such as
Harford et al. (2007) and Morellec and Zhdanov @0fo not distinguish those two
groups, therefore the leverage deviations of fithe lever up and firms that lever
down cancel out with each other, and the aggredgt@tion trend of the sample is
noisy. Due to the above three reasons, this rese@mvs more significant influence
of takeovers at the announcement year than prevesgarch (the previous research
find M&A reverses firms’ leverage ratios back teithoptimism, but this research
finds M&A drags firms’ leverage ratios beyond theptimism to the opposite way
of deviation), and gives evidence of dynamic traffeheory that firms reverse back
to their optimal leverage ratios gradually in theags after takeovers which has not

been reported by other papers (see Chart 5-1 aad &12).

Fourth, despite that quite a few papers examinentitnod of payment on capital
structures, this research is the first one to testthe source of fund on capital

structures.

1.3 Reviews of These Two Studies
The First Topic

Theories of this research are based on M&A motuwveti and shareholder-
bondholder conflicts. Motivations for M&A consist f ofour categories:
macroeconomic motive, microeconomic motive, weaiimsfer and managerialism.
The macroeconomic motive includes deregulationustital wave, technological
change and globalisation. The microeconomic moingtudes economy of scale,
scope and learning. Wealth transfer describes itiatiosns that acquisitions are
motivated by the wealth transfer from other stake#éws to shareholders, and from
target shareholders to acquirer shareholders. Maiaigm talks about the agency
problem that acquisition is an effective weaponrémove uncompetitive target
managers, the free cash flow theory that acqumsii® a better alternative for
acquiring firm managers to waste cash flows onrivateprojects, and the hubris
hypothesis that acquiring firm managers are inobigremotivated by the non-

existent takeover gains. The shareholder-bondhaideflicts are made up of two



theories: theequal compensation principle and agency theamyd thecorporate
finance models Equal compensation principle and agency theoggrbse the
conflict between shareholders and bondholders.rgues that it is difficult for
management to equally maximise both shareholder wdlholder values. The
corporate finance models investigates four findnaacisions which benefit
shareholders at the expense of bondholders—divig@ydut, claim dilution, asset

substitution and under-investment.

Based upon the above theories, this research ign#ges around five testable
hypotheses to investigate M&A’s impact on the escescurity returns: the co-
insurance effect, the wealth transfer hypothedig, $ynergy effect, the hubris
hypothesis, and the bond return based on the hubyothesis. These five
hypotheses are not mutually exclusive. The co-arste hypothesis tests the wealth
of target bondholders and acquirer bondholders.oiting to this effect, the
combination of two firms whose earning streams iarperfectly correlated would
reduce the merged firm’s default risk. Therefohe testable hypothesis is that co-
insurance effect exists if the value-weighted carabon of excess returns of bond is
positive. Wealth transfer hypothesis talks abowut stuations that could lead to
wealth transfers: 1. acquisitions are motivatedihgreholders’ incentive to get hold
of wealth at the expense of others; 2. wealth cansfer from bondholders to
shareholders due to the corporate finance modelha@8eholders may enhance their
wealth at the expense of bondholders by takingyrmbjects; 4. the diversification
effect of a merger could reduce the default riskhef combined firm, thus transfers
wealth from shareholders to bondholders; 5. shdgdeh® may transfer wealth from
bondholders to themselves by levering up to utilize tax benefits from the co-
insurance effect; 6. target and acquirer bondheldemsfer wealth between each
other due to the maturity effect, leverage effext ask effect. Therefore the testable
hypothesis is that for the target shareholders,uieeq shareholders, target
bondholders and acquiring bondholders, if one oremuarties observe negative
return at the same time that one or more partieereb positive return, wealth
transfer is present. Synergy implies the efficier@reated from macroeconomic and

microeconomic motivations. The testable hypothesithat a synergy exists if the



value-weighted sum of excess return for the targbareholders, acquirer

shareholders, target bondholders and acquiring homddrs is positive. Hubris

hypothesis predicts that acquiring firms overpaythe target firms and no potential
synergy will be achieved through mergers. The bdsthypothesis is that hubris

effect exists if the excess return for acquiringnfistocks is negative, the excess
return for the target firm stocks is positive, ahd value-weighted combination of
excess stock return is negative. The bond retusedan the hubris hypothesis
predicts that the acquiring firm bondholders losmrf the non-synergistic merger,
but the impact of merger on target bondholders nsbiguous. The testable

hypothesis is: if the hubris hypothesis holds, éhginould be a negative acquiring
firm bond return.

This study examines shareholder and bondholdertlwvedth respect to 310
acquisitions in the UK market between 1994 and 20Q@sts the 41-day and 3-day
market-adjusted return (MAR) and abnormal returR)Af target and acquiring firm
shareholders and bondholders. The abnormal retucelculated by a short-term
event study with daily data. The significant pagtitarget stock return, negative
acquirer stock return, positive target bond retaind negative acquirer bond return
preliminarily prove the wealth transfer hypothegise hubris hypothesis, and the
bond return based on the hubris hypothesis. Thebiwmd security returns are
studied by combining the excess returns of stogldbend target/acquirer as value-
weighted average of the excess security returtigrtioer test the hypotheses. These
combined security returns show that stockholdess,lbondholders gain, target firms
gain, acquirer firms lose, and shareholders/bort#elof target and acquiring firms
as a whole lose. These results support the coansarhypothesis, wealth transfer
hypothesis, hubris hypothesis, and the bond rdtased on hubris hypothesis, and
reject the synergy hypothesis. The univariate amslgnd multivariate analysis test
the influences of deal characteristics on the excetirns of stocks and bonds. The
deal characteristics include method of payment,tilitgs industry relatedness,
relative size and market trend. The univariate awudtivariate analyses on the deal
characteristics find that target and acquirer stoekurns are higher with cash

payment, acquirer stock returns are higher in élignand industry unrelated



takeovers, the acquirer bond returns are highéndostry related takeovers, target
firm share returns are higher when target sizenigller than the acquirer, target and
acquirer stock returns are higher in bull marketqee and acquirer bond returns are

higher in the bear market period.

The Second Topic

Research on corporate finance has made substanbigtess on the subject of
capital structure. TheM-M theorem propositiorl states that a firm’'s value is
unaffected with its capital structure in a perfeapital market. By taking the tax
shield of debt into consideration, the modifideM theorem propositiohargues that
it is advantageous for a firm to be levered as laiglpossible. The control hypothesis
argues that debt helps shareholders reduce agersty of free cash flow and
promote managers’ efficiency, thus debt is a pakndeterminant of capital
structure; the optimal capital structure is thenpat which the marginal costs of debt
equal to its marginal benefits. Based onh&1 theorem and control hypothesis, the
trade-off theory considers that companies makentirz decisions as a trade-off
between interest tax shields and the costs of dilahdistress. Specifically, the static-
trade off theory considers that the leverage retidetermined by a single period
trade-off; the adjustment costs make the leveraiesramong firms having the same
optimal leverage ratio randomly dispersed. The dynarade-off theory maintains
that firms adjust their leverage ratios, and theatens from their optimal leverage
ratios are gradually removed over time. The peckirtgr theory disputes that firms
do not have optimal capital structures, insteady thrioritise the financing sources
according to the degree of effort and resistancestith internal funds, then debt,
last equity. The market timing theory believes thia¢re is no optimal capital
structure, and managers time the stock marketdwng (repurchasing) equity when
their stocks are overvalued (undervalued). As altea firm’'s observed capital

structure is the cumulative outcome of historicplity performance.

Based on the dynamic trade-off theory, a bunch yjotheses link capital
structure research with the event of takeovers,faretast significant leverage ratio

changes with takeovers. Tlee-insurance hypothesmdvises that when two firms’



earnings are not perfectly correlated, a mergerimenease the debt capacity of the
combined firm, so the combined firm takes advantaighe debt benefits and levers
up. Theunused debt capacity hypothesiglains that the combined firm levers up to
consume the unused debt capacity from either tlyis or target before the
merger. Thefinancial slack hypothesisuggests that the slack-rich acquiring firm
actively searches for the slack-poor target firmthwivaluable investment
opportunities, therefore the acquiring firm wittwideverage ratio before the merger
increases its leverage ratio with the merger. Thmmitment device hypothesis
proposes that low leverage ratio plays a role ofimitment device for the acquiring
firm to deter its bidding rivals; after the mergsmce debt loses its strategic value,
the acquiring firm levers up to take the tax shialtvantage. Thevealth transfer
hypothesissupposes that the acquiring firm levers up in dake to expropriate
wealth from existing bondholders to offset shardad’ loss from the increasing

debt capacity.

This empirical research utilizes takeover as ameteeinvestigate its potentially
significant influences on acquiring firms’ book &rage ratios. It probes each
acquiring firms’ book leverage ratio deviationsaistandard 11-year window [-5, +5].
The deviations are computed in three stages. Alfirstestage, the tobit model runs a
pooled cross-sectional regression on a numberggfeld independent variables for
firm-year [-5, -1] to estimate the coefficientsinfiependent variables. At the second
stage, the estimated coefficients are substituteal the tobit model to predict the
optimal leverage ratios of firms in each of thevele years. At the third stage, each
firm’s optimal leverage ratio is subtracted froms &ctual book leverage ratio to get
its deviation in each of the eleven years. Thedrehthe deviations in the 11-year
window demonstrates that M&A changes firms’ leveragtios dramatically at the
announcement year, which fits the hypotheses ihigd takeovers and firms’ capital
structures. The trend also illustrates that firnmadgally converge their leverage
ratios towards the optimisms in the years aftergaerwhich is consistent with the

prediction of dynamic trade-off theory.



This research then analyses the speed with whrafs freverse back to their
optimal leverage ratios by a standard partial adjaat model with OLS regression.
It discovers a low but persistent adjustment spe&di;h is consistent with Fama and
French (2002) and Flannery and Rangan (2006). deraio examine whether this
low adjustment speed is caused by adjustment codhy alternative theories that
competing with the dynamic trade-off theory, valegbproxy for pecking order
theory, market timing theory and managerial inérdee added into the partial
adjustment model for further tests. These tesectegjll the alternative theories and
find consistent evidence of dynamic trade-off e§ethus give indirect evidence that
the low adjustment speed is caused by the adjustmests. These results are
consistent with Flannery and Rangan (2006). Lass$, research tests the influences
of method of payment and source of fund on levenag®s. It reports that cash
payment and raise of debt are inclined to incréagerage ratios at announcement,

and to maintain leverage ratios at a high levéhepost-merger period.



Chapter 2 Theories on the Short-Run Returns

2.1 Introduction

This study is an empirical research which examirgtsreholders’ and
bondholders’ wealth with respect to 310 mergers asglisitions in the UK market
between 1994 and 2006.

Numerous studies have examined the influence alisitipons on shareholders’
value, but the studies on bondholders’ wealth amitdd. With the innovation of
financial instruments and the development of fin@nmarkets, bondholders are
playing an increasingly important role in corporfit@nce. It is widely observed that
firms prioritise their sources of funding with bandver shares if external financing
is required, which is explained by the pecking ottieory and signalling hypothesis.
The creation of the high-yield bonds market by NMiehMilken has transferred junk
bonds as an effective method of payment in corpai@ts, which fuelled the 1980s
boom in leverage buy-outs and hostile takeoverghWie gradual recognition of
corporate bonds’ volatility and the failure of timeerged firms, the concern of
protecting bondholders’ rights in takeovers is aafting increasing attention
(McDaniel, 1988).

Corporate restructuring could change the contrgctiglationship that exists
between shareholders and bondholders through rejtethe firm’s operating
performance, leverage ratio, cash flow variancdlamyal and liquidation value
(Renneboog and Szilagyi, 2008). Though it is comrsial among economists,
lawyers and politicians as to whether bondholdese Imoney from corporate
restructuring, the legislation has confirmed thandholders should be equally
protected for their investment as shareholdersci8galy, in corporate takeovers,
the management of a firm should not only try tothetbest price for its shareholders,
but also try to shield existing bondholders agatagtital losses (McDaniel, 1988).

Some cases have shown that takeovers could danmagthdiders’ value by

making the combined firm more risky. For examplee tSpanish firm Grupo
Ferrovial launched a hostile bid for BAA plc on" 8ebruary 2006. The
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announcement surprised the market and sent the §#eke up by 14.9% percent
(from 655 pence on"7February to 752.5 pence off ebruary). In fear that the
takeover would make BAA bonds more risky (investoredicted that the Spanish
raider would load BAA with debt should it take cant}, BAA’'s newly issued bond
with amount of £2bn dropped to 95.16 euro from9fs754 euro sale price 6 days
agd. Meanwhile, Standard & Poor's said it was likedyput BAA on credit watch
with negative implications as long as a formal\waks on the agenda. Bondholders of
this new bond reacted straight away—they co-ordoha plan of action via the
Association of British Insurers, demanding BAA irise change of control clause
guaranteeing that they would be bought back atvphre if the company is taken
over. Under big pressure, BAA agreed to buy baekfitbn of bonds at the issue
price, plus interest, within 90 days of any takeotreat saw them downgraded to
below investment grade status. Analysts said tieathange of control clause could
increase acquirer’'s financing needs by £2bn thezefwted as the “poison bill”,
which would be upsetting to both acquirer and tagfgareholders. In the same
month, the big European companies Scania AB andhskeeCellulosa AB were

forced to provide similar guarantees to sell theinds.

Verification of the bondholder wealth issue andidigion yet need to be
supplemented by more evidence. One of the mostriaupiopieces of evidence that
needs to be collected is the quantitative reseatmbut the impact of M&A on
bondholders’ value, and the comparison of sharemnsldand bondholders’ wealth.
Research on bondholders’ wealth in respect to M&A proceeded to some extent in
the US market; however, the research in the UK ptaskstill absent at the time of
writing (April 2006). The above factors comprise timotivation for this topic which

is the first empirical research of bondholders’ ltrean the UK market.

Theories of this research are based on M&A motveti and shareholder-
bondholder conflicts. Motivations for M&A consist f ofour categories:

macroeconomic motive, microeconomic motive, weaiimsfer and managerialism.

! Datastream Advance.
2 Bloomberg (28 February 2006):
http://www.bloomberg.com/apps/news?pid=10000006&aaDmfjuggVBY &refer=home
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The macroeconomic motive includes deregulationustrial wave, technological
change and globalisation. The microeconomic moingtudes economy of scale,
scoop and learning. Wealth transfer describes tivat®ns that acquisitions are
motivated by the wealth transfer from other stakadws to shareholders, and from
target shareholders to acquiring firm shareholdbtanagerialism talks about the
agency problenthat acquisitions is an effective weapon to remoxeompetitive
target managers, theee cash flow theorthat acquisitions is a better alternative for
acquiring firm managers to waste cash flows onrivateprojects, and thaubris
hypothesisthat acquiring firm managers are incorrectly mdeda by the non-
existent takeover gains. The shareholder-bondhaideflicts are made up of two
theories: theequal compensation principle and agency theanyd thecorporate
finance models Equal compensation principle and agency theoggrihse the
conflict between shareholders and bondholders.rgues that it is difficult for
management to equally maximise both shareholder wdlholder values. The
corporate finance models investigates four findndacisions which benefit
shareholders at the expense of bondholders—divig@ydut, claim dilution, asset

substitution and under-investment.

Based upon the above theories, this research ignges around five testable
hypotheses to investigate M&A’s impact on the escescurity returns: the co-
insurance effect, the wealth transfer hypothedig s$ynergy effect, the hubris
hypothesis, and the bond return based on the huypothesis. These five
hypotheses are not mutually exclusive. The co-erste hypothesis tests the wealth
of target bondholders and acquirer bondholders.okting to this effect, the
combination of two firms whose earning streams iangerfectly correlated would
reduce the merged firm’s default risk. Therefohe testable hypothesis is that co-
insurance effect exists if the value-weighted carabon of excess returns of bond is
positive. Wealth transfer hypothesis talks about stuations that could lead to
wealth transfers: 1. acquisitions are motivatedlgreholders’ incentive to get hold
of wealth at the expense of others; 2. wealth canster from bondholders to
shareholders due to the corporate finance modelha@8eholders may enhance their

wealth at the expense of bondholders by takingyrsbjects; 4. the diversification
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effect of a merger could reduce the default riskhef combined firm, thus transfers
wealth from shareholders to bondholders; 5. shdgeh® may transfer wealth from
bondholders to themselves by levering up to utilize tax benefits from the co-
insurance effect; 6. target and acquirer bondhsldemsfer wealth between each
other due to the maturity effect, leverage effext ask effect. Therefore the testable
hypothesis is that for the target shareholders,uieeq shareholders, target
bondholders and acquiring bondholders, if one oremuarties observe negative
return at the same time that one or more partie®rob positive return, wealth
transfer is present. Synergy implies the efficieaareated from macroeconomic and
microeconomic motivations. The testable hypothesighat a synergy exists if the
value-weighted sum of excess return for the targhtareholders, acquirer
shareholders, target bondholders and acquiring Hmddrs is positive. Hubris
hypothesis predicts that acquiring firms overpaytfe target firms and no potential
synergy will be achieved through mergers. The bdsthypothesis is that hubris
effect exists if the excess return for acquiringnfistocks is negative, the excess
return for the target firm stocks is positive, ahd value-weighted combination of
excess stock return is negative. The bond retusedan the hubris hypothesis
predicts that the acquiring firm bondholders losaf the non-synergistic merger,
but the impact of merger on target bondholders nsbiguous. The testable
hypothesis is: if the hubris hypothesis holds, éhgnould be a negative acquiring

firm bond return.

This study examines shareholder and bondholderthverdth respect to 310
acquisitions in the UK market between 1994 and 200@sts the 41-day and 3-day
market-adjusted return (MAR) and abnormal returR)Af target and acquiring firm
shareholders and bondholders. The abnormal retucalculated by a short-term
event study with daily data. These excess returasugsed to test the co-insurance
hypothesis, the wealth transfer hypothesis, theergyn hypothesis and the hubris
hypothesis. The combined security returns are etudiy combining the excess
returns of stock/bond and target/acquirer as veleighted average of the excess
security returns to further test the hypothesese Tmivariate analysis and

multivariate analysis test the influences of ddwdracteristics on the excess returns
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of stocks and bonds. The deal characteristics declmethod of payment, hostility,

industry relatedness, relative size and marketltren

Contributions of this study are as follows. Fiistis the first empirical research
to test UK bondholders’ wealth in acquisitions. &ut, this research does a thorough
review on existing theories which explain the shatéer and bondholder wealth in
M&A, and designs out five testable hypotheses tplar the potential results.
Compared with the research on shareholder wealtheiriield of M&A, bondholder
wealth study is much less developed, and researcirer still in the process of
developing rationales to explain the expected ihp&bhough they have brought
forward some theories to explain the bond questibay have given different or
even contradictory interpretations. For examplewéleen (1971), Kim and
McConnell (1977) and Billett et al. (2004) give fdilent explanations for co-
insurance effect; in general, researchers befutitheco-insurance effect, wealth
transfer effect, incentive effect, and redistribateffect. This research contributes to
describe theories and testable hypotheses througtara@ard and exhaustive way.
Third, As MacKinlay (1997) argues, the power of @vstudy increases substantially
from reducing the sampling interval, this reseautiizes daily bond price data
which is much powerful than the recent studies Wwhise monthly bond price data.
This research is the second study that finds sagmf non-convertible bond returns
for both target firms and acquiring firms (the atihesearch is Billett et al. (2004)).
Fourth, this research finds a significantly negafl\otal security return, indicating
acquisitions are value destroying, which has néeen found by previous research.
Fifth, this is the first research to test the dffeicstock market trend on bondholder

returns, and it finds significant results.

The reminder of this thesis is organised as follo8ection 2.2 investigates the
literature. Section 2.3 comes up with hypothesesti@ 2.4 reviews the evidences
on prediction. Section 3.1 describes data and rdetbgy. Section 3.2 discusses the

results. Section 3.3 concludes.
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2.2 Literature Review

Acquisitionusually refers to a company takes over anotheraflyssmaller) and
becomes the new owner; the target company ceasezidb post-transaction and
stock of the acquiring company continues to beelath the market (Lott and
Loosvelt, 2005)Merger usually denotes two companies of the equal simgbawe to
create a new company; both companies’ stocks ardeted or given up post-
transaction, and new company stock is issued iplétse.Takeoversually refers to
hostile transactions. In this thesis, acquisitiomrger and takeover follow the

definition of acquisition above and are interchaige with each other.

2.2.1 Motivations for M&A
Motivations for M&A are divided into four categosie-macroeconomic motiye

microeconomic motivavealth transfemandmanagerialism

The macroeconomic motive includegderegulation industrial wave
technological changandglobalisation(Sudarsanam, 2003). Deregulation introduces
competition and inspires the merger wave. Indusivaéve denotes the emergence of
new industries, the retrenchment of old industriésd the rise and fall within
industries’ longevity which causes M&A and divastés. Technological change
enables corporations to adjust themselves to teaitte changes and to absorb the
achievements of technology in industry, transpmmatand communication.
Globalisation incorporates the regional econome.,(iEuropean Union, North
American Free Trade Agreement) and global econdmgrid Trade Organization)
and opens new territory for corporate business.b@isation makes M&A an
effective weapon for firms to exploit chances ie thverseas market and to confront
challenges in the domestic market. The macroecanaonotive can lead to co-
insurance effect and synergy effect which are dised in the hypothesis section.

The microeconomic motive consistsafonomy of scaJeeconomy of scopand
economy of learningSudarsanam, 2003). The first factor is economysaile.
Takeover enables a firm to achieve a competitivaathge by spreading fixed costs

over a larger number of products, and to improv@etitive sales positions in the
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course of enlarged monopoly power. The second magieconomy of scope. M&A

makes the total costs of producing and selling rs¢y®@oducts by the multi-product
firm less than the sum of the costs of producind selling the same products by
individual firms specializing in each of those puots. The third motive is economy
of learning. A firm can cut the costs of producitg same volume of output in
successive production periods through the procédsaming. Through a merger,
one firm may learn from the experiences of suceeskfailure of another firm. The

microeconomic motive can also lead to co-insuraifext and synergy effect.

Wealth transfer describes M&A motivate by two sitoas. Wealth can be
transferred to shareholders from other stakehalddrareholders (both bidder and
target) benefit from reneging on compensationgdnyet managers and pensions for
target employees. Wealth can also be transfermu target firm shareholders to
acquiring firm shareholders if the target firm isder-valued by the financial market.
This under-valuation may come from the weak managerof the target firm which
causes a discount in its current market price,oonecfrom the market imperfection
of information so that the investing public tempdyaundervalues this firm. When
the investing public becomes aware of this undémese and re-appraise the target
firm asset, the share price of acquiring firm witicrease at the takeover
announcement (Lewellen, 1971). In this situatidw, target firm share price could

increase as well.

Managerialism can be classified as #gency problenfree cash flow theorgnd
hubris hypothesis

In an agency relationship the principal(s) engdge agent to perform some
service on their behalf which involves delegatiogie decision making power to the
agent (Jensen and Meckling, 1976). If both paries utility maximizers, there is
good reason to believe that the agent’s interesparti from the principals’. In a
corporation, shareholders as principal appoint manas agent to run the firm for
the benefit of them. The separation of ownershig aantrol creates the agency

problem: since the management’s interest deviates that of the shareholders and
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its action cannot be monitored efficiently, it lthe incentive to behave adversely to
shareholders’ interests. A possible solution toafency problem is for shareholders
to design a comprehensive contract to direct theag@ment’s actions. However, the
transaction costs make the comprehensive conteadttb carry out due to the costs
of preparing for all eventualities, costs of negtitig, and costs of writing down the
plans that can be enforced by a third party (He895). Takeover is an efficient tool
to diminish the agency costs. The under-performfinns run by incumbent

management are likely to be the target of a takeawel the managers face the
hazard of being replaced. In order to protect tledves from the threat of acquisition
and get support from shareholders in case of allédskeover, managers must
operate the firm efficiently and maximize shareloldalues. Takeovers motivated
by the intention to remove incompetent target manant can result in synergy
effect and wealth transfer from target firm shatdbs to acquiring firm

shareholders (because target firm is undervalued).

Free cash flow is defined as “cash flow in excdshat required to fund all of a
firm's projects that have positive net present ealwhen discounted at the relevant
cost of capital” (Jensen, 1988: 28). The agenchlpro causes conflicts between the
managers and the shareholders upon the payoweftcash flow. When the firm is
efficient, free cash flow should be paid to shalééxs in order to maximize
shareholders value. On the one hand, the paymercdasdf flow will directly shrink
the managers’ powers. On the other hand, after isaphid out, managers have to
fund new projects on the capital market. This wit mangers’ behaviour under the
surveillance of legislation, which is not what thegnt. For that reason, instead of
paying out free cash flow to shareholders, managdgsse to expand the firm size by
investing internally in order to control more resms and increase compensation,
even if the firm size is adverse to shareholdemsalthh maximization. M&A is one
alternative to investing internally. Firstly, theé cash flow of the acquiring firm can
be paid to target shareholders rather than wasyedchuiring firm’s managers.
Secondly, even if an acquisition does not creatditpfor the acquiring firm, it
involves less waste of resources than the intamastment. Consequently, target

shareholders gain and bidder shareholders losgtlass a takeover might increase

17



the aggregate social welfare (the aggregate vduarget firm and acquiring firm)
than if the takeover had not happened. Thus wealtlansferred from acquiring firm
shareholders to target firm shareholders. Thirtiythe industries with low growth
rate and large cash flow, M&A creates value byliiating exit and mitigating the

excess of capacity. Accordingly, M&A plays the rofesynergy.

Roll (1986) argues in his hubris hypothesis thaldlnig firms are incorrectly
motivated by the non-existent takeover gains. Bakumes the strong-form market
efficiency that management talent is in its best, uisdustrial reorganization brings
no gains in an aggregate output, and asset priefsct all information about
individual firms. Thereafter, the positive takeoygemium brings no benefit to the
purchasers but a winner’'s curse. The empirical @wd shows that if the bid is
unanticipated and conveys no information abouthidder except that it is seeking a
combination with a particular target, the stockcerof the bidding firm will decline
with the announcement of the bid and with the cqusace of winning a bid, and

will increase on abandoning of the bid or losingd

2.2.2 Shareholder-Bondholder Conflicts
This part talks about two theorighe equal compensation principle and agency

theory, andthe corporate finance

Equal compensation principle and agency theoryrtiag the conflict between
shareholders and bondholders. It argues that idiffscult for management to
simultaneously serve both shareholder and bondholfliee corporate finance
models investigates four financial decisions whiobnefit shareholders at the
expense of bondholders—dividend payout, claim iyt asset substitution and

under-investment.

2.2.2.1 Equal Compensation Principle and Agencyomhe
Milgrom and Roberts (1992) utilize the equal congagion model to prove that
when an agent's allocation of time or attentiorwken two different activities

cannot be monitored by the principal, then eitler marginal rate of return to the
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agent from time or attention spent in each of the activities must be equal, or the

activity with the lower marginal rate of return edges no time or attention.

This principle is applicable to corporate goverramthereas the management is
the agent, and shareholders and bondholders ate/dhgrinciples. The management
Is assigned two tasks: to maximise shareholdelsievand to protect bondholders’
value. In existence of the agency problem, the m@ment's ultimate goal is to
maximise his own utility. It is unlikely for the magement to serve both
shareholders and bondholders equally. The managemessures the benefits and
costs of different investment decisions and piigeg either principal’s interest to
maximise his own utility function. This principldantifies two agency relationships.
First, the management’s interest stands with sloédels, therefore bondholders
become the principal and management-shareholdersmee the agent. Because
equity value is positively correlated with the \amiiity of firm’s earnings, the agent
is likely to undertake risky projects—the projewetgh high failure probabilities in
which the payoff is high if it succeeds. As a rgssihareholders seize the gains and
bondholders bear the risks, and wealth is redigiid from bondholders to
shareholders. Second, the management’s interestssteith bondholders, thereafter
shareholders become the principle and managemeihbtders become the agent.
Renneboog and Szilagyi (2008) comment that as nesnaigt prefers to build less
risky, diversified firms with lower leverage so tasreduce uncertainty of his human
capital investment and to lessen the probabilitharfkruptcy and employment risk,
he is likely to pass up profitable but risky invasnt opportunities at the expense of
shareholders. Thus, management is naturally alkéd bondholders. Under this

circumstance, wealth transfers from shareholdeb®tmholders.

According to the equal compensation principle ahd agency theory, any
corporate decisions are made by the managemenéri@ ®ne principal at the
expense of the other principal in order to maxintts® management’s own utility.
Takeover as a kind of corporate decisions coulchgbathe existing contracting
relationship between shareholders and bondholdegdtéring the firm’s underlying
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collateral and the riskiness of firm’s cash flow®etineboog and Szilagyi, 2008),

thus results in the co-insurance effect (or oppaositect) and wealth transfer effect.

2.2.2.2 Corporate Finance

Developed on the equal compensation principle ayghey theory, this section
further discusses how management-shareholders osxybdopriate wealth from
bondholders. Copeland, Weston and Shastri (20@)eathat financial decisions of
dividend payouytclaim dilution asset substitutioandunder-investmerdre made by

the manager benefiting shareholders at the expErisEndholders.

Dividend payout: this analysis is based on Blackt &oholes’ theory (1973) that
corporate equity is a European call opti@mg which can be exercised only at the
maturity dat®¢ on the assets of the firm, i.e., assuming theievalf call option as
criteria of share price. A firm’s unexpected ingeaf dividend payment adds value
to shareholders but lowers assets and plannedtmegass; therefore bondholders
lose with the decrease of firm assets. If a mengeslves the payment of reserved
cash, it has the same effect of unexpected divigeybut that the acquiring firm
bondholders lose control over its cash flows (&3s&s a result, wealth transfers

from acquirer bondholders to target shareholders.

Claim Dilution: on assumption that the future firmnot safer, if the firm does
not issue new debt, the existing bondholders hawtusive claim on the firm’s
assets and revenues; if firm issues new debt Wwghsame or more advanced claim,
the value of the put option is higher than thahaitt issuing new debt, but the claim
of existing bondholders is diluted in case the fimalue is below the promised
payment, so there is a decline in existing bondiezalConsequently, shareholders
have the incentive to finance takeovers with isgunaw debt with the same or more
advanced claim than existing debt; hence wealthstems from bondholders to

shareholders.

Asset Substitution: when firm substitutes existiagset with a riskier one,

bondholders face higher risk, accordingly bondefalls, and at the same time put
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option value increases. When two firms have difiemskiness, a merger between
them equals to substitute the safer firm’s asséts avriskier one, and the wealth
transfers from the safer firm’s bondholders to stareholders, and to the riskier

firm’'s bondholders.

Under-investment: Myers (1977) comes up with tmabpem. If a firm gives up a
chance to invest in a project with potential pesitnet present value, bondholders
may suffer from such opportunity loss. If the retaf investment is not enough for
payment to bondholders, shareholders are likelyp&ss up the investment
opportunity; however, bondholders would prefer imeestment as soon as the net
present value of investment is positiiéne interpretation is that for their own sake,
shareholders quit certain investment opportunisesbondholders lose the potential
opportunities of earning. If the acquiring firm gs/up a chance for organic growth

but involves in a takeover, wealth transfers frégsrbiondholders to shareholders.

2.3. Hypotheses

Based on the theories in M&A motivations and shalgdr-bondholder conflicts,
this research designs out five testable hypothesews/estigate the excess returns of
acquiring firm shareholders and bondholders, andetafirm shareholders and

bondholders. These five hypotheses are not muteatiusive.

2.3.1 Hypothesis 1: Co-insurance Effect
Testable hypothesis: the co-insurance effect existshe value-weighted

combination of excess returns of bonds is positive.

Lewellen (1971) argues that if earnings of two Brrare less than perfectly
correlated, their merger will create values for jihiat firm. He considers takeovers
as a portfolio of income streams between the bgldind target corporations. He
argues that the benefit of this portfolio on mergemes from the operational
advantages which could not be realized by indiMidogestors’ portfolio of two
firms’ shares on the stock market. He believes fémsor will contribute to the new
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firm’s income stream, and the unused debt capa€itiie target firm could increase

the borrowing power of the combined firm.

Kim and McConnell (1977) quote this notion as csdirance effect. They argue
that the portfolio diversification of two or more@ms whose earnings streams are
imperfectly correlated would reduce the merged 'Brdefault risk and increase debt
capacity; hence the merged firm’s bondholders ben#f the combined firm
increases its financial leverage after merger dndondholders do not lose, co-

insurance exists.

Billett et al. (2004) further this theory and argibat when merging firms have
imperfectly correlated cash flows, the one wittkyidebt benefits and the other loses.
Furthermore, they argue that based on Galai andillg4976), when the merger is
a non-synergistic one, the increase in bondholdealtw via co-insurance comes
exactly from stockholders’ losses. Regarding Shas{t990) hypotheses of risk
effect, leverage risk and maturity risk, and hisediction that targets are riskier than
acquirers (which is contradict to Lewellen’s preitic), they conclude that the fact
that target bondholders gain while acquirer bondiéus lose is evidence of co-

insurance.

The above arguments can be supported by the tkeafrld&A motivations. The
macroeconomic motives of deregulation, industriavey technological change and
globalisation enable firms to engage in conglongenaiergers and cross-border
mergers, to absorb new technologies, and to hagigagainst economic cycles. The
microeconomic motives of economy of scale, scop# learning enable firms to
achieve competitive advantage, to enlarge markatesand to reduce costs. All of
these behaviours could reduce the riskiness ottimebined firms and make their

cash flows less volatile, thus bondholders as devbenefit.
Lewellen (1971), Kim and McConnell (1977) and Billet al. (2004) agree that

if two firms’ income streams are imperfectly coateld, the corporate merger should

have impact on the combined firm’'s debt capacity @ondholders’ wealth.
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However, they deviate from each other on the tésthipothesis of co-insurance
effect. These conflicting explanations of the csdirance effect might be confusing
for empirical tests. Lewellen (1971) considers tbatler the co-insurance effect,
takeovers provide a protection for bondholders Wwincnot available under loan they
would make to the prospective merger partners dgpi@ndent identities, thus
bondholders as a whole benefit. Kim and McConn&87{) emphasize the co-
insurance effect exist if the merged firm’s bondlesldo not lose, and the combined
firm levers up. The later constriction is more lée incentive effect under which the
managers have the incentive to raise leverageetBét al. (2004)’s opinion on co-
insurance involves shareholder wealth, and focuseron wealth transfer. Actually,

co-insurance effect could have compound effectsh@ameholders’ wealth. By taking
share price as a positive function of the variggpibf firm’s cash flows, the co-

insurance effect decreases the combined firm’s uitefaisk, thus reduces

shareholders’ wealth. In contrary, the takeoverbtgsathe firms to negotiate the
method of payment, and they could use this mechmatosconsume the debt capacity

raised by the co-insurance (tax shield), which ghomcrease shareholders’ wealth.

By bringing together the theories of M&A motivat®m@nd the opinions of the
three papers, this research designs a more loggstdble hypothesis: the co-
insurance effect exists if the value-weighted cormabi excess returns of acquiring

firm bonds and target firm bonds are positive.

2.3.2 Hypothesis 2: Wealth Transfer

Testable Hypothesis: for the acquirer shareholdacsjuirer bondholders, target
shareholders and target bondholders, if one or nuagies observe negative excess
return at the same time that one or more partieseoke positive excess return,
wealth transfer is present.

Wealth transfer is a complex phenomenon in takesogad it attributes to many
factors. First, it is directly caused by sharehmdtdecentive to get hold of wealth at
the expense of others. Target shareholders andreacalnareholders can benefit

from reneging on target firms’ contracts with staddelers such as managers,

23



employees, customers and suppliers. Second, shdeehcan also transfer wealth to
them by taking over an under-valued firm due toithgerfection of financial market;
although target firm shares may increase at thewroement because investors
realised its true value, at least part of targeireholders’ wealth has already been
transferred to acquirer shareholders by that tiiird, when a target firm is under-
valued owing to existence of agency problem, thegerecould also transfer its
shareholders wealth to the acquiring firm sharedrsldFourth, under the free cash
flow theory, when managers pay out free cash flowdquire another firm (suppose
the synergy does not exist) other than distributitigjdends to its shareholders,

wealth is transferred from acquirer shareholdetarnget shareholders.

Second, wealth can transfer from bondholders toresldders due to the
corporate finance models of dividend payout, cldiition, asset substitution and
under-investment. If an M&A deal involves cash paym it has the same effect of
dividend payout that the acquiring firm bondholdkrse control on its cash flows
(assets) thus wealth transfers to target firm dtwdders. Furthermore, if the cash
payment is financed with issuance of new debt, holters (for both acquiring
firms and target firms) suffer a loss due to therol dilution. When the two firms
have difference riskiness, the merger equals tetgute the safer firm’s assets with
a riskier one, and the wealth transfers from sdien’s bondholders to its
shareholders, and to the riskier firm's bondholdénscase of under-investment,
suppose the acquiring firm gives up a chance fgamic growth but involves in a
takeover, the wealth transfers from acquiring firamdholders to shareholders.

Third, as discussed in equal compensation principézause equity value is
positively correlated with the variability of firm’earnings, managers may have the
incentive to transfer wealth from bondholders taarsholders by undertaking
investment projects which increase the firm’s mnglgs (specifically, to increase the
financial leverage), and merger is such kind ofpooate investment. Settle et al.

(1984) quote this as “incentive effect”.
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Fourth, the diversification effect of a merger abuéduce the default risk of the
combine firm, which in turn increases bondholdenslue but decreases
shareholders’ value. As a result, wealth transfiens shareholders to bondholders.
Eger (1983) and Maquieira et al. (1998) refer #ssredistribution” effect.

Fifth, if the merger increases debt capacity (this break-even point at which the
marginal benefit of debt equals to the marginak adslebt) for the combined firm
due to co-insurance, the new firm will have theemitve to make use of this benefit
(say, tax shield) by raising leverage, hence wettihsfers from bondholders to

shareholders.

Sixth, Shastri (1990) comes up with tmaturity effectleverage effecandrisk
effectwhich predicts the wealth transfer between bord#rsl If there are bonds
with different maturity length, wealth transfer &pp: the value of bonds with a
shorter maturity goes up and the value of bondhk witonger maturity goes down.
Shastri advances the notion of maturity effect. uhss there are two bonds
belonging to the acquirer and target firm, respetyi BondA has a shorter maturity,
and bondB has a longer maturity. To borg) the merger is equivalent to the firm
issuing a new debt with shorter maturity. Suppdse merger authorizes the two
bonds with equal priority. If at the time of boAds redemption, the firm value is
higher than the bond’s par value, bakds paid in full. Therefore bond is to some
extent senior to bonB, which affects positively on bondland negatively on borgl
In the case that the firm goes bankrupt, the equality clause comes into play.
Bond A has to share the liquidated firm with boBdand the maturity difference is
meaningless, having a negative effect on bArahd positive effect on bor. In
each situation, the values of the two bonds areathedly related, which is the
evidence of wealth transfer. Shastri argues thatcbysidering the above two
situations, bond\'s value is jointly influenced by the probability bankruptcy at
maturity date and the bankruptcy sharing rule.Feasonable” firm value and bond
A’s par value, the probability of bankruptcy is sineé., negative component of the

maturity effect (with probabilityp ) is smaller than the positive component (with

probability1- p), hence the overall maturity effect on bohé positive. For bon,
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Shastri deems that since the “new” issue of bans followed by a change of firm
value, and the change is generally greater thapdhealue of bond\, the maturity
effect on bond is ambiguous. | do not agree with this point dwibecause of its
contradiction. If the change of firm value is gexathan the par value of bor
there would be two results—when the change is negathe new firm goes
bankrupt, hence bomdl loses and bonB gains; when the change is positive, bénd
is paid in full, so bondA gains and bond® loses. Shastri's argument that the
probability of bankruptcy is small suggests tha #econd result dominates, so it
should expect the overall maturity effect on bdddio be negative instead of

ambiguous.

As the acquiring firm and acquired firm have diéfiet leverage ratios, a merger
will make the combined firm’s leverage ratio gredtean one firm and less than the
other. Therefore, the bondholders of the lower+laged firm suffer a wealth transfer
to the bondholders of the higher-leveraged firma&ih, 1990).

If the two firms’ risks (weighted average bond ctedting) are different, there is
a wealth transfer from bondholders of a highemgatirm to bondholders of a lower

rating firm.

Above discussions cannot exhaust all the possdsliof wealth transfer in
takeovers because some outsiders whose wealth tca@moonitored by this study.
By considering all the above situations and théditgl of data, this research designs
a testable hypothesis: for the acquirer sharehsldacquirer bondholders, target
shareholders and target bondholders, if one or p@amges observe negative return at
the same time that one or more parties observeiyoseturn, wealth transfer is

present.

2.3.3 Hypothesis 3: Synergy Effect
Testable Hypothesis: synergy effect exists whenahe-weighted sum of excess
return for the acquirer shareholders, acquirer bbotters, target shareholders and

target bondholders is positive.
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Synergy implies “possible or actual good effectsh@ joining together of two
companies in terms of higher efficiency or produityl . It is usually a core
negotiating point between the acquirer and targatagers and shareholders, which
has a big influence on deal value. A potential sgpecan increase revenue and

decrease cost for the combined firm.

In the macroeconomic level, mergers motivated begldation, industrial wave,
technological change and globalisation could bringether two firms’ relative
advantages, and achieve a sustainable growth. sIwance effect between
bondholders is a special example of synergy. Inmiieoeconomic level, takeovers
stimulated by economy of scale, scope and |learmatig the combined firm to reduce
cost, share distribution channels, increase mathkate, promote R&D and enhance
attractiveness to customers. Penas and Unal (20@est both shareholders and
bondholders gain from synergistic mergers because Value can increase by
achieving economies of scale and scope. In thectisk flow model, synergy works
by facilitating exit and mitigating the excess @pacity of firms in the industries

with low growth rate and large cash flow throughrgees.

This research devises a testable hypothesis fosythergy effect to sum up all
the above factors: a synergy exists if the valuagiated sum of excess return for the
acquirer shareholders, acquirer bondholders, targjgareholders and target

bondholders is positive.

2.3.4 Hypothesis 4: Hubris Hypothesis

Testable Hypothesis: if the excess return for euaing firm stock is negative,
the excess return for the target firm stock is fesi and the value-weighted
combination of excess stock return is negativeribdffect exists.

Roll (1986) posits the hubris hypothesis as thdamgtion of the motivations for
takeovers. According to the hubris hypothesis, gameents of bidding firms simply
pay too much for their targets. This hypothesisardg all markets as strong-form

% Oxford Advanced Learner's English-Chinese Dictign@xtended fourth edition), Hong Kong: The
Commercial Press and Oxford University Press, 2p@203.
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efficient. In financial markets, all investors arevestment specialists, they have
costless access to currently available informasibaut the future, and they observe
the market prices closely and adjust their holdipgasmptly (the market efficiency
means that the market prices in average refleevnat behaviour; there is no
evidence to indicate that every individual behakagfonally). In product markets,
there is perfect competition and prices of gooddl weflect supply-demand
equilibrium. In labour markets, managers are coergetnd operate firms efficiently.
Accordingly, corporations’ efficiencies are maximizand their market share values
substantially represent their intrinsic values. &induch circumstances, there is no
potential synergy or other sources of gains, bdtibg firm management believes
such gains exist. Thus the takeover premium ouesstdne increase in economic
value of the combination, and at least part of theget share gains at the
announcement period present a simple wealth tranffem bidding firm

shareholders.

The hubris hypothesis predicts that at the annaueoé period, 1) the value of
target firm should increase, 2) the value of adqgifirms should decrease, and 3)
the combined firm value should fall slightly. Prews research shows large increase
for target shares in announcement period and migsdlts for the acquiring firm
value and thus combined firm value. Roll (1986kiptets the complex acquiring
firm return results by three reasons: 1) the bid @anvey contaminating information
(for instance, information about bidder’s cash #owhich are not predicted by the
market) other than the takeover itself, 2) the codition of the bid results in an
announcement effect smaller in absolute value thartrue economic effect, 3) the
overwhelming size of acquirer on target buries éfiect of bid in the noise of

acquirer’s return volatility.
In this research, the testable hypothesis for Budffect is: the excess returns for

acquiring firm stock is negative, the excess retton the target firm stocks is

positive, and the value-weighted combination ofesscstock return is negative.
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2.3.5 Hypothesis 5: Bond Return Based on Hubris Hygihesis
Testable Hypothesis: if the hubris hypothesis halldere should be a negative

acquiring firm bond return.

Roll's hubris hypothesis only considers the excessxk return. It can be
developed into a new hypothesis to explain the &xd®nd return: when hubris
hypothesis holds, the acquiring firm bondholdeselérom the anticipation of bond
market on the bad financial and operational peréoroe of the new firm (there will
be no synergy); the target firm bondholders berfedin the decrease of leverage
ratio as a result of share price increase, but flasa the anticipation of combined
firms’ bad operation; thereafter the impact of neergn target bondholders is
ambiguous. Hence, the testable hypothesis is:eifhihbris hypothesis holds, there

should be a negative acquiring firm bond return.

Table 2-1 summarises the five testable hypothe#bsrespect to excess security
returns. s, stands for acquiring firm share retum, stands for acquiring firm bond
return, S; stands for target firm share return, g@jydstands for target firm bond
return. The co-insurance effect exists if the valweghted combination of excess
returns of bonds is positivgs, + Br >0. Wealth transfer exists if for the acquirer
shareholders, acquirer bondholders, target shatetrsobnd target bondholders, one
or more parties observe negative excess returheasame time that one or more
parties observe positive excess return. Synergstexi the value-weighted sum of
excess return for the acquirer shareholders, amgoondholders, target shareholders
and target bondholders is positivs + B+ S; + Br >0. Hubris hypothesis exists if
the excess return for acquiring firm stock is negatthe excess return for the target
firm stock is positive, and the value-weighted cambon of excess stock return is
negative: S, <0, S; >0 and S, + S; <0. Bond return based on hubris hypothesis
exists if the hubris hypothesis holds, and the mrgufirm bond return is negative:

Sa<0, S; >0, S,+S; <0, and B, <O.
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Table 2-1 Hypotheses

Co-insurance: the co-insurance effect exists ifwhkie-weighted combination of excess returns afdsois
positive. Wealth transfer: for the acquirer shatééis, acquirer bondholders, target shareholdedstaget
bondholders, if one or more parties observe negakcess return at the same time that one or natep
observe positive excess return. Synergy: if theuerabeighted sum of excess return for the acquirer
shareholders, acquirer bondholders, target shatefsoind target bondholders is positive. Hubriothgsis: if

the excess return for acquiring firm stock is negatthe excess return for the target firm stocgasitive, and
the value-weighted combination of excess stockrmeiginegative. Bond return based on hubris hymihé

the hubris hypothesis holds, there should be ativegacquiring firm bond return.

Hypotheses Sa | Ba| St | Br |SatSr|BatBr|SatBatSr+Br
1. Co-insurance +
2. Wealth Transfer One or more Ioses_ while
one or more gains

3. Synergy +
4. Hubris Hypothesis - + -
5. Bond Return Based on Hubtis - + -

Sa—acquiring firm share return; B, —acquiring firm bond return;

S —target firm share return; By —target firm bond return
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2.4. Evidence on Predictions
2.4.1 Shareholder Returns

Previous studies on short-term target sharehol@eaitivfind persistent evidences
of significant positive returns at the announcemeatiod, despite capital market
variation, deal characteristics and firm charast@s$. Studies on short-term acquirer
shareholder wealth find diversified results. Theegrch of Jensen and Ruback (1983)
on 7 papers of tender offer reports 2-day weiglateelrage abnormal returns of
3.81% for successful bidders and -1.11% for unssfak bidders; 3 papers of
mergers report 2-day weighted-average abnormain®taf -0.05% for successful
bidder and 0.15% for unsuccessful bidders; 5 papkeraergers on announcement
month show weighted-average abnormal returns af%&.8r successful bidders and
2.45% for unsuccessful bidders; besides, 3 papetstal abnormal returns from
offer announcement through outcome report -1.77%stacessful bidders and -
4.28% for unsuccessful bidders. According to thevesyr of Bruner (2004) on 54
papers published between 1978 and 2003 of acaghi@eholder returns, 26% (14)
reports value destruction, 31% (17) show value enation, and 43% (23) show

value creation.

Mulherin and Boone (2000) study the 3-day abnormeturns for 281
acquisitions (with available data) from 1990 throud®99. They find that an average
target return of 20.2% offset the bidder return-0f37% with a 3.56% value-
weighted return for the combined stock return. Bu2001) studies 4-day abnormal
returns of 2067 mergers announced between 1988296l He finds 25.6% return
for targets with lockup option, 16.3% for targetdhout lockup option, -2% return
for bidder with lockup option and -0.4% for biddeithout lockup option. Andrade
et al. (2001) study 3-day abnormal returns of 36&3gers that were announced
between 1973 and 1998 and report target returngeeet 15.9% and 16.0% (sub-
sample of 4 decades), acquirer returns betweee-@Bd -1.0%, and combined
returns between 1.5% and 2.6%. Fuller et al. (280&)y the 5-day abnormal returns
of 3135 takeovers between 1990 and 2000. They-fir@i7% return for acquirers if
the targets are public firms. Officer (2003) exp®the 7-day abnormal returns of
2511 acquisition bids from 1988 to 2000. He disee\&2.16% return for targets and
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-1.16% return for acquirers. Goergen and Rennel{@06g4) test 5-day abnormal
returns of 187 bids between 1993 and 2000, regpft96% return for target firms
and 1.18% return for acquiring firms. Danbolt (2p@4amines 389 domestic and 96
cross-border acquisitions between 1986 and 1991rederts the 4-day abnormal
returns of targets are 24.37% for domestic deals3h71% for cross-border deals
(market model). Gregory and McCorriston (2005) stigate the 5-day abnormal
returns of 333 acquisitions between 1985 and 186d,find -0.022% for acquiring
firms overall.Moellera et al. (2005) test 28182 acquisitions leetav1980 and 2001,
and report 3-day abnormal returns between 0.64%d &0$6 for each of the decades
for acquiring firms. They discover a negative aggte dollar return of $-429897
million for all the acquiring firms. They also d®eer the aggregate combined values
of target and acquiring firms are positive for debketween 1980 and 1997, and
negative for deals between 1998 and 2001 ($-13il They argue the large loss
of acquiring firm shareholders from 1998 througlO20s the result of a small
number of acquisition announcements with extrenfmige losses, which attributes
to the agency problem that “high valuations inceeasnagerial discretion, making it
possible for managers to make poor acquisitionsnwthey have run out of good
ones”, and investors are aware of this at the amreuent time. Fan and Goyal
(2006) look at 2162 completed mergers from 1962986, and they report 0.019%
value-weighted 3-day return for the combinatiortavfiets and acquirers. Campa and
Hernando (2006) study the 3-day abnormal returnsl## mergers took place
between 1998 and 2002, and discover 3.24% returrtafget firms and -0.87%
return for acquiring firms. Wang and Xie (2008) ewae the 11-day abnormal
returns of 396 completed mergers and acquisiticeiszden 1990 and 2004. They
report 21.52% return for the targets, -2.91% fa #cquiring firms, and 0.97% for
the value-weighted portfolio of targets and acqsire

Overall, these empirical results demonstrate sicanit positive returns for target
shareholders and slight negative returns for aequsinareholders, which support the
wealth transfer hypothesis. The positive combinaldies from Mulherin and Boone
(2000), Andrade et al. (2001), Fan and Goyal (20&%) Wang and Xie (2008)
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support the synergy hypothesis. The negative agtgegombined value from

Moellera et al. (2005) support the hubris hypothesi

2.4.2 Bondholder Returns
Kim and McConnell (1977) do the first research ba influence of M&A on

bondholder wealth. They investigate 37 US congl@ateemerger deals announced
between 1960 and 1973 involving 21 acquiring finvith 24 bonds and 18 target
firms with 20 bonds. They attain the bond priceadfiom the Standard & Poor’s
Bond Guide. They use a long-term event study witmtimly bond data to compute
the abnormal bond returns by a paired-comparisehnique and the two-index
market model. They use the merger date as the aaipt which is unlikely to
capture the market reaction as accurate as theuaoement date. In the paired-
comparison test, the normal bond return is meashyed non-merging firm which
matches each of the bonds of the merging firms cdbase bond rating, term to
maturity, coupon interest rate and industries. Htmormal return of bond is
calculated as the price difference between the merging firm bond and the
merging firm bond. The event window is a 48 montimdew. In the two-index
market model, they employ a market model with mo#tock index and a bond index
to measure the normal bond return. The abnormatrretf bond is calculated as the
price difference between the individual bond pacel the market indexes. The event
window is a 36 month window. They report the conebirmbnormal returns of both
target and acquirers. For the paired-comparisonemdtde announcement month
abnormal return is -0.507% and the 48 months cumalabnormal return is 1.002%;
for the two-index market model, the announcementtmabnormal return is -0.45%
and the 36 month cumulative abnormal return is3%5None of the returns are
statistically significant. Thus they find no abn@nreturns to the bondholders of
mergers. Furthermore, they find firms tend to mgkeater use of leverage after
merger than the combination of individual firms diéfore the merger. In the
absence of co-insurance effect, the increase @indial leverage should transfer
wealth from bondholders to shareholders. Since bola@rs do not suffer windfall
losses due to the increase of leverage ratio, ishike indirect evidence that co-

insurance effect did take place.
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Settle et al. (1984) base their research on Kim KtaConnell (1977) and
Asquith and Kim (1982), and intend to examine tlmmdholder wealth and the
incentive effect (leverage changes). They loolb&atmergers announced between
1961 and 1977, involving 58 firms with 90 bondsefttdo not specify how many
acquiring firms and how many target firms). Theyiex the bond price from the
Moody’s Bond Record and the Commercial and FindnClaronicle. They use a
long-term event study with monthly bond data tagkite the excess bond returns of
all the firms. They employ a term-adjusted techeigemove components related to
the term structure of interest rates) to compute @ékcess bond returns. Normal
return for each corporate bond is based on themrretia hypothetical government
bond which has the same duration with the corpobated; excess return is the
difference between the actual return of a corpdoated and the hypothetical return
of a government bond. The event window is a 21 maevindow. They find 4.27%
cumulative abnormal bond returns (significant) the 21 month window. They
attribute the difference of results from Asquithdakim (1982) to sample and
methodology. Settle et al. then examine the relah@ between bondholder gains
and both the pre-merger debt ratios and post-metggrges in debt ratios, and find
the evidence for the incentive effect is negligidleclusion, their research supports
the co-insurance effect.

Walker (1994) examines the announcement month aiaioreturns of 65
takeovers involving 92 firms with 260 bonds betwd&80 and 1988. He reports
return of the 33 target firms as 0.83%, returnt@ 85 acquiring firms with cash
offers as -0.73%, return of the 12 acquiring firmish stock offers as 1.39%, and
return of the total 92 firms as 0.31%. None of éhesturns are statistically
significant. He also discovers that bond returresiaversely related to issuer default
risk (statistically significant), which supportstiwealth transfer hypothesis.

2.4.3 Shareholder and Bondholder Returns
Some empirical studies have been done on the imphdi&A on both
shareholder and bondholder wealth, and they mdiotpys on the US market.

Renneboog and Szilagyi (2008) summarise the resiltseven papers on US
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bondholder wealth effects of merger and acquisstidrney conclude that the results
for acquiring firms are ambiguous, but bondhold#ysnot gain; the results on target
firms are unanimous, and bondholders earn norntafm® Due to the extent that
target firms are usually smaller and lower ratdte hormal return from target
bondholders does not support the co-insurance hgpst and wealth transfer
hypothesis which expect higher abnormal returrttiem. Rathinasamy et al. (1991)
argue that mergers have no noticeable impact odhmder wealth because wealth
transfer from stockholders to bondholders are aéséd by incentive effects that
managers increase the leverage ratios after mefgguith and Kim (1982) and

Dennis and McConnell (1986) ascribe the mild bohdédmoreturns to bond covenants
which effectively protect bondholder wealth.

Early research obtains bond data from diversifiathblases, and their sample
sizes are relatively smaller. Owing to the sampe Bmit, they either test the target
and acquirer bonds together or only test the aegumonds. Their methods of

calculating abnormal returns are more complex tatar research.

Asquith and Kim (1982) follow Kim and McConnell (ZB) to study the
influences of conglomerate mergers on bondholdealtve There are three
developments from their study: first, this is thestfstudy of both bondholder and
shareholder wealth on M&A (the examination of bs#turity returns is necessary in
order to distinguish wealth transfer effect froonesgy effect); second, they use
announcement date as the event date (the variahdeldg of merger date creates
noise for the test); third, they utilize both lotegm and short-term event studies
(daily study is more accurate than monthly studyjey study 28 acquiring firms
with 38 non-convertible bonds and 22 target firmghv24 non-convertible bonds
which involved in mergers between 1960 and 197&yTdollect monthly bond price
from the Bank and Quotation Record, daily bondefrom the Wall Street Journal,
and matching monthly and daily bond prices from $tandard and Poor’s Bond
Guide. They use a variety of models for the evéudiss. They choose the paired-
comparison technique to test the monthly abnormairn of bond with a 25 month

event window. They use the raw return as the dablyormal return of bond with a
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21 day event window. For the daily study, since ynlannds do not trade more than
once during these 21 days, the number of firmedsiced to 11 for acquiring firms
and 6 for target firms. They use the Capital Ad8ating Model to check the
monthly abnormal return of stock whereas the es@méthe expected rate of return
on the market portfolio is the equal weighted agereeturn of all stocks on New
York Stock Exchange. The event window for acquiffingns is a 25 month window,
and the event window for target firms is a 13 monihdow. As stock returns which
are summed over several event time periods mayapvér calendar time periods,
Asquith and Kim modify the CAPM model by formingpartfolio in each calendar
time period that covers several relative time péioFor this method, the event
window for acquiring firms is a 15 month window,dathe event window for target
firms is a 3 month window. They test the daily atmnal return of stock by a market
model and the event window is a 20 day window. @&kgected rate of return on each
stock is estimated by grouping annually all semsiton the New York Stock
Exchange and the American Stock and Options Exehantgp 10 equal-size
portfolios according to their market risk. The atmal return of a stock is calculated
as the difference between the actual stock retaththe return to its counterpart
portfolio. They report 1.13% abnormal bond retunsignificant) for the acquiring
firms, 1.51% abnormal bond return (insignificanty the target firms, and 1.29%
abnormal bond return (insignificant) for all firna$ the 25 months event window.
They also report 0.203% abnormal bond return (mBaant) for the acquiring firms,
1.391% abnormal bond return (insignificant) for tterget firms, and 0.622%
abnormal bond return (insignificant) for all firno$ the 2-day event window (-1,0).
They do not report the long-term cumulative abndrstack returns for either
acquirers or targets and their statistics; theyaloreport the combined stock returns
either. The announcement month abnormal stockrretud.54% for the acquiring
firms (insignificant) and 18.29% for the targetnig (significant). The two-day
announcement period abnormal stock returns are 1f0B6 acquiring firms
(insignificant) and 11.0% for target firms. In cdusion, target stockholders gain,
acquiring stockholders, acquiring bondholders, targdet bondholders neither gain
nor lose. The four securityholders of the merging$ gain as a whole. It concludes

that mergers have no noticeable impact on bondhalekeirns, and there is no
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noticeable wealth transfer between shareholdersbandholders. This confirms the
synergy effect. They attribute the results to dicieht market which has resolved
conflicts of interest between shareholders and bolgrs.

Eger (1983) suggests that a non-synergistic metgersfers wealth from
stockholders to bondholders as a result of decdeassh flow variance of the
combined firm (he calls this “redistribution” thgpr The wealth transfer theory is
specific to mergers through pure stock exchangausecthere is no systematic bias
in the change in financial leverage which dilutege tvealth transfer. A merger
involving new issues of debt or cash payment caffdet the effect of wealth
transfef. He assigns the failures of Kim and McConnell @)@&nd Asquith and Kim
(1982) to detect significant bondholder wealth efféo the inclusion of non-
exchange mergers in their samples. Eger (1983)ysemlthe effects of pure
exchange M&A announcements between 1958 and 19B@ledls with 41 bonds
satisfy his selection criteria, involving 33 acqgugy firms and 6 target firms whilst in
each deal either the acquirer or the target firm piablicly traded non-convertible
bonds. He obtains bond prices as well as contndf@i® bond prices from the Wall
Street Journal. Eger takes a short-term event siithydaily stock and bond data to
measure the excess returns. He uses a paired-asarpé&chnique to calculate the
51-day excess bond return. The expected returredoh bond is estimated as the
return on a portfolio of 10 bonds which have simiaing and maturity date to the
sample bond. The excess bond return is the differer the actual return of bond
and the return of its corresponding portfolio. Tlenutilizes a mean-adjusted model
to test the 51-day excess stock return. The exgeetarn for each stock is the mean
return for the stock during the estimation winddwr the thin trading problem, he
tested two assumptions, the jump returns assumfiti@ssumes there is no change
in the price of a bond in the absence of a trade) #he continuous returns
assumption (it assumes the value changes assoamatkda price change have

occurred uniformly over the days between two tradasd finds the former one

4 Eger (1983, page 548): A merger involves new ssii@lebt can be viewed as two concurrent transsstia
merger through pure stock exchange and the exchafregeme outstanding stock for debt. An exchangaafk
for debt reduces outstanding debt values. A menyeitves cash payment can be viewed as a mergaudhr
pure stock exchange followed by a repurchase oesmustanding shares. When a repurchase of shases w
announced, there is slight decrease in the valde!oif

37



preferable. Eger reports the cumulative abnormalrme and statistic tests in a
chaotic pattern, which is difficult to interpretdacannot be compared with other
event studies. The 30-day pre-announcement cumwelabnormal bond returns are
0.886136% (significant) on jump assumption and 86®%% (significant) on
continuous assumption for the acquirer bonds. Hesdaot report target bonds
cumulative abnormal returns in the consistent weatha acquirer bonds on the same
event window, and he does not report the statissteither. His footnote states that
the 51-day cumulative abnormal bond returns fomgetr are 3% for both
assumptions. The 30-day cumulative abnormal stetkrms are -0.3061% for the
acquirers (insignificant) (N=37) and 9.985% forgets (significant). Consequently,
the results support the co-insurance hypothesisanergy hypothesis.

Dennis and McConnell (1986) test the effects of M&Anouncements on the
prices of common stock, convertible preferred stodn-convertible preferred stock,
convertible bond, and non-convertible bond betw&@62 and 1980. Their primary
purpose of research is to detect the impact of ereyg the market value of merging
firms’ various securities. 132 deals satisfy the@lection criteria, involving 94
acquiring firms and 81 target firms where in eaelalceither the acquirer or target
firm has publicly and actively traded senior seioesi There are 42 deals that both
the acquiring and target firms have senior seeitiThe target firms have 25
convertible preferred stock, 40 convertible borisnonconvertible preferred stock,
and 27 nonconvertible bonds; the acquiring firmgeh#D convertible preferred stock,
33 convertible bonds, 32 nonconvertible preferreatls and 67 nonconvertible
bonds. This sample is large enough to enable tloetest target and acquirer bonds
separately. They acquire convertible and non-cdibler stock prices from the
Standard and Poor’s, and convertible and non-ctibleibond prices from the Wall
Street Journal. They utilize a short-term eventgtwith daily security returns to
compute the abnormal returns of securities forabguiring firms and target firms
respectively. For each firm, the securities aredeé into five groups-eommon
stock convertible preferred stockon-convertible preferred stockonvertible bongd
andnon-convertible bondThey employ both a mean-adjusted return techramakea

market-adjusted return technique to test the abalsacurity returns. The mean-
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adjusted return technique compares the returnsarevent window with returns in

the estimation window. The market-adjusted retumgares the return in the event
window with the return of an appropriate marketexdDue to these two methods
get the same results, Dennis and McConnell onlgrdesthe market-adjusted return
procedure in their paper. The market indexes fomrmon stock, convertible

preferred stock and convertible bond are the valeighted indexes of the New
York Stock Exchange and the American Stock and ddptiExchange; the market
indexes for non-convertible preferred stock and-comvertible bond are the Dow-
Jones Industrial Bond Index. The event window fammon stock is a 40 day event
window, and the event window for the other foursd®s is a 28 day window. They
find out for the target corporations, common shaleddrs, convertible and non-
convertible preferred stockholders, and convertiim@dholders gain significantly,

while non-convertible bondholders neither gain tage; for the bidding firms,

convertible preferred stockholders gain signifit@and common stockholders gain,
while preferred stockholders, convertible and nonwertible bondholders neither
gain nor lose. Dennis and McConnell notice thesuteof acquiring firm common

stock return is different from a number of previostsidies. They explain that
acquirer shareholders approve mergers because dasg of securityholders will

gain, which motivates shareholders to pursue thgeneTherefore no single class of
securityholders always gain, but the acquirer sgdwiders as a whole gain. They
discover that on average, the total value of thelipned firm increases statistically
significantly. Moreover, the cross-sectional tesows that the returns to common
stock and the returns to senior securities aretipelyi correlated, hence there is no

wealth transfer. In summary, their results supgwetsynergy hypothesis.

Travlos (1987) looks into the role of method of pent in M&A announcements
on the prices of stock and bond of acquiring fifineen 1972 through 1981. Of the
167 deals, there are 30 firms with a total of 58-nonvertible bonds. He obtains
non-convertible bond price from the Moody’s BondcBel. Travlos applies a short-
term event study with daily stock and bond dat@aage the abnormal returns of
stocks and bonds for the acquiring firms, respettiviFor either test, he divides the

firms into three groups according to the means ayfnpent—common stock, cash,
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and the combination of common stock and cash (les dot report results for the
combination group). He employs a market model &i the abnormal returns of
stocks for each group. The normal return is defiasdthe return for the CRSP
equally weighted market index. The abnormal retartihe price difference between
the return of each common stock and the marketxin@iee event window is a 21
day window. Then he uses a mean-adjusted modeaistothhe abnormal returns of
non-convertible bonds for each group. The eventaiwnis an 11-day window. The
2-day cumulative abnormal stock return of acquirers..47% (significant) for stock
exchange offers and 0.24% (insignificant) for caars. For bondholder wealth, the
-1 day abnormal bond return of acquirer is -0.9&¥gnificant) and announcement
day abnormal bond returns is -0.18% (insignificdat)stock exchange offers; bond
returns for cash offers are positive and insigaifitc Both shareholders and
bondholders lose by stock exchange offers as agedst offers. Inclusion, there is

no evident wealth transfer from stockholders todimtders.

Maquieira et al. (1998) base their research on Ep@83) to examine the pure
stock-for-stock mergers. They refer that pure stegkkhange mergers provide an
ideal opportunity to test for wealth transfer (thedistribution” effect) from
shareholders to bondholders because there areshcoaéflows or asset changes. By
analysing the wealth effects of conglomerate and-canglomerate mergers, they
aim to give indirect evidence on the economic hiéneff focus-increasing versus
focus-decreasing mergers. They study 260 mergearsuaced between 1963 and
1995, involving 78 nonconvertible preferred sto8B, convertible preferred stock,
535 nonconvertible bond, and 67 convertible bonlde Tample size of bonds is
larger than all the previous studies. They do pet#y where to collect the preferred
stock and bond data. They use a modified long-teromthly event study. They
compute the valuation prediction errors (abnornetlims) of securities as the
percentage difference from predicted market valtiesexurities (normal returns
without a merger) from two months before announcendate through two months
after the effective date (in their sample, it takésto 31 months to finish a merger).
Predicted market values are computed based on lbvesigket movements in the

same classes of securities over the measuremeaod geronth t-2 to month t+2). For
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the conglomerate mergers, they find -4.79% valumagicediction errors for acquirer
common stock (significart) 41.65% for target common stock (significant), 536
for acquirer nonconvertible preferred stock (sigaifit), 20.31% for target
nonconvertible preferred stock (significance leWA because there is only 1
observation), 2.04% for acquirer convertible prefdrstock (insignificant), 3.10%
for target convertible preferred stock (insigniita 0.33% for acquirer
nonconvertible bond (insignificant), 1.22% for terg nonconvertible bond
(insignificant), 22.15% for acquirer convertiblernab(significant), and 17.44% for
target convertible bond (significant). For the raomglomerate mergers, they report
6.14% valuation prediction errors for acquirer commnstock (significant), 38.08%
for target common stock (significant), 5.47% forgaicer nonconvertible preferred
stock (significant), 7.30% for target nonconvddilpreferred stock (significant),
24.30% for acquirer convertible preferred stoclgrigicant), 56.33% for target
convertible preferred stock (significance N/A), A% for acquirer nonconvertible
bond (significant), 0.50% for target nonconvertiblend (insignificant), 12.45% for
acquirer convertible bond (insignificant), and 2B8® for target convertible bond
(significant). They attribute the high average camible securityholder returns to a
relatively small fraction of in-the-money conveléb that experience very large
wealth increases as a result of merger, and tha bigher gains for convertible
bonds than preferred stocks is driven by outliendsothat have more favourable
conversion terms. They also report a combined §eodrity gain of 3.91% for
conglomerate mergers (insignificant) and of 6.9186 rion-conglomerate mergers
(significant). In conclusion, conglomerate mergetgpport the wealth transfer
hypothesis (lose of acquirer common stockholdedsgain of other securityholders)
and co-insurance hypothesis; the non-conglomeraeens support co-insurance

hypothesis and synergy hypothesis.

The later research from Penas and Unal (2004) aliettBt al. (2004) employ
Lehman Brothers Fixed Income Database (LBFID) f@ bond data. Billett et al.
(2004) argue that previous studies fail to findngigant wealth effects for target
bonds may attribute to their bond database: fadsg to the difficulty of obtaining

® Maquieira et al. (1998) only report significanegéls up to 5%. In order to compare with other isd
interpret their significance levels up to 10% fongention.
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bond price data, existing studies have very snaafides of bonds, which is unlikely
to have sufficient statistical power to reject tha#l hypothesis of zero excess returns;
second, existing studies use the matrix prices lwhay dilute the wealth effects of
bonds in a merger. Hong and Warga (2000) summasisesgths for LBFID. First,
this database provides a significant amount of kxpetific diagnostic and
descriptive information including bond ratings,lgie and coupons. Second, Lehman
Brothers directly collects bid quotes from its @eglon a majority of the bonds it
trades or bonds that are of interest to its inveslientele, thus trader quotes other
than matrix price dominate the database. HowevBFID also have weaknesses.
First, Elton et al. (2001) and Penas and Unal (RGgue that the data errors
problem in LBFID requires examination of data withusually high or low returns.
Second, Billett et al. (2004) state that roughl$ &f the month-end bond prices in
LBFID are matrix prices, thus time should be sgerdort them out. Third, Maxwell
and Rao (2003) mention that LBFID contains only thipndata which could bias the
study against finding any significant effects. B&tnas and Unal (2004) and Billett
et al. (2004) calculate the excess bond returnhéynarket-adjusted model: excess
return as the difference between a bond’s montily return (change in price plus
interest accrued) and the monthly return on an xndgth similar rating and

remaining maturity.

Penas and Unal (2004) study the monthly abnorn@alrig returns of 66 bank
mergers with 282 bonds between 1991 and 1997 (ak dave bond data for both
target and acquirer). They report 0.704% return tfer target firm bondholders
(significant) and 0.074% return for the acquirimgnf bondholders (insignificant) at
the announcement month. They find positive refarrtarget firm shareholders and
negative return for acquiring firm shareholdersha announcement month (they do
not report the return value and statistics). Thether find that both bondholders and
shareholders realise positive returns at the arseuent month, and the relation
between bond and equity returns is positive antisstally significant. Therefore,
their research supports the co-insurance hypothesalth transfer hypothesis (from
acquiring firm shareholders to target firm shardlkad) and the synergy hypothesis.
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Billett et al. (2004) examine 940 M&A deals annoeddetween 1979 and 1997.
Their study has great improvement on the sample. Sihe acquiring firms have
3083 bonds in total and the target firms have 81/&db in total. There are 141 deals
that both the acquiring and target firms have boaitls valid announcement period
returns. For the two-month excess returns, thegodier 22.15% return for target
stock, 0.15% for acquirer stock (insignificant)99% for target bond and -0.17% for
acquirer bond. The negative excess return of aegbonds denies the co-insurance
hypothesis, and supports the wealth transfer hgsigh By splitting the sample
according to whether target firm bonds are investnggade or below investment
grade, they find strong evidence of wealth tranbftxveen bondholders (from low
risk bondholders to high risk bondholders). TheytHer test the wealth transfer
effects by the risk effect, leverage effect andumgt effect, and find correct signs
but none of them are statistically significant. last, they test the combined excess
security returns and report positive excess rettonshe combined bonds value of
acquiring firm and target firms, which is the ewvide of synergy hypothesis.

Renneboog and Szilagyi (2007) publish the firstkirag paper on bondholder
wealth effects of M&A on European countries. Thegmine the monthly abnormal
security returns of 225 M&A deals announced froB3. ¢hrough 2004. They collect
Eurobond prices from the Reuters Fixed Income Bet@pwhich is a mix of matrix
price and transaction price. The database and sasigd problems of bond research
outside of US are well known. Although Rennebood &zilagyi (2007) broaden
their sample to include both public and private pames and both domestic and
cross-border announcements of all European cosntteir search returns only 24
target firms with bonds (they do not report segurdturns for target firms), which
cannot compete with the sample sizes of Maxwell@iegphens (2003), Maxwell and
Rao (2003) and Billett et al. (2004) who focus o8 Public firms with LBFID
database. Renneboog and Szilagyi (2007) follow $#ana Unal (2004) and Billett
et al. (2004) to calculate the monthly abnormaldogturns by the market-adjusted
model except that they use bond duration insteadmofining maturity for the index
portfolio benchmark, and they add currency (eurcstexling) into the benchmark as

well. For the two-month excess returns, they dieco®.73% for acquirer stock
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(insignificant), and 0.56% for acquirer bond wittual-weighed matching portfolio
(significant). Due to the lack of target firm ratsr their results cannot be interpreted

with hypotheses.

Table 2-2 summarises the empirical results of pstudies with respect to
hypotheses in this research. Asquith and Kim (1982) positive target firm stock
return hence positive total security return, whiglsupportive of the synergy effect.
Eger (1983) finds positive acquiring firm bond metupositive target firm stock
return, positive total bond return and hence passitotal security return, which is
supportive of the co-insurance hypothesis and gyneifect. Dennis and McConnell
(1986) report positive acquiring firm stock retupasitive target firm stock return,
and hence positive total security return, whictsupportive of the synergy effect.
Travlos’ (1987) study does not fit with any of thigootheses. Maquieira et al. (1998)
report that for conglomerate mergers, there arathagacquiring firm stock return,
positive acquiring firm bond return, positive tardgem stock return and positive
target firm bond return, hence positive total beetlirn, which is supportive of the
co-insurance hypothesis and wealth transfer hyg@hefor non-conglomerate
mergers, all the returns are positive, which ispsufive of the co-insurance
hypothesis and the synergy hypothesis. Penas amadl (2604) discover negative
acquiring firm stock return, positive target firnosk return, positive target firm
bond return, and hence positive total bond retunch tatal security return, which is
supportive of the co-insurance hypothesis, wealhsfer hypothesis and synergy
hypothesis. Billett et al. (2004) reports negateguiring firm bond return, positive
target firm stock return, positive target firm boreturn, and hence positive total
security return, which is supportive of the wedithnsfer hypothesis and synergy
hypothesis. Renneboog and Szilagyi's (2007) reda#ts not fit with any of the
hypotheses.
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Table 2-2 Empirical Results
This table reviews the empirical results of presigesearches about the impact of M&A on
shareholders and bondholders wealth in regardintpedcfive hypotheses: co-insurance effect,
wealth transfer, synergy effect, hubris hypothasid bond return based hubris hypothesis.

Authors Sa | Ba | Sr Br |SatSr|BatBr|SatBa*Sr+Br| Conclusion
Asquith and Kim(1982) ~ ~ + ~ + synergy
Eger(1983) ~ + + ~ + - co-nsurance
synergy
Dennis and McConnell(1986) + = + = = + synergy
Travlos(1987)
- stock exchange : - -
- cash payment ~ ~ -
Maquieira et al. (1998)
co-insurance
- conglomerate + + + + wealth transfer
. non-conglomerate + + + + + co-insurance
synergy
co-insurance
Penas and Unal (2004) ~ H + + + wealth transfer|
synergy
Billett et al. (2004) ~ ] T + - + wealth transfer
synergy
Renneboog and Szilagyi N + )
(2007)

S,—acquiring firm share price;

S —target firm share price;
means there is no significant change on retfreecurities
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Chapter 3 Methodology and Results on Short-Run Retuns

3.1. Methodology

This chapter includes four research questions:otrexall security returns, the
combined security returns, the univariate analgsid the multivariate analysis. The
overall security returns and the combined secueityrns rely on the five hypotheses
in Section 2.3. The univariate analysis and the tiwariate analysis rely on
hypotheses stated in Section 3.2.3.

In the overall security returns section, the maddjtisted return (MAR) and
abnormal return (AR) of stocks and bonds are exadin a forty-one day event
window (-20, +20) and a three day event window ¢1). The abnormal return is
based on an event study with a two-hundred dagnatttn window (-230, -31). The
market index of stock iTSE all shareand the market index of bond FS fixed
interest These excess returns are used to test the cant®ihypothesis, the wealth
transfer hypothesis, the synergy hypothesis, therisithypothesis, and the bond
return based on hubris hypothesis. The combinedrigaeturns are studied by
combining the excess returns of stock/bond andetagquirer as value-weighted
average of the excess security returns to furéstrthese hypotheses. The univariate
section tests the influences of deal charactesisticthe excess returns of stocks and
bonds. The deal characteristics include method afment, hostility, industry
relatedness, relative size and market trend. Hgseth of the influences of these deal
characteristics are discussed in detail in Se@i@mB. The multiple analysis section
tests the influences of the above deal charadteyieh excess security returns by a

multiple regression (OLS).

3.1.1 Data

The initial task of an event study is to define #went and to identify the event
window. In this research the event is the annouectof M&A and the measurable
financial variables are stock and bond prices. Thisearch focuses on the daily
return of stocks and bonds, labelling the annouecgnday of M&A as the event
date day 0, the previous day of the announcemedaysl and the next day of the

announcement as day 1. The estimation window 30ad2y window (-230,-31) and
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the event windows are a three day window (-1, fith @41 day window (-20, +20).
Given that event windows are shorter than 1 calepeéar, this study is a short-term

event study.

M&A announcements information are obtained from mson One Banker
(TOB). The screen criteria for inclusion of a fiare set as following:

Database: All Mergers & Acquisitions

Acquirer Nation: United Kingdom

Target Nation: United Kingdom

Acquirer Public Status: Public

Target Public Status: Public

Deal Value (Pounds Sterling in Millions): 10 or raor

Deal Announced: between 1st Jan 1994 and 31st O&& 2

Deal Status: Completed

Percent of Shares Held by Acquirer at Announceniess. than 50%
Percent of Shares Owned by Acquirer after Transac50% or more

These criteria ensure that all firms are Britishmestic firms listed on the
London Stock Exchange. The start time is set toAll®8cause the UK’s aggregate
acquisitions value increased significantly from 49&udarsanam, 2003), though
there was a decline between 2001 and 2003. Chastictly, the acquirer owns
less than 50% of target shares before the annowerdeamd owns more than 50%

after the deal, makes the transaction a typical M&A

TOB identifies 392 deal announcements which satiséy/selection criteria. By
eliminating 12 self-tender deals, 3 reverse-takeokals, 67 deals where either the
target firm or acquiring firm has no stock dataafly 310 deal announcements meet
the research criteria. The number of deals inceeasmdily between the year 1994
and 1999, from 16 deals to 60, and decreases hetiveg/ears 2000 and 2006, from
39 to 6, although there is an increase in 2005. disigibution of the mean value of
deals ascends between the year 1994 and 2000,1f86m 11 to 1994.148 million
pounds, and descends afterwards to 247.232 milmmds in the year 2006. The
change of deal numbers and values reflects the ofaM&A macro economy.
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Table 3-1 Deal Numbers and Values
This table describes the statistics of M&A deal bens and values. The sample comes from
M&A deals announced between 1994 and 2006 andthettarget firms and acquiring firms are
UK public firms with valid daily stock price data.

Year | No.| Min Med Max Mean Std. Dev
1994 | 16| 15.200| 54.715 796.000| 186.111| 247.047
1995 | 23| 10.280| 121.040, 8987.000| 802.780| 1962.235
1996 | 30| 10.400| 59.998| 2527.000| 370.183| 659.505
1997 | 35| 11.000| 44.300| 1296.280| 140.661| 234.677
1998 | 38| 10.120| 52.825| 6757.457| 486.867| 1266.725
1999 | 60| 11.676| 76.453| 23785.050| 682.618| 3082.747
2000 [ 39| 12.230| 135.589| 46479.133| 1994.148| 7501.499
2001 [ 19| 10.708| 62.057| 10358.221] 664.351| 2353.630
2002 | 11| 12.433| 192.240| 6482.976| 864.610| 1889.018
2003 | 10| 14.971| 74.937| 2982.336| 397.973| 913.600
2004 51| 40.307| 248.242 540.125| 243.575| 210.278
2005 | 18| 15.828| 81.710| 2941.804| 385.783| 708.444
2006 6| 11.531| 167.473| 560.819| 247.232| 250.354
Total | 310| 10.120, 76.109| 46479.133 678.899| 3168.080
Data Source: Thomson One Banker (Deal Values améliion of sterling pounds).

To count the target firms and the acquiring firmeparately, the 310 deal
announcements involve 310 target firms and 266 idogufirms. For target firms
only, each firm appears just once; for acquiring§ only, 230 firms engage in just
one deal, 30 firms engage in two deals, 4 firmsagegn three deals and 2 firms

engage in four deals.

To combine the target firm and the acquiring finstd, 553 different firms are
involved in the deals; 496 firms appear only or@ecéunt for 89.70% of 553), 49
firms appear twice (8.86%), 6 firms appear threset (1.08%) and 2 firms appear
four times (0.36%), and among them 23 firms comeagiboth the acquirer and the
target. For firms involved in more than one deélfilms (1.81% of 553 firms) have
successive deals within 250 trading days. The veeaklapping effect of the event

windows of individual securities enables the assionpf the absence of clustering.
The daily stock price and the daily stock indexttog market ETSE all shares

and the daily bond price and the daily bond indmxtfie marketRT fixed interegt

are from Datastream Advance.
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3.1.2 Modelling

An event studys an empirical study examines the influence spacific event
on the behaviour of a particular financial variablée usefulness of event studies
arises from the fact that the magnitude of abnorpsformance of the financial
variables provides a measure of the unanticipatgzhct on the wealth of the firm’s
securityholders (Kothari and Warner, 2004). It asssi an efficient financial market
so that the effect of an event will be reflectedmediately in security prices
(MacKinlay, 1997).

In accounting and finance research, events can B#& Mhare split, share
repurchase, asset sale, announcement of earrssgesiof new securities, and so on;
in the field of law and economics, events can lohange in regulation (MacKinlay,

1997). Stock prices or bond prices are the moguiatly selected variables.

This research analyses the excess returns of stwtksbonds by the market

adjusted return model and the market model.

The daily security price can be measured by varimeischmarks such as the
opening price, the closing price, the daily higkcg@r the daily low price, and so on.
This research uses Datastream total return inB&xas the closing price of stocks

and corporate bonflsBy definingp,, as the closing price for securityand for
trading day , the actual return of securityn trading day is defined as:

R, =In(—")

Picr-1)

Normal return is defined as the return that wowddelipected without the event;
the abnormal return is the actual ex post returthefsecurity over the event period
minus the normal return of this security over thpariod (Campbell, Lo and

MacKinlay, 1997). For firm and event datethe abnormal return is expressed as:

® Datastream: for stockBI shows a theoretical growth in value of a securilding over a specified period,
assuming that dividends or coupons are re-investgdrchase additional units of a security at flsing price
applicable on the ex-dividend date. For bofigs the return on investment, including interestrpants, as well
as appreciation or depreciation in the price oftibed.
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AR:=R:-E(R:| X:)
whereAR, , R; andE(R;, | X, )are abnormal return, actual return and normal metur

respectively; X, is the conditioning information for the normal netumodel.

Market adjusted return model (or the index modehuanes that securityon

trading dayr earns the market rate of retuRy,,, so the abnormal returnRr;, is the
difference betweeR,; andR.;: AR:=Ri;- Rn;- Market adjusted return model is an

approximation to the market model assungwg0 andg; =1 for all firms.

Market model relates the return of any given ségua the return of the market
portfolio, and its linear specification follows frothe assumed joint normality of
asset returns. It assumes that asset returns argy jonultivariate normal and
independently and identically distributed throughme (Campbell, Lo and
MacKinlay, 1997). The model is specified as:

R:=a; +ﬂi Rm: T+ &ir
Where R, = periodr returns on security

R = periodr returns on market portfolio

&i. = zero mean disturbance teri( g;,) =0, Var (&;;) :a‘zg

a:. B, . 0% = parameters of the market model

Ordinary least squares (OLS) method is used tamast parameters of the
market model. Regressions are based on the dataestimation window. For th&

firm in the event time, OLS estimators of parametge (MacKinlay, 1997):

E(Rr-ui)(Rmr-ﬂm)

E _ =T
i T, 0 2
2 (R = )
0D O OO
ai= M- B
02 _ 1 LE 2

z ] ]
O-Si - Ll_ 2 T=To+l (RIT _ai_)gi Rmr)
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m] 1 T1
where y.=— 2 R;

Ly 7=Totl
O 1 Ta
/’Im =— Z Rmr
L1 7=To1

L.is the length of estimation window starts pp+ 1and ends orT,

The abnormal return is the disturbance term ohtlaeket model calculated on an

out-of-sample basis for thé" firm at periodr :

O m]

AR:=Ri:-ai 'ﬁi Rz

The abnormal return observations must be aggregatedgh time and across
securities (it is equivalent aggregate firstly eitlby time or by securities) so as to
draw overall inferences for the event of interégacKinlay, 1997). By aggregating
an individual security’s abnormal return throughdito get the cumulative abnormal
return (CAR):

CAR(71.75)= Y AR;

T=r1
wherer =T,+1to 7 =T, represents the event window,(<r7,<7,<T,), and the
variance ofCARis:
oi(r1.12)=(12- T1'*':|-)U§i

By aggregating on time and on security, the cunudatverage abnormal return
(CAAR) is:

1 N
CAART. T5) =N Zl CAR (71, 72)

The null hypothesis is that the cumulative averageormal return will be jointly

normally determined with a zero conditional meand atonditional variance,
CAAR(7,,12) ~ N[0,0°(CAAR ., 72))] , i.e.,
E[CAAR T, 1,)] =0

N
0’ (CAAR1,72)) =$ E o (11, 72)
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The significance of the cumulative average abnonmtlrn is tested by a one-

samplet-statistic and &-statistic:

t= CAAF{ Tlafz) B E[ CAAF( T1aT2)]
SH CAAR11.72)]

_ CAART1,15) — E[CAAR71, 7,)]
Jo*(CAAR Ty, 1))

whereas the distribution result & is asymptotic with respect to the estimation

~N (01

V4 ~N(©O)

window length|, and the number of securitibls(MacKinlay, 1997).

Because the market model takes explicit accoubbtif the risk associated with
the market and the mean returns, it is the mosehlyidsed method (Weston and
Weaver, 2001) and “no better alternative has yeinbfound despite the weak

relationship between beta and actual returns” (fags, 1995: 25).

3.1.3 Discussion on Thin Trading

It is quite common that securities are traded inresgular frequency but their
prices are recorded with a factitiously regulargérency. The factual trading
frequency can be either higher or lower than tleending frequency.

In the first situation that the securities’ tradifrgquency is higher than the
recording frequency, there rises the questionwhath kind of sampling intervals is
optimal in the event study. Suppose in a perfeatesthat the database allows
research on various sampling intervals—hourly,ydaileekly, monthly, yearly, and
so on, researchers have to decide whether the frejaent sampling or the less
frequent sampling is better. MacKinlay (1997) tekis abnormal return of 1 percent
for 1 to 200 securities by comparing the testsalydweekly and monthly data, and
concludes that “there is a substantial payoff irmte of increased power from
reducing the sampling interval”. Hence in an evshidy, data with the shortest

interval (or with the highest frequency) is the masourable.

By employing data with a high recording frequenmsearches unsurprisingly

fall into the second situation that the tradinggfrency is lower than the recording
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frequency, which is called an infrequent tradingnon-synchronous trading, or thin
trading. The effect of the thin trading on the vaces and covariances of individual
securities leads to biased and inconsistent esamat the coefficient of systematic

risk, 8, for the market model (MacKinlay, 1997): for fremtly traded securities,
the S is biased upward; for infrequently traded secesitthe is biased downward
(Dimson, 1979). A biase¢s estimate may result in biased abnormal return and

misspecified test statistics in the event studitsofig, 1992).

Quite a few attempts have been made to justifipthe in Ordinary Least Square

(OLS) estimates off. Two dominant methods are introduced by Scholes and

Williams (1977) and Dimson (1979), respectively.

Scholes and Williams (1977) define the estimatgdbr thei ™ firm as:

0 _ B+B+B"
ey,
Whereﬁi'lzestimator of the slope coefficient in a simpleresgion by regressing the

contemporary return on thie™ security against the previous return on the market

index;
ﬂ?:estimator of the slope coefficient in a simpleresgion by regressing the
contemporary return on thd' security against the current return on the maridx;
ﬂi”=estimator of the slope coefficient in a simpleresgion by regressing the
contemporary return on thé" security against the subsequent return on the ehark
index;

/D) =the estimated first-order autocorrelation coedfintifor the market index.
m

Scholes and Williams apply their consistent estamait 5 to the daily returns
from securities listed on the New York Stock Excte(gYSE) and American Stock
Exchange (ASE) between January 1963 and December. T9i&y allocate each
security into 1 of the 5 portfolios according tleeél of the security’s trading volume,
and compare these estimated betas with those ponesg betas derived from the
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OLS. They find out that the portfolio of securitieith the lowest level of trading
volume generates a larg@r than the corresponding OLS estim@Atethe portfolio
of securities with the highest level of tradingwwole generates a smallgrthan the

corresponding OLS estimafe

Dimson’s aggregated coefficients method (1979) niless the estimate gf for

thei ™ firm as:
O al O
ﬁi - rzz_nlgir
where E’ =estimators of the slope coefficients in a multigression by regressing

the contemporary return on thie™ security against the previous, current and
subsequent returns on the market index with timgoger = —-n,—-n+1,...,-
1,0,1,...n- 1n.

Dimson apply his aggregated coefficients methothéomonthly returns from a
one-in-three random sample of all stocks listedhenLondon Stock Exchange (LSE)
between January 1955 and December 1974. He abwts €tock into 1 of the 10
portfolios according to the average age of its hamd price (trading frequency),
and then compare these estimated betas with tlowsesponding betas derived from
the OLS. Dimson draws the same conclusion as Sshael Williams that the

aggregated coefficients estimate @fis larger than the OLS estimate Bfwhen the

trading frequency is low, and vice versa.

Brown and Warner (1985) examine 50 randomly sefestxurities with daily

return data from the CRSP, and compare the coefficestimators ,{Dy and[D?)
obtained through the OLS market model, the Schélékams procedure and the
Dimson aggregated coefficient method, respectivélyey conclude that in the
occurrence of thin trading, procedures other tl@nQLS for estimating the market
model “convey no clear-cut benefit in detecting @iomal performance”.
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Later researches affirm the same outcome. Dyckmah €1984) consider that

neither the Scholes-Williams nor the Dimson methbéstimating3 improves the

specification or power of the tests (the Brown aldrner 1985 paper is in fact
published earlier than the Dyckman, et al. 1984epa@dain (1986) finds out that the
Scholes-Williams corrections for thin trading dot nmprove the distributions of
Lover the OLS method. Campbell and Wasley (1993)odisr that the Scholes-

Williams adjustment does not yield significant impement in either Type | error or
the power of the test beyond the OLS estimatiomti®édy and Riding (1994) claim

that neither the Scholes-Williams nor the Dimsaasksorrecting procedures provide
incremental benefits over OLS estimation; moreotfeom the perspective of bias,

efficiency and consistency, none of the most comynased correction procedures
Is superior to OLS estimation”. Consistency of thesapirical results may attribute
to the factor that although the OLS market modehegion might be biased for sub-
estimation-periods or for individual securities, am event study, the bias may

average out to zero for the whole sample (StroB§2)L

3.2. Results
3.2.1 Overall Returns
3.2.1.1 Stock Returns
In this section the overall excess returns of Saule examined. Based on the 41
day event window (-20, +20) and the 3 day eventdewn (-1, +1), the results of

MAR and AR are reported for target firms and adggifirms.

Table 3-2 shows the average excess stock returnsuemndlative average excess
stock returns for 310 target firms assembling acheday of the event window (-20,
+20). MAR is for market adjusted return, CMAR ig fmumulative market adjusted
return, AR is for abnormal return and CAR is fomudative abnormal return. From
event day -8 to +1, the daily average aggregate MARI ARs of the target firms
are positive and statistically significant. On daythe MAR is 10.213% and the AR
is 10.303%. The cumulative average returns for theay event window (-20, +20)
are all positive: CMAR is 20.631% and CAR is 22.%07
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Table 3-2 Target Firm Average Stock Returns in EvenWindow
The average MAR and AR for 310 target firms areortgal assembling on each day of the event
window (-20, +20). The sample comes from M&A deaisiounced between 1994 and 2006 and
both the target firms and the acquiring firms ake puiblic firms with valid daily stock price data.
MAR is for market adjusted return, CMAR is for cuative market adjusted return, AR is for
abnormal return and CAR is for cumulative abnorreirn. The one-samptestatistic examines
whether MAR and AR are statistically different fraaro. ***, ** and * denotes the significance
level at 1%, 5% and 10%.

Day MAR% t CMAR% AR% t CAR%
-20 0.379  1.819* 0.379 0.374  1.784* 0.374
-19 0.106 0.683 0.486 0.109 0.707 0.483
-18 -0.123 -0.807 0.363 -0.064 -0.429 0.419
-17 0.205  1.055 0.568 0.264  1.400 0.683
-16 0.146  1.182 0.715 0.218 1.938*  0.901
-15 -0.005 -0.024 0.710 0.025 0.131 0.926
-14 0.300  1.487 1.010 0.442  2.203**  1.368
-13 0.500 2.653*** 1.511 0.554  3.051** 1.922
-12  0.126  0.622 1.637 0.225 1101 2.147
-11  0.179  1.188 1.816 0.276  1.868* 2.424
-10 0.191 1.191 2.007 0.240  1.537 2.664
-9 0.087 0.508 2.094 0.176  1.060 2.839
-8 038 1.779* 2.480 0.398  1.857* 3.237
-7 0581  2.899*** 3.061 0.559  2.784** 3.796
-6 0.640 2.950** 3.700 0.641  3.012®* 4.437
-5 0599 2.815%* 4299 0.622  2.927** 5.059
-4 0.847  3.152** 5.146 0.919  3.495** 5.978
-3 0543 2403  5.689 0.613  2.731** 6.592
-2 0.734  2.6817* 6.423 0.759  2.811»* 7.351
-1 2.085 6.177** 8.508 2.087  6.203*** 9.438
0 10.213 12.681** 18.721 10.303 12.747** 19.741
1 0.638  2.572** 19.359 0.673  2.728** 20.414
2 0.127  0.901 19.486 0.141  1.047 20.555
3 -0.048 -0.509 19.438 0.001 0.015 20.557
4 0.116 0.984 19.554 0.186  1.680*  20.743
5 0.071 0.722 19.624 0.168 1.892* 20.911
6 0.005 0.046 19.630 0.077 0.716 20.987
7 0.047 0471 19.677 0.054  0.569 21.042
8 -0.189 -0.755 19.488 -0.141 -0.571 20.901
9 0.157  1.939** 19.645 0.138  1.954* 21.039
10 0.230 1.570 19.875 0.181  1.293 21.221
11 0.039 0.374 19.914 0.141  1.489 21.361
12 -0.167 -1.800*  19.747 -0.089 -1.097 21.272
13 -0.024 -0.263 19.724 0.069 0.868 21.341
14 0.162 1.654* 19.886 0.190 2.201* 21.531
15 0.087 0.840 19.973 0.117  1.293 21.648
16 0.182  2.088* 20.155 0.226  2.785%* 21.875
17 0.219 1.772* 20.374 0.303  2.559** 22.177
18 0.115 0.744 20.489 0.111  0.745 22.288
19 0.190 2.134** 20.679 0.179  2.286* 22.467
20 -0.048 -0.491 20.631 0.040 0.494 22.507
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Table 3-3 shows the average excess stock returnsuandlative average excess
stock returns for 310 acquiring firms assemblingeanh day of the event window (-
20, +20). The MARs are negative and statisticaliynicant on day 0 and day +1,
the ARs are negative and statistically significakotm day -2 through day +2. On
event day 0, MAR is -0.892% and AR is -0.904%. Thenglative average returns
for the 41 day event window (-20, +20) are -0.72B%CMAR and -1.938% for
CAR.
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Table 3-3 Acquirer Firm Average Stock Returns in Eent Window
The average MAR and AR for 310 acquiring firms egported assembling on each day of the
event window (-20, +20). The sample comes from Mé&@als announced between 1994 and
2006 and both the target firms and the acquirimgdiare UK public firms with valid daily stock
price data. MAR is for market adjusted return, CMA&Ror cumulative market adjusted return,
AR is for abnormal return and CAR is for cumulataienormal return. The one-sampi&atistic
examines whether MAR and AR are statistically défe from zero. ***, ** and * denotes the
significance level at 1%, 5% and 10%.

Day MAR% t CMAR% AR% t CAR%

-20 0.086 0.674 0.086 0.007  0.061 0.007

-19 -0.110 -0.903 -0.025 -0.150 -1.293 -0.143

-18 -0.064 -0.506 -0.088 -0.058 -0.467 -0.200
-17 -0.164 -1.685* -0.252 -0.168 -1.770* -0.368
-16 0.053 0.513 -0.199 0.003  0.036 -0.365
-15 -0.173 -1.897* -0.372 -0.247  -2.751** -0.612

-14 -0.010 -0.079 -0.382 0.029  0.252 -0.584
-13  0.223  1.564 -0.158 0.133  0.936 -0.451

-12 -0.113 -0.858 -0.272 -0.142  -1.133 -0.593
-11 -0.020 -0.149 -0.292 -0.057  -0.427 -0.650
-10 0.186  1.386 -0.106 0.186  1.438 -0.464
-9 -0.026 -0.243 -0.132 -0.041 -0.395 -0.505
-8 0.004 0.031 -0.128 -0.035 -0.313 -0.539
-7 -0.150 -1.131 -0.279 -0.191 -1.498 -0.730
-6 0.280 2.353*  0.002 0.229  2.006** -0.502

-5 0.072 0.637 0.073 0.052 0.479 -0.450
-4 0.209 1.907* 0.283 0.190 1.792* -0.260
-3 0.021 0.182 0.303 -0.018 -0.164 -0.278
-2 -0.172 -1.739* 0.132 -0.187 -1.957** -0.465

-1 -0.167 -1.446 -0.035 -0.209 -1.894* -0.674
0 -0.892 -2.881** -0.927 -0.904 -2.936*** -1.578

1 -0.439 -2.795"* -1.366 -0.516  -3.419*** -2.094

2 -0220 -1572 -1.586 -0.247  -1.753* -2.341
3 -0.063 -0.558 -1.649 -0.101 -0.962 -2.442
4 0.297  2.425* -1.353 0.266  2.264* -2.176

5 -0.044 -0311 -1.397 -0.042 -0.304 -2.219
6 0.086 0.921 -1.310 0.087  0.990 -2.132
7 0.010 0.090 -1.300 -0.049 -0.471 -2.181
8 0.058  0.532 -1.242 0.042 0.397 -2.138
9 0.380  3.695*** -0.862 0.284  2.916** -1.855

10 -0.108 -0.773 -0.969 -0.197 -1.421 -2.052
11 -0.166 -1.551 -1.136 -0.166  -1.597 -2.218

12 0.060 0.346 -1.075 0.051 0.294 -2.167
13 0.013 0.095 -1.063 0.018 0.142 -2.149

14 -0.051 -0.308 -1.113 -0.043  -0.267 -2.192
15 0.045 0.402 -1.069 -0.023 -0.215 -2.214
16 0.004 0.042 -1.065 0.002 0.024 -2.212
17 0.066 0.550 -0.999 0.077  0.680 -2.135
18 0.000 0.002 -0.999 -0.037 -0.349 -2.172
19 0.223 1.988* -0.776 0.168  1.563 -2.004

20 0.048 0.462 -0.728 0.066  0.686 -1.938
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Chart 3-1 illustrates the cumulative MARs and ARghe target and acquiring
stocks from event day -20 to event day +20. It sh@esitive cumulative returns
around 20% for target firms and negative cumulatreturns around -1% for
acquiring firms.

Chart 3-1 Cumulative Excess Stock Returns

This figure illustrates the cumulative MARs and Adtghe target and acquiring stocks from
event day -20 to event day 20.
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Table 3-4 utilizes thetest (two-tailed) and-test to examine the null hypotheses
that in the event window, the cumulative averageRd4Aand ARs are zero. For target
firms, all the returns are positive and statishcalgnificant at 1% level. MAR (-20,
+20) is 20.631%, AR (-20, +20) is 22.507%, MAR (+1) is 12.936% and AR (-1,
+1) is 13.063%. For acquiring firms, all the retu@re negative and their absolute
values are much smaller than target returns. EX@EXR (-20, +20), all the other
three returns are statistically significant. MAR®; +20) is -0.728%, AR (-20, +20)
Is -1.938%, MAR (-1, +1) is -1.498% and AR (-1, #4)1.629%. These results are
consistent with previous studies on the sharehaldslth that target shareholders
invariably gain from M&A and acquiring shareholdéose slightly, which does not
support the synergy hypothesis but supports thelthveeansfer from acquiring
shareholders to target shareholders.
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Table 3-4 Overall Stock Returns
The sample comes from M&A deals announced betw& And 2006 with deal values over 10 million
pounds. Both the target firms and the acquiringigimre UK public firms with valid daily stock prickata.
MAR is market adjusted return and AR is abnormélimre The one-samplestatistic (two-tailed) and-
statistic examines whether MAR and AR are statifificdifferent from zero. ***, ** and * denotes the
significance level at 1%, 5% and 10%.

Target Stocks (N=310) Acquirer Stocks (N=310)
Return N of Return N of
t-statistic  Z-statistic Positive t-statistic ~ Z-statistic Positive
Value% Value%
Returns Returns
MAR(-20,+20) 20.631 16.075*** 272 -0.728 -086 146
AR(-20,+20) 22.507 16.793** 24.529*** 266 -1.938 -2.030**  -2.677** 147
MAR(-1,+1) 12.936 14.850*** 264 -1.498 -3.839* 123

AR(-1,+1) 13.063 15.035*** 52.631*** 265 -1.629  -4.205*** -8.317*** 126
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3.2.1.2 Bond Returns

In this section the overall excess returns of barésexamined. Among the 310
M&A deals, 37 bonds of 11 target firms and 131 l®nfl49 acquiring firms have
valid data. Each firm is treated as a separate ehsen. If one firm has more than
one bond, the excess bond returns of the firm lisuzed as the value-weighted
average (according to amount of issue) of the bomdacilitate the high correlation
between returns of bonds issued by the same firns. agproach avoids the inflated
t-statistics and diminishes the effect of heavilyghéed firms with multiple issues in
the sample (Maxwell and Stephens, 2003). Kahle let(2008) argue that the
economic significance of abnormal bond returns khde lower given the lower
market risk premium that bonds earn relative torehaThus | predict the wealth

effects on bondholders are less than on sharelsolder

Table 3-5 shows the average excess bond returnsuandlative average excess
bond returns for 11 target firms assembling on edaoh of the event window (-20,
+20). Due to the small sample size, the one-sampést is replaced by a non-
parametric alternative. A parametric test assurhas the data are samples from a
population with a specified distribution; the noarpmetric tests do not make
specific assumptions about population distributiang are therefore referred to as
distribution-free tests (Kinnear and Gray, 200#i}hé data set is small and there are
some highly deviant outliers which can inflate ttedues of the denominators of the
parametric tests, the parametric tests are likelgive misleading results, but non-
parametric tests are able to overcome this probBessically, there is at least one
nonparametric equivalent for each parametric geémygre of test. Here the Wilcoxon
signed-rank testS{egel, 195p is used to examine the null hypothesis if therage
excess returns assembling on each day is zeron#iders information about both
the sign of the differences and the magnitude efdifferences between pairs. On the
event day 0, the daily average aggregate MAR andafaRpositive and statistically
insignificant. MAR is 3.441% and AR is 3.532%. Therwlative average returns for
the 41 day event window (-20, +20) are 7.682% AR and 7.404% for CAR.
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Table 3-5 Target Firm Average Bond Returns in EventwVindow
The average MAR and AR for 11 target firms are reggbassembling on each day of the event
window (-20, +20). The sample comes from M&A deaisiounced between 1994 and 2006 and
both the target firms and the acquiring firms ake puiblic firms with valid daily stock price data.
MAR is for market adjusted return, CMAR is for cuative market adjusted return, AR is for
abnormal return and CAR is for cumulative abnorretédirn. If one firm has more than one bond,
the excess bond returns of the firm are calculatethe value-weighted average of the bonds.
The Wilcoxon signed-rank test is applied to ted¥lAR and AR are statistically different from
zero. *** ** gand * denotes the significance lewatl 1%, 5% and 10%.

Day MAR% W CMAR% AR% W CAR%
-20 0.198 -2.134*  0.198 0.135 -1.067 0.135
-19 0.153 -1.245 0.351 0.098 -0.622 0.233

-18 0.092 -0.051 0.443 0.037 -0.445 0.270
-17 -0.040 -0.663 0.403 -0.057 -0.356 0.213

-16 0.003 -0.267 0.406 0.065 -0.800 0.278
-15 -0.196 -1.778* 0.210 -0.050 -0.356 0.228
-14 -0.185 -1.682* 0.026 -0.148 -1.600 0.080
-13 -0.063 -0.866 -0.037 0.026 -0.178 0.106
-12 -0.047  0.000 -0.084 -0.031 -0.445 0.075
-11  0.256 -0.978 0.172 0.173  0.000 0.248
-10 0.110 -0.968 0.282 -0.018 -0.711 0.230
-9 -0.238 -0.356 0.044 -0.265 -0.978 -0.035
-8 -0.090 -1.511 -0.046 -0.131 -2.134** -(b16

-7 0105 -0.889 0.059 0.039 -0.445 -0.126
-6 -0.065 -0.445 -0.007 -0.065 -0.445 -0.191

-5 -0.341 -0.267 -0.348 -0.287  -1.245 -0.478
-4 0134 -0.978 -0.214 0.143 -0.356 -0.335

-3 0.108 -0.178 -0.107 0.203 -0.622 -0.131
-2 -0.528 -0.153 -0.635 -0.495 -1.245 -0.627
-1 1.023 -0.889 0.389 1.117 -1.245 0.491
0 3.441 -1.511 3.830 3.532 -1.600 4.022
1 0.618 -0.889 4.448 0.629 -0.889 4.651
2 0.110 -0.089 4.557 0.108 -0.711 4.760
3 -0.017 -0.178 4.541 -0.060 -0.533 4.700
4 0.152 -1.600 4.693 0.046 -0.267 4.746
5 0.096 -1.245 4.788 -0.012 -0.178 4.733
6 0.012 -0.445 4.800 -0.045 -0.356 4.688
7 0.310 -0.051 5.110 0.301 -0.978 4.990
8 -0.402 -1.600 4.708 -0.417 -2.312**  4.572
9 0.475 -0.178 5.183 0.368  0.000 4.941
10 1.448 -0.178 6.632 1.410 -0.178 6.351
11 -0.113 -1.778* 6.518 -0.032 -1.067 6.319
12 -0.083 -0.356 6.436 0.040 -0.445 6.360
13 0.054 -0.051 6.490 0.063 -0.267 6.422
14 0.958 -2.934** 7.448 0.907 -2.401**  7.329

15 -0.119 -1.156 7.329 -0.106  -0.978 7.223
16 -0.008 -0.089 7.321 -0.008 -0.089 7.215
17 0.013 -0.533 7.334 0.004 -0.622 7.219
18 0.088 -0.711 7.422 0.058 -0.622 7.277
19 0.061 -1.067 7.483 0.014 -0.178 7.291
20 0.199 -1.956**  7.682 0.114 -0.267 7.404
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Table 3-6 shows the average excess bond returnghandumulative average
excess bond returns for 49 acquiring firms assembin each day of the event
window (-20, +20). The one-sampiestatistic examines whether MAR and AR are
statistically different from zero. On the event dgythe MAR and AR are negative
and statistically insignificant. MAR is -0.092% aAR is -0.148%. The cumulative
average returns for the 41 day event window (-20)-are -0.768% for CMAR and -
0.961% for CAR.
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Table 3-6 Acquiring Firm Average Bond Returns in Exent Window
The average MAR and AR for 49 acquiring firms agparted assembling on each day of the
event window (-20, +20). The sample comes from Mé&éals announced between 1994 and
2006 and both the target firms and the acquirimgdiare UK public firms with valid daily stock
price data. MAR is for market adjusted return, CMA&Ror cumulative market adjusted return,
AR is for abnormal return and CAR is for cumulatalenormal return. If one firm has more than
one bond, the excess bond returns of the firm alulated as the value-weighted average of the
bonds. The one-samplestatistic examines whether MAR and AR are statidiyy different from
zero. *** ** gand * denotes the significance lewatl 1%, 5% and 10%.

Day MAR% W CMAR% AR% W CAR%
-20 -0.056 -2.466*** -0.056 -0.027 -1.597 -0
-19 0.009 -0.201 -0.047 -0.004 -0.274 -0.031

-18 0.021 -0.025 -0.026 0.028 -0.254 -0.003
-17 0.001 -0.475 -0.025 -0.011 -1.010 -0.014
-16 -0.110 -0.431 -0.135 -0.081 -0.035 -0.096
-15 -0.080 -0.444 -0.215 -0.070  -0.532 -0.166
-14 0.014 -0.544 -0.201 0.024 -0.522 -0.142

-13 0.055 -0.562 -0.146 0.043 -0.214 -0.099
-12 -0.105 -1.354 -0.251 -0.076  -1.427 -0.175
-11 0.038 -0.612 -0.213 0.031 -0.602 -0.145
-10 -0.023 -0.646 -0.235 -0.014 -0.244 -0.159
-9 -0.046 -0.671 -0.282 -0.043 -0.403 -0.201
-8 0.001 -0.522 -0.281 -0.013 -0.045 -0.215
-7 -0.100 -1.069 -0.380 -0.118 -1.776* -0.333
-6 -0.009 -0.761 -0.389 -0.055 -0.303 -0.387

-5 0.006 -1.097 -0.384 -0.047 -0.413 -0.434
-4 -0.000 -0.592 -0.384 -0.035 -0.204 -0.469

-0.045 -0.373 -0.586 -0.050 -0.224 -0.709
-0.039 -0.113 -0.625 -0.046  -0.532 -0.755
10 -0.071 -0.246 -0.696 -0.090 -0.005 -0.845
11 -0.103 -0.960 -0.798 -0.069 -0.811 -0.914
12 0.058 -0.913 -0.741 0.080 -1.159 -0.834
13 0.149 -2.297** -0.592 0.117 -1.477 -0.717
14 -0.075 -0.980 -0.667 -0.064 -0.751 -0.782
15 0.018 -0.492 -0.649 -0.009 -0.612 -0.790

-3 0.137 -0.463 -0.246 0.170 -0.831 -0.299
-2 0.022 -0.944 -0.225 0.020 -0.612 -0.279
-1 -0.060 -0.010 -0.285 -0.070 -0.492 -0.349
0 -0.092 -1.000 -0.376 -0.148 -0.035 -0.497
1 -0.055 -0.283 -0.431 -0.076  -1.517 -0.573
2 -0.037 -0.065 -0.468 -0.016  -0.592 -0.589
3 -0.122 -1.378 -0.590 -0.073 -0.124 -0.662
4 -0.035 -0.124 -0.625 -0.022 -0.154 -0.684
5 -0.017 -0.174 -0.642 -0.050 -0.443 -0.734
6 0.046 -1.149 -0.596 0.013 -0.204 -0.721
7 0.054 -0.055 -0.541 0.062 -0.124 -0.659
8

9

16 -0.037 -0.562 -0.686 -0.036  -1.189 -0.826
17 0.036 -0.642 -0.650 0.006 -0.671 -0.820
18 -0.149 -1.417 -0.798 -0.139 -1.288 -0.959
19 0.007 -0.482 -0.791 0.004 -0.264 -0.955
20 0.023 -1.020 -0.768 -0.006  -1.616 -0.961
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Chart 3-2 illustrates the cumulative MARs and ARshe target and acquiring
bonds from event day -20 to event day +20. It shpasitive cumulative returns
around 7% for target firms and negative cumulatreeurns around -0.8% for

acquiring firms. The trend is similar to stocks.

Chart 3-2 Cumulative Excess Bond Returns
This figure illustrates the cumulative MARs and Adtshe target and acquiring bonds from
event day -20 to event day 20.
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Table 3-7 utilizes th&-test and the Wilcoxon signed ranks test to exarthiee
null hypotheses that in the event window, the cativg average MARs and ARs
are zero. For target firms, all the returns aratpes Both Z-tests for AR (-20, +20)
and AR (-1, +1) are significant at 1% level. The &Udon tests for MAR (-1, +1)
and AR (-1, +1) are significant at 5% level. Fogaicing firms, all the returns are
negative. The Wilcoxon test for AR (-20, +20) isrsfggant at 5% level. These
results indicate that target firm bondholders gahile acquiring firm bondholders
lose, and these wealth effects are smaller tharekbller wealth effect as predicted
by Kahle et al. (2008). These results are consisteth Billett (2004). The
significant wealth gain for target bondholders aighificant (the AR (-20, +20))
loss for acquirer bondholders supports the wealtnster from acquiring

bondholders to target bondholders.
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Table 3-7 Overall Bond Return
The sample comes from M&A deals announced betw& And 2006 with deal values over 10 million
pounds. Both the target firms and the acquiringgimre UK public firms with valid daily stock prickata.
The sample is made up of 11 target firms with 3Adsoand 49 acquiring firms with 131 bonds. MAR is
market adjusted return and AR is abnormal returonk firm has more than one bond, the excess bond
returns of the firm are calculated as the valuggiveid average of the bonds. Thdest and Wilcoxon
signed ranks test examines whether MAR and AR tatestcally different from zero. ***, ** and * deotes
the significance level at 1%, 5% and 10%.

Target Firms (N=11) Acquirer Firms (N=49)
N of N of
Return Z.' . Wilcoxon Positive Return Z.' ) Wilcoxon  Positive
Value% statistic Value% statistic
Returns Returns
MAR(-20,+20) 7.682 -1.156 6 -0.768 -0.721 22
AR(-20,+20) 7.404 6.048** -1.067 6 -0.961 077 -1.965** 16
MAR(-1,+1) 5.082 -2.045** 9 -0.206 -0.313 23
AR(-1,+1) 5.278 15.939*** -2.045** 9 -0.294 -0.845 -1.099 22
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3.2.2 Combined Security Returns

This section examines the combined excess secetiiyns based on the method
of Billett et al. (2004). The combined stock/bondd aarget/acquirer total excess
returns are calculated as value-weighted averagleeoéxcess security return in the
combination. When one firm has more than one btrelexcess bond returns of the
firm are calculated as the value-weighted averaigéh® bonds. The weights of
stocks are based on the market value of firms 4&dlirtig days before the
announcements; the weights of bonds are basededistial-year-end book value of
long-term debt of firms before the announcements. fohmulation assumes that the
excess returns of a firm’s short-term debt and-tlkbtinstruments are zero, and all
of a firm’s long-term debt has the same excessrmefis the firm’s bonds been

tracked.

Table 3-8 reports the results for: @dock the value-weighted aggregate excess
stock returns of both target firms and acquirirg§; (2)Bond the value-weighted
aggregate excess bond returns of both target fimdsacquiring firms; (J)arget the
value-weighted aggregate excess stock and bonhsedd target firms; (Acquirer.
the value-weighted aggregate excess stock and fiedmaehs of acquiring firms; (5
Deals the value-weighted aggregate stock and bondrredfti5 deals that both the
target firms and acquirer firms have valid bondad#46)rotal: the value-weighted
aggregate return of target and acquirer total exsésck and bond returns for the
entire sample. Wilcoxon signed rank test examiné®tiher MAR and AR are
statistically different from zero.

The combinedtockreturns in Table 3-8 are negative and statisticadpificant.
The explanation is that the large gains of targatediolders are offset by the small
losses of acquirer shareholders due to the largero$ acquirer firms compared with
target firms when the excess returns are calculasedalue-weighted. The negative
acquiring firm stock return (Table 3-4), the negatiacquiring firm bond return
(Table 3-7), the positive target firm stock retuffalfle 3-4), and the negative
combined stock return (Table 3-8) are consisterit wie hubris hypothesis and the

bond return based on hubris hypothesis. It impied the target firm is operated
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efficiently and the merger brings no operationalesgy. The acquiring firm believes
the existence of gains and overpays for the trammsaclhus the target shareholders
gain at the announcement period, presenting a simpalth transfer from acquiring

firm shareholders.

The combinedBond returns are positive and the MAR (-1, +1) is statally
significant. This result is consistent with the ostdrance hypothesis. It implies that
the merger brings together two firms whose earnstiggams are imperfectly
correlated, therefore reduces the default risk mmedease debt capacity, and the
merged firms’ bondholders as a whole benefit. Hawethe co-insurance effect
predicts shareholders’ losses from the reducedutteiak of the firm. The negative
combinedStockreturns are consistent with this wealth transfemf shareholders to

bondholders.

The combinedlargetreturns are positive and statistically significartere the
combinedAcquirerreturns are negative and statistically signific3mtese results are
consistent with the results of target shareholdarrns, acquiring shareholder returns,
target bondholder returns and acquirer bondhola#urms. These results are
consistent with the wealth transfer hypothesis thget firm gains at the expense of

acquiring firms.

The 5 dealsreturns are negative and statistically insignificaThough lack
statistical power due to the small sample sizesdheeturns do not support the
synergy hypothesis and they show that M&As are ealestroying for these 5 deals
/10 firms. For the entire sample of 310 deals/G2@d, the combined otal returns
are negative and statistically significant. Theyndd support the synergy hypothesis
either, and they further imply that M&As are valuggstroying at the announcement

period by combining stock/bond and target/acquasea whole.
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Table 3-8 Combined Excess Security Returns
The sample comes from M&A deals announced betw88d and 2006 with deal values over 10
million pounds. Both the target firms and the adqgi firms are UK public firms with valid
daily stock price data. MAR is market adjusted metand AR is abnormal return. When one firm
has more than one bond, the excess bond retuthe éifm are calculated as the value-weighted
average of the bonds. The weights of stocks arechas the market value of firms 40 trading
days before the announcements; the weights of bamedisased on the fiscal-year-end book value
of long-term debt of firms before the announcemehitassumes that the excess returns of a
firm’'s short-term debt and debt-like instruments @ero; moreover, it considers all of firm’'s
long-term debt has the same excess return asrthis foonds been tracke8tockis the value-
weighted aggregate excess stock returns of boglettdirms and acquiring firm$Bond is the
value-weighted aggregate excess bond returns bfthgget firms and acquiring firm$argetis
the value-weighted aggregate excess stock and lminchs of target firmsAcquirer is the
value-weighted aggregate excess stock and bonahsedfi acquiring firmsb Dealsis the value-
weighted aggregate stock and bond return of 5 deatdboth the target firms and acquirer firms
have valid bond dataotal is the value-weighted aggregate return of targelt @aquirer total
excess stock and bond returns. Wilcoxon signed task examines whether AR and AR are
statistically different from zero. ***, ** and * daotes the significance level at 1%, 5% and 10%.

MAR(-1, +1) AR(-1, +1)
Return . Return .
Value% Wilcoxon Value% Wilcoxon

Stock -0.00103 -4.949** -0.00141 -4.946** 620
Bond 0.00448 -1.736* 0.00331 -0.619 60
Target 0.01401 -11.562**  0.01415 -11.658** 321
Acquirer -0.00445 -3.177** -0.00521 -3.698** 359
5Deals -0.14135 -1.045 -0.13735 -0.821 20
Total -0.00077 -5.371*** -0.00109 -5.166*** 680

3.2.3 Univariate Analysis

This section tests the influences of deal charastiesi on the excess returns of
stockholders and bondholders by univariate analy$ie deal characteristics include
method of payment, hostility, relatedness, relatize and market trend. Economic

rationales of these deal characteristics are predefollowed by results of tests.

As each of these deal characteristics divides dnape into two sub-groups, the
independent sampletest and its non-parametric alternative the Marimtiéy test
are used. When the individual factor results in sub-samples of data,tdest is
applicable for comparing the significance of diffiece between the two sample
means. It assumes that data are gained from ngrrdelributed populations and
data are measured at least at the interval leveld(F2005). It is of importance to
decide whether these two samples are independemtlated. If the dependent
variable is assigned to either one of the two sempthe test is known as the
Independent SampldasTest, or a Between Subjects Experiment, or an Inuhxpe
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Meanst-Test. If the same dependent variable takes pdrbth of the two samples,
the test is known as the Paired Sampl€sst, or a Within Subjects Experiment, or a
Dependent MeansTest. In addition to the general assumptions oftttest, the
independent sampledest assumes that variances in these two samme®aghly
equal (homogeneity of variance) and the dependanahles are independent from
each other. It rests on the hypothesis that thes@vople means are equal. The non-
parametric counterpart of the Independent Santplest is the Mann-Whitney Test

which assumes the breach of normal distributiontd@fpopulations.

3.2.3.1 Method of Payment

The influences of method payment on security retwares explained by the
signalling hypothesis, the tax hypothesis, the mbritypothesis and the riskiness
hypothesis.

Signalling Hypothesis

From the economic implication of the choices, mdthad payment can be
categorised as fixed payments, contingent paymants side payments (Bruner,
2004). Fixed paymentsnclude cash and senior debt securities. The ainthisf
payment is to reduce the uncertainty about theevhking conveyed. However, this
payment can also have negative signalling efféts the target lack confidence for
the long-term integration of the transaction (s@e& shareholders would not keep
acquiring firm’s equity), and positive signallinigat the acquirer is confident for the
long-term performance of the combined firm (so awqgg firm shareholders will
keep the equity to themselves). This signalling atffredicts that cash payment is

associated with lower target stock returns anddriglequirer stock returns.

Contingent paymenténclude mezzanine or junk bonds, preferred stocl a
common stock. The value of these securities isdegsin than the fixed payments
because the share price of the acquirer constahdnges with the progress of the
acquisitions (it often falls in the announcementiqge. Contingent payments have
an incentive effect on the target firm that if theget firm performs well in the future,

its shareholders will receive extra payoff. This payt also hedges risk for both
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sides of the transaction by attached derivatives. @ps, collars, floors, earnouts,
warrants, convertible bonds, contingent value sgptts, guarantees). The incentive
effect predicts higher returns for target sharebi@dy equity payment (optimistic
targets are more likely to accept equity offers)isTpayment may signal adverse
information that the acquirer does not have theh aas senior debt capacity to
finance the acquisition. Moreover, Shleifer andhviig (2003) present a behavioural
finance model of mergers and acquisitions basest@ck market misevaluations of
the combining firms: acquirers are likely to ofs#ock when they believe their stocks
are over-valued and cash when under-valued. Masdugre private information
about the intrinsic value of their stock. If thegdw the firm is over-valued, they
have the incentive to enhance their wealth byrsghkitocks, i.e., they use the firm’s
stock to acquire a target firm which is under-vdluginally, the market realises the
stock is over-valued and the market value of thquiaing firm falls. If target
shareholders receive the equity offer, these negasturns on acquirer stock may
result in low returns to target stocks (Danbolt0D£20 This theory explains why
acquiring firms experience negative stock retutnh@ announcement period and in
the post-merger period. It also predicts higheresgcstock returns associated with
the cash payment for both acquiring firms and tafgens. According to this
hypothesis, the higher an acquiring firm’s markebbok ratio is, the more likely it
is going to issue stock than cash or mixed offdilsis phenomenon has been
identified by the empirical studies of Travlos (198Vartin (1996), Chang and Mais
(2000), and Heron and Lie (2002). Andrade et &@0(2 point out that this signal
may also deteriorate bondholder wealth because aketis bad expectation on

firm’s future cash flows.

Side paymentare the payments to parties other than target lsblaers. These
parties are those who may have some influenceeardésign and consummation of
the transaction, or in the post-merger integratiwhich include target firm
management, work union, municipalities, nationalegament, bank lenders, etc.
The cost of side payments is usually ignored byabguirer for its smaller value
compared with fixed payments and contingent payment
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Tax Hypothesis

Cash and stock payments differ significantly initthiax exposures for both the
acquirer shareholders and target shareholdersplmeacash payment deal, the target
shareholders are obliged to pay tax on capitalsgamnediately, but the acquirer can
raise the depreciation basis of acquired assetseio market value (Travlos, 1987).
In a pure stock payment deal, the tax paymentargkt shareholders are postponed
until the shares of the new firm are sold, butdbpreciation basis of acquired assets
remains unchanged. Gaughan (2002) proposes seouayybe more attractive to
some of the target stockholders because underirceitaumstances the transaction
may be tax free. Hayn (1989) compares the retarasduirers and targets in taxable
and non-taxable deals and finds higher returngaiable deals. Since taxable deals
are often for cash, non-taxable deals are oftenetuity, the higher target share
returns attached with cash payment could be the peosation for target
shareholders’ immediate loss on tax liability ahd teward from acquirer for the
larger tax shield they gain.

Control Hypothesis

Bruner (2004) argues that the method of paymeralss influenced by the
control consideration. A cash offer will not chanpe composition of acquirer’s
equity ownership but a stock transaction could isgpa large change. As control is
precious to acquirer, and the acquirer must tradflehts effect with the cost and

benefit of other factors. It predicts a higher rettor acquirers in cash payment.

Riskiness Hypothesis

Renneboog and Szilagyi (2007) argue that a cash sffusually associated with
debt financing since most acquiring firms have tedi cash flows. Moreover,
shareholders may seek to reverse bondholder geams €o-insurance effect by
issuing debt. The debt issue tends to increasediteverage ratio and default risk,
but reduce collateral available to bondholderscvhias the same effect of dividend
payout and claim dilution talked in the hypothesestion (Hypothesis 2: Wealth
Transfer). In contrary, an equity offer does notngefirm’'s assets and financial
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distress costs are reduced. Therefore, this hypetipeedicts a higher bondholder

wealth if the method of payment is equity.

Evidence on Prediction

For shareholder wealth, Bruner (2004) summarisestd@ies of announcement
returns segmented by the method of payment, ancluaet target shareholders earn
generally large positive announcement returns,thadeturns for cash payment are
materially higher than returns for stock paymertguarer shareholders basically
break even at announcement, and the returns for gagment are zero to positive,
and the returns for stock payment are significandgative. Travlos (1987), Andrade
et al. (2001), Officer (2004), and Bhagat et @005) and also find pure cash
payment results in higher returns than pure staokm@nt or mixture payment for
both target and acquirer shareholders. Fuller .e{28l02), Moellera et al. (2004),
Mitchell et al. (2004), Moellera et al. (2005), Fand Goyal (2006), Wang and Xie
(2008) find acquiring firm shareholders gain more dash offers. Goergen and
Renneboog (2004) discover target shareholderstggirer return for cash payment
and acquirer shareholders gain higher return faitggayment. Billett et al. (2004),
Renneboog and Szilagyi (2007) do not find methodp@yment has statistically

significant impact on share returns.

For bondholder wealth, Billett et al. (2004) andhReboog and Szilagyi (2007)

do not find statistically significant effect of pagnt on bondholder wealth.

Results
In this research, method of payment is categore®df it is “pure cash” or

“otherwise”. Payment information is taken from TOB.

Table 3-9 demonstrates the impact of method of payme shareholders’ excess
returns. For target firms, all the excess returmgws higher value for pure cash
payment than otherwise. The independent samafdsts are significant for MAR (-
20, +20) and AR (-20, +20); the Mann-Whitney tes®s significant for all the excess
returns. For acquiring firms, MAR (-20, +20) and ARO, +20) show lower value
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for pure cash payment than otherwise, but neithstatistically significant. MAR (-1,
+1) and AR (-1, +1) illustrate higher value for purash payment than otherwise, and
both are significant for thetest, and AR (-1, +1) is significant for Mann-Wtety
test. These results indicate that method of payrhastsignificant impact on stock
returns, and pure cash payment is associated wgtiehreturns. These results are
consistent with the signalling hypothesis abouedipayments that when acquiring
firms are confident for the long-term performané¢he combined firm, they pay by
cash; the signalling hypothesis about contingegtraants that acquiring firms offer
stock when they believe their stocks are over-\@lience the stock market reacts
negatively on both target stocks and acquirer stoitle tax hypothesis that acquirers
gain from the tax shield on cash payment, and tauggn from the compensation on
immediate loss on tax liability and reward from aicgrs for the tax shield they gain;
control hypothesis that cash payment keeps theralopbwer of acquirers. These

results are consistent with most previous empisoadies.
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Table 3-9 Stock Returns on Payment Method
The sample comes from M&A deals announced betw& And 2006 with deal values over 10 million
pounds. Both the target firms and the acquiringigimre UK public firms with valid daily stock prickata.
MAR is market adjusted return and AR is abnormalrre For payment method, the excess returns gétar
firms and acquiring firms are divided into two ipg@dent samples according to whether the paymemt is
“pure cash” or “otherwise”. The Independent Samplasst (two-tailed) examines the equality of means
between the two samples; the Mann-Whitney Té&stegt) is the non-parametric counterpart of the
Independent Sampldstest. The null hypothesis is that the two sampkams are equal. ***, ** and *
denotes the significance level at 1%, 5% and 10%.

Target Stocks Acquirer Stocks
N(1)=101 N(2)=209 N(1)=101 N(2)=209

Return . Mann- Return . Mann-

Code value% t-statistic Whitney  Value% t-statistic Whitney

MAR(-20,+20) 1:pure cash 25.436 2.627** -3.339** -2.254 -1.261 -1.511
2:otherwise 18.309 0.009

AR(-20,+20) 1:pure cash 25.977 1.807* -2.332** 3.029 -0.794 -1.115
2:otherwise 20.830 -1.410

MAR(-1,+1) 1:pure cash 14.676 1.390 -1.646* 98.2 2.383* -1.611
2:otherwise 12.095 -2.077

AR(-1,+1) 1:pure cash 14.858 1.439 -1.764* -0.32  2.631** -2.045**
2:otherwise 12.195 -2.260
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Table 3-10 illustrates the impact of method of paytran bondholders’ excess
returns. These results do not show that method ywhpat has significant impact on
bond returns, which are consistent with the resaftSBillett et al. (2004) and

Renneboog and Szilagyi (2007).
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Table 3-10 Bond Returns on Payment Method
The sample comes from M&A deals announced betw& And 2006 with deal values over 10 million
pounds. Both the target firms and the acquiringigimre UK public firms with valid daily stock prickata.
The sample is made up of 11 target firms with 3Adsoand 49 acquiring firms with 131 bonds. MAR is
market adjusted return and AR is abnormal returonk firm has more than one bond, the excess bond
returns of the firm are calculated as the valueghieid average of the bonds. For payment method, the
excess returns of target firms and acquiring fians divided into two independent samples accortiing
whether the payment is in “pure cash” or “otherividdne Independent Sampletest (two-tailed) examines
the equality of means between the two samples;Mbhen-Whitney Test 4-test) is the non-parametric
counterpart of the Independent Samples t-test.rtilehypothesis is that the two sample means avaleq
*** %% and * denotes the significance level at 1%#/6 and 10%.

Target Bonds Acquirer Bonds
N(1)=2 N(2)=9 N(1)=17 N(2)=32
Return . Mann- Return . Mann-
Code Value% t-statistic Whitney  Value% t-statistic Whitney
MAR(-20,+20) 1:pure cash -0.471 -0.688 -0.943 .395% -0.834 -1.554
2:otherwise 9.494 -0.435
AR(-20,+20) 1:pure cash 1.858 -0.446 0.000 4.50 -0.646 -0.315
2:otherwise 8.637 -0.672
MAR(-1,+1) 1:pure cash 0.538 -0.826 -0.707 -6.04 0.722 -0.021
2:otherwise 6.092 -0.292
AR(-1,+1) 1:pure cash 0.749 -0.791 -0.943 -0.109 0.813 -0.294
2:otherwise 6.285 -0.393
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3.2.3.2 Hostility

Hostile takeoversare the acquisitions of a publicly held companyerothe
opposition of its management. Practically, a talkeos defined hostile if it is
initially rejected by the target management (Jestimand Mayer, 1994). Morck et al.
(1988) investigate the ownership characteristicthef1980 Fortune 500 firms that
were acquired in the subsequent five years andudedthat “the mangers’ incentive
to sell” is a factor in deciding if the takeover hestile. Friendly takeoversare

acquisitions through negotiation without any def=nc

Hypotheses

According to Sudarsanam (2003), a friendly takedwes several advantages to
the acquiring firms. First, it is less risky: besauhe acquirer has better access than a
hostile takeover to information about the targetiire diligence, the future status of
the target firm is certain. Second, it is less espee: because it involves less
defence from the target, the duration of takeogeshort and the expense is low.
Third, the co-operation from target firm’s managemen conducive to a more
successful post-merger integration. These thre@megsredict higher excess returns
for acquirer shareholders by friendly takeoversithastile ones. However, acquirers
still benefit in hostile takeovers from a greatearity of purpose, clearer
identification of sources of value creation, anttdrepre-bid planning. Moreover, the
hostile deals are subject to much greater publiwtisy, which reduces the
overpayment problem and forces acquirers work neffeiently on the post-
acquisition integration. This factor predicts ahegreturn for acquirer shareholders

by hostile takeovers.

Ruback (1988) argues that there are three reasonarfet managers to resist a
takeover: they believe the firm has hidden valubkey believe the resistance will
increase bidding premium; or they want to retamirtpositions. Target shareholders
only concern the market value of the firm. The maxadue of any firm is the sum
of two components: the value of the firm conditiorem keeping the same

management, and the expected change in value dirtihnérom a corporate control
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change. The latter component equals the probalbfita takeover multiplies the

change in value from a takeover.

value of the probability change in
market value . .
' firm with current + of acontrol X value from a
of the firm
managers change control change

A takeover defence may lower the probability ofnigeacquired, increase the offer
price, and also affect the value of the firm eveérit iis not acquired. Thus, the

defence could have complex effects on target finarsholders

According to above hypotheses, bondholders arectegdo have qualitatively

the same wealth effect on hostility as the shadsrsl

Evidence on Prediction

For shareholder wealth, Schwert (2000) argues eéhgpirical tests show that
most deals described as hostile in the press araistinguishable from friendly
deals in economic terms, except that hostile tietrsas involve publicity as part of
the bargaining process. Burch (2001) and Offic€08 do not find hostility have
statistically significant effect on either targetaxquirer stockholders. Danbolt (2004)
find hostility does not have significant effect @argets shareholders, whereas
Moellera et al. (2004), Gregory and McCorristonQ2Pand Moellera et al. (2005)
report hostility does not have significant impantacquirers shareholders. Bhagat et
al. (2005) and Renneboog and Szilagyi (2007) diecbigher returns for acquirers if
the deal is friendly. Billett et al. (2004) finddhier target share returns in hostile
takeovers. Goergen and Renneboog (20@pport target stockholders experience
higher return if the deal is hostile but acquirerckholders experience higher return

if the deal is friendly.

For bondholder wealth, Billett et al. (2004) andhReboog and Szilagyi (2007)
do not find significant influence of hostility oarget and acquirer bondholders.

" Ruback (1988) page 50: if a defence allows incurnbemagement to completely block all takeovers, the
probability of a control change will reduce to zaral the expected takeover premium is eliminatezintarket
value of the firm could decrease because managgg the leisure that the isolation from beingdifgrovides,
and the market value could increase because mansiggrwasting time and corporate resources wa@gbout
a hostile bid.
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Results
In this research, hostility is categorised as i itfriendly” or “hostile”. Hostility

information is taken from TOB.

Table 3-11 demonstrates the impact of hostility barsholders’ excess returns.
For target firms, none of the tests are signific&atr acquiring firms, MAR (-1, +1)
and AR (-1, +1) show higher value for friendly deahan hostile deals, and the
Mann-Whitney tests are significant. These resulg@yrthat acquiring firms face less

risk, incur fewer costs, and receive better co-atien in friendly takeovers.

80



Table 3-11 Stock Returns on Hostility
The sample comes from M&A deals announced betw& And 2006 with deal values over 10 million
pounds. Both the target firms and the acquiringigimre UK public firms with valid daily stock prickata.
MAR is market adjusted return and AR is abnormalme For hostility, the excess returns of targehs
and acquiring firms are divided into two indepertdesimples according to whether the deal is “frighdl
(neutral deals are considered as friendly) or ‘fledstThe Independent Samplesest (two-tailed) examines
the equality of means between the two samples;Mhen-Whitney Test 4-test) is the non-parametric
counterpart of the Independent Samples t-test.ritilehypothesis is that the two sample means aoaleq
*** %% and * denotes the significance level at 1%#/6 and 10%.

Target Stocks Acquirer Stocks
N(1)=293 N(2)=17 N(1)=293 N(2)=17
Return . Mann- Return . Mann-
Code value% t-statistic Whitney  Value% t-statistic Whitney
MAR(-20,+20) 1:friendly 20.782 0.486 -0.452 824 1.459 -1.521
2:hostile 18.038 -5.820
AR(-20,+20) 1:friendly 22.705 0.614 -0.310 -1.601 1.467 -0.920
2:hostile 19.089 -7.740
MAR(-1,+1) 1:friendly 12.830 -0.505 -0.413 -1442 0.786 -1.902*
2:hostile 14.764 -2.771
AR(-1,+1) 1:friendly 12.977 -0.412 -0.274 -1.550 0.848 -2.064**
2:hostile 14.549 -2.992
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Table 3-12 demonstrates the impact of hostility ondholders’ excess returns.
None of the tests are significant, thus hostiliyg mo influence on target and acquirer
bondholder wealth. This finding is consistent withllégt et al. (2004) and
Renneboog and Szilagyi (2007).
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Table 3-12 Bond Returns on Hostility
The sample comes from M&A deals announced betw& And 2006 with deal values over 10 million
pounds. Both the target firms and the acquiringgimre UK public firms with valid daily stock prickata.
The sample is made up of 11 target firms with 3Adsoand 49 acquiring firms with 131 bonds. MAR is
market adjusted return and AR is abnormal returonk firm has more than one bond, the excess bond
returns of the firm are calculated as the valuegiveid average of the bonds. For hostility, the sxceturns
of target firms and acquiring firms are dividedoitivo independent samples according to whethedeaéis
“friendly” (neutral deals are considered as frigindlr “hostile”. The Independent Samptegst (two-tailed)
examines the equality of means between the two lesmthe Mann-Whitney TesZ{test) is the non-
parametric counterpart of the Independent Samgiest.t The null hypothesis is that the two sampéams
are equal. *** ** and * denotes the significaneé&l at 1%, 5% and 10%.

Target Bonds Acquirer Bonds
N(1)=9 N(2)=2 N(1)=45 N(2)=4
Return - Mann- Return - Mann-
Code Value% t-statistic Whitney  Value% t-statistic Whitney
MAR(-20,+20) 1:friendly 9.134 0.546 0.000 -0.627 0.864 -0.657
2:hostile 1.149 -2.355
AR(-20,+20) 1:friendly 8.738 0.484 0.000 -0.737 1.238 -0.949
2:hostile 1.401 -3.482
MAR(-1,+1) 1:friendly 5.828 0.600 -0.236 -0.091 0.885 -0.548
2:hostile 1.724 -1.507
AR(-1,+1) 1:friendly 6.064 0.610 0.000 -0.180  .8@1L -0.073
2:hostile 1.740 -1.579
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3.2.3.3 Industry Relatedness
Hypotheses

Whether an acquisition is horizontal, vertical onglomerate, it may affect the
level of operating synergies of the combined firamd possibly also on the
shareholder abnormal returns (Danbolt, 2004). lissally considered that since a
related merger (horizontal or vertical) happenshi@ same industry, the combined
firm is more likely to achieve operational synesyen economy of scale and scope.
In contrast, an unrelated merger (conglomerata¥uslly associated with the agency
problem that acquiring firm managers use the fraghdlow to build their empire.
From this prediction, target and acquirer sharedrsidhould earn more in related
mergers than unrelated mergers. However, unrelatedjers enable acquirers to
diversify their risk against the industrial wavagtemergence of new industries, the
retrenchment of old industries, and the rise afidvighin industries’ longevity) and
economic circle; moreover, merging firms benefdanfr economy of learning even
though they belong to difference industries. Ini@old, since unrelated mergers are
associated with the co-insurance effect, shareh®ldee likely to increase leverage
to expropriate wealth from bondholders (the incengffect). From these predictions,

target and acquirer shareholders should receiveehigeturns in unrelated mergers.

From bondholders’ point of view, when two firms’' re@gs streams are
imperfectly correlated, the merger would reducecdimbined firm’s default risk and
increase debt capacity; hence the co-insurancetefelikely to be stronger in
diversifying or unrelated mergers. As a result, t@related mergers increase
bondholder's value but decreases shareholders’evalievertheless, the opposite
situation could still happen because shareholderse lthe incentive to increase

leverage to expropriate bondholders’ wealth gaineah the co-insurance.

Evidence on Prediction

For shareholder wealth, Fuller et al. (2002) andg@ry and McCorriston (2005)
report industry relatedness does not have significapact for acquirer shareholders;
Officer (2003) reports relatedness does not hageifsiant impact for both target

and acquirer shareholders. Moellera et al. (200d)Moellera et al. (2005) discover
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higher acquirer stock returns for related dealsndo#t (2004) finds higher target
stock returns for related (vertical) deals. Bhagfasl. (2005) reported higher stock
return for both target and acquirer stockholderns rédated acquisitions. Fan and

Goyal (2006) find mixed effects of relatedness.

For bondholder wealth, Walker (1994) report targendholder returns are
negatively associated with related mergers, andiieerqbondholder returns are
insignificant on relatedness. This result is coesiswith the co-insurance hypothesis.
Maquieira et al. (1998) discover the combined nonvertible bondholder wealth of
targets and acquirers are positively correlatech witlated (non-conglomerate)
mergers. They explain that non-conglomerate mergexate more value (for the
firm) than conglomerate mergers. Billett et al. 2P and Renneboog and Szilagyi
(2007) do not find significant evidence of the iropaf relatedness (diversifying deal)

on shareholder and bondholder wealth.

Results

In this research, industry relatedness is classd® “related” or “unrelated”. The
relatedness depends on firms’ first two digits aimary SIC code. The SIC code
information is taken from TOB.

Table 3-13 shows the impact of industry relatedr@mssshareholders’ excess
returns. For target firms, none of the tests agaicant. For acquiring firms, the
test is significant for MAR (-1, +1) and the MannRithey test is significant for both
MAR (-1, +1) and AR (-1, +1). These two excess metushow higher value for
unrelated deals than related deals. This could Iptaiewed by the hypotheses of
diversifying, economy of learning and incentivecett
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Table 3-13 Stock Returns on Relatedness
The sample comes from M&A deals announced betw& And 2006 with deal values over 10 million
pounds. Both the target firms and the acquiringigimre UK public firms with valid daily stock prickata.
MAR is market adjusted return and AR is abnormalrre For relatedness, the excess returns of térget
and acquiring firms are divided into two indepertdgamples according to whether the deal is “refated
“unrelated”. Relatedness is measured by the fidiglts of the Primary SIC code. The Independemh@as
t-test (two-tailed) examines the equality of meagsveen the two samples; the Mann-Whitney TEgeét)
is the non-parametric counterpart of the Indepen@amples t-test. The null hypothesis is that the t
sample means are equal. ***, ** and * denotes tigaificance level at 1%, 5% and 10%.

Target Stocks Acquirer Stocks
N(1)=155 N(2)=155 N(1)=155 N(2)=155
Return . Mann- Return . Mann-
Code value% t-statistic Whitney  Value% t-statistic Whitney
MAR(-20,+20) 1:related 19.937 -0.540 -0.552 -809 0.748 -0.809
2:unrelated 21.325 -1.358
AR(-20,+20) 1l:related 22.422 -0.063 -0.307 -1.601 0.352 -0.886
2:unrelated 22.591 -2.275
MAR(-1,+1) 1:related 12.776 -0.183 -0.762 -2.157 -1.696* -2.046**
2:unrelated 13.096 -0.838
AR(-1,+1) 1:related 12.893 -0.195 -0.884 -2.257 -1.625 -1.829*
2:unrelated 13.232 -1.001
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Table 3-14 depicts the impact of industry relatednes bondholders’ excess
returns. For target firms, none of the tests agaificant. For acquiring firms, the
Mann-Whitney test is significant for MAR (-20, +2@nd the bondholder return is
higher in related deals. According to the predittiof co-insurance effect,
bondholders should experience higher returns irlated deals; the lower returns
here may due to the wealth transfer from bondhotdeshareholders due to the

incentive effect.

87



Table 3-14 Bond Returns on Relatedness
The sample comes from M&A deals announced betw& And 2006 with deal values over 10 million
pounds. Both the target firms and the acquiringigimre UK public firms with valid daily stock prickata.
The sample is made up of 11 target firms with 3Adsoand 49 acquiring firms with 131 bonds. MAR is
market adjusted return and AR is abnormal returionk firm has more than one bond, the excess bond
returns of the firm are calculated as the valuegimeid average of the bonds. For relatedness, thesgex
returns of target firms and acquiring firms areidiad into two independent samples according to ndret
the deal is “related” or “unrelated”. Relatednessneasured by the first 2 digits of the Primary 8tde.
The Independent Samplesest (two-tailed) examines the equality of meaatvieen the two samples; the
Mann-Whitney Test4-test) is the non-parametric counterpart of theepmhdent Samples t-test. The null
hypothesis is that the two sample means are etjtiat* and * denotes the significance level at 1%%
and 10%.

Target Bonds Acquirer Bonds
N(1)=4 N(2)=7 N(1)=29 N(2)=20
Return . Mann- Return . Mann-
Code value% t-statistic Whitney  Value% t-statistic Whitney
MAR(-20,+20) 1:related 14.523 0.708 -0.189 -0.490 0.610 -0.671
2:unrelated 3.774 -1.172
AR(-20,+20) 1l:related 15.021 0.760 -0.189 -0.515 0.878 -1.892*
2:unrelated 3.052 -1.608
MAR(-1,+1) 1:related 6.771 0.481 0.000 -0.038 063B. -0.203
2:unrelated 4.117 -0.450
AR(-1,+1) 1:related 6.986 0.468 -0.189 -0.110 163. -0.346
2:unrelated 4.302 -0.561
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3.2.3.4 Relative Size
Hypotheses

Renneboog and Szilagyi (2007) argue that acquinexse limited capacity to
absorb the target, so the takeover of a large targates more uncertainties for the
realisation of synergy thus is harder to implemsmtcessfully. Moreover, larger
acquisitions are more driven by managerial hubneed at building large and
diversified firm (Renneboog and Szilagyi, 2007)d are inefficient on removal of
target firm’s incumbent management (Bhagat et@052. As a result, shareholder as

well as bondholder returns should be negativelteel with the target size.

Conversely, large targets create greater scopecdsmnsurance effect and
contribute more assets to the combined firm, addielgt capacity, so bondholder
returns should be positively related with the targige (Renneboog and Szilagyi,
2007).

Evidence on Prediction

For stockholder wealth, Danbolt (2004) reportsdbgnarket value of target does
not have significant impact on target shareholdairns, Fuller et al. (2002) find log
of relative size and log of target size do not hawmgmificant influence on acquirer
shareholders, and Burch (2001) and Goergen andeReng (2004) find relative
size does not have significant effect on both t@rgaed acquirers. Billett et al. (2004)
find relative size negatively related with targetnf stock returns. Officer (2004)
reports log of relative size (target / acquirergatevely related to acquirer stock
returns, and Officer (2003) finds log of targetrfimarket value is negatively related
to both target and acquirer stock returns. Bhagat. €2005) find the log of relative
size (target over acquirer) is negatively relatath warget shareholder returns and
positively related with acquirer shareholder resurfhey argue that if the gains from
takeovers are derived solely from target improveesuch as removal of bad
management, then a smaller (larger) relative sizhe target (acquirer) would not
increase the gains. They also find the log of tasget is negatively related with both
target and acquirer shareholder returns. Campa Hewhando (2006) discover

relative size is positively related with target gieolder returns, but insignificant for
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acquirer shareholder returns. Moellera et al. (200f@l target firm market value is
positively related with acquirer returns. Moellezaal. (2004) also report relative
size is positively related to acquirer (for all gde) stock returns. Fan and Goyal
(2006) find relative size (target / acquirer) piogiy related with the combined firm

values.

Billett et al. (2004)and Renneboog and Szilagyi (2007) discover theivelaize

is negatively related with acquirer bond returns.

Results

Table 3-15 depicts the impact of relative size oarsholders’ excess returns.
Relative size is measured as the ratio of target ever acquirer size, where the size
dependents on market value of firms 40 trading defere the announcement date.
“T<A” stands for the target size is smaller than #oguirer size and “T>A”" stands
for the target size is larger than the acquiree.siglarket value information is

obtained from Datastream.

For target firms, all the excess returns show higladues for T<A. Thd-tests
are significant at 1% level for MAR (-20, +20) a®dR (-20, +20). The Mann-
Whitney tests are significant for all the returRer acquiring firms, none of the tests
are significant. These results indicate that theumsttgpn of a small target is more
likely to realise synergy, to remove incumbent nggmaent, and less likely to be
motivated by managerial hubris of the acquirer.
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Table 3-15 Stock Returns on Relative Size
The sample comes from M&A deals announced betw& And 2006 with deal values over 10 million
pounds. Both the target firms and the acquiringigimre UK public firms with valid daily stock prickata.
MAR is market adjusted return and AR is abnormalmre The relative size dependents on market value
firms 40 trading days before the announcement da@ted” stands for the target size is smaller thae t
acquirer size and “T>A" stands for the target s&karger than the acquirer size. The Independantdtes
t-test (two-tailed) examines the equality of meagsveen the two samples; the Mann-Whitney TEgeét)
is the non-parametric counterpart of the Indepen@amples t-test. The null hypothesis is that the t
sample means are equal. ***, ** and * denotes tigaificance level at 1%, 5% and 10%.

Target Stocks Acquirer Stocks
N(1)=284 N(2)=26 N(1)=284 N(2)=26
Return - Mann- Return - Mann-
Code value% t-statistic Whitney  Value% t-statistic Whitney
MAR(-20,+20) 1:.T<A 21.718 2.830*** -2.608** -0H0 0.681 -0.869
2.T>A 8.761 -3.106
AR(-20,+20) 1:T<A 23.643 2.835%* -2567** -1.%® 0.593 -0.105
2.T>A 10.092 -3.810
MAR(-1,+1) L:T<A 13.325 1.478 -1.749* -1.438 501 -0.382
2.T>A 8.689 -2.144
AR(-1,+1) 1. T<A 13.430 1.398 -1.630* -1.593 @13 -0.283
2:.T>A 9.054 -2.015
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Table 3-16 depicts the impact of relative size ondbmlders’ excess returns.

None of the tests are significant.
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Table 3-16 Bond Returns on Relative Size
The sample comes from M&A deals announced betw& And 2006 with deal values over 10 million
pounds. Both the target firms and the acquiringisimre UK public firms with valid daily stock prickata.
The sample is made up of 11 target firms with 3Adsoand 49 acquiring firms with 131 bonds. MAR is
market adjusted return and AR is abnormal returonk firm has more than one bond, the excess bond
returns of the firm are calculated as the valuegiveid average of the bonds. The relative size dkgrds on
market value of firms 40 trading days before thacamcement date. “T<A” stands for the target size i
smaller than the acquirer size and “T>A”" stands tfar target size is larger than the acquirer siie
Independent Samplédest (two-tailed) examines the equality of meagisvieen the two samples; the Mann-
Whitney Test Z-test) is the non-parametric counterpart of theepmhdent Samples t-test. The null
hypothesis is that the two sample means are etjtiat* and * denotes the significance level at 1%%
and 10%.

Target Bonds Acquirer Bonds
N(1)=10 N(2)=1 N(1)=47 N(2)=2
Return _— Mann- Return _— Mann-
Code value% t-statistic Whitney  Value% t-statistic Whitney
MAR(-20,+20) 1:T<A 8.459 0.432 -0.632 -0.720 m4 -1.112
2. T>A -0.081 -1.886
AR(-20,+20) 1:T<A 8.167 0.410 -0.316 -0.984 anl -0.101
2:T>A -0.219 -0.410
MAR(-1,+1) L:T<A 5.578 0.595 -0.949 -0.216 -2 -0.253
2:T>A 0.119 0.015
AR(-1,+1) 1.T<A 5.797 0.599 -0.632 -0.302 -0r22 -0.202
2:T>A 0.090 -0.110
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3.2.3.5 Market Trend
Hypotheses

Rhodes-Kropf and Viswanathan (2004) argue that arengaves can be
rationally driven by periods of over- and undenation of the stock market. In the
model, managers of acquirer have private infornmaéibout the stand-alone value of
their firm and the potential value of a merger; agars of target have private
information about the stand-alone value of themfiBoth firms’ market value may
not reflect their intrinsic values. The misvaluatibas two components—a firm-
specific component and a market-wide component. fdt@nal target knows
whether it is overvalued or undervalued, but it nz#in decide whether this
misvaluation is a market effect or a firm effecara given offer value, the target
managers decide whether to accept the offer baséoea private information of the

target’s true value and their assessment of thergyn

Offer  _ Target True
Value Value

Target managers attempt to filter out the marketewitisvaluation effect because

X (1+Synergy)

the target’s true value and the offer value botkitpeely related to the market-wide
misvaluation. The target correctly adjusts the o¥falue for potential market-wide
overvaluation, but being a Bayesian updater, igasssome weight on high synergy
as well (for a given offer, the target must dedide probability that the acquirer is
overvalued versus the probability that the firm lakrge synergy, and it usually
puts some weight on synergy, thus the discounifast market misvaluation is
diminished). So when the market-wide overvaluati®rhigh, the estimated error
associated with synergy is high, too. Thus, the ntbeemarket is overvalued, the
larger is the target’'s expectation of its firm-gfiecmisvaluation (for given total
misvaluation of target, if the market effect is ensktimated, the firm effect is
therefore enlarged). Accordingly, the target féteut of the bid offer too little of the
market-wide effect in case the market is overvalaed the offer value seems to be
favourable to both target and acquirer sharehaldérs hypothesis predicts higher

value of excess shareholder returns when the merketrvalued.

Since mergers in overvalued market is likely toassociated with the agency

problem that acquirer managers use the firm’s sotwcbuild their empire, where
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mergers in undervalued market is more associatddimdustry restructuring and the
discipline of bad target management, and createe mgnergy, it is expected that
mergers in undervalued market produce higher exoetssns for acquiring firm

bondholders.

Evidence on Prediction

There are not many empirical studies test the oglahiip between market trend
and stockholder returns in regard to M&A. Bhagaalet(2005) find that US target
firms attain higher stock returns for mergers amuoed after March 2000. To my
best knowledge, there has not been any study odhodafers’ wealth with market
trend.

Results

A bull market is likely to be an overvalued marked a bear market is likely to
be an undervalued market. This research measuresathet trend according to the
market index oFTSE All SharesChart 3-3 illustrates the market trend of thideix.
Sample firms are split into groups of a bull marketween 1994 and September
2000, and after March 2003, and a bear market leetveptember 2000 and March
2003. The index information is from Datastream.

Chart 3-3 FTSE All Shares
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Table 3-17 describes the impact of market trendhameholders’ excess returns.
For target firms, MAR (-1, +1) shows higher values the bull market and is
significant for the Mann-Whitney test. For acquyrifirms, all the excess returns
show higher value for bull market, and all thiests are significant and the Mann-
Whitney test for AR (-20, +20) is significant. Tleesesults are consistent with the

prediction of the merger wave hypothesis.
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Table 3-17 Stock Returns on Market Trend

The sample comes from M&A deals announced betw®9d hnd 2006 with deal values over 10 million
pounds. Both the target firms and the acquiringndiare UK public firms with valid daily stock prickata.
MAR is market adjusted return and AR is abnormalime The market trend splits the sample into bull
market period (announcement before 4 September @000Gafter 12 March 2003) and bear market period
(announcement between 4 September 2000 and 12 N863) according to the trend BT SE All Shares
The Independent Sampléesest (two-tailed) examines the equality of meaesvieen the two samples; the
Mann-Whitney Test4-test) is the non-parametric counterpart of theepmhdent Samples t-test. The null

hypothesis is that the two sample means are etfdalk* and * denotes the significance level at 1%%
and 10%.

Target Stocks Acquirer Stocks
N(1)=40 N(2)=270 N(1)=40 N(2)=270
Return _ Mann- Return _ Mann-
Code value% t-statistic Whitney  Value% t-statistic Whitney
MAR(-20,+20) 1:bear market 18.397 -0.670 -0.259 5.896 -2.380**  -1.597
2:bull market 20.962 0.038
AR(-20,+20) 1:bear market 20.370 -0.613 -0.847 466 -1.831* -2.034**
2:bull market 22.823 -1.267
MAR(-1,+1) 1:bear market 10.491 -1.081 -1.682* -3.564 -2.050** -0.973
2:bull market 13.298 -1.191
AR(-1,+1) 1:bear market 10.810 -0.998 -1.575 5089. -1.876* -0.922
2:bull market 13.397 -1.350
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Table 3-18 describes the impact of market trend @mdbholders’ excess returns.
For target firms, none of the tests are significéur acquiring firms, MAR (-1, +1)
and AR (-1, +1) demonstrate positive and higheuesilfor bear market than the bull
market. Thet-test is significant for MAR (-1, +1) and the Makhitney tests are
significant for both MAR (-1, +1) and AR (-1, +IJhese results are consistent with

the hypothesis that mergers in bear market create synergy than in bull market.
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Table 3-18 Bond Returns on Market Trend
The sample comes from M&A deals announced betw& And 2006 with deal values over 10 million
pounds. Both the target firms and the acquiringigimare UK public firms with valid daily stock prickata.
The sample is made up of 11 target firms with 3Adsoand 49 acquiring firms with 131 bonds. MAR is
market adjusted return and AR is abnormal returonk firm has more than one bond, the excess bond
returns of the firm are calculated as the valueghieid average of the bonds. The market trend ghkts
sample into bull market period (announcement bedoBeptember 2000 and after 12 March 2003) and bear
market period (announcement between 4 Septembdr 200 12 March 2003) according to the trend of
FTSE All SharesThe Independent Sampletest (two-tailed) examines the equality of meaesvben the
two samples; the Mann-Whitney Teg&ttést) is the non-parametric counterpart of theepehdent Samples
t-test. The null hypothesis is that the two sampkans are equal. ***, ** and * denotes the sigrafice
level at 1%, 5% and 10%.

Target Bonds Acquirer Bonds
N(1)=1 N(2)=10 N(1)=9 N(2)=40
Return . Mann- Return . Mann-
Code value% t-statistic Whitney  Value% t-statistic Whitney
MAR(-20,+20) 1:bear market -2.076 -0.547 -1.265 1.200 -0.372 -0.103
2:bull market 8.658 -0.671
AR(-20,+20) 1:bear market -1.716 -0.493 -0.949 270 -0.145 -0.181
2:bull market 8.316 -0.892
MAR(-1,+1) 1:bear market 1.686 -0.403 0.000 8.35 1.686* -2.324**
2:bull market 5.422 -0.333
AR(-1,+1) 1:bear market 1.681 -0.411 -0.316 0.21 1.488 -2.040**
2:bull market 5.638 -0.409
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3.2.4 Multivariate Analysis

This section studies the relation between excesgrigeceturns and the deal
characteristics variables discussed in the unitegaalysis section. The excess stock
and bond returns are each categorized into MAR (20), AR (-20, +20), MAR (-1,
+1) and AR (-1, +1). The independent variables idelmethod of payment, hostility,
industry relatedness, relative size, and marketdtréMethod of payment is the
dummy variable set to 1 if the payment is pure casth O as otherwise. Hostility is
the dummy variable set to 1 if the deal is friendlgd O as hostile. Industry
relatedness is measured by the first 2 digits efghmary SIC code of target and
acquiring firms. If the target and acquiring firnfsst 2 digits are the same, the deal
is labelled as related and otherwise as unreldied.dummy variable is set to 1 for
unrelated deals and O for related deals. Relataemeasures the log ratio of target

targetMV

firm size over acquiring firm sizgy(————
acquirerMV

), and the sizes are market value

of firms 40 trading days before the deal announcesaélarket trend assesses where
the deals are announced in the period of bull ntavkbear market. According to the
trend of FTSE All Shares index, the dummy variableses to 1 for bull market
periods which are before 4 September 2000 and B&énarch 2003, and O for bear
market period which is between 4 September 200012ndarch 2003. The formula
of the multivariate analysis (OLS) is expressed as:

Excess Return= a + S, Payment + S, Hodtility + (3, Relatedness + S, Size

+ B MarketTrend + ¢

Table 3-19 illustrates the correlations betweendhedependent variables. Low
correlations between variables support the robsgstrad regression. The highest
correlation in absolute value is between methogayiment and relative size with a
value of -0.383. The negative correlation betweethaod of payment (pure cash)
and relative size (log ratio of target over acquireeans that the larger the target
size, the more likely the deal is paid by stock,alwvhshows that acquirers’ cash
reserve (as well as debt capacity) is limited. Tdwveelst correlation in absolute value
Is between relative size and market trend with aluevaof -0.018.
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Table 3-19 Correlations between Independent Varialels
This table demonstrates the correlations betwedep@ndent variables. The sample comes from M&Asdeal
announced between 1994 and 2006 with deal valuess kd¥ million pounds. Both the target firms and the
acquiring firms are UK public firms with valid dwilstock price data. The sample consists of 310sdeal
Method of payment, hostility, relatedness and ntarkeed are dummy variables equal to 1 if the deplre
cash payment, friendly, unrelated and announcedrdet September 2000 and after 12 March 2003.
Industry relatedness is measured by the first tigdasdof firms’ primary SIC code. Relative sizetie log
ratio of target firm size over acquiring firm siZzérm size is market value of firms 40 trading dégfore
the announcement day.

Payment Hostility Relatedness  Size Market Trend

Payment 0.137 0.062 -0.383 0.020
Hostility 0.137 0.071 -0.051 0.050
Relatedness 0.062 0.071 -0.106 -0.115
Size -0.383 -0.051 -0.106 -0.018
Market Trend 0.020 0.050 -0.115 -0.018
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Table 3-20 reports the results of multiple regrassi(OLS) on stock and bond
excess returns. These excess returns include MAR +20), AR (-20, +20), MAR
(-1, +1) and AR (-1, +1). For the reports of targtck return, acquirer stock return
and acquirer bond return, the adjusiedquares are low, which means the models do
not explain a large percentage of the multipleesgions in excess returns. However,
these values of adjust@dsquares are similar to the empirical results okWel and
Stephens (2003) and Billett et al. (2004).

For target stock, all these four excess returnsvssignificance for the model
(see the-statistic). The coefficient for relative size igificant at 1% level for all
the four excess returns. The negative sign of tbefficient shows that the smaller
the target firm is, the higher the stock returnstémget firm, which is consistent with
the hypothesis and results in the univariate arglyEhe coefficients of the other
independent variables are insignificant. For aarutock, MAR (-20, +20), MAR (-
1, +1) and AR (-1, +1) show significance at 5% ttog model (se&-statistics). The
coefficients of hostility and market trend are $iigant at 5% level for MAR (-20,
+20); the coefficients of market trend is significat 5% level for MAR (-20, +20)
and at 10% level for AR (-20, +20); the coefficemdf payment method are
significant for MAR (-1, +1) and AR (-1, +1) at 5&hd 1% levels, respectively. The
implications are that excess acquirer stock retameshigher if the deal is friendly,
announced in bull market, and paid by pure cashictwhare consistent with the

hypotheses in univariate analysis.

For target bond, none of the model is significalftie coefficient of payment
method is significant at 10% level and negative &tirthe four excess returns,
implying that bond returns are higher with equisyment, which is consistent with
the riskiness hypothesis in univariate analysis. ddefficients of size are significant
at 10% level and negative for MAR (-20, +20) and ARO, +20), which is
consistent with the hypothesis that large targedate greater scope for co-insurance
effect. The adjusteR-squares for MAR (-1, +1) and AR (-1, +1) are nagatwhich
implies that the model uses more information thianeveals (the observation size is
small but regressor size is big). For acquirer havidR (-1, +1) and AR (-1, +1)
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show significance for the model. The coefficiensie is significant for MAR (-20,
+20) at 5% level. The implication is the same as teget bond returns. The
coefficient of market trend is significant at 5%ééfor MAR (-1, +1) and AR (-1,
+1). It implies that acquirer bond returns are bkiglin bear market, which is

consistent with hypothesis in univariate analysis.
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Table 3-20 Multiple Regressions on Stock and BondeRurns
The sample comes from M&A deals announced betw&8d4 and 2006 with deal values over 10 million paurigbth the target firms and the acquiring firms ar
UK public firms with valid daily stock price dat®IAR is market adjusted return and AR is abnormairre The stock sample consists of 310 target fiumd 310
acquiring firms. The bond sample is made up ofatfidt firms with 37 bonds and 49 acquiring firm$tmi31 bonds. When one firm has more than one kbed,
excess bond return of the firm is calculated asvdlee-weighted average of the bonds. The multipigession tests the deal characteristics whickddafluence
the excess returns: method of payment, hostilityustry relatedness, relative size and market tiglethod of payment, hostility, relatedness andkeiatrend are
dummy variables equal to 1 if the deal is pure gaayment, friendly, unrelated and announced bedofgeptember 2000 and after 12 March 2003. Industry
relatedness is measured by the first two digiférefs’ primary SIC code. Relative size is the ladio of target firm size over acquiring firm siZérm size is market
value of firms 40 trading days before the annourergnday.t-statistics are computed using White's correctionHeteroskedasticity. ***, ** and * denotes the
significance level at 1%, 5% and 10%.

Stock Target Stock Returns Acquirer Stock Returns
Estimated MAR(-20, +20) AR(-20, +20) MAR (-1, +1) AR(-1, +1) MAR(-20, +20) AR(-20, +20) MAR(-1, +1) AR(-1, +1)
Coefficient  Coef t Coef t Coef t Coef t Coef t Coef t Coef t Coef t

Constant  0.104 1.545 0.108 1.555 0.095 2.337* 0.09A316** -0.110 -2.729** -0.116 -1.959** -0.@5 -2.795** -0.052 -2.678***
Payment 0.025 0.686 -0.006 -0.178 0.003 0.136 0.0Q4177 -0.025 -1.307 -0.011 -0.527 0.017 205 0.020 2.505***
Hostility 0.010 0.191 0.027 0.485 -0.024 -0.703 -0.011599 0.069 2.392* 0.073 1.369 0.009 @64 0.009 0.624
Relatedness-0.002 -0.088 -0.016 -0.618 -0.005 -0.281 .066 -0.267 -0.018 -1.096 -0.010 -0.538 0.010329 0.010 1.307

Size -0.088 -2.578*** -0.109 -3.393** -0.048 -268** -0.048 -2.586*** 0.000 0.025 0.017 035 -0.000 -0.047 0.003 0.493
Mar_Trend 0.030 0.702 0.032 0.694 0.030 1.178 0.028093 0.064 2.092** 0.055 1.724* 0.023 1.559 .021 1.459
F-test 5.138*** 5.865*** 2.950%* 2.883** 2.309** 1656 2.229** 2.300**
Adj. R"2 0.063 0.073 0.031 0.030 0.021 0.011 0.019 .02D
N 310 310 310 310 310 310 310 310
Bond Target Bond Returns Acquirer Bond Returns
Estimated MAR(-20, +20) AR(-20, +20) MAR (-1, +1) AR(-1, +1) MAR(-20, +20) AR(-20, +20) MAR(-1, +1) AR(-1, +1)
Coefficient  Coef t Coef t Coef t Coef t Coef t Coef t Coef t Coef t

Constant -0.030 -0.250 0.002 0.013 0.010 0.005 -0.04B039 -0.027 -0.933 -0.037 -1.038 -0.008594 -0.009 -0.685
Payment -0.370 -2.350* -0.353 -2.153* -0.168 -2.292*-0.169 -2.105* -0.003 -0.242 -0.004 -0.294 .002 0.780 0.002 0.768
Hostility -0.033 -0.245 -0.066 -0.493 0.001 0.010 4.0@.049 0.032 1.363 0.041 1.544 0.013 0.964 0.013 0.929
Relatedness-0.024 -0.171 -0.033 -0.226 0.014 0.211 8.0D.181 -0.004 -0.314 -0.010 -0.612 -0.006267 -0.006 -1.367

Size -0.265 -2.034* -0.293 -2.211* -0.099 -1.517 -0.099 -1.416 0.013 2.027** 0.010 1.531 0.000.150 0.000 -0.075
Mar_Trend 0.067 0.412 0.043 0.262 0.015 0.187 0.0122D0 0.007 0.380 0.007 0.263 -0.006 -2.297*0.005 -2.134**
F-test 1.846 1.977 0.755 0.698 0.955 0.787 2.289* 2.162*
Adj. R"2 0.297 0.328 -0.140 -0.178 -0.005 -0.013 18.1 0.108

N 11 11 11 11 49 49 49 49
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3.3 Conclusion
This thesis examines shareholders’ and bondholdegslth in respect to 310
mergers and acquisitions in the UK market betwed#land 2006.

Based on the theories of M&A motivations and theoties of shareholder-
bondholder conflicts, this research is designedirzddfive testable hypotheses: the
coinsurance effect, the wealth transfer, the synettge hubris hypothesis and the
bond return based on the hubris hypothesis. Thesexaecurity returns are tested in
four sections: the overall security returns, thembmed security returns, the

univariate analysis and the multivariate analysis.

In the overall security returns section, the maddjusted return (MAR) and
abnormal return (AR) of stocks and bonds are exadhin a forty-one day event
window (-20, +20) and a three day event window 1). The overall stock returns
are 20.631% for MAR (-20, +20), 22.507% for AR (-2Q0), 12.936% for MAR (-1,
+1) and 13.063% for AR (-1, +1) of target firmsda®.728% for MAR (-20, +20), -
1.938% for AR (-20, +20), -1.498% for MAR (-1, +ahd -1.629% for AR (-1, +1)
of acquiring firms. Except for MAR (-20, +20) of tlequiring firm, all the other
returns are statistically significant. The posititagget stock returns and negative
acquirer stock returns are consistent with manyipus studies. The overall bond
returns are 7.682% for MAR (-20, +20), 7.404% foR A-20, +20), 5.082% for
MAR (-1, +1) and 5.278% for AR (-1, +1) of targéiis, and -0.768% for MAR (-
20, +20), -0.961% for AR (-20, +20), -0.206% for RA-1, +1) and -0.294% for
AR (-1, +1) of acquiring firms. The target AR (-2620) and AR (-1, +1) are
significant for theZ-test at 1% level, MAR (-1, +1) and AR (-1, +1) &ignificant
for the Wilcoxon test at 5% level, and the acquA& (-20, +20) is significant for
the Wilcoxon test at 5% level. The number of studies bondholder wealth
regarding M&A is limited, and among them only Bitlet al. (2004) and this study
are able to find significant non-convertible boeturns for both target and acquiring
firms. Kim and McConnell (1977), Asquith and Kim982), Dennis and McConnell
(1986) and Walker (1994) do not find significartiuras for bondholders; Settle et al.

(1984) report a significantly positive combined dbaolder returns but do not
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distinguish the wealth effect on target and acquigger (1983), Maquieira (1998)
and Renneboog and Szilagyi (2007) report a sigmfily positive bond return for
acquiring firms, and Travlos (1987) report a sigrafitly negative bond return for
acquiring firms, but no significant evidence forget firm bonds; Penas and Unal
(2004) find significantly positive bond return feteirget firms, but acquiring firm
bond return is insignificant. The significant posititarget stock return, negative
acquirer stock return, positive target bond retaind negative acquirer bond return
preliminarily support the wealth transfer hypotlsesind the hubris hypothesis.
However, the complete conclusion on the five hyps#fs can be drawn only after

the combined security return tests are done.

The second section examines the combined stock/otdarget/acquirer excess
returns. These combined returns are calculated le-waeighted average of the
excess security return in the combination. The caetbtockreturns are -0.00103%
for MAR (-1, +1) and -0.00141% for AR (-1, +1), asthtistically significant. This
result is consistent with the hubris hypothesig Heuisitions are value destroying
for stockholders as a whole. The combiBsthdreturns are 0.00448% for MAR (-1,
+1) and statistically significant, and 0.00331% #R (-1, +1) and statistically
insignificant. The positive bondholder return is sistent with the co-insurance
hypothesis. The combinedarget returns are 0.01401% for MAR (-1, +1) and
0.01415% for AR (-1, +1), and statistically sigo#nt; the combineddcquirer
returns are -0.00445% for MAR (-1, +1) and -0.00&2for AR (-1, +1), and
statistically significant. These two results are sistent with the wealth transfer
hypothesis that M&A transfers wealth from acquirifigns to target firms. Thé&
dealsreturns are -0.14135% for MAR (-1, +1) and -0.19%3for AR (-1, +1), and
statistically insignificant; thé otal returns are -0.00077% for MAR (-1, +1) and -
0.00109% for AR (-1, +1), and statistically sigoént. These results are inconsistent
with the synergy hypothesis. Billett et al. (200dports a significant positive return
for combinedStock an insignificant positive (mean) return for conmda Bond a
significant positive return for combin€arget an insignificant positive return for
Acquirer, and a significant positive return fdrotal The Total return difference

between these two studies comes from the acquiiimgstock return, which in the
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Billett et al. (2004) study is insignificantly pase but in this study is significantly

negative.

The univariate analysis section tests the influerndedeal characteristics on the
excess returns of stockholders and bondholders. dBa¢ characteristics include
method of payment, hostility, industry relatednasdative size and market trend.
The method of payment is measured by whether thengalyis in pure cash or
otherwise. Stock returns show higher value in gasyment than otherwise, which
support the signalling hypothesis, tax hypothesid aontrol hypothesis, and are
consistent with most previous studies. The methodp@yment does not have
significant impact on bond returns, and this ressiltonsistent with Billett et al.
(2004) and Renneboog and Szilagyi (2007). Hostiktyneasured by whether the
deal is friendly (including neutral deals) or htestiThe acquiring firm stocks show
higher value for friendly deals than hostile dealbjch implies the hypothesis that
acquiring firms face less risk, incur fewer costed receive better co-operation in
friendly takeovers. Hostility does not have sigrafit impact on bond returns, and
this result is again consistent with Billett et @004) and Renneboog and Szilagyi
(2007). Industry relatedness measures whethematigettand acquiring firms belong
to the same industry. The acquiring firm stock mesushow higher value for
unrelated mergers, which could be explained by higpotheses of diversifying,
economy of learning and incentive effect. The agngifirm bond returns are higher
for related mergers, which may attribute to theemuove effect that transfers wealth
from bondholders to shareholders. Relative sizesonres the ratio of target size over
acquirer size. Target firm share returns are highdarget is smaller than the
acquirer, which indicates the hypotheses that adopn of small target is more
likely to realise synergy, to remove incumbent nggmaent, and less likely to be
motivated by managerial hubris of the acquirer. &ofthe bond returns are affected
by relative size. Market trend measures if the aVetock market is overvalued or
undervalued. Not many previous studies have exaiime effect of market trend on
stockholder returns. There has not been any studoondholder wealth with market
trend. This research divides the announcement gpémio bull market period and
bear market period according to the tren&F0SE All Shardetween 1994 and 2006.
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Both target and acquirer stock returns show higledue for bull market, which
supports the merger wave hypothesis of Rhodes-kKangfViswanathan (2004). The
acquirer bond returns are higher in the bear mavkeicth maintains the hypothesis

that mergers in bear market create more synergyithaull market.
The multivariate analysis section studies the m@hatbetween excess security

returns and the deal characteristics variablesudsad in the univariate tests, and

shows gqualitatively the same results.
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Chapter 4 Theories of Leverage Ratios

4.1 Introduction

Capital structure is the mix of different secustissued by a firm (Brealey and
Myers, 2003). The amount of debt that a firm use$irtance its assets is called
leverage. The firm can issue dozens of distinct ré@es in countless
combinations—when the firm is financed entirelydmuity, its entire stream of cash
flows goes to the shareholders; when the firmnarfced partly by equity and partly
by debt, the relatively safe stream goes to thehadtbers and the more risky stream
goes to the shareholders. The management make® affaapital structure in order

to maximise the firm’s overall market value.

Research on corporate finance has made substpndigdess on the subject of
capital structure. TheM-M theorem propositiorl states that a firm’'s value is
unaffected with its capital structure in a perfeapital market. By taking the tax
shield of debt into consideration, the modifideM theorem propositiohargues that
it is advantageous for a firm to be levered as laig/possible. The control hypothesis
argues that debt helps shareholders reduce agerstg of free cash flow and
promote managers’ efficiency, thus debt is a paendeterminant of capital
structure; the optimal capital structure is thenpat which the marginal costs of debt
equal to its marginal benefits. Based onh&1 theorem and control hypothesis, the
trade-off theory considers that companies makentirz decisions as a trade-off
between interest tax shields and the costs of iaadistress. Specifically, the static-
trade off theory considers that the leverage retidetermined by a single period
trade-off; the adjustment costs make the leveratiesramong firms having the same
optimal leverage ratio randomly dispersed. The dyodrade-off theory maintains
that firms adjust their leverage ratios, and theatens from their optimal leverage
ratios are gradually removed over time. The peckirtgr theory disputes that firms
do not have optimal capital structures, instea€y thrioritise the financing sources
according to the degree of effort and resistancest#ith internal funds, then debt,
last equity. The market timing theory believes thfare is no optimal capital
structure, and managers time the stock marketdwng (repurchasing) equity when
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their stocks are overvalued (undervalued). As altea firm’s observed capital

structure is the cumulative outcome of historicpliey performance.

Based on the dynamic trade-off theory, a bunch yjotheses link capital
structure research with the event of takeovers,faratast significant leverage ratio
changes with takeovers. Tlee-insurance hypothesmdvises that when two firms’
earnings are not perfectly correlated, a mergerimer@ase the debt capacity of the
combined firm, so the combined firm takes advant#dghe debt benefits and levers
up. Theunused debt capacity hypothesigplains that the combined firm levers up to
consume the unused debt capacity from either thpie or target before the
merger. Thefinancial slack hypothesisuggests that the slack-rich acquiring firm
actively searches for the slack-poor target firmthwivaluable investment
opportunities, therefore the acquiring firm wittwideverage ratio before the merger
increases its leverage ratio with the merger. Themmitment device hypothesis
proposes that low leverage ratio plays a role ofirotment device for the acquiring
firm to deter its bidding rivals; after the mergsince debt loses its strategic value,
the acquiring firm levers up to take the tax shiattvantage. Thevealth transfer
hypothesissupposes that the acquiring firm levers up in dake to expropriate
wealth from existing bondholders to offset shardad’ loss from the increasing
debt capacity.

This empirical research utilizes takeover as an eteemvestigate its potentially
significant influences on acquiring firms’ book &rage ratios. It probes each
acquiring firms’ book leverage ratio deviationsaistandard 11-year window [-5, +5].
The deviations are computed in three stages. Afitdtestage, the tobit model runs a
pooled cross-sectional regression on a numberggfeld independent variables for
firm-year [-5, -1] to estimate the coefficientsinfiependent variables. At the second
stage, the estimated coefficients are substituteal the tobit model to predict the
optimal leverage ratios of firms in each of thevele years. At the third stage, each
firm’s optimal leverage ratio is subtracted fromm @ctual book leverage ratio to get
its deviation in each of the eleven years. The treinthe deviations in the 11-year

window demonstrates that M&A changes firms’ leveragtios dramatically at the
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announcement year, which fits the hypotheses ihiet takeovers and firms’ capital
structures. The trend also illustrates that firmadgally converge their leverage
ratios towards the optimum in the years after mergich is consistent with the
prediction of dynamic trade-off theory. This reséatiben analyses the speed with
which firms reverse back to their optimal leveragd¢ios by a standard partial
adjustment model with OLS regression. It discovetew but persistent adjustment
speed, which is consistent with Fama and FrencB2R&nd Flannery and Rangan
(2006). In order to examine whether this low adpestt speed is caused by
adjustment costs or by alternative theories thatpmiing with the dynamic trade-off
theory, variables proxy for pecking order theoryarket timing theory and
managerial inertial are added into the partial siipent model for further tests.
These tests reject all the alternative theoriesfamidconsistent evidence of dynamic
trade-off effects. These results are consistent Rldhnery and Rangan (2006). Last,
this research tests the influences of method oimgay and source of fund on
leverage ratios. It reports that cash payment aserof funds are inclined to
increase leverage ratios at announcement, and itctaimaleverage ratios at a high

level in the post-merger period.

Contributions of this research are as follows. tFitse sample selection process
is improved from previous papers. The study of M&#Aigpact on a firm’s capital
structure requires isolate one deal’s influencenfranother in case the firm takes
more than one deals in the object window. Otherwise difficult to tell which deal
attributes to the change of capital structure gedain year. This research excludes
firms that take more than one takeovers in the ddryperiod, and avoids the
overlapping problem. The studies of Ghosh and (000), Harford et al. (2007)
and Morellec and Zhdanov (2008) do not restricteseacquirers thus their studies
are noisy. Bruner (1988) restricts his sample tondi that are not involved in
takeovers in the previous eight years, but he doegxclude firms that are involved

in takeovers in the years after the first selededls.

Second, the regression process is different. To exathe influence of M&A

on capital structures, M&A is considered as an gvidms the features of capital
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structures after M&A should be quite different frothose before M&A. As
MacKinlay (1997) argues, the event priod itself Wdonot be included in the
estimation period to prevent the event from infleiag the normal performance
model parameter estimates; otherwise, both the aoreturns and the abnormal
returns would capture the event impact. Previossarh such as Baker and Wurgler
(2002), Harford et al. (2007) and Morellec and Zimla(2008) estimate coefficients
of capital structures by in-sample models, whichldaccause a problem by mixing
the “estimation window” and the “event window”. Thissearch uses out-of-sample

regression for the coefficients estimations andéisalts are more objective.

Third, the deviation tests split the sample into tgroups on whether firms’
deviations increase between year -1 and year 8. dvident that M&A increases
some firms’ leverage ratios but decreases othersfiteverage ratios, and the trend
of deviations of those two groups should be quiier@nt. Previous research such as
Harford et al. (2007) and Morellec and Zhdanov @0fo not distinguish those two
groups, therefore the leverage deviations of fithet lever up and firms that lever
down cancel out with each other, and the aggredgt@tion trend of the sample is
noisy. Due to the above three reasons, this resetmvs more significant influence
of takeovers at the announcement year than prevesgarch (the previous research
find M&A reverses firms’ leverage ratios back teithoptimism, but this research
finds M&A drags firms’ leverage ratios beyond theptimism to the opposite way
of deviation), and gives evidence of dynamic traffeheory that firms reverse back
to their optimal leverage ratios gradually in theags after takeovers which has not

been reported by other papers (see Chart 5-1 aad &12).

Fourth, despite that quite a few papers examinentie¢ghod of payment on
capital structures, this research is the first mniest on the source of fund on capital

structures.
The rest of the study is organised as follows. Sacti.2 reviews the classic

capital structure theories. Section 4.3 motivaktesargument for examining capital

structures associated with M&A. Section 4.4 conebidSection 5.1 describes the
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data. Section 5.2 explains the methodology andessgpn results in detail. Section
5.3 tests dynamic trade-off theory against altéveatheories by partial adjustment
models. Section 5.4 probes the impact of methogagment and source of fund on

capital structure. Section 5.5 is conclusion.

4.2 Literature Review
4.2.1 Modigliani and Miller Theorem

Modigliani and Miller M-M) set up the basis of modern thinking on capital
structure research. THd-M theorempropositionl shows that in a perfect capital
market without taxes, costs of bankruptcy and asgtriminformation, the market
value of a firm is unaffected by its capital stiret Propositionl, derived from
propositionl, shows that the cost of equity increases withdélet to equity ratio,
which keeps the weighted-average cost of a firmjsital constant (Modigliani and
Miller, 1958). Although the tradition&-M theorem is based on unreal assumptions,
it sheds light on where to look for determinantopfimal capital structure and how

those factors might affect optimal capital struetur

In a well-functioning capital market where the gowaent levies corporate
income tax, the financial decision on capital dinee does affect the firm’s market
value. Since the interest that a firm pays fordé&bt is a tax-deductible expense
whereas dividend for equity is not, the debt finaggrovides an interest tax shield
for the firm (Brealey and Myers, 2003). By takingxés into consideration, the
modified M-M theorem propositioth argues that it is advantageous for firms to be
levered as the interest payment on debt is dedediodigliani and Miller, 1958
and 1963). Therefore the firm’s market value andedin@ders’ wealth will continue
to go up as the leverage increases, and the optapaial structure for a firm should
be 100 percent debt-financed (Brealey and Myer§3P0However, this optimal
capital structure does not apply in practice. Thalifred M-M theorem proposition
Il emphasises that the costs of equity rise withrlye because higher leverage is

accompanied with higher risk.
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The costs of equity led by risk are also called ¢hsts of financial distress.
These costs are made up of costs of bankruptcy @std without bankruptcy. The
direct costs of bankruptcy come from the legal addninistrative fees, and the
indirect costs of bankruptcy come from the stakébd (such employees,
customers, supplier, etc) reluctance to do busiwéssa firm that may not be around
for long (Brealey and Myers, 2003). The financiadtiss without bankruptcy is
such a situation that a firm on the edge of bantkyupan scrape up enough cash to
pay the interest on its debt and may be able taydéle bankruptcy for many years.
Under such circumstance both the shareholdersrenddndholders want the firm to
recover, but in other respects their interests migghin conflict and the conflict is
costly (Brealey and Myers, 2003). The high odds efadlt create the costs of
financial distress through the behaviours of urade@ng risky projects and under-
investment. For the former one, shareholders amepted to undertake riskier
projects—projects with higher failure probabilitiesd the payoff is higher if
succeeds—at the expense of bondholders, thus ttes®)profits accruing to the
shareholders but risks borne by bondholders. Fofater one, if the business risk is
held constant, any increase in firm value is shaasdong shareholders and
bondholders, as a result the shareholders arend@tithio give up an opportunity to
invest in a project with potential positive net gat value—the investment
decreases the probability of default and if defamticurs the payoff to the
bondholders is larger, but the stream of cash ftoghareholders is reduced (Brealey

and Myers, 2003). Bondholder might suffer from sapportunity losses.

4.2.2 Control Hypothesis
Jensen (1986) argues that the optimal capitaltsireitis the point at which firm

value is maximised, the point where the marginadtxf debt just offset the
marginal benefits”. Free cash flow generates agensis because there are conflicts
of interest between the shareholders and managerspayout policies. To avoid
current cash being invested in low-return projectbeing wasted by managers, debt
creation is an effective substitute for dividendsl @hare repurchase. Debt creation
forces managers to maintain the interest and pah@ayments; in case they fail to

make such payments, the firm will be taken intokpaptcy court. As a result, debt
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helps to reduce the agency costs by reducing tek fltaw available to spend at
managers’ discretion, thus it benefits shareholdgrsnotivating managers to run
firms more efficiently. Jensen calls this effect ddbt thecontrol hypothesisand
considers it as a potential determinant of cagitalcture. Jensen and Smith (2001)
and Smith (1986) examine stock price changes abuameements of transactions
which change firms’ leverage ratio. Jensen (198%)3summarises that “most
leverage-increasing transactions, including stapurchases and exchange of debt
or preferred for common, debt for preferred, amtbme bonds for preferred, result
in significantly positive increases in common stqmces”, and “most leverage-
reducing transactions, including the sale of comnamd exchange of common for
debt or preferred, or preferred for debt, and tladl of convertible bonds or
convertible preferred forcing conversion into conmnigesult in significant decreases
in stock prices”. Jensen (1986) discovers that dedation does not always have
positive effects on firms: the control functiona#bt is more important in firms with
low growth prospects and large cash flows, but legsortant in firms with high

growth opportunities and no free cash flow.

4.2.3 Trade-off Theory
The original version of thérade-off theoryis founded on the modifietl-M

theorem and the control hypothesis, which explaios companies make financial
decisions as a trade-off between the benefits asts of borrowing (Brealey and
Myers, 2003). The benefits of debt include interest shields of debt and the
reduction of free cash flow problems; the costglebt include potential costs of
financial distress and agency conflicts betweemett@ders and bondholders (Fama
and French, 2002). Fama and French (2002) propesiaterest tax shields have two
offsetting effects on the optimal leverage ratioe teductibility of corporate tax
interest payments lead high optimal leverage rafoosfirms; the higher level of
personal tax rate on debt comparing with equitypsnfirms to have low optimal

leverage ratios.

The development of the trade-off theory can be brokeo two stages. The

static trade-off theorys developed in an early stage. Though a numbecloblars
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contributed to its development, it is Bradley et (@P84) who construct a standard
model on it, arguing the static trade-off theoryidsoif a firm’s leverage ratio is

determined by a single period trade-off betweent#éxeadvantage of debt and the
present value of bankruptcy costs. Since there@sts and delays for firms to adjust
to their optimal leverage ratio, firms cannot imnagely offset the random events
that bump them away from the optimal leverage raktie leverage ratio among firms
having the same optimal leverage ratio should bdamly dispersed (Myers, 1984).

In a later stage, as the high demand on removingesmrealistic assumptions of
the single-period model (such as the ignorancéeftax code, the expectation, and
the adjustment costs), a dynamic trade-off modgeiserated. Thdynamic trade-off
theory holds if a firm has an optimal leverage ratio dhd deviations from that
optimal ratio are gradually removed over time (krand Goyal, 2008). Kane et al.
(1984) and Brennan and Schwartz (1984) come up thélfirst dynamic models to
measure the trade-off between tax savings and bptdyr costs. Their models take
into account of taxes, bankruptcy costs, and uace#yt Since their assumptions
exclude transaction costs, firms are able to relealaapital structures immediately.
Fischer et al. (1989) proposes a dynamic model lnyging in transaction costs.
They predict that firms allow their capital stru@srto swing over time, and firms
rebalance their capital structures only if thetdsafbeyond the optimal leverage ratio
boundary. According to this model, persistently djgmerformance will eventually
cause firms to raise debt if their leverage flutiares reach their lower limits. This
prediction causes a controversy because in thewadd, profitable firms seldom go
out to raise debt. Alternatively, these firms mightolve in mergers and acquisitions

and lever up significantly (Frank and Goyal, 2008).

The static trade-off theory predicts a negativeti@abetween leverage ratio
and the market-to-book ratio: as high market-tokoatio is usually associated with
good investment opportunities (Hovakimian et 80QP), firms with high market-to-
book ratio are likely to keep the leverage ratisvdon order to avoid the high cost of
debt financing which is adverse on firms’ investiepportunities. The dynamic
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trade-off theory anticipates that firms adjust lénerage ratio to offset the influence

of market-to-book ratio in the long run.

The static trade-off theory expects a positive reheship between leverage ratio
and asset tangibility. Brealey and Myers’ (2003)uar that companies with tangible
assets favour debt financing. Rajan and Zingal®85)Lexplain that tangible assets
are considered as collateral which diminishes d#béns’ risk of financial distress
and tangible assets retain more value in caseqafdiation, therefore lenders are

willing to lend more to firms with large proportiar tangible assets.

In general, the static trade-off theory predicimaitive relationship between the
optimal leverage ratio and profitability due to ammber of reasons: higher
profitability implies potentially higher tax shieltfom debt, lower probability of
bankruptcy, and potentially higher overinvestmém@nce a higher optimal leverage
ratio (Hovakimian et al., 2004). This relationshipelwexplains the industry
differences in capital structure, reflecting thiediential benefits and costs of debt—
companies with safe, tangible assets and abundaable income to shield favour
debt financing; unprofitable companies with riskytangible assets should prefer
equity financing (Brealey and Myers, 2003). In cang, the dynamic trade-off
theory predicts a negative relationship between dp&mal leverage ratio and
profitability: when firms passively accumulate dags and losses, the firms that
were highly profitable in the past are likely to beder-levered, and the firms that
experienced losses are likely to be over-leverea/@{imian et al., 2004). Under this
hypothesis, the negative relationship between towah leverage ratio and
profitability is explained by the effects of prafiility on the deviation of actual
leverage ratio from the optimal leverage ratio, bgtthe effects of profitability on
the optimal leverage ratio.

The research and development expense and sellingnsxpare usually
considered as the indicators of firms’ uniquen&é® static trade-off theory predicts
a negative relationship between leverage ratiothaoh. Titman and Wessels (1988)

comment that R&D expense measure uniqueness betteussore a firm spends on
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R&D, the more difficult for its competitors to duqete its innovations and products;
firms with unique products are likely to advertis®re in selling their products.
Titman (1983), Titman and Wessels (1988), Grinblatid aTitman (2002),
Hovakimian et al. (2004) expect the negative retathip because firms with
specialised assets and products (higher R&D aniihgetxpense) have greater
stakeholder costs, potentially more shareholdedbolder conflicts, little earnings,
and these assets and products cannot be treatllateral. The R&D expense is
also deemed as an indicator of non-debt tax shiSitee a higher R&D expense is
connected with no taxable income, a lower expectegorate tax rate, and a lower
expected payoff from interest tax shields, leveresg® is negatively related with
R&D expense (DeAngelo and Masulis, 1980; Fama arddh, 2002).

The static trade-off theory also foresees a posiglationship between leverage
ratio and firm size. Firms make financial decisidnsbalancing the interests and
costs of debt regarding to firm size. Since langead have better access to capital
markets and their cash flow is less volatile, thaye low cost of financial distress.

As a result, they can afford high leverage ratios.

Furthermore, the static trade-off theory explaihg influence of industry
characteristics on the leverage ratio, and Gribkdad Titman (2002) argue that
firms in industries producing durable goods tendbt less levered than firms
producing nondurable good because customers aveyihd durable goods of
distressed firms.

Welch (2004), Leary and Roberts (2005) and KaymehTatman (2007) find the
evidence of trade-off theory in their empirical dis. Leary and Roberts (2005)
dispute that “firms actively rebalance their lexggdo stay within an optimal range”
in respond to their equity value changes afterpghee shocks or equity issuance.
However, the adjustment costs often postpone thestadent process. Welch (2004)
finds firms that wander away from the industry aggr debt-equity ratio seek to
move back, and firms which just acquired other $irare inclined to increase their

leverage. Kayhan and Titman (2007) discover thabalgh firms’ capital structures
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are strongly influenced by firms’ history, firms awove back towards their target
debt ratio, though with slow pace. However, theeraff theory fails to explain why
the most profitable companies commonly borrow teast (Brealey and Myers,
2003). As an alternative, the pecking order thdanctions to explain this capital

structure puzzle.

4.2.4 Pecking Order Hypothesis

Myers (1984) proposes theecking order hypothesibased on Donaldson’s
(1961) study of the financing practices of a sanufldarge firms. Pecking order
theory considers that firms prioritise the soureeBnancing according to the degree
of effort and resistance—investment is financest fivith internal funds, then by new
issues of debt, and finally with new issues of gg(Brealey and Myers, 2003). In
this theory, there is no well-defined optimal capgtructure, instead, “there are two
kinds of equity, internal and external, one attthe of the pecking order and one at
the bottom” (Myers, 1984: 581). According to thigpbthesis, since the most
profitable companies have sufficient internal furahel this way of funding is the
cheapest, they are likely to borrow the least;thmse companies which assets are
mostly intangible and the costs of financial dissrare high, the only way to grow
rapidly and to low down the leverage ratio is teafice with equity (Brealey and

Myers, 2003). The pecking order behaviour may aitalio six reasons.

I. The agent theory: Myers (1984) argues that firelg on internal finance to avoid
the discipline of capital market.

[I. The asymmetric information: Myers (1984), andévly and Majluf (1984) explain
that the capital structure decision is stimulatgdhe costs of adverse selection as a
result of asymmetric information. Managers choasassue debt when investors
undervalue the firm, and equity when investors o&lere the firm. Fama and French
(2002) declare shareholders are aware of this aggramnformation problem and
they react by discounting the firms’ existing arglvrisky equities at the time of
new issue. Managers assume if they do issuing mgitye shareholders’ discounts

could forgo the profitable investments. In order twaintain the investment
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opportunities, managers finance their projectofailhg pecking order to avoid the
asymmetric information costs. The asymmetric infdramaalso explains the market

timing theory which will be discussed later.

[ll. The stakeholder theory: Grinblatt and Titman 2P recommend that more
profitable firms may expect expansion and in tuilf want to keep low leverage
ratio to attract strategic partners and employlss, profitable firms may anticipate
shrinking and in turn will want to keep a highevdeage ratio in order to gain

favourable concessions from suppliers and employees

IV. The shareholder — bondholder conflicts: Grinbéatd Titman (2002) suggest that
for the financially distressed firms, the new stodsue is less attractive to
shareholders (both existing and new shareholdexrsause as the risk on bond is

replaced by the risk on share, wealth is transfiein@m shareholders to bondholders.

V. The taxes: Grinblatt and Titman (2002) argue thatcombination of corporate
tax deductibility of interest payments and the pea taxes on dividends implies
that the US tax code favours funding new investmetit retained earnings and debt

over issuing new equity.

VI. Transaction costs: Fama and French (2002) adhisetransaction costs are the
costs associated with new issues: the pecking @niss if the costs of issuing new
risky debt or equity overwhelm other costs and benef retained earnings and safe
debt.

Considering market-to-book ratio as a major progy éxpected investment
opportunities, Fama and French (2002) predict atipesrelationship between the
investment opportunities and book leverage ratialsmple pecking order theory,
and a negative relationship by a complex peckimtgiotheory. They explain that in
the simple version of pecking order, leverage regtidetermined by the accumulative
differences between retained earnings and investrigmrofitability and investment

outlays are persistent, for given profitabilityyéeage ratio is positively related with
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investment opportunities. In the complex versionpetking order, firms balance
current and future financing costs, so firms wahgker investment opportunities are
likely to maintain low-risk debt capacity in ordéw finance future investments;

hence there is negative relation between leveraty® and investment opportunities.

Grinblatt and Titman (2002) consider the peckingeortheory anticipate a
strong negative relationship between firms’ prdiiidy and leverage ratio: the most
profitable firms tend to use a substantial amourtheir retained earnings to repay
the debt rather than to repurchase equity, ancktfiess are likely to experience an
increase in share price, hence their leverage ratlow; the least profitable firms
that in demand of external funds are likely to eailebt rather than issue equity, and
these firms are tend to experience an decreaskaire rice, hence their leverage
ratio is high. In the long run, if firms follow plkiog order, the negative relationship
between profitability and the leverage ratio wil persistent because firms have no
incentive to offset the effects of profitability deverage ratios (Hovakimian et al.,
2004).

The pecking order theory also predicts a positivaticmship between leverage
ratio and firm size, which coincides with the traafétheory prediction. Fama and
French (2002) suggest firm size measured as theahdbgarithm of total assets is
an inverse symbol of volatility. Since small sizams usually have volatile cash
flows, in order to avoid issuing new risky equiti@s forgoing investment

opportunities, they tend to keep lower leveragmsat

Titman and Wessels (1988) find that profitable firmawe relatively lower debt
ratio. Leary and Roberts (2005) discover evidenfcpeaking order in their paper
that firms with sufficient internal funds are lddsly to use external capital, but are

more likely when they have large investment opputies.
4.2.5 Market Timing Theory

Market timing theoryargues that there is no optimal capital strucamd the

capital structure is the cumulative outcome of @eseof market-timing-motivated
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financing decisions (Baker and Wurgler, 2002). Mgara of firms aim to maximise
the interests of ongoing shareholders. The mandgisve that they can time the
market by issuing stocks when their stocks arevaleed or by repurchasing stocks
when their stocks are undervalued; outside investal under-react to issue or
repurchase announcements, which leaves some spaexptoit the perceived
mispricing hence the ongoing shareholders bené&hhce the optimal capital
structure does not exist, there is no need for gensato reverse their financial
decisions in later period; the influence of finataecisions on capital structure will

be permanent.

The market timing theory makes no prediction abbetéffect of profitability,
but its prediction on the negative effect of matcebook ratio coincides with the
pecking order hypothesis: firms time the marketdsyiing equity (repurchase equity)
when the market-to-book ratios are high (low), whiesults in decreased (increased)
leverage ratios (Myers, 1984; Hovakimian et al.Q80 Baker and Wurgler (2002)
argue that the temporary fluctuations in markebook ratio would have a
permanent influence on leverage ratio. They find firans do not have optimal

capital structure and the capital structure depstdsgly on past market valuations.

4.3 M&A and Capital Structure

This thesis examines capital structure by the esémiergers and acquisitions.
Based on the trade-off consideration between tkeativantages of debt and the
expected bankruptcy costs, several hypotheses Fanezasted the significant

leverage ratio changes around M&A.

The co-insurance hypothesedvises that when two firms’ earning streams are
less than perfectly correlated, a merger betweemtban increase the debt capacity
of the combined entity; then the combined firm &kevantage of the debt benefits
and levers up. Thenused debt capacity hypothesigplain that the combined firms
levers up because either the acquiring firm or tdget firm has unused debt
capacity before the merger. Thaancial slack hypothesisuggests that the slack-

rich acquiring firm actively searches for the skpdor target firm with valuable
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investment opportunities and about which investhesre limited information,
therefore the acquiring firm with low leverage caliefore the merger is observed to
increase its leverage ratio after the merger. Tommitment device hypothesis
proposes that leverage ratio plays a role of comanit device for the growth firm,
and deters its rival in the merger contest; singat dbses its strategic value after the
merger, the acquiring firm levers up after mergetake the tax shield advantage.
The wealth transfer hypothesisupposes that the acquiring firm levers up after
takeover in order to expropriate wealth from ergtibondholders to offset

shareholders’ loss from the increasing debt capacit

4.3.1 Co-insurance and Increasing Debt Capacity

Lewellen (1971) proposes that if earnings of twomf are not perfectly
correlated, their merger will create values for jhimt firm. Lewellen considers
takeovers as a portfolio of income streams betweerbidding and target firms. He
argues that the benefit of this portfolio on mergemes from the operational
advantages which could not be realized by individogestors’ portfolio of two
firms’ shares on the stock market. He believes fdusor will contribute to the new
firm’s income stream, and the unused debt capaditize target firm could increase
the borrowing ability of the combined firm. Kim amdcConnell (1977) quote this
concept as co-insurance effect. They develop Lewsll#reory, arguing that the
portfolio diversification of two or more firms whesarning streams are imperfectly
correlated would reduce the merged firm's defaislk and increase debt capacity
(Kim and McConnell, 1977).

Ghosh and Jain (2000) develop the co-insurancethgpis and come up with
the increasing debt capacity hypothesis. When timasfmerge, the variability of the
combined firm’s earnings is smaller than the weighéverage of the variability of
the earnings of the two merging firms as long ascitrrelation between the earnings
of the two merging firms is less than one. The rédacin the variability of the
combined firm’s earnings therefore reduces the '§irexpected bankruptcy costs,
making its debt safer and creating extra capacitydébt. The combined firm makes

use of the increased debt capacity and levers ngp shareholders benefit from the
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tax deductibility of interest payments on corpomébt generated from the additional
debt.

4.3.2 Unused Debt Capacity

Ghosh and Jain (2000) advise that the increaseverdge ratio could come from
the unused debt capacity of either the acquiringaayet firms, or both, from pre-
takeover period. For that reason, either the acgior target firms should be
observed under-levered before the acquisition. Weahd Mansinghka (1971), Lev
and Mandelker (1972), Melicher and Rush (1973), kind McConnell (1977),
Shrieves and Pashley (1984), Bruner (1988) and Il Jain (2000) find
evidence that the acquiring firms build up debtazaty in advance of acquiring.

4.3.3 Financial Slack

Myers and Majluf (1984) and Bruner (1988) come ufhwhe financial slack
hypothesis based on information asymmetry. Finhstak refers to sum of cash on
hand and marketable securities, or the sum of eashunused debt capacity. In
circumstances of asymmetric information, a firme(ttarget) with insufficient
financial slack is unable to raise fund by issuaiity directly to investors because
investors will discount this equity; thus, thisnfirmay pass up all valuable
investment opportunities. Another firm (the acqoireith plenty of slack pursues
this type of target firm (the target firm is witlogd investment opportunities and
limited slack, and about which investors have lediinformation) and initiates a
merger which creates value through the additionakstment opportunities with
positive net present value. As a result, the aagiiirms with low leverage increase

their leverage ratios significantly after the merge

4.3.4 Commitment Device

Morellec and Zhdanov’'s (2008) theoretical reseatetrelops a dynamic model
of takeovers in which the timing and terms of asgigns, and financing strategies
of the acquiring firms are jointly determined. hreir model, the leverage ratio plays
a role of commitment device, and determines theame of the takeover contest. In

the asymmetric equilibrium, one potential acquiretkes a decision to have a lower
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leverage ratio in order to receive some of the Ni®\the target firm’s investment
opportunity; the other potential acquirer makesfopthe loss of the investment
opportunity by picking a higher debt level with grer tax benefits. Hence, two ex
ante identical firms rationally go for asymmetricasegies: one firm selects a lower
leverage ratio and invests, and becomes a growitt) fhe other firm selects a higher
leverage ratio and does not invest, and becomeua Wrm. In this equilibrium the
growth firm ends up with a lower leverage ratio amdnore likely to deter the rival
bidders (the bidding premium is a negative functiérthe acquirer’s leverage ratio,
and the acquirer with a lower leverage is likelypy higher premium and win the
contest). The model predicts that the leverage efwinning bidder is below the
industry average. It also predicts that the wirsteuld lever up after the acquisition
consummation: the low leverage ratio loses itstexjia role after the acquisition;
hence the winner will logically want to lever up utlize the tax benefits of debt.
Bruner (1988), Ghosh and Jain (2000) and Morelled Zhdanov (2008) find
empirical evidence that the acquiring firms are erddvered before the takeovers

and their leverage ratios increase significanttgrathe takeovers.

4.3.5 Wealth Transfer
Galai and Masulis (1976), Kim and McConnell (197&3quith and Kim (1982)

and Bruner (1988) recommend that shareholders tim@vepportunity to transfer the
value of co-insurance (increasing debt capacity}hiemselves by increasing the
leverage after merger. Ghosh and Jain (2000) gwpaeration that the combined
firm levers up in order to expropriate wealth frexisting bondholders because the
shareholders need to offset the loss from the &stng debt capacity. Because equity
is a call option granted by creditors on firm’'setssand the exercise price of option
is the face value of outstanding debt, equity’sueabk positively correlated with the
variability of the earnings, as the merger lowess/d the variability of the combined
firm’s earnings, the value of equity declines. Henshareholders of the combined
firm protect themselves from the potential losddwering up and transferring wealth
from the bondholders. This explains why the leveragfio increasing acquisitions
are usually connected with higher abnormal stotlkrns and downgrade of bonds of

the acquiring firms. Assuming that the stock markebrporates future benefits from
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the anticipated increases in financial leveragéhatannouncement period, Ghosh
and Jain (2000) report that the stock returns at ahnouncement period are
positively related to increases in financial leygrdollowing mergers.

4.4 Conclusion
This chapter reviewed the key capital structure ribeoand a bunch of
hypotheses which link capital structure research e event of takeovers.

TheM-M theorem states that a firm’s value is unaffectét s capital structure
in a perfect capital market. The control hypothesigues that the optimal capital
structure is the point at which the marginal costsdebt equal to its marginal
benefits. The trade-off theory considers that congsgamake financial decisions as a
trade-off between interest tax shields and thescokfinancial distress. The pecking
order theory disputes that firms prioritise theafiging sources according to the
degree of effort and resistance. The market timimgoty argues that a firm’'s

observed capital structure is the cumulative ouiofrhistorical equity performance.

Based on the dynamic trade-off theory, a bunch gpotheses forecast
significant leverage ratio changes with takeovérBe co-insurance hypothesis
advises that when two firms’ earnings are not m#isfecorrelated, a merger can
increase the debt capacity of the combined firm,tls® combined firm takes
advantage of the debt benefits and levers up. uriused debt capacity hypothesis
explains that the combined firm levers up to constihe unused debt capacity from
either the acquirer or target before the merger. fihancial slack hypothesis
suggests that the slack-rich acquiring firm activaarches for the slack-poor target
firm with valuable investment opportunities, themef the acquiring firm with low
leverage ratio before the merger increases itsrdgeeratio with the merger. The
commitment device hypothegisoposes that low leverage ratio plays a role of
commitment device for the acquiring firm to detsrbidding rivals; after the merger,
since debt loses its strategic value, the acquiimglevers up to take the tax shield
advantage. Thevealth transfer hypothesgipposes that the acquiring firm levers up
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in takeover to expropriate wealth from existing #oolders to offset shareholders’

loss from the increasing debt capacity.

The next chapter will do empirical tests of the lege ratio deviation and the

partial adjustment upon these theories and hypeshes
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Chapter 5 Methodology and Results on Leverage Rato

This chapter includes two research questions, trexdge ratio deviation and the
partial adjustment. The leverage ratio deviationsed to test the dynamic trade-off
theory. The hypothesis of this test is that firmyiae away from their optimal
leverage ratios at the acquisition announcemertt,they gradually converge the
deviations in the post-merger period. The leverage deviations are computed by
three stages. At the first stage, the actual bewkrhge ratios are regressed on a
number of lagged independent variables by a tobdlehto get the estimates for the
coefficients. These independent variables include rtrarket-to-book ratio, asset
tangibility, profitability, R&D expense, R&D dummygelling expense and firm size.
The sample is made up of 659 acquiring firms thahdam has valid financial data
for an 11 year period: from 5 years before the mieagppnouncement to 5 years after
the merger announcement. Since merger is considgsedn event which could
impact the leverage ratio, the five years beforeoancement is considered as the
estimation window. The tobit regression is run basedhe sample of 3295 firm-
year in the estimation window. At the second statpe estimated regression
equation is used for predicting the value of optifeaerage ratios for given values
of independent variables by substituting the edech@oefficients into each year of
the 11 years. At the third stage, the predicteérage ratios are subtracted from the
actual leverage ratios to get the leverage ratigatiens. The trend of the deviations

in the 11 year period supports the dynamic tradi¢hebry.

The standard partial adjustment model is used tothesspeed of adjustment a
firm moves towards the optimal leverage ratio ie thost-merger period on the
dynamic trade-off theory. The hypothesis is thatipbadjustment effect (dynamic
trade-off theory) holds if the coefficient of trad# variable is between 0 and 1 and
statistically significant. The result approves tlypdthesis. Partial adjustment effect
(against the complete adjustment effect) could dgsed by either the adjustment
cost or by the influence of alternative capitalusture theories. In order to
distinguish these two factors, several modifiediphadjustment models are utilized
to test the influences of competing theories onatigistment speed. The financial

deficit variable is added into the standard pae@justment model to test the pecking
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order hypothesis, the external finance weightedamee variable and its alternative
variables are added into the model, respectiveltest the market timing hypothesis,
and two different stock return variables are addéalthe model, respectively, to test
the managerial inertial hypothesis and market timhypothesis. All of these

modified models reject the effect of alternativllypothetical variables and support
the dynamic trade-off hypothesis. Thus it gives rech evidence that the partial
adjustment effect could be caused by the adjustousit

5.1 Data
Sample acquiring firms (deals) are selected fromnigun One Banker (TOB).
The screen criteria for inclusion of a firm (deak aet as following:
= Acquirer Nation: United States of America
= Acquirer Public Status: Public
= Date Announced: between 1st Jan 1962 and 31st Oc 2
= Deal Type: Disclosed Value M&A
» Deal Status: Completed
» Deal Value:Band 1 $10 million or above
Band 2 $100 million or above
Band 3 $1000 million or above

All the acquiring firms are US nation public firnjésted globally, majority of
them are listed on the New York Stock Exchange o6RAQ). The reason that this
research focuses on the US companies other thanddipanies is because of data
availability on CompustatThe beginning date of announcement is set to Ist Ja
1962 which is the earliest record date on the T@B;and date of announcement is
set to 31 Dec 2001 because this research tracksaeagiring firm’s leverage ratio

up to 5 years after the announcement, and thedgeematio data on Compustsis

8 Thomson One Banker categorises M&A deals into tvaonmtypes: 1)M&A Transaction for Majority /
Remaining Interest and 2)Specific Transaction Typhs. first macro type is sub-categorised as 1.t)bsed
Value M&A and 1.2)Undisclosed Value M&A. The secamdcro type is sub-categorised as 2.1)Minority Stak
Purchases, 2.2)Acquisitions of Remaining Intere8)Fzivatisations, 2.4)Leveraged Buyouts, 2.5)Teraféers,
2.6)Spinoffs, 2.7)Recapitalisations, 2.8)Self-Tesd2r9)Exchange Offers and 2.10)Repurchases.

® A comparison study has been taken for UK companitssDatastream, but ended up with the invaliditghe
financial variables for leverage regression.

10 At the time of doing this research, only FTP vemnsdf data is available on Compustat which is upai06. In a
later time the Fundamental Annual version of dateiples more recent data up to 2007.
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valid up to 2006. Deal values are classified intobaBds thus TOB returns 3 groups
of acquiring firms (deals). These 3 groups of agqgifirms (deals) are merged to
build up the sample of this research. The ration&ksearching acquiring firms with

3 bands and combining them is discussed later.

The financial data for testing acquiring firms’ bolgverage ratios are obtained
from Compustat North America (from WRDS). The resbarexamines the
deviations of acquiring firms’ leverage ratios in al-year period thus it collects
each firm’s financial data from 5 years before #mmouncement to 5 year after the
announcement [-5, +5]. The most recent data witlorceen Compustat is in year
2006 (FTP version).

If a firm involves into two or more successive asgions in the [-5, +5] window,
the inclusion of this firm will cause overlappingoplem. In the research undertaken
by Harford et al. (2007), the acquiring firms inv@linto two or more acquisitions in
the 6-year period are not excluded, therefore &@stston leverage ratios can be
seriously damaged by noise: one deal’s influencéherfirm’s leverage ratio in the
announcement year can be offset or enlarged bsuteessive deal(s); moreover, the
impact of the successive deal(s) also obstructsdétection of dynamic trade-off
trend. There are two solutions for the overlappingbfem: one is to shorten the
research period, however, it loses the power totlseeentire map of leverage ratio
changes in a long period; the other solution iglitminate the firms with overlapping
and it decreases the sample size. This researchsatiop second solution: the
acquiring firms which involve into two or more merg are removed from the
sample. The exclusion of companies could cause tingvership bias that the
remaining companies are infrequent acquirers. Hewesince the purpose of this
research is to test firms’ capital structures bygisakeover as an event, not testing
the impact of takeovers on firms’ growth/survivaghthe exclusion of companies

does not biases the sample.

The removal of overlapping deals causes a firm isge: large acquiring firms

take low value acquisitions very frequently therefthey are removed if the TOB
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search criteria set the deal value low (some fimay take mergers with deal value
over $10m for several times a year); small acqgifirms do not involve in deals

with large values so they are excluded from saniplee TOB search criteria set the
deal value high (some firms never involve into neesgwith deal value over $100m).
Searching acquiring firms with 3 bands of deal galand combining them helps

solve this problem.

This research categorises the deal values of thelsedteria in TOB a8and
1(=%$10m), Band 2(=$100m) andBand 3=$1000m) and creates three groups of
acquiring firms. By eliminating the firms which iolwve in successive acquisitions
within the [-5, +5] window in each group, the remag firms (deals) of the three
groups are merged together. The firms (deals) appmare than once
between/among these groups are deleted. Thennidoecfal firms with primary SIC
code between 6000 and 699and the regulated utilities with primary SIC code
between 4900 and 49%%re excluded because their capital structures mafgct
special factors. Moreover, firms with total asdets than $10m are dropped because
these are very tiny companies or else formerlydampmpanies in great financial
and economic distress, so their capital structames moving around for reasons
unrelated to standard theory of capital structuieast, firms are restricted to include
those with the market-to-book ratio between thd'arfd 99.5' percentiles to avoid
the influence of outliers. This leaves a sample B @&cquiring firms (deals) each
with 11-year data for all the required variables@wmpustat North America. Table
5-1 reports the sample screening process.

1 Rajan and Zingales (1995) propose three reasonbkdalimination of financial firms: 1). their lexage is
strongly influenced by explicit (or implicit) inves insurance schemes such as deposit insurandbel.debt-
like liabilities are not strictly comparable to ttebt issued by nonfinancial firms; 3.) regulatisash as
minimum capital requirements may directly affeqpital structure.

2 Morellec and Zhdanov (2008) explain that in thgutated industries the conflicts of interests bemve
stockholders and debtholders are less extensiigns®in regulated industries are expected to Hagher
leverage ratios.

13 Flannery and Rangan (2006) explain that small coegaadjustment costs may be unusually large eir th
leverage determinants might be sigifnicantly difer
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Table 5-1 Sample Screening
This table describes how the 659 firms are contgdic

Original Search Firm No.
Band 1: Deal Value $10m 20128
Band 2: Deal Value $100m 6543
Band 3: Deal Value $1000m 928

Delete firms with successive deals within year{53,

Remaining Firm No.

Band 1: Deal Value $10m 3994
Band 2: Deal Value $100m 1770
Band 3: Deal Value $1000m 468
Combination of Band 1, 2 & 3 6232

Reason for deletion

Remaining Firm No.

Delete Repeated Deals in the Combined Group 5296
Delete Firms with SIC Code between 4900-4999 & 66999 3958
Delete Firms without 11-year Successive Data in Qustat 736
Delete Firms with datal2=0 (for datal2 definitisag Table 5-3) 723
Delete Firms with Total Assets < $10m 687

Delete Firms with M/B outside of 0.5th and 99.58rdentile

659 (final sample)

Table 5-2 describes thH®ook leveragemarket leveragemarket valueanddeal
value of the 659 sample firms (deals). The databobk leverageratio, market
leverageratio, andmarket valueare the fiscal-year-end data of firm in the presio
year of the M&A announcement (year -1). It showat tthe median book leverage
ratio is 0.166 and the mean book leverage ratibl92; the median market leverage
ratio is 0.122 and the mean market leverage ratli53.
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Table 5-2 Descriptive Statistics of Sample Firms
This table describes thmok leveragemarket leveragemarket valueanddeal valueof the 659 sample firms
(deals). The data dfook leverageatio, market leverageatio, andmarket valueare the fiscal-year-end data
of firm in the previous year of the M&A announcerhérear -1).

Book Leverage Market Leverage  Markevalue ($m)  Deal Value ($m)
Min 0.000 0.000 5.756 10.000
Max 1.345 1.131 144439.716 11864.608
Med 0.166 0.122 468.563 104.352
Mean 0.192 0.153 2288.519 493.928
Std. Dev. 0.167 0.151 8125.713 1261.523

Data Source: Thomson One Banker (Deal Values argllions of US dollars) and WRDS Compustat North
America (Market Values are in millions of US do#ijr
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5.2 Methodology
A Tobit regression is used to predict acquiring 8rnoptimal book leverage
ratios. These optimal book leverage ratios are thatracted from the actual

leverage ratios to obtain the deviations of boeletage ratios.

5.2.1 Definitions of Variables

It is disputable on what is the appropriate meast@ifeverage ratio. The ratio of
total liabilities over total assets and the ratidodal debt over total assets are the two
widely used definitions. The ratio of total liab#is over total assets is the broader
definition of leverage ratio, which is a proxy f@hat is left for shareholders in case
of liquidation. Because it includes the non-deabilities such as trade creditors and
pension liabilities, it may exaggerate the amourewerage and does not provide a
good indication of firms’ default risk (Rajan andngales, 1995). To avoid the
dilution of non-debt liabilities’ influences on tHeverage movement, this research
adopts the total debt (short-term debt + long-teleht) over total assets as the

proxy of book leverage.

There are arguments on whether book leverage ratitacket leverage ratio is a
better measurement of capital structure. Myers {1@rgues that since book value of
equity refers to assets already in place whilertarepart of market value of equity
is counted by assets not yet in place (by the ptesalue of future growth
opportunities, and the amount of debt ‘supporteddogwth opportunities will be
less than is supported by assets already in pldmok leverage ratio is more
practical than market leverage ratio. In the categb M&A, book leverage ratio is
considered as a better measurement because iaffected by the dramatic stock

price changes of the acquiring firms around the M&&ouncement period.

The data definitions from Compustat North Americd aariable definitions are
listed in Table 5-3 and Table 5-4. The model for esgion is given in Section 5.2.5.
Give an example to illustrate the calendar of ddxas Instrument Inc acquired
Burr-Brown Corp. in year 2000. Hence, the depengianableBook Leverag®atio

¥ This follows the practices of Bruner (1988), Ghasld Jain (2000), and Morellec and Zhdanov (2008).
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gets data (data 6, data 9 and data 44) in year; 2860ndependent variables gets
data in year 1999 for thdarket-to-book Ratid¢data 6, data 10, data 25, data 35, data
79, data 181 and data 199), theset Tangibilitydata6 and data 8), tlirrofitability
(data 6 and data 13), tl&D Expensgdata 12 and data 46), tiselling Expense
(data 12 and data 189), and fian Size(data 12).
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Table 5-3 Data Definitions

DATA6:  Assets—Total (MM$)
This item represents current assets plus net ggogdant, and equipment plus other
noncurrent assets (including intangible assetgroed charges, and investments and advances).

DATA8: Property, Plant & Equipment (Net) (MM$)
This item represents the cost, of tangible fixempprty used in the production of revenue, less
accumulated depreciation.

DATA9: Long-Term Debt—Total (MM$)
This item represents debt obligations due more tmenyear from the company’s Balance
Sheet date or due after the current operating cycle

DATA10: Preferred Stock—Liquidating Value (MM$)
This item represents the total dollar value ofrieenumber of preferred shares outstanding in
the event of involuntary liquidation.

DATA12: Sales (Net) (MM$)
This item represents gross sales (the amount oéHgillings to customers for regular sales
completed during the period) reduced by cash disisptrade discounts, and returned sales
and allowances for which credit is given to custsn&he result is the amount of money
received from the normal operations of the busiffiess those expected to generate revenue
for the life of the company).

DATAL13: Operating Income before Depreciation (MM$)
This item represents Sales (NetihusCost of Goods Sold and Selling, General, and
Administrative expenses before deducting Depramiaepletion and Amortization.

DATA25: Common Shares Outstanding (MM)
This item represents the net number of all comnhames outstanding in year-end for the
annual file, and as of the Balance Sheet datéhéogtiarterly file excluding treasury shares.

DATA35: Deferred Tax & Invest Tax Credit (MM$)
This item represents the accumulated differencgdss income expense for financial
statements and tax forms due to timing differerarebsinvestment tax credit.

DATA36: Retained Earnings (MM$)
This item represents the cumulative earningsafrapany minus total dividend distributions
to shareholders. The stock adjustments made tétehisrelate to unissued shares.

DATA44: Debt—Due in One Year (MM$)
This item represents the current portion of longatdebt (included in Current Liabilities).

DATA46: Research and Development Expense (MM$)
This item represents all costs that relate to theslbpment of new products or services. The
amount reflects the company'’s contribution to redeand development.

DATA79: Debt—Convertible (MM$)
This item represents all costs that relate to theelbpment of new products or services. The
amount reflects the company'’s contribution to reseand development.

DATA181: Liabilities—Total (MM$)
This item represents tiseimof; 1. Current Liabilities — Total; 2. Deferred Tesxand
Investment Tax Credit (Balance Sheet); 3. Lialdit- Other; 4. Long-Term Debt — Total; 5.
Minority Interest

DATA189: Selling, General & Administrative ExpensedMM$)
This item represents all commercial expenses ofadipa (i.e., expenses not directly related to
product production) incurred in the regular cowkbusiness pertaining to the securing of
operating income.

DATA199: Price—Fiscal Year—Close ($&c)
These items represent the absolute close transadiging the period for companies on
national stock exchanges and bid prices for overetbunter issues. Annual prices are reported
on a calendar year basis, regardless of the corypfisgal yearend.

Source: Compustat North America (WRDfp://wrds.wharton.upenn.edu/ds/comp/inda/
N.B. MM$ means the unit is in millions of dolla&&c means the unit is in dollars and cents.
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Table 5-4 Variable Definitions

TotalDebt _data9 + data44

TotalAsses dateb
Book Equity=TotalAsset — ( TotalLiabilities + Pr eferredStok ) + DeferredTaes+ ConvertibeDebt

tlatab — (datal81+ datdl0) + data35+ datar9
CommonShasOutsanding x Price
M/B (market-to-book ratio)=
TotalAsset —( TotalLiabilities + Pr eferredStok) + DeferredTaes+ ConvertibeDebt
B data25x datal99
datab — (datal81+ datal0) + data35+ datar9

Book Leverage=

data8
Asset Tangibility (net property, plant and equipment / total asm%sg—

date6
datal3
Profitability (EBITD / total assets) =
date6
data46
R&D Expense(R&D / net sales) =
datel2
R&D Dummy = 1 if the firms do not report the R&D expense
atal89
Selling Expense(selling expense / net sales)ﬁ
date

Firm Size (logarithm of net sales)leg,,( datal2) *°

Dividend Payments-datal27
Investments-datal 13+ datal28+ datal29+ data219- datal07 — datal09 for firms reporting format codes 1-3
tatal13+ datal28+ datal 29— datal07 — datal 09— data309- data310 for firms reporting format codes 7
Change in Working Capital
=data236 + data274+ data301 for firms reporting format code 1
data274 - data236 — data301 for firms reporting format code 2 and 3
data274 - data301- data302- data303- data304 - data305- data307 — data312 for firms reporting format code 7
Internal Cash Flow=datal06 + datal23+ datal24+ datal25+ datal26 + data213+ data217 + data218 for firms reporting format code 1 to 3
datal06 + datal23+ datal 24+ datal 25+ datal 26 + data213+ data217 + data314 for firms reporting format code 7

5 The logarithm of net sales is used to assuredfa¢ionship between leverage ratio and nets sslissiar.
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Financial Deficit by Frank and Goyal (2003), Flannery and Ranga@gp0
_ DividendPgmentst Investmerg+ ChangelnWgkingCapitl — InternalCashflow
TotalAsses
Financial Deficit (net amount of equity and debt / total assets) &yhién and Titman (2007)
_ Aequity+ Adebt
TotalAsses
_ (4BookEquity- 4 RetainedEarnngs) + ( ATotalAsset — dequity)
TotalAsses
_ (4BookEquity- ARetainedEarrings) + [ ATotalAssed — ( ABookEquity- A RetainedEarrings)]

TotalAsses
[(datab — datal 81— datal 0+ data35+ datar9), — (datab — datal 81— datal 0+ data35+ datar9), ] — (data36 — data36-1) .\

datab:
(dateb, — dateb:-1) —{ [( datab — datal 81— datalO + data35+ datar9 ), — (dateb — datal81- datal 0+ data35+ datar9), ;] - (data36, — data36.-1)}

datab:
Financial Deficit Dummy = 1 if Financial Deficit is positive

Source: Compustat North America (WRDip://wrds.wharton.upenn.edu/ds/comp/inda/
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5.2.2 Motives of Variables
5.2.2.1 Market-to-book Ratio

A number of empirical studies have documented exmideon the negative
relationship between the leverage ratio and th&etdo-book ratio. The static trade-
off theory, the complex pecking order hypothesid t#re market timing theory give
interpretation on this relationship.

As high market performance is usually associateith Wie presence of good
growth/investment opportunities (Hovakimian et &001), static trade-off theory
considers market-to-book ratio as the proxy of &rmgrowth/investment
opportunities, and the firms make financial decisias a trade-off between the
interest tax shields of debt and the costs of fir@rdistress. It is generally believed
that growth opportunities play an important roledetermining a firm's financial
decision, and firms with good growth opportunitea® expected to have low debt
(Goyal et al., 2002). In the existence of greatalarinvestment problems, rational
bondholders are likely to require a higher costl@t financing, which prevents new
fund from being raised or leads to an inefficieabkruptcy negotiation during which
some future growth opportunities are lost fore\Baker and Wurgler, 2002). Rajan
and Zingales (1995), Houston and James (1996), kiovan et al. (2001),
Hovakimian (2006), Flannery and Rangan (2006), A#006), and Kayhan and
Titman (2007) find a negative relation between raath-book ratios, used as a

proxy for its growth opportunities, and leveraggas

Fama and French (2002) proxy market-to-book ratso fiams' expected
investment opportunities, and they predict itstrefeship with leverage ratio by the
pecking order theory. They argue that in the singdeking order world, leverage
ratio is determined by the accumulative differenbesveen retained earnings and
investment, in case profitability and investmentlays are persistent, for given
profitability, book leverage ratio is positivelylaged with investment opportunities.
In the complex pecking order world, firms balancerent and future financing costs,
so firms with larger investment opportunities akeely to maintain low-risk debt

capacity in order to finance future investment&réiy the relation between book
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leverage ratio and investment opportunities is tiegaThey discover a positive
relation between book leverage ratio and markdtetok ratio, and a negative
relation between market leverage ratio and maxkdtobk ratio.

Market timing theory considers market-to-book ragproxy of time measure,
suggesting that firms are likely to decrease (iase@ their leverage ratio by issuing
(repurchasing) equity when their stocks are oveeal(undervalued), i.e., when the
market-to-book ratio is high (low) (Rajan and Zileg 1995; Baker and Wurgler,
2002). Baker and Wurgler (2002) find that leverea® is strongly negative related
to firms’ historical market-to-book ratios; LeargdaRoberts (2005) replicate Baker
and Wurgler's (2002) analysis and report a negatlationship between leverage
ratio and market-to-book value. Baker and Wurgd®0Q) argue the trade-off theory
predicts that firms adjust the capital structureoftset the influence of market-to-
book ratio, while the market timing theory preditfst temporary fluctuations in
market-to-book have permanent effects on leverage. r

5.2.2.2 Asset Tangibility

The control hypothesis and static trade-off theexpect a positive relationship
between the leverage ratio and firms’ tangible l@sseompanies with safe, tangible
assets and abundant taxable income to shield fagebt financing; unprofitable
companies with risky, intangible assets shouldgsrefjuity financing (Brealey and
Myers, 2003). Rajan and Zingales (1995) make furtbgplanation on this
relationship: when a large proportion of a firmssats are tangible, these assets are
considered as collateral which diminishes the aékhe lender who suffering the
agency costs of debt; moreover, assets retain malee in liquidation; hence,
lenders are more willing to supply loans to then8rthe greater proportion of
tangible assets are. Titman and Wessels (1988Banger et al. (1997) proxy the
ratio of inventory plus gross plant and equipmentdtal assets as the collateral
value of assets; Rajan and Zingales (1995) and IMorand Zhdanov (2008) use the
ratio of fixed assets to book value of total asastthe assets tangibility; Hovakimian
et al. (2001), Baker and Wurgler (2002), Hovakimiennal. (2004), Leary and
Roberts (2005), Hovakimian (2006), Flannery and ggan(2006), Alti (2006) and
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Kayhan and Titman (2007) appoint net property, plamd equipment over total
assets as the assets tangibility. All of them fipmbitive relationship between

leverage ratio and asset tangibility.

However, Grossman and Hart (1982) make an oppgsieiction on this
relationship in the framework of information asynrgebecause the agency costs of
debt are increasing with the intangible assets,taadondholders of highly levered
firms are inclined to monitor such firms closely oemanagers’ consumption on
perquisites, firms with more intangible assets magyose high leverage ratio to limit

managers’ consumption of perquisites.

5.2.2.3 Profitability

The static trade-off theory expects a positiveti@teship between the optimal
leverage ratio and profitability: profitable firnsnd to have higher tax shield of debt,
lower probability of financial distress, and potalty higher overinvestment, and
they are in favour of debt financing, so their iege ratios are higher. The control
hypothesis also predicts a positive relationshigwben leverage ratio and
profitability because high leverage ratio acts tevpnt managers of firms with
significant free cash flows from overinvesting. dontrary, the dynamic trade-off
theory predicts a negative relationship between dp&mal leverage ratio and
profitability: firms that were highly profitable ithe past tend to be under-levered
because they cannot immediately offset the prafitgthat bumps them away from

the optimal leverage ratio.

The pecking order theory anticipates a strong megatlationship between
leverage ratio and profitability: profitable firnase likely to use a substantial amount
of the internal fund to repay the debt rather ttmmepurchase equity, and they are
likely to experience share price increase, heneg tbverage ratio is low. Since
firms have no incentive to offset the effects obfgability on leverage ratios, the
negative relationship between leverage ratio aonfitpbility will be persistent in the

long run.
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Titman and Wessels (1988) employ the ratios of afpeg income over sales,
and operating income over total assets as indatoprofitability, Fama and French
(2002), and Flannery and Rangan (2006) use EBIT ttal assets as indicator of
profitability, Rajan and Zingales (1995), Hovakimiet al. (2001), Hovakimian et al.
(2004), Leary and Roberts (2005), and Alti (2006)xy EBITDA over total assets
as profitability, and Berger et al. (1997), Baked aNurgler (2002), Hovakimian
(2006), and Kayhan and Titman (2007) use EBITD dwo&al assets as a proxy of
profitability; all of them find negative relationghbetween the leverage ratio and

profitability.

5.2.2.4 R&D Expense

The research and development expense and sellipgns& are usually
considered as the indicators of firms’ uniquenemsd their relationships with
leverage ratio are explained by the static tradi¢haory. Titman and Wessels (1988)
postulate that R&D expense measures the uniqgudoesise reason that the more a
firm spends on R&D, the more difficult for its coetgors to duplicate its
innovations and products. Titman (1983), Titman #Weksels (1988), Grinblatt and
Titman (2002), Hovakimian et al. (2004) expect a@yatee relationship by four
reasons. First, specialised assets and producty ignpater stakeholder costs: the
workers of such firms have job specific skills, Swgpliers have specific knowledge
and capital, and customers may find it difficultfiod alternative servicing for the
unique products. Second, specialised assets armtugisoimply potentially more
shareholder-bondholder conflicts: firms with larB&D and selling expense are
likely to be growth firms, the uncertainty faced the growth firms creates severe
shareholder-bondholder problems (high bankruptsgsjpthus these firms have few
chances to approach sizable amount of debt fingndihird, firms with high R&D
and selling expense may have little taxable easjiag a result they are unable to
use debt tax shields. Four, R&D and selling expesrse usually considered as
immediately expensed capital goods and they cateottreated as collateral.
DeAngelo and Masulis (1980) and Fama and Frencb22@egard R&D expense as
non-debt tax shields. They argue that since higiwer-debt tax shields imply no
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taxable income, a lower expected corporate tax eatd a lower expected payoff

from interest tax shields, leverage ratio is negdyirelated with R&D expense.

Fama and French (2002) use the ratio of R&D ovial tssets as the expected
investment and the non-debt tax shields, FlannedyRangan (2006) and Alti (2006)
use R&D as a proportion of total assets as the R&Pense, Titman and Wessels
(1988) utilize R&D over sales as the R&D expenserd@r et al. (1997) utilize R&D
over sales as the asset uniqueness; Hovakimiah é2091), Hovakimian et al.
(2004), and Kayhan and Titman (2007) employ R&Drowt sales as R&D expense.

All of them find negative relation between leveragio and R&D expense.

5.2.2.5 R&D Dummy

Since the missing data & & D Expensaloes not mean that firms do not have
R&D spending, thdR&D Dummyis adopted to distinguish firms that do not report
R&D spending from the firms report very low sperglifthe dummy is set to 1 if the
firm does not report R&D expense. Fama and FreB0602), Flannery and Rangan
(2006), Alti (2006) and Kayhan and Titman (2007) tee R&D dummy variable to
one if firms did not report R&D expense, and thiey fpositive relationship between
leverage ratio and R&D dummy.

5.2.2.6 Selling Expense

Besides R&D expense, selling expense is anothecatad of uniqueness. It is
expected to have a negative relationship with gwerlage ratio, explained by the
static trade-off theory. “Firms with relatively wupie products are expected to
advertise more and, in general, spend more in ptiogpand selling their products”
(Titman and Wessels, 1988).

Titman and Wessels (1988) proxy selling expensea caes for the selling
expense. They find a positive relation betweernrggkxpense and uniqueness, and a
negative relation between the uniqueness and lgeeratio, thus there is indirect
negative relationship between selling expense ewerdge ratio. Berger et al. (1997)

appoint selling, general and administrative expgnsger sales as the asset
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uniqueness; Hovakimian et al. (2004) use selling atministrative expenses over
net sales as the selling expense; Hovakimian €2@01), and Kayhan and Titman
(2007) utilize selling expense over net sales asstiling expense. All of them find

evidence of negative relationship between leveratie and selling expense.

5.2.2.7 Firm Size

Control hypothesis and static trade-off theory $ee a positive relationship
between leverage ratio and firm size: firms makaricial decisions by considering
the interests and costs of debt regarding to tteefactor. Fischer et al. (1989), Baker
and Wurgler (2002), Hovakimian et al. (2004), Famnnand Rangan (2006), and
Kayhan and Titman (2007) argue that large firms rhaye high optimal leverage
ratios because they have greater access to capitklets, have less volatile cash
flows, and are less likely to become financiallytrissed. However, Rajan and
Zingales (1995) expect the effect of firm size emerage ratio to be ambiguous: on
the one hand, since large firms tend to be morersified and fail less often, firm
size, as an inverse proxy for the probability ofkaptcy, is positively related with
leverage ratio; on the other hand, size might Ipeoay for the information outside
investors have, which increases the outside invEspoeference for equity. Titman
and Wessels (1988) and Grinblatt and Titman (2G@®plement that small firms
pay much more than large firms to issue new equibych means by raising fund in
the same way they may be more levered than langas;fismall firms use
significantly more short-term debt than long-terebtlbecause the transaction costs
of issuing long-term debt and the adverse incentb&s associated with long-term

debt are higher for small firms than for large f&rm

Fama and French (2002) suggest firm size measusrédaeanatural logarithm of
total assets is also an inverse symbol of vohatikind they explain the relationship
between leverage ratio and firm size by peckingeptteory. Since firm size is an
adverse indicator of cash flow’s volatility, smétims are usually with volatile cash
flows; in order to avoid issuing new risky equities forgoing investment

opportunities, small firms tend to keep lower |leg ratios.
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Berger et al. (1997), Hovakimian et al. (2001), Baamd French (2002), and
Flannery and Rangan (2006) measure firm size bynttaral logarithm of total
assets. Rajan and Zingales (1995), Titman and \Wée€k@88), Baker and Wurgler
(2002), Hovakimian et al. (2004), Leary and Rob&R805), Hovakimian (2006),
Alti (2006), Kayhan and Titman (2007) and Morelled Zhdanov (2008) use the
natural logarithm of net sale as firm size. Titnaand Wessels (1988) discover a high
correlation (0.98) between the log of total asseis log of total sales as the proxy
for firm size in an unreported model. Fischer et(3989) select the average of the
quarterly total liabilities plus common equity matkvalue as the firm size. All of

them prove the positive relation between the leyeratio and the firm size.

5.2.2.8 Industry

Industry variable is utilized to capture the indysipecific characteristics of
leverage ratios not captured by other explanatanatles. Hovakimian et al. (2001)
and Hovakimian et al (2004) utilize firms’ industrgedian leverage ratio as the
industry variable, and the industry classificatistrased on the three-digit SIC code;
Flannery and Rangan (2006) use firms’ lagged imglusedian market debt ratio as
the industry vairable. All of them find positivelagon between leverage and the
industry variable. Berger et al. (1997) use thset fR2-digit of SIC code as industry
dummies, and Kayhan and Titman (2007) introduce iddustry dummies to
represent the industry nature, and the industrygsdiaation is based on Fama and
French 48-industry classification; they do not mepbe results of these industry
dummies. This research has tested the industry desnaccording to above authors
on the 2-digit SIC code, 3-digit SIC code and tleemB and French 48-industry
classification, and found serious singular probtire to the fact that many industries
in the category claim no sample firm for them. Bahie reported model the industry
dummy is dropped and the impact of industry isespnted by a constant variable,

and the result for the regression is robust.

Table 5-5 describes the predicted signs of the aldependent variables by

different capital structure hypotheses.

145



Table 5-5 Predicted Signs of Independent Variables

Static Dynamic Pecking Market
Trade-off Trade-off Order Timing
Simple +
Market-to-Book - -
Complex -
Asset Tangibility +
Profitability + - -
R&D Expense -
Selling Expense -
Firm Size + +

5.2.3 Optimal Capital Structure

The optimal leverage ratio can be derived by daffiermethods. It can be
obtained in dimensions of cross-sectional, timéeseor panel data. A relatively
simple method is to get the optimal leverage rabe the firm’s industry average,
or from the firm’s own historical average in themgde period (Shyam-Sunder and
Myers, 1999), or a mixture. A relatively complex timed is to get the optimal
leverage ratio by running regressions on a numbdet@rminant variables from one
of these three dimensions. Three models are thé¢ popsilar ones in the regression
method: OLS regression, tobit regression, and grea-MacBeth regression. OLS is
easy to manipulate and empirical evidences haveeprahat it adapts to various
circumstances. Fama-MacBeth is used to avoid utaderg coefficient standard
errors (Flannery and Rangan, 2006). A firm’s legeraatio can be above one if its
value of debt is negative, value of equity is pesitand the absolute value of debt is
larger than its value of equity, which is typicdloases of financial distress or large
contingent claims (Bruner, 1988). A firm’s leveraggio can be below zero if its
value of debt is negative, value of equity is pesitand the absolute value of debt is
smaller than the value of equity, which is untypio& operating company with
abnormal high reservation of cash or unused depaay (Bruner, 1988). Some
authors consider it is most common for the levenag® to be between 0 and 1,

therefore the tobit model is adopted to censor reye outliers. These three
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regression models are widely used in the studyptfmal leverage ratio, and there is

no evidence that any one model outperforms ther e

Berger et al. (1997), Fama and French (2002) anid(2006) make use of the
OLS model in their studies; Hovakimian et al. (2D0ilize tobit model with double
censoring at 0 and 1 for their test; Leary and Rsbh@005) use the Fama—MacBeth
regression in their study. Rajan and Zingales (1288 the tobit model which is left
censored at -1, Hovakimian (2006), and Kayhan aichah (2007) use the tobit
model which is double censored at 0 and 1, and tloéige the tobit model results
are very similar to the OLS model results. Flanrearg Rangan (2006) employ both
the Fama-MacBeth model and the OLS, and yield amdstimates. Baker and
Wurgler (2002) make use of all the three models {tiit model is censored at 0 and
1) and confirms the same results. Hovakimian e{28104) uncover that the results
from the OLS model do not change when they usarecéited regression model or a
censored regression model (tobit).

5.2.4 Tobit Model

James Tobin proposes the most popular econometideinfor censored data
about the relationship between household incomeeapénditure of durable goods.
In economic surveys of households, the expenditoresautomobiles or durable
goods have a lower limit of zero for some respotsldsut take on a wider range of
values above the limit for the other respondentsbi (1958) recommends that
when estimating statistical relationship of a lditvariable to other variables and
testing hypotheses about the relationship, the exdration of observations at the
limiting value should be considered. Under the winstances, the explanatory
variable influences not only the probability of itnexplained variable but also the
size of non-limit explained variable. Although thgobit analysis takes the
probability of limit and non-limit explained varikh into account, it ignores
information on the value of the explained variabeen it is available; though the
multiple regressior{OLS) considers the value of the explained vaealtlis unable
to deal with the probability of limit explained valble. Tobin thus presents a model

as a hybrid of probit analysis and multiple regi@ssThis model is named thebit
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model after Tobin’s name. It is also know as a censgrednal regression model
(Maddala, 2001).

The tobit model expresses the explained varialdpdddent variable) in terms of

a latent variable:
Yi*:a'*',gXi'*'Ei &~IN (0, g%)
The latent variablg; satisfies the classical linear model assumptiot &itnormal,

homoskedastic distribution and a linear conditiomalan.x can be in the forms of
either a single variable or a vectyris observed ify, >0 and is not observed if
y, <0. The observed;, is defined as

Y=y, =a+Bx+eg  if y;>0

y, =0 ify, <0
The likelihood function for the tobit model is ansbination of two parts. For all

observations thaf >0, the contribution to the likelihood is:

14l(y,~a-Bx)!0]
o ®f(a+pLBx) o]
___£¢(yi_a_,BXi)

g g

. o a+ Bx
prob(y, >0)x ¢ (y |y, >0)=a( fx)x

because ¥, -a - B x )/ 0 has a standard normal distribution.

For all observations that <0, the contribution to the likelihood is

prob(y. <0)=1-® (2 +O_ﬁ X0

becausef has a standard normal distribution. Putting bo#nts together, the
o

likelihood function is
Y. a+ ,3x.
L= |_! p = PR |_! [1-P(—)]

The first part resembles the multiple regressiod @re second part resembles the

probit analysis. The log-likelihood function foretlobit model is
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a- ,3x.

= Zlog[ L dma=Px )]+Zlog[1 @ 1EX /3’“)]

Greene (2000) finds out that the ordinary leastasegp (OLS) estimates are
smaller than the maximum likelihood (ML) estimatesyd empirically the ML

estimates can often be approximated by dividingdh& estimates by the fraction of

O O
non-limit observations in the samplg; /3, =m/N

whereasy, is the number of un-limit observations, aNdis the number of total

observations.

The expected value gfis
E( Vi ):prob(yi =a +ﬂxi té&i ) x E( Yi | y,=a +ﬂxi té&i )+pr0b(yi =O)>< E( Vi | Vi :O)
=probg; >0)xE(y; |y; >0)+prob(y; <0)x0

R

= (9 Px 'BX')(0+/J’x.)+0¢[(a+ﬂx.)/0]

The marginal effects of a change in a continuoysdagatory variable on the latent
variable y; is:

OE(y; | x)

Ix. =g; j0@i)

J
The marginal effects of a change in a continuouglagwatory variable on the

observed variablg is:

OE(y; I xi)

S =, xprob(y] >0)= 5, x & (TTEK 'BX') joai)

J
More general, for the latent variam:e:a + B x +¢& and observed variabeif they
satisfy

y=m ify <m

Y=y =a+Bx+e  ifm<y<n
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y=n ify =n
whereas m<n, the marginal effects on the obseraedhley, is

0E(Y, | x)
0 x:

J

= 3, xprob(m<y; <n)

The marginal effects of the explanatory variable the observed variablg ,

conditional ony; >0 is

2

. a+px a+ Bx
OE(y, %Y, >0) _ ) )

1. At Bx ]
9% Sl @ Pxy [¢(a+,3xi)]}
o o
therefore
a+tBx a+pBx. °
aE(yil)(i):{cD(a‘FﬂXi)ﬂ x{l_a+ﬁxixﬂ p )-[(do_)] }}
9x; g ! a+:8Xi a+lei
: (T TEX) (@t Ex
o o
a+LBx
i . o)
+{ﬁ><¢(—”+f”)x[a+ﬂ>q+a+ﬂx_]}
o TP
o
—proty >0)x OE(y;x.y; > 0) , dprob(y; >0) Ly %y > 0]

Xj an

The above equation shows that the change in theceeg value oy, with respect

tox; has two effects: the first part affects the coodiél mean of/:, and the second

part affects the probability that the observatial e positive.

Quite a few earlier papers have employed the telgitession for their leverage
ratio research. Rajan and Zingales (1995) run dngles regression with the
dependent variables in year 1991 and all the eqpday variables by four year
averages between 1987 and 1¥90Hovakimian et al. (2001) run one single
regression for a sample of 39387 firm-year with ¢kent period between 1979 and

1997; Hovakimian et al. (2004) run two single regrens for a sample of 1679 firm-

16 They average the explanatory variables to redue@oise and to account for slow adjustments (Ratjan
Zingales, 1995, p1452).
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year and a sample of 21823 firm-year between 19822800; Hovakimian (2006)
runs a single regression for a sample of 56259-filar between 1983 and 2002;
Kayhan and Titman (2007) run one pooled regressinrl09283 firm-year for the
period between 1960 and 2003; Harford et al. (20Qif) 20 separate annual
regressions between 1981 and 2000, and the armmales sizes are different subject

to the availability of M&A announcements in eaclaye

5.2.5 Estimation of Coefficients, Prediction, and Bviation of Optimal Leverage
Ratios

In this research, the book leverage ratio deviatim®@ computed by three stages.
At the first stage, the actual book leverage rafmistimet) are regressed on the
independent variables (at tintel) to get the estimates for the coefficients: a# th
sample firms are standardised into an 11 year wingi®, +5] and the tobit
regression is run based on a sample of 3295 fidealg) of the five years before the
announcement yedr[-5, -1]. At the second stage, the estimated s=joa equation
is used for predicting the value of optimal bookelage ratios for given values of
independent variables: the estimated coefficierdssabstituted into each year of the
11 years for actual values of independent variabbepredict the optimal book
leverage ratios. At the third stage, the predidiedk leverage ratios are subtracted

from the actual book leverage ratios to get thaatmen.

Stage 1: Estimation

At this stage, the actual book leverage ratiosrageessed on the independent
variables to get the estimates for the coefficidnytdhe tobit model. The dependent
variable, the book leverage ratio (at tirt)eis regressed on a number of lagged
independent variables (at tintel): the Market-to-book Ratipthe Asset Tangibility
the Profitability, the R&D Expensethe R&D Dummy the Selling Expenseand the
Firm Size These independent variables are lagged one pericetiuce the problem
of simultaneity: using contemporaneous variabley nealuce explanatory power if
the firm does not have enough time to respond tstmezent changes in explanatory
variables as suggested by Rajan and Zingales (1B8%&gr and Wurgler (2002), and

7 In each year there are 659 firms, so combinindithes between year -5 and year -1 the samplecgrassion
is made up of 659*5=3295 firms.
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Alti (2006)'2. There are 659 firms in each year of the standaddiL1-year window.
The tobit model runs a pooled cross-sectional ssgoe on the firm-year [-5, -1] and
the sample is made up of 3295 firms. The reasoth®regression sample selection
between year -5 and -1 is upon the assumptionfitinat’ leverage ratios are stable
and unaffected by the event of M&A before the amuamment year (year 0),
therefore an out-of-sample regression should beetteibestimation than the in-
sample regression to capture the impact of M&A iomg’ capital structure changes.
The regression model is stated below.

ActualLeveageRatio = a + S, (M/B)_, + p, AssetTagillity,, + 2,
Profitability,_, + 5, R& DExpensg, + . R& DDummy,, + S, SellingExgnse,

+ [, FirmSizeq + &

Table 5-6 reports the descriptive statistics ofiakcteverage ratios over the 11
year window [-5, +5]. It divides the 659 samplerfg into two groups according to
whether the actual book leverage ratios increasdeorease between year -1 and
year 0. The Increase Group consists of 397 firmghé 11-year period, this group
shows minimum actual book leverage ratio of 0, avaimum ratio lower than 1 in
years [-5, +1] and higher than 1 in years [+2, +Bje median of actual book
leverage ratios keeps decreasing between yeard-5lamexperiences a sudden jump
from 0.160 in year -1 to 0.283 in year 0 (76.9%@ase), and keeps decreasing again
afterwards. The mean of actual book leverage slio&same tendency and there is a
jump from 0.178 in year -1 to 0.301 in year O (88.ihcrease). The Decrease Group
consists of 262 firms. In the 11-year period, tnsups shows minimum actual book
leverage ratio of 0. It shows maximum ratios lotam 1 in years [-5, -3], between 1
and 2 in years [-2, +1], and higher than 2 in yd&gs +4]. The median fluctuates
slightly between 0.173 and 0.183 in years [-5, dtpps between year -1 and 0 from
0.179 to 0.146 (18.4% reduce), surges between emrd 1 from 0.146 to 0.199
(36.3% increase), and keeps stable afterwards.mden shows the same tendency.

For both groups, the median and mean approve thergsion that M&A changes

18 Thanks to Professor Wurgler, Professor Alti anoféssor Flannery's replies of E-mails by explainihig to
me.
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firms’ actual book leverage ratios dramaticallytla announcement year, and the

leverage ratio revert back in the years after ti&AM
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Table 5-6 Descriptive Statistics of Firm’s Actual Bok Leverage Ratios
This table describes the statistics of sample fiantial book leverage ratios in the 11 year windesy +5].
The announcement year is set to 0, the previousofdhe announcement year is set to -1, and theyear
of the announcement year is set to 1. The sampieae up of 659 acquiring firms (deals). According
whether the actual book leverage ratios increaskecrease between year -1 and year 0, the santlileded
into two groups, the Increase Group and DecreasepGBook Leverage ratio is defined as total detat/t
assets.

-5 -4 -3 -2 -1 0 1 2 3 4 5
Panel A (Increase Group) N=397
Min 0.000 0.000 0.000 0.000 0.000 0.002 0.00000®@ 0.000 0.000 0.000
Max 0.915 0.847 0.777 0.742 0.789 0.930 0.9624520 1516 1.790 1.778
Med 0.184 0.177 0.166 0.165 0.160 0.283 0.27126% 0.253 0.244 0.230

Mean 0.208 0.200 0.191 0.188 0.178 0.301 0.291288® 0.275 0.267 0.262
Std. Dev. 0.160 0.155 0.154 0.151 0.147 0.159 0.16818® 0.189 0.189 0.206

Panel B (Decrease Group) N=262

Min 0.000 0.000 0.000 0.000 0.000 0.000 0.00000® 0.000 0.000 0.000
Max 0.671 0.729 0.796 1.484 1345 1.130 1.1252072 2.158 2.056 1.959
Med 0.17v3 0.183 0.180 0.183 0.179 0.146 0.19919® 0.193 0.203 0.194

Mean 0.195 0.206 0.205 0.212 0.214 0.175 0.220229 0.222 0.219 0.221
Std. Dev. 0.152 0.161 0.167 0.194 0.193 0.170 0.184220 0.220 0.216 0.229

Data Source: WRDS Compustat North America.
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Table 5-7 describes the statistics of the variablethe whole 3295 firm-year
sample. Thanarket-to-book raticanges between -3.148 and 18.295 with a mean of
2.032; the asset tangibility ranges between 0.0@60e946 with a mean of 0.371; the
profitability ranges between -0.956 and 0.548 wathmean of 0.159; the R&D
expense ranges between 0 and 10.216 with a mea04d; the R&D dummy takes
the value of either 0 or 1 and with a mean of 0,5h& selling expense ranges
between 0.060 and 9.343 with a mean of 0.518;ithedize ranges between -0.438
and 4.839 with a mean of 2.622.
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Table 5-7 Descriptive Statistics of Independent Vaables
This table describes the statistics of independariables for the tobit regression. The sample aslenup of
3295 firm-year between year -5 and year -1. Thepeddent variables includdarket-to-book Ratipthe
Asset Tangibility(net PPE/ total assetff)e Profitability(EBITD/total assets)the R&D Expense(R&D/net
sales) the R&D Dummy(set to 1 if the firms do not report R&Ehe Selling Expense(selling expense/net
sales) and theFirm Size(logarithm of net sales)

M/B Asset  Profitability R&D R&D Selling Firm

Tangibility Expense Dummy  Expense Size
Min -3.148 0.006 -0.956 0.000 0.000 0.060 -0.438
Max 18.295 0.946 0.548 10.216 1.000 9.343 4.839
Med 1.564 0.335 0.157 0.000 1.000 0.369 2.621
Mean 2.032 0.371 0.159 0.040 0.514 0.518 2.622
Std. Dev. 1.707 0.206 0.090 0.317 0.500 0.588 0.741

Data Source: WRDS Compustat North America.
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Table 5-8 illustrates the correlations betweenitfiependent variables by the
Spearman correlation test and the Pearson cooelaiest. Spearman's rank
correlation coefficient (or Spearman's rho), whiska nonparametric version of the
Pearson correlation, measures the association eéetiveo variables based on the
ranks of the data. Pearson correlation coefficigvitich assumes the data are
normally distributed, measures the association éetviwo variables at interval level.
For the Spearman test, there are higher correkatioetween profitability and
Market-to-book ratio with a value of 0.470, betweB&D expense and R&D
dummy with a value of -0.931, and between sellirgemse and profitability with a
value of -0.409. As the independent variables aterval rather than ordinal, the
Pearson test is more reliable than the SpearmanTies Pearson test shows low
correlations between variables, which supports riffmistness of regression. The
highest correlation in absolute value is betweenrketao-book ratio and
profitability with a value of 0.355; the lowest celation in absolute value is between
profitability and R&D dummy with a value of -0.0264arket-to-book ratio has
positive correlation with profitability, R&D expeasand firm size; asset tangibility
has positive correlation with profitability, R&D dumy, selling expense and firm
size; profitability has positive correlation withanket-to-book ratio, asset tangibility
and firm size; R&D expense has positive correlatoth market-to-book ratio and
selling expense; R&D dummy has positive correlatwith asset tangibility and
selling expense; selling expense has positive ketioa with asset tangibility, R&D
expense and R&D dummy; firm size has positive dati@ with market-to-book
ratio, asset tangibility and profitability.
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Table 5-8 Correlations between Independent Variabk
This table demonstrates the correlations betwedgpendent variables. The sample is made up of B285
year between year -5 and year -1. The independariables includeMarket-to-book Ratip the Asset
Tangibility(net PPE/ total assetsihe Profitability(EBITD/total assets)the R&D Expense(R&D/net sales)
theR&D Dummy(set to 1 if the firms do not report R&Ehe Selling Expense(selling expense/net sam)
theFirm Size(logarithm of net sales)

Spearman M/B Asset  Profitability R&D R&D Selling Firm
Pearson Tangibility Expense Dummy  Expse Size
M/B -0.154 0.470 0.180 -0.105 -0.165 0.060
Asset Tangibility -0.151 0.113 -0.244 0.211 0.261 0.208
Profitability 0.355 0.090 0.071 -0.077 -0.409 0.120
R&D Expense 0.102 -0.106 -0.281 -0.931 -0.042 0.007
R&D Dummy -0.084 0.249 -0.026 -0.130 0.046 -0.079
Selling Expense -0.048 0.219 -0.332 0.121 0.150 0.050
Firm Size 0.045 0.162 0.196 -0.180 -0.069 -0.115

Data Source: WRDS Compustat North America.
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In order to check the robustness of the regressiongariate tests are undertaken
to probe the relations between the book leverage aad each of the independent
variables. Table 5-9 reports the results of thesganiate tests. The sample is the
same as the one for the regressions, which is mpd# 3295 firms (deals) of the
five years before the M&A announcement. The indeeen variables include
Market-to-book Ratipthe Asset Tangibility (net PPE/ total assets)e Profitability
(EBITD/total assets)theR&D Expense (R&D/net salegheR&D Dummy (set to 1
if the firms do not report R&D)Xhe Selling Expense (selling expense/net sakw)

theFirm Size (logarithm of net sales)

In PanelA, the independent variables are divided into 3 pedelent groups
according to the percentile of valuesascendingorder (Group 1 with the lowest
values, Group 2 with intermediate values, and GrB8upith highest values). The
One-wayANOVA (Levene’sF-test) examines the equality of means (the means of
actual book leverage ratios) among the three samplee null hypothesis is that the
three sample means are equal. For the market-th-taim (M/B), Group 1 (low
value) is with mean of 0.244, Group 2 (mid valuepvith mean of 0.195 and Group
3 (high value) is with mean of 0.157, and the Orag+#WNOVA test is significant at
the 1% level. This result illustrates that M/B iedehas an impact on the book
leverage ratio, and the relationship is negatiweaddition, profitability and R&D
expense show significance and negative relatiom wie book leverage ratio. In
contrast, the asset tangibility and selling expesisew significance and positive
relation with the book leverage ratio. The univiiest on firm size does not show a

trend on the sample means and is statisticallgmifscant.

In PanelB, the R&D dummy is divided into 2 groups accordiogits dummy
value 0 and 1, and the Independent-Samiplest (two-tailed) examines the equality
of means (the means of actual book leverage ragtyeen the two samples. The
null hypothesis is that the two sample means atmledeing consistent with the
regressions, this univariate test indicates thetipegelation between book leverage
ratio and the R&D dummy and thest is statistically significant.
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Table 5-9 Univariate Tests of the Actual Book Leverge Ratios on Actual Independent Variables
This table reports the univariate tests of the aldbook leverage ratios on actual independent blmsa The
tests are based on a sample of 3295 firms (deélff)eofive years before the announcement year. The
independent variables includelarket-to-book Ratip the Asset Tangibility(net PPE/ total assetdhe
Profitability(EBITD/total assets)theR&D Expense(R&D/net salegheR&D Dummy(set to 1 if the firms do
not report R&D) theSelling Expense(selling expense/net saks)l theFirm Size(logarithm of net saledh
PanelA, the independent variables are divided into 3pedeent groups according to the percentile of walue
in ascending order, and the One-way ANOVA (Levertetest) examines the equality of means (the means
of actual book leverage ratios) among the threeplmsnThe null hypothesis is that the three sampans
are equal. In Pan8, the dummy variable is divided into 2 groups adogy to its value, and the Independent-
Sampleg-test (two-tailed) examines the equality of meaesvieen the two samples. The null hypothesis is
that the two sample means are equal. ***, ** angiehotes the significance level at 1%, 5% and 10%.

Panel A
Group Pemtile No. LevMean Std.Dev. Std. ErrorF-statistic
Market to Book 1 0~30 988 0.244 0.165 0.005 76.319%**
2 30~70 1319 0.195 0.154 0.004
3 70~100 988 0.157 0.158 0.005
Asset Tangibility 1 0~30 988 0.159 0.157 0.005  128.599%**
2 30~70 1319 0.179 0.141 0.004
3 70~100 988 0.264 0.173 0.006
Profitability 1 0~30 988 0.241 0.185 0.006  128.889***
2 30~70 1319 0.215 0.158 0.004
3 70~100 988 0.134 0.118 0.004
R&D Expense 1 0~30 988 0.232 0.174 0.006 93.301***
2 30~70 1319 0.216 0.166 0.005
3 70~100 988 0.142 0.127 0.004
Selling Expense 1 0~30 988 0.102 0.111 0.004  524.189***
2 30~70 1319 0.190 0.117 0.003
3 70~100 988 0.307 0.190 0.006
Firm Size 1 0~30 988 0.198 0.190 0.006 0.021
2 30~70 1319 0.199 0.167 0.005
3 70~100 988 0.198 0.119 0.004
Panel B
Group Dummy No. Lev Mean Std. Dev. Std. Erront-statistic
R&D Dummy 1 0 1601 0.163 0.132 0.003 -12.552%**
2 1 1694 0.232 0.180 0.004
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Table 5-10 reports the estimated coefficientsrondi actual book leverage ratios
on the independent variables by the tobit moddlti#d coefficients are statistically
significant at the 1% level. The coefficient for mket-to-book value is -0.006 and
statistically significant. Market-to-book ratio stis for the growth/investment
opportunities or a measurement of firms’ value sgeds in place, which is explained
by the static trade-off theory and the pecking ordgothesis. It also stands for time
measure which is explained by the market timingtheThe static trade-off theory,
the complex version of pecking order hypothesis amarket timing predict a
negative relationship between the book leverage eatd the market-to-book ratio,
and these predictions have been proved by quigsvaempirical studies. Though the
coefficient of market-to-book ratio in this resdars not economically significant, its
negative relationship and statistical significamace consistent with those empirical
results of Rajan and Zingales (1995), Houston amde$ (1996), Hovakimian et al.
(2001), Baker and Wurgler (2002), Hovakimian (2Q0@8annery and Rangan (2006),
Alti (2006), and Kayhan and Titman (2007).

The asset tangibility coefficient is 0.142 andistadally significant. The control
hypothesis and the static trade-off theory predigm®sitive relationship between the
leverage ratio and the asset tangibility becausy guppose tangible assets are
considered as collateral and debt lenders arengith supply loans to the firms with
large proportion of “safe” assets. The result ofs tihesearch fits the control
hypothesis and the static trade-off theory, antbissistent with the empirical results
of Hovakimian et al. (2001), Baker and Wurgler (2D0Hovakimian et al. (2004),
Leary and Roberts (2005), Hovakimian (2006), Flaprend Rangan (2006), Alti
(2006), Kayhan and Titman (2007), and Morellec Zhdanov (2008).

The profitability coefficient is economically siditant with a negative value of -
0.320 and statistically significant. This resuloyes the pecking order theory which
anticipates a strong negative relation betweeneierage ratio and profitability that
profitable firms are likely to use the profits &pay debt and profitable firms usually
experience share price increases, therefore therdge ratio decreases. This result

also supports the dynamic trade-off theory thamdirthat were highly profitable (or
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suffer a loss) in the past are likely to be undseted (or over-levered), which is
explained by the effects of profitability on theveion of actual leverage ratio from
the optimal leverage ratio. This result is consisteith those of Rajan and Zingales
(1995), Berger et al. (1997), Hovakimian et al.Q2Q) Fama and French (2002),
Baker and Wurgler (2002), Hovakimian et al. (2004¢ary and Roberts (2005),
Flannery and Rangan (2006), Alti (2006), Hovakim{2006), Kayhan and Titman
(2007), and Morellec and Zhdanov (2008). It does support the static trade-off

theory which predicts a positive relationship.

The R&D expense coefficient is economically sigrafit with a negative value
of -0.101 and statistically significant. This resslipports the static trade-off theory
which considers R&D as an indicator of firms’ unémess and non-debt tax shields,
and predicts a negative relationship between therdge ratio and R&D expense.
This result fits the empirical results of Titmardaiwessels (1988), Hovakimian et al.
(2001), Fama and French (2002), Hovakimian et2004), Flannery and Rangan
(2006), Alti (2006), and Kayhan and Titman (2007).

The R&D dummy coefficient is 0.032 and statistigaignificant. The dummy is
used to distinguish firms that do not report R&Desging from the firms which
report very low spending. The dummy is set to firths do not report their R&D
spending. There is no theory to predict the signthid dummy. This result is
consistent with those of Fama and French (2002nhridry and Rangan (2006), Alti
(2006) and Kayhan and Titman (2007).

The selling expense coefficient is 0.089 and gstediby significant. The static
trade-off theory considers selling expense as aidrcof uniqueness, and predicts a
negative relationship between the leverage ratw salling expense. This research
result does not support previous research. Howévisryesult is consistent with the

univariate test in Table 5-9.

The firm size parameter is 0.016 and statisticsiliyificant. This result upholds

both the static trade-off theory and the peckindeortheory. The static trade-off
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theory explains the positive relation between lager ratio and firm size by
explaining that larger firms have greater accessagutal markets with low costs,
thus they can afford to be highly levered. The peglorder theory argues that small
firms are likely to keep low leverage ratio in orde avoid costs of financial distress
because the firm size is adversely related with eadatility. This result is consistent
with the result of Rajan and Zingales (1995), Thnaad Wessels (1988), Baker and
Wurgler (2002), Hovakimian et al. (2004), Leary d@Rdberts (2005), Hovakimian
(2006), Alti (2006), Kayhan and Titman (2007) andrillec and Zhdanov (2008).
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Table 5-10 Estimated Coefficients by Tobit Regressi

This table reports the estimated parameters ofsfioptimal book leverage ratios by the tobit modélis
research standardises all the sample firms intblayear window (from 5 years before the announcémaeeh
years after the announcement) and runs the tapi¢ssion based on a sample of 3295 firms (dealledive
years before the announcement year. The dependgable is thédbook leverage ratioand the independent
variables include Market-to-book Ratip the Asset Tangibility(net PPE/ total assets)the
Profitability(EBITD/total assets)theR&D Expense(R&D/net salegheR&D Dummy(set to 1 if the firms do
not report R&D) theSelling Expense(selling expense/net sabx) tha=irm Size(logarithm of net sales)

ActualLeveageRatio=a + B, (M /B),_, + (5, AssetTagilbity,, + S, Profitability,_, + £,
R& DExpensg, + S, R& DDummy,_, + S SellingExense , + B, FirmSize, *+ &

For each independent variable, the estimated paeansereported, and th&statistic, the~-statistic and the
Log Likelihood Ratiare reported. ***, ** * denotes the significantayel at 1%, 5%, and 10%.

Coefficient Std. Error Z-statistic

Constant 0.102 0.012 8.368***
Market-to-book -0.006 0.002 -3.425%*

Asset Tangibility 0.142 0.014 9.979***
Profitability -0.320 0.037 -8.736***

R&D Expense -0.101 0.017 -5.979*+*

R&D Dummy 0.032 0.006 5.780***

Selling Expense 0.089 0.005 17.817***

Firm Size 0.016 0.004 4.216***

Adjusted R-Squared 0.241
F-statistic 150.730 ***
Log Likelihood Ratio x° (7) 940.536 ***
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A robust test is undertaken to check if any potrdutliers of the independent
variables in Table 5-7 bias the estimation. If ieusl indeed exist, the exclusion of
them should return a series of estimated coeffisi@rich fit the theoretical model
better than the estimated coefficients of the samgl 3295 firm-year. In the
robustness check, all the independent variablesefgxthe R&D dummy) are
winsorized at the -/+ 3 standard deviation poini] ghe sample size is reduced to
3134 firm-years. The estimated coefficients byttobgression are shown in the table
below. Comparing this table with Table 5-10, thé&eno improvement in the
estimation coefficients. Hence there is no potémtidlier problem and the sample

size should be kept as 3295 firm-years as in Tadle

Robust Check: Estimated Coefficients by Tobit Regresion
This table reports the estimated coefficients blyittoegression of the truncated
sample. All the independent variables (except R&bnthy) are truncated at -/+3
standard deviation level to exclude potential eusli The sample is made up of 3134
firm-year.

Coefficient Std. Error Z-statistic
Constant 0.119 0.014 8.526***
Market-to-book -0.008 0.003 -2.875%**
Asset Tangibility 0.081 0.019 4,394+
Profitability -0.271 0.047 -5.704***
R&D -0.666 0.081 -8.205***
R&D Dummy 0.008 0.006 1.358
Selling Expense 0.186 0.013 14.010***
Firm Size 0.010 0.004 2.426**
Adjusted R-Squared 0.237
F-statistic 181.004 ***
Log Likelihood Ratio;(2 (7 1104.413 ***

Table 5-11 reports the estimated coefficients Ioyudtiple OLS regression. The
multiple OLS regression shows qualitatively the earasults as the tobit model.
Except the constant and R&D dummy, all the otheffatients of the multiple OLS
regression are slightly smaller than those of ¢t tmodel, which is explained by
Greene (2000) that empirically the ML estimates ofien be approximated by

dividing the OLS estimates by the fraction of nond observations in the sample.
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Table 5-11 Estimated Coefficients by Multiple OLS Rgression
This table reports the estimated parameters ofsfioptimal book leverage ratios by the OLS moddlisT
research standardises all the sample firms intblayear window (from 5 years before the announcémaeeh
years after the announcement) and runs the muf@p® regression based on a sample of 3295 firmagje
of the five years before the announcement year. ddpendent variable is thmok leverage ratioand the
independent variables includelarket-to-book Ratip the Asset Tangibility(net PPE/ total assetghe
Profitability(EBITD/total assets)theR&D Expense(R&D/net salegheR&D Dummy(set to 1 if the firms do
not report R&D) theSelling Expense(selling expense/net sabag) tha=irm Size(logarithm of net sales)

ActualLeveageRatio=a + B, (M /B),_, + (5, AssetTagilbity,, + S, Profitability,_, + £,
R& DExpensg, + S, R& DDummy,_, + S SellingExense , + B, FirmSize, *+ &

For each independent variable, the estimated paeansereported, and théstatistic, the~-statistic and the
Log Likelihood Ratiare reported. ***, ** * denotes the significantayel at 1%, 5%, and 10%.

Coefficient Std. Error Z-statistic

Constant 0.119 0.011 10.604***
Market-to-book -0.006 0.002 -3.413***

Asset Tangibility 0.128 0.013 9.705***
Profitability -0.278 0.034 -8.253***

R&D Expense -0.064 0.008 -7.557***

R&D Dummy 0.034 0.005 6.512***

Selling Expense 0.088 0.005 18.804***

Firm Size 0.010 0.003 2.995%**
Adjusted R-Squared 0.249
F-statistic 157.278***
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Stage 2 Prediction

At this stage, the estimated coefficients of tHattmmodel are used to predict the
value of the optimal book leverage ratio for giwaalues of independent variables.
For thei™ firm in yeart whereas[1, 659] anctLJ[-5,5], the optimal book leverage

ratio is given by
PredictedLeerageRatip = a + B, (M/B),,, + B, AssetTagillity, , + S,
Profitability, , + S, R&DExpensg, + [y R&DDummy_, + f;

SellingExense,_, + 5, FirmSize;-

Table 5-12 reports the descriptive statistics efdpted book leverage ratios by
the tobit model over the 11 year window [-5, +5j¢® the predicted book leverage
ratio in yeart is determined by the actual independent varialiiegear t-1, the
significant change of actual independent variabksveen year -1 and year 0 should
lead to significant change of predicted book legereatios between year 0 and year
1. This table divides the 659 sample firms into yvoups according to whether the
predicted book leverage ratios increase or decreasecen year 0 and year 1. The
Increase Group consists of 458 firms. In the 11-ypeaiod, the minimum predicted
book leverage ratios are in the range of [0.00272), and the maximum ratio are in
the range of [0.725, 8.791]. The median of predidieok leverage ratios fluctuates
between year -5 and 0, experiences a jump from30iri§ear 0 to 0.204 in year 1
(11.5% increase), and keeps at a high level aftelsva’he mean of predicted book
leverage shows the same tendency and there is@afjom 0.192 in year 0 to 0.232
in year 1 (20.8% increase). The Decrease Groupstered 201 firms. The minimum
predicted book leverage ratios are in the rang®.000, 0.072], and the maximum
ratio are in the range of [0.540, 0.986]. The mediactuates between 0.196 and
0.202 in years [-5, 0], drops between year 0 afrdrh 0.202 to 0.188 (6.9% reduce),
surge between year 1 and 2 from 0.188 to 0.2024Tn¢rease), and keeps at a high
level afterwards. The mean shows the same tendé&uacyboth groups, the median
and mean approve the assumption that M&A changessfiactual book leverage
ratios dramatically in the announcement year thhenges firms’ predicted book

leverage ratios in year 1.
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Table 5-12 Descriptive Statistics of Firm’s Predictd Book Leverage Ratios
This table describes the statistics of sample fipnsdicted book leverage ratios in the 11 yeardein [-5,
+5]. The announcement year is set to 0, the prewear of the announcement year is set to -1, lrahéxt
year of the announcement year is set to 1. Thelsammade up of 659 acquiring firms (deals). Adtog to
whether the predicted book leverage ratios incregsisgecrease between year 0 and year 1, the sample
divided into two groups, the Increase Group andr&ase Group. For thH¥ firm in yeart whereasLI[1, 659]
andt[][-5,5], the prediction equat|on is given as:

Pr edlctedLeerageRath a+ ,81 (M/B),,,+ ,82 AssetTagillity,_, + ,83 Pr ofitability,

+ ,84 R& DExpensg_, + ,85 R& DDummy, , + ﬂﬁ SellingExense,_, + ,87 FirmSize-

-5 -4 -3 -2 -1 0 1 2 3 4 5
Panel A (Increase Group) N=458
Min 0.067 0.002 0.060 0.058 0.034 0.005 0.062 0.0720530. 0.049 0.008
Max 0.873 0988 0.725 0.731 0.736 1.168 2.440 2.8877918. 3.949 8.222
Med 0.186 0.188 0.185 0.183 0.182 0.183 0.204 0.2032080. 0.207 0.207

Mean 0.199 0.199 0.196 0.195 0.192 0.192 0.232 0.2252400. 0.229 0.245
Std. Dev. 0.080 0.083 0.072 0.075 0.073 0.086 0.157 0.1504090. 0.193 0.411

Panel B (Decrease Group) N=201

Min 0.072 0.000 0.001 0.000 0.029 0.008 0.000 0.0710250. 0.045 0.001
Max 0.692 0554 0.636 0.615 0.750 0.928 0.540 0.9869720. 0.846 0.779
Med 0.196 0.200 0.198 0.197 0.202 0.202 0.188 0.2022090. 0.204 0.204

Mean 0.215 0.214 0.215 0.214 0.223 0.225 0.204 0.2232260. 0.223 0.219
Std. Dev. 0.085 0.082 0.080 0.079 0.088 0.094 0.071 0.0961000. 0.089 0.083

Data Source: WRDS Compustat North America.
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Table 5-13 probes how acquisitions suddenly changeptimal book leverage
ratios in year +1. The average value of each firac®ial independent variables over
years [-5, -1] is compared with its value in yeatoOexamine this change. The
sample of predicted book leverage ratios is dividgd two groups according to

whether these ratios increase or decrease betveae®yand year +1.

All Pearson correlation tests are significant at 18@el, which means all
variables satisfy the paired-samples assumptiondbservations for each pair are
made under the same conditions and the mean ditfeseare normally distributed.
The Increase Group is made up of 458 firms. Betwessnr [-5, -1] and year O, for
means, market-to-book ratio increases, asset thihgildecreases, profitability
increases, R&D expense does not change, R&D dumergases, selling expense
increases, and firm size increases. Among thenghbheges of R&D dummy, selling
expense and firm size are consistent with theioglship between leverage ratio and
estimations of coefficients by the tobit regressiamd attribute to pull up the
predicted book leverage ratios in year +1. Thegohgampleg-statistic procedure
examines the significance of difference betweentitee sample means. It showed
that the changes of means of market-to-book ratiset tangibility, profitability and
firm size are statistically significant. Sincenfirsize is the only independent variable
whose change is consistent with the estimationobift tmodel and is statistically
significant in thet-test, it concludes that the increase of predité@drage ratios in
year +1 mainly attributes to the increase of filmesThe Decrease Group consists of
201 firms. Between year [-5, -1] and year O, forame market-to-book ratio
increases, asset tangibility decreases, profitalikcreases, R&D expense decreases,
R&D dummy increases, selling expense increases fiandsize increases. Among
them, the changes of market-to-book ratio and assejibility are consistent with
the relationship between leverage ratio and esitmstof coefficients by the tobit
regression, and attribute to push down the predlioteok leverage ratios in year +1.
The paired-sampled-statistics are significant for market-to-book oatiasset
tangibility, selling expense and firm size. Sincarket-to-book ratio and asset
tangibility are the independent variables whosengka are consistent with the

estimation of tobit model and are statisticallynsfigant in thet-test, it concludes
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that the decrease of predicted leverage ratiosesr w1 mainly attributes to the

increase of market-to-book ratio and the decrebasset tangibility.
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Table 5-13 Comparison of the Actual Independent Vaables before and at the M&A
This table compares the actual independent vasaidfore and at the M&A announcement. The average
values of independent variables of each firm over{l] are compared with the independent variabfahte
firm in year 0. The Pearson correlation examinethef two samples of year [-5, -1] and year O satilsé
paired-samples assumption; the paired-santpéatistic examines the significance of differebeéween the
two sample means. The sample is divided into tvougs according to whether the predicted book leyera
ratios increase or decrease between year 0 and y&dgr ** and * denotes the significance level &%, 5%
and 10%.

Median Mean Pearson Paired Samples
[-5, -1] 0 [-5, -1] 0 Correlation  t-statistic

Increase Group (N=458)
Market to Book 1.735 1.763 2112  2.588 0.5971*** -3.512%*
Asset Tangibilty  0.324  0.323  0.367  0.359 0.926*** 2.112*
Profitability 0.162 0.175 0.166 0.182 0.673*** -5.522%*
R&D Expense 0.000 0.000 0.030 0.030 0.990*** 0.294
R&D Dummy 1.000 1.000 0526 0.533 0.974*** -1.246
Selling Expense  0.360 0.334 0.472 0.483 0.505*** -0.322
Firm Size 2542 2712 2592  2.749 0.969*** -19.473***

Decrease Group (N=201)
Market to Book 1405 1.677 1.849 2.233 0.676*** -3.482%*
Asset Tangibilty 0.357 0.339 0.380 0.369 0.937*** 2.331*
Profitability 0.146 0.139 0.143 0.137 0.687*** 1.459
R&D Expense 0.003 0.001 0.062 0.047 0.997*** 1.354
R&D Dummy 0.200 0.000 0.487 0.493 0.946*** -0.517
Selling Expense  0.417 0.457 0.622 0.714 0.677** -2.119**
Firm Size 2702 2.808 2.692 2.800 0.966*** -7.464**
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Stage 3: Deviation
At this stage, firms’ optimal book leverage ratarge subtracted from the actual
book leverage ratios to obtain the deviations aldeverage ratios.

Table 5-14 reports the deviations of book leveragios over the 11 year
window. The deviation for th&" firm in yeart is calculated as:

Al everageRto, = ActualLeveageRatig, - Pr edictedLegrageRatig,

whereasi LI[1, 659] andtLI[-5,5]. It divides the 659 sample firms into twoogps
according to whether the book leverage ratio denatincrease or decrease between
year -1 and year 0. The Increase Group consisAd®ffirms. In the 11-year period,
the minimum deviations are in the range of [-3.12¥.211], and the maximum
deviations are in the range of [0.531, 1.560]. Thedian of deviations keeps
decreasing between year -5 and -1, experiencegndicant jump from -0.045 in
year -1 to 0.078 in year 0, and decreases aftesndtte mean of deviations shows
the same tendency and there is a jump from -0.03@ar -1 to 0.092 in year 0. The
Decrease Group consists of 243 firms. The minimemalions are in the range of [-
8.447, -0.275], and the maximum deviations arehenrange of [0.419, 2.013]. The
median fluctuates between -0.014 and -0.001 insyg&r, -1], drops significantly
between year -1 and 0 from -0.001 to -0.042, subgdween year 0 and 1 from -
0.042 to -0.014, and keeps at a high level aftedsviafhe mean shows the same
tendency. The Overall Sample’s medians and meahséaveen those of the
Increase Group and the Decrease Group, which isistent with the rationale of
splitting the sample to avoid the offsetting effedtthese two groups. For both
groups, the median and mean approve the assumihidnM&A changes firms’
book leverage ratio deviations dramatically at #mouncement year, which is
consistent with the predictions of tlm®-insurance and increasing debt capacity
hypothesis, theinused debt capacityypothesis, théinancial slackhypothesis, the
commitment devicaypothesis, and theealth transferhypothesis. The trend that
firms gradually revert back to their optimal levgearatios in the years after M&A
support the dynamic trade-off theory.
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Table 5-14 Descriptive Statistics of Firm’s Book Leerage Ratio Deviations
This table describes the statistics of sample filogk leverage ratio deviations in the 11 yeardeow [-5,
+5]. The announcement year is set to 0, the prewear of the announcement year is set to -1, lrahéxt
year of the announcement year is set to 1. Thelsammade up of 659 acquiring firms (deals). Adaog to
whether the book leverage ratio deviations increasdecrease between year -1 and year 0, the sample
divided into two groups, the Increase Group andr&ase Group. For thH¥ firm in yeart whereasLI[1, 659]
andt[][-5,5], the deviation is given as:

AleverageRao, = ActualLeveageRatig, - Pr edictedLeerageRatiq,

-5 -4 -3 -2 -1 0 1 2 3 4 5
Panel A (Increase Group) N=416
Min -0.638 -0.587 -0.486 -0.578 -0.576 -0.211.734 -0.498 -0.799 -0.471 -3.127
Max 0.601 0.585 0531 0.619 0.587 0.633 0.698258. 1.285 1557 1.560
Med -0.019 -0.025 -0.032 -0.034 -0.045 0.078 4©.0 0.037 0.018 0.010 0.005

Mean -0.004 -0.008 -0.014 -0.016 -0.030 0.092 5.0 0.056 0.040 0.037 0.029
Std. Dev. 0.147 0.144 0.137 0.139 0.132 0.151 0.188170 0.178 0.180 0.248

Panel B (Decrease Group) N=243

Min -0.275 -0.294 -0.279 -0.328 -0.387 -0.894.178 -2.584 -8.447 -3.545 -7.707
Max 0.463 0.419 0517 1.129 0903 0.888 0.857012 1.750 1.685 1.627
Med -0.007 -0.014 -0.010 -0.002 -0.001 -0.042.01@ -0.014 -0.006 -0.017 -0.021

Mean 0.004 0.011 0.009 0.019 0.027 -0.025 0.0®007 -0.021 -0.008 -0.027
Std. Dev. 0.127 0.130 0.132 0.158 0.155 0.148 0.1692610 0.576 0.293 0.533

Panel C (Overall Sample) N=659

Min -0.638 -0.587 -0.486 -0.578 -0.576 -0.894.734 -2.584 -8.447 -3.545 -7.707
Max 0.601 0585 0531 1.129 0903 0.888 0.857012 1.750 1.685 1.627
Med -0.014 -0.022 -0.022 -0.024 -0.028 0.034 30.0 0.024 0.008 0.003 -0.008

Mean -0.001 -0.001 -0.006 -0.003 -0.009 0.049 39.0 0.038 0.018 0.021 0.009
Std. Dev. 0.140 0.139 0.136 0.147 0.143 0.160 0.183213® 0.378 0.229 0.380
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Chart 5-1 reports the result of Table 5-14 in amitive way. Chart 5-2 reports
the deviations of the top 10% and the bottom 10Bfd] ranking them by the
difference of deviations between year -1 and ye&Hart 5-2 supports the result of
Table 5-14 and Chart 5-1 further. Bruner (1988egievidence of negative leverage
ratio change in the second year before the take®uggesting that acquirers are
building up debt capacity before merger. Ghosh Zad (2000) find out that the
acquiring firms are under-levered in the 2-yeanquebefore the M&A compared
with benchmark firms with matched industry and siaed leverage ratios increase
and stay at a high level in the 5-year period attter M&A. Their results of the
deviations before and at the announcement are stensiwith the Increase Group
trend in Chart 5-1.

Chart 5-3 and Chart 5-4 report the leverage denatesults of Morellec and
Zhdanov (2008) and Harford et al. (2007) for cormguar. Both of these charts show
that acquiring firms are under-levered before amgement, and lever up
dramatically between year -1 and year 0, whichasscstent with this research’s
Increase Group. However, their results reveal thatincrease of leverage at the
announcement is unable to push firms well above thimal leverage ratios, i.e.,
acquiring firms are nearly under-levered throughbeir life, which is contradictory
with the reality that takeovers make many acquifings over-levered. Moreover, in
reality, a number of firms are not under-levered tire years before M&A
announcement (eg, firms in Decrease Group of Ghdijt Last, in the long run after
M&A, their trend of deviation does not show cleaidence of dynamic trade-off

that firms’ leverage ratios converge to their opsims.

The different results between Morellec and Zhda(2808) and Harford et al.
(2007) and this research attributes to three factbirst, when a firm involves
successive takeovers in the object window, theyndob distinguish one deal’s
influence from another, but this research exclutiese firms with successive deals.
Second, they mix the estimation window and the ewendow thus the impact of
event is diluted; however, this research drawsearcline between the estimation

window and the event window. Third, they do notitsgiie sample according to
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whether the deviation increases or decreases auanaement year, so the leverage
deviations of firms that lever up and firms thatdedown cancel out with each other;
in contrast, this research distinguishes the Irméaroup and Decrease Group firms.
Consequently, this research discovers more sigmifichanges of deviations both at
the announcement period and in the post-mergeoghenot only illustrates the

considerable influence of M&A on acquiring firmsJerage ratios, but also is a
better support of the dynamic trade-off theory thans revert to their optimal

leverage ratios in the years after M&A.
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Chart 5-1 Book Leverage Ratio Deviations (Median)
This chart describes the sample firms’ book levernagio deviations (median value) in the 11 yeardeiv
by dividing the firms into two groups: for the lease Group, the deviation value increases betwesn-¥
and year 0O; for the Decrease Group, the deviat@dnevdecreases between year -1 and year 0. Theaber
Group is made up of 416 firms and the Decrease iSisomade up of 243 firms. The deviations are dated
by subtracting the predicted book leverage ratiosfthe actual book leverage ratios.

Book Leverage Ratio Deviation (Median)
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Chart 5-2 Top & Bottom Book Leverage Ratio Deviatims (Median)
This chart describes the top 10% and bottom 10% @rage ratio deviations (median value) in theydar
window [-5, +5]. The deviations are calculated lbyptsacting the predicted book leverage ratios fithm
actual book leverage ratios. The top 10% deviagi@mup and the bottom 10% deviation group, rankethby
difference between year -1 and year 0 of the 65%sfieach have 65 firms.
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Chart 5-3 Market Leverage Ratio Deviations
This chart reports the 6-year market leverage dsigations by Morellec and Zhdanov (2008) (se# frig 7,
page 573). The sample consists of 1926 acquirmgsfthat announce M&A between 1 Jan 1980 and 31 Dec
2005.
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Chart 5-4 Market Leverage Ratio Deviations (Median)
This chart reports the market leverage ratio dmnatby Harford et al. (2007) (see their Table & 35).
The sample for “All Firms” consists of 1188 acgngifirms that announce M&A between the beginning of
1981 and the end of 2000. The “Firms with Only leaicquisitions” consists of about 618 acquiringnfr
(52% of the 1188 firms) that take just one acdjgisitvithin a 11-year period.

Market Leverage Ratio Deviation (Median)
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It is possible that the method of payment couldabenain discriminator of
leverage change, therefore the split of samplerdooy to the method of payment
should demonstrate a more significant differenceveen these two groups. The
deviations are split into two groups according e tmethod of payment, and the
result is displayed in the chart below. The treofithe cash payment group and the
non-cash payment group are similar, and the diffe¥ebetween these two groups is
less explicit than the difference between the gsangChart 5-1. Thus, the possibility

that method of payment is a main discriminator ewiations is refused.

Book Leverage Ratio Deviation with Payment Method
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To sum up, deviation’s movement over the time inai€hs-1 has four
implications: (1) firms do have optimal book levgearatios; (2) firms under-levered
(over-levered) before the M&A are observed to iasee(decrease) leverage at M&A
announcement; (3) M&A has crucial impact on firrheok leverage ratios—it either
increases or decreases the deviations (in thiamgsethe increase impact is stronger
than the decrease impact); (4) after M&A, firmsdyrally revert the deviations. The
empirical discovery that firms do not adjust thiewverage ratios immediately after
the M&A but revert back to the optimal level grattyan a long run, supports the
dynamic trade-off theory. According to that theotlyere are costs and delays for
firms to adjust to their optimal leverage ratio.eféfore, when M&A bumps firm

away from their optimal leverage ratios, they canoféset this deviation, instead,
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they choose to revert the leverage ratio in a lpegod. This evidence of dynamic
trade-off theory is consistent with those from Hawaan et al. (2001), Hovakimian
et al. (2004), Alti (2006), and Kayhan and Titmao@?7).

5.3 Partial Adjustment

Graham and Harvey (2001) report in their survey &id6 of the firms consider
an optimal leverage ratio or range when they mahkantial decisions. Dynamic
trade-off theory maintains that firms take positsteps to offset deviations from
their optimal leverage ratios, and the speed witiickvfirms reverse depends on the
cost of adjustment (Flannery and Rangan, 2006)nif values are highly sensitive
to the deviations and the leverage ratio adjustreest is relatively low, historical
variables should have only a temporary effect andhtual leverage ratios; in the
extreme, if the adjustment cost is zero, firms &hoever deviate from their optimal
leverage ratios. If firm values are less sensitovéhe deviations and the adjustment
cost is high, historical variables should have sigtent effect on the actual leverage
ratios; in the extreme, if the adjustment coshignite, firms should never move back
to optimal leverage ratios. Alternative theorieshsas pecking order hypothesis,
market timing theory and the managerial inerti@eefhe optimal leverage ratios and

firms’ convergence towards the optimisms.

This section uses the standard partial adjustmesdeito test the speed of
adjustment a firm moves towards the optimal leveragfios in the post-merger
period on the dynamic trade-off theory. It then suseveral modified partial
adjustment models to test the influences of competiheories on the adjustment
speed. These competing theories include peckingrongpothesis (the financial
deficit variable), market timing theory (the extakrnfinance weighted average
variable, the yearly timing variable, the long-tetiming variable, and the share

price surprise variable) and managerial inertiat¢the stock return variable).

179



5.3.1 Dynamic Trade-off Theory and Partial Adjustment Model
The Model
“The partial adjustment model has been used in margas of applied
economics as a description of optimal behaviouthm face of adjustment costs.”
(Kennan, 1979: 1441) It says that firms adjustrtiariables only partially towards
their optimal levels. A standard partial adjustmerddel consists of two parts, the
dynamic partial adjustment process (5.3-1) andsthgc expectation which describes
how the optimism is determined (5.3-2). The dynapadial adjustment process is
given by
ActualLeveage - ActualLeveage_, = A ( PredictedLeerage -
ActuallLeveage_, )+ &,

(5.3-1)
whereadl is the adjustment speed (A<<1): a typical firm closes a proportidrof
the gap between its actual leverage ratio and gietlieverage ratio each year. The
predicted leverage ratio takes the form of:

PredictedLeerage= X,

(5.3-2)
whereasx, is a vector of firm characteristics related to tusts and benefits of
operating with various leverage ratios defined @ct®n 5.2: theMarket-to-Book
Ratig the Asset Tangibility the Profitability, the R&D Expensgethe R&D Dummy
the Selling Expensand theFirm Size Substitute (5.3-2) into (5.3-1) and rearrange,
the estimable model is given by:

ActualLeveage = (A1) X1+ @—A)ActualLeveage_, + &
(5.3-3)

The reason why firms make only a partial adjustntenthe optimal level is
explained by the adjustment cost. Adjustment costdd be transaction costs (to
Issue or retire securities), adverse selectionsq@sjuity sells for less than it is really
worth), scarce managerial time, and so on. Thesadgent cost and the cost of being
in disequilibrium mutually decide the adjustmen¢eg. In equation (5.3-3), the null

hypothesis is(1-1) =0 or A =1. In this caseActualLeveage is the same
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asPredictedLeerage (see equation (5.3-1)), @dctualLeveage = (A18) X, (see

equation (5.3-3)), which is a complete adjustmargténtaneous adjustment) and the
actual leverage ratio is always at its optimal leve A =0, the adjustment is

infinitely slow or the adjustment does not exishd#ctualLeveage follows a
random walk. Hence if 04 <1 andthe t-test for(1-A)is significant, the partial

adjustment holds true.

Model Analysis

Acquiring firms are tested by the standard pagdlstment model (5.3-3) upon
the dynamic trade-off theory in the post-takeoveriqd. Table 5-15 reports the
results of OLS estimates. The first five coluni¥sar +1to Year +5 present the
estimates of the annually cross-sectional regressithe last columiYear [+1, +5]
reports the estimates of the 5-year pooled crostgses@l regression. 659 acquiring
firms are split into two samples according to wieetlthe median deviation of
leverage increases or decreases between year -Yeamd0. All theF-tests are
statistically significant at 1% level. The adjusteeéquares are between 0.608 and
0.823 for the Increase Group and between 0.524081D for the Decrease Group.
These values are consistent with Rasquare of 0.756 in Flannery and Rangan (2006)
(Table 2, page 478) and tlesquares of 0.80 and 0.68 in Fama and French (2002)
(Table 4, page 24).

For both the Increase Group and Decrease Groupliuma Year [+1, +5], all
those firm characteristics variables that are stiaélly significant hold the same
signs with the estimators in Table 5-10 and TablEl §except profitability in the
Decrease Group): asset tangibility in the Incréasmup, market-to-book ratio, R&D
expense, R&D dummy and selling expense in the Rser&roup. Comparing with
Table 5-10 and Table 5-11, the statistical insigaiice and opposite sign of some of
the firm characteristics variables in Table 5-15yma#ribute to the split of sample
into Increase Group and Decrease Group, and thefeagtmple estimation. The out-
of-sample factor could be the explanation for tlogeptial differences (if there are
any) between the results of previous researchla@addsearch. For previous research
such as Fama and French (2002), Flannery and Ra2§@Y) and Kayhan and
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Titman (2007), there are no events, thereaftep#itBal adjustment models are based
on the in-sample estimations. This research corsii&A as an event, and the
event window is separated from the estimation wividbus the estimation is an out-
of-sample estimation. The in-sample estimation ipoates all the observations so
the coefficients of estimators should to be unifordout provide less objective
evidence of the influence of event than the ousafiple estimation. Although
Flannery and Rangan (2006) use the in-sample pi@adlict is unexplained why
some of their estimators hold the opposite signbypiothesis and are statistically

insignificant (in their Table 2, page 478).

Results on (14 )

The coefficients for the lagged actual leveragmsai1-1 ), are all statistically
significant at 1% level. For the Increase Group, ddjustment speetdis 19% for
Year +1, 3.5% forYear +2 10% forYear +3 15.8% forYear +4and 2.8% forYear
+5, and 10.3% forYear [+1, +5]. For the Decrease Group, the adjustment
speed! is 14.9% forYear +1, 10.3% forYear +2 10.7% forYear +3 11.0% for
Year +4and 12.3% forYear +5 and 11.7% forYear [+1, +5]. These results are
similar with Fama and French (2002) and Flannery Bangan (2006). Fama and
French (2002) discover 7%~10% adjustment speed digidend payers and
15%~18% adjustment speed for dividend nonpayerthéim Table 4, page 24) based
on the Fama and MacBeth regression model. Flanaedy Rangan (2006) report
13.3% adjustment speed by the Fama and MacBetlesgign model (in their
column (1) of Table 2, page 478) and 13.6% by th& @gression model (in their
column (2) of Table 3, page 483). The low adjustimgpeed might reflect the
adjustment costs that prevent firms to convergehtar optimal leverage ratios
immediately, explained by the dynamic trade-offoitye The speed results here are
also consistent with the trends in Chart 5-1 an@rCB-2. Flannery and Rangan
(2006) also use Fama and MacBeth panel regredsamna and MacBeth demeaned
regression and Fama and MacBeth demeaned regregisiopear dummy, and they
find evidence of higher speeds of adjustment whighover 30% per year (see their
Table 2, column (2),(3) and (4), page 478). Theyhaite the more rapid adjustment
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speed to influence of the firm-specific unobseredfitcts which are captured by

these models.

The low adjustment speed could arise from eithetigh adjustment costs or the
alternative capital structure considerations. Rnewipapers have suggested that
variables for the pecking order hypothesis, matkatng theory and managerial
inertia could compete with variables associated whe dynamic trade-off theory,
and “the variables associated with the true theamgy more important than their
competitors” (Flannery and Rangan, 2006). In orteertest if the alternative
considerations outweigh the cost of deviating frgredicted leverage ratios,
variables for these competing theories are addddetanain specification in (5.3-3)

for further tests.

5.3.2 Pecking Order Hypothesis and Financial Defiti
The Model

Financial deficit is defined as the net amount qfiity and debt that a firm
issues or repurchases in a given year (Frank an@lG2003; Kayhan and Titman,
2007). A positive financial deficit means the filnvests more than its internal cash
flows; a negative financial deficit means the fihas more internal cash flows than
its investments. Myers and Majluf (1984) analyseaficial deficit by an adverse
selection model that firms with higher financiafidgs are inclined to increase their
leverage. Shyam-Sunder and Myers (1999) and Fradk Goyal (2003)explain
financial deficit by the pecking order theory tfiains with high financial deficits are
likely to increase their debt ratios because delikely to be the marginal source of
financing. Flannery and Rangan (2006) argue tmantial deficit explains a firm’s
contemporaneous changes in its book leverage rékiey test the pecking order
hypothesis against the dynamic trade-off theoradiging a financial deficit variable
to the partial adjustment model:

ActuallLeveage - ActualLeveage_, = (405) X, -4 ActualLeveage_,
+y FinancialDeficit, + ¢, (5.3-4)
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whereas) is the adjustment speed stands for the dynamicryheandy is the

coefficient of financial deficit stands for the &gy order hypothesis. The question
is whether financial deficit affects the estimatakfficients onx,_, or the lagged
actual leverage ratio. If partial adjustment (dymatrade-off theory) holdsj will be
between 0 and 1, and théest for -A will be significant. If pecking order hypothesis
fully holds,y should be 1 and statistically significant, and saiigally alter the other
variables’ signs and significance levels. Otherysecking order effect is just part

of a generalised version of the trade-off theodgitRery and Rangan, 2006).

This research first examines pecking order by Fiamdk Goyal (2003) definition
(see Table 5-4) of financial deficit, which is

_ DividendPamentst Investmerg+ ChangeinWdkingCapi@l — InternalCashFlow
TotalAsses

FD

This calculation is based on cash flow statemedsvever, since US firms were not

required to submit cash flow statements until 1988mpustat does not cover cash
flow data comprehensively. In this research, ord%olof the sample firms are with

valid cash flow statement data. Due to the low powk model cause by data

invalidity, regression results are not reporteceher

Kayhan and Titman (2007: 10) acknowledge this cHeW statement data
problem, and they calculate financial deficit byamae sheet data. They argue that
although “balance sheet calculation reflects changeaccount balances that do not
necessarily have underlying cash components andehkads to noise”, the two
results are qualitatively similar. This researcbrtlexamines pecking order following
definition of Kayhan and Titman (2007) (see Tabl)5

Model Analysis

Table 5-16 reports the results of OLS estimatesaration (5.3-4) with balance
sheet data. The first five columiYear +1to Year +5 present the estimates of the
annually cross-sectional regressions; the lastnoollYear [+1, +5] reports the

estimates of the 5-year pooled cross-sectionalessgyn. 659 acquiring firms are
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also split into two samples. Compared with Tabl#55-the adjustedR-squares in
Table 5-16 reduce from 0.524~0.910 to 0.002~0.2%d, theF-tests are statistically
insignificant for Increase Group ear +2and for Decrease Group Year +2and
Year +3 and the values of afi-tests drop considerably. These results show kgt t
financial deficit variable has some influence ois tnodel. For the coefficients of
firm characteristics variables iear +1 to Year +5there are tiny changes in the
signs and significance levels compared with TablE5but they are inconclusive;
these coefficients iYear [+1, +5] are qualitatively the same for Table 5-15 and
Table 5-16. The adjustd&squares are between 0.002 and 0.114 for the kerea
Group and between 0.005 and 0.270 for the Decr€asep. These values are
consistent with th&k-square of 0.198 in Flannery and Rangan (2006 ufeol (3),
Table 5, page 489). These Idwsquares indicate that the financial deficit vaeab

for pecking order decreases the goodness of fitefmodel.

Results on A andy

The coefficients for the lagged actual leverageéosat-A , are statistically
significant for Increase Group kear +1andYear +3 and for Decrease Group from
Year +1to Year +4 the coefficients are statistically significantl& level for both
the 5-year pooled cross-sectional models as eVerébe he adjustment speet,, is
qualitatively the same as in Table 5-15: for therdase Group, the adjustment speed
is 17.4% forYear +1, 3.1% forYear +2 9.7% forYear +3 18.6% forYear +4and
4.7% for Year +5 and 10.7% forYear [+1, +5]; for the Decrease Group, the
adjustment speed is 13.7% fgear +1, 11.2% forYear +2 10.5% forYear +3
10.2% for Year +4 and 10.3% forYear +5 and 10.7% foryear [+1, +5]. The

coefficients of financial deficiy, take values between -0.164 and 0.222, and their

absolute values are close to zero. These coeffeciare statistically significant for
Increase Group iYear +4andYear +5 for Decrease Group iYear +1, Year +2
Year +4andYear [+1, +5]. The pecking order hypothesis predicts positiVatian
between the financial deficit and the leverageoratiowever, three of these
statistically significant coefficients signify negee relation, which may attribute to
the split of sample and the out-of-sample predicpower.
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Even if the financial deficit variable has some aopon the model, in general,

the stability of adjustment speg@nd the low value gffor these regressions can

reject the pecking order hypothesis against theaayn trade-off theory. Flannery
and Rangan (2006) reports that the financial deficiefficient is significantly

positive, but does not substantially change therothriables’ signs and significance
levels (in their column (3), Panel A, Table 5), reéredter the pecking order forces is
just part of a generalized version of the dynamade-off theory, rather than a
unique determinant of leverage ratios. They alsw fout that a one-standard
deviation change in predicted book leverage ratichanges the

ActualBook everage— ActualBookeverage, as 15.13 times (0.0711 divide 0.0047)

as a one-standard deviation change in financial icilefchanges the

ActualBook everage— ActualBookeverage, (in their Panel B, Table 5), so they

conclude changes in optimal leverage ratios is mmuaohe important than financial

deficit in explaining book leverage ratios.

5.3.3 Market Timing Theory and External Finance Weghted Average
The Model

Baker and Wurgler (2002) and Kayhan and Titman {2@0gue that firms adjust
their leverage ratios by timing the stock market,, ifirms tend to raise funds with
equity when their stock price is high and with defyen their stock price is low. As
a result, firms reduce their leverage ratios bging funds in equity when the stock
market is perceived to be favourable (with a higarket-to-book ratio). Flannery
and Rangan (2006) test the market timing theoryniojuding the lagged external
finance weighted average market-to-book ratio (wefiby Baker and Wurgler, 2002)
into the partial adjustment model:

ActualLeveage = (A1) X1+ (1—-A)ActualLeveage_, + 5(%) + &
efwat-1
(5.3-5)
Whereas(M) is the firm’s external finance weighted averagekegto-book
efwat-1

ratio which summarises the relevant historicalatéwn in market values. The market
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timing theory predicts a negative relation betwésrerage ratio ar(GM) f
efwat-1

partial adjustment (dynamic trade-off theory) holdsA) will be between 0 and 1,
and thet-test will be significant. If market timing theohplds, J should be negative
and statistically significant, and substantiallyealthe other variables’ signs and
significance levels. Baker and Wurgler (2002: 1®@ua that the weighting scheme
“gives more weight to valuations that prevailed wisggnificant external financing
decisions were being made”, therefore, “the weiglateerage is better than a set of
lagged market-to-book ratios because it picks fouteach firm, precisely which lags
are likely to be the most relevant”. They defines thariable as:

M,

4 Zequity. + Adebt; M
:Z[ 2 I L x( L )]
B B 7

ettt 10 % (Lequity, + Adebt;)

i=0
(5.3-6)

whereag is the sequence of year which takes value [0,4etjuity and4debtdenote

net equity issues and net debt issues, respectaglgefined in Table 5-4 by Kayhan

and Titman (2007). For examplé=3 stands for the @ year after M&A

announcement, and the weight is the sum of nettyeegsue and net debt issue in

year 3, divided by the cumulative sum of net eqisgues and net debt issues for

year [0, +3]. As suggested by Baker and WurglerO®}®, negative weight
Jdequity; + Adebt

4

> (Zequity, + Adebt)

j=0

is reset to zero, all tm%) are winsorized at the’land
efwat-1

99" percentiles to avoid the influence of outliers,dambservations that

(M) exceed 10 are dropped.

efwat-1

19 Baker and Wurgler (2002: 12): The purpose of nloinahg negative weights is to ensure the forming of
weighted average. Otherwise, the weights may natdreasing in the total amount of external finaraieed in
each period, which would eliminate the intuitioattthe weights correspond to times when capitatsire was
most likely to be changed. A zero weight means/dr@éble contains no information about the markebdok
ratio in that year.
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Model Analysis
Table 5-17 reports the results of OLS estimatesaration (5.3-5). The columns
Year +1to Year +5present the estimates of the annually cross-sedtregressions.

Each(M) takes a weighted average value summarising on y@atsl]. 659
efwat-1

acquiring firms are split into two samples. Compavaeth Table 5-15, the adjusted
R-squares andF-tests in Table 5-17 are qualitatively the samee Thefficients of

firm characteristics variables remain basicallyhargyed when compared with Table
5-15, except that the simple market-to-book cogffits those were significant lose
significance (the coefficients of market-to-bookTiable 5-15 that were significant
are no longer significant in Table 5-17, and fag tthers the absolutevalues now

reduce). This may ascribe to the split of markebaok effect between the lagged

market-to-book  variable and the weighted average rketdo-book

variable(M) . The adjustedR-squares are between 0.616 and 0.818 for the

efwat-1

Increase Group and between 0.431 and 0.903 foD#wease Group. Compared

with Table 5-15, thesdr-squares indicate that the inclusion of tﬁwlx\-)/l—)

B efwat-1

variable for market timing does not change the gesd of fit of the model.

Results on (14) andd

The coefficients for the lagged actual leverag®sat(1-4), are all statistically
significant at 1% level. The adjustment spegd,is qualitatively the same as
compared with the results in Table 5-15 (except tha mean of these speeds
increase slightly). For Increase Group, the adjestnspeed is18.3% forfear +1,
4.1% forYear +2 9.1% forYear +3 18.1% forYear +4and 2.7% forYear +5 for
Decrease Group, the adjustment speed is18.1%/dar +1, 12.1% forYear +2
10.4% forYear +3 10.6% forYear +4and 16.8% foryear +5 The coefficient of
market timingg , takes values between -0.011 and 0.005, whicltlase to zero.
Only two of the coefficients are statistically siggant at 10% level, for Decrease
Group inYear +2 and Year +5 and both coefficients are negative. This resslt i

similar to Flannery and Rangan (2006) who repaetrttarket timing coefficient is at
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best marginally significant witlp-value 0.093. The negative relationship between

book leverage ratio an(dM) fits the market timing theory, which is consistent
efwat-1

with Baker and Wurgler (2002) (see their Tableallid Table 1V) and Flannery and
Rangan (2006) (see their column (2) and (4), Pan&hble 5, page 489).

The stability of adjustment speell, and the low value and statistical
insignificance for most of the market timing coei#intso could reject the market
timing effect against the dynamic trade-off. Flaryn@nd Rangan’s (2006) result also
refuse the market timing effect: a one-standardadiew’s effect of the optimal book
leverage ratio on the actual book leverage ratitif®7 times (0.0617 divide -0.0014)
the effect of market timing on the actual book lage ratio (in their Panel B, Table
5).

The Model
Kayhan and Titman (2007) decompose the Baker andghfu (2002)
M CoV FD,M) ™
(—) as the sum ofTBand(E). They argue that the first term in

efwat-1
the decomposition is scaled by the average finadefcit, making it irrelevant to
the amount of fund raised; the second term mightoapture the market timing
intuition because market-to-book ratio is likely fmoxy for the investment

opportunities. They present two timing measwd@sandLT that are closely related

to the(M) timing measure which they believe to be more patfie.
efwat-1

Yearly timing YT=Co\( FD,%) is the covariance between the financial deficit

and the market-to-book ratio. It captures the itlea firms are more likely to
decrease their leverage ratios if they raise fundbe stock market when the stock
price is relatively high. It assumes that manadene the stock market and take
advantage of short-term stock over-valuation, i#ey compare the firms’
contemporary market-to-book ratios with those ia smrrounding years. According
to Kayhan and Titman (2007: 7), this variable “agus for the fact that marketing
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timing is likely to affect a firm’s capital strugwito a greater degree if the firm raises
more external capital”. They predict a negativatiehship betweeN T and leverage
ratio. YT variable is defined as

4
Z( FinancialDeficit x MarkettoBmkRatio)

j=0

ST - FinancialDeficit x MarkettoBmkRatio
J

Long-term timing measurET=ﬁ><(%) is the product of average external

financing and average market-to-book ratio. Kayhad Titman (2007) prefer this
measure to the Baker and Wurgler (2002) measureorfge term in the
decomposition) for three assumptions. First, marsagelge whether their stock is
over or undervalued by comparing their market-tokbmatios to all firms in general.
Second, managers act as though their cost of efjoéycing is negatively related
with their market-to-book ratio. The third assuroptis made upon the pecking order
hypothesis which has nothing to do with market igniThree reasons explain why
the market-to-book ratio could be related to thekpwy order hypothesis. 1)
Asymmetric Information—firms with relatively high arket-to-book ratio are facing
fewer asymmetric information problems than othem#, hence they bear lower
costs to raise fund in the equity market. 2) Sigmg—firms with relatively high
market-to-book ratio are willing to be exposed ungdablic scrutiny.3) Growth
Opportunity—firms with relatively high market-to-bk ratio are likely to be firms
with high growth rate, and they avoid debt issukdep financial flexibility Kayhan
and Titman (2007) argue that in case the leverage changes more slowly than
investment opportunities, or if the market-to-bawaitio is a very noisy proxy for
investment opportunities, the average market-tdchatio might be a better proxy
for the investment opportunities than the one-yl@ged market-to-book ratio
recommended by Baker and Wurgler (20&Jyhan and Titman (2007) also predict
a negative relationship between this variable d®dl¢éverage ratio. The long-term

timing (LT) variable is defined as
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4

4
FinancialDeficit z MarkettoB@mkRatio
=0 x 120 or

> >
FinancialDeficit x MarkettoB@mkRatio.

j

A new equation is set up to test market timing lbpssituting Kayhan and

Titman’s (2007)YT and LT variables for Baker and Wurgler's (ZOO(ZM)

efwat-1
into equation (5.3-6):
ActualLeveage =(A8) X1+ (1—-A)ActualLeveage_, + /7YearlyTiming,_, +
¢ LongTermTming,_, + &
(5.3-7)
If the market timing theory holds; andy should be negative and statistically

significant, and substantially change the otherabdes’ signs and significance levels.

Model Analysis

Table 5-18 reports the results of OLS estimatesequmation (5.3-7). Columns
Year +2to Year +5present the estimates of the annually cross-sedti@gression.
The definition of YT requires at least two years’ data,ear +1is not subject to
analysis (becauséear +1has only one year data on financial deficit anadketato-
book ratio, allYTs equal to zero). 659 firms are split into two skspCompared
with Table 5-15 and Table 5-17, the adjustBesquares, F-tests and firm
characteristics variables are qualitatively the eaiithet-tests of simple market-to-
book ratio in Table 5-18 are slightly less sigrafit than those in Table 5-15 but a bit
more significant than those in Table 5-17. The sidjdR-squares are between 0.698
and 0.820 for the Increase Group and between 0ab250.909 for the Decrease
Group. Compared with Table 5-15, thé&squares indicate that the inclusion of the
yearly timing variable and the long-term timing redédle does not change the
goodness of fit of the model.
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Results on (14), nandy

The coefficients for the lagged actual leveragesat(1-4), are all statistically
significant at 1% level. The adjustment spekdis qualitatively the same as results
in Table 5-15 and Table 5-17 (by considering the fgearsYear +2to Year +5 the
mean adjustment speed in Table 5-18 is higherttingtnin Table 5-15 but lower than
that in Table 5-17). For Increase Group, the adjest speed is 3.6% fofear +2
10.3% forYear +3 16.4% forYear +4and 2.8% forYear +5 for Decrease Group,
the adjustment speed is 10.2% Yaar +2 10.8% forYear +3 11% forYear +4and
12.4% forYear +5 The coefficient ofYL,7, takes values between -0.001 and 0.001,

which are close to zero. The coefficientLdf, ¢, takes value 0. Only the coefficients

of YTandLT for Year +2in Decrease Group are statistically significarite Bign of
this YT is negative and consistent with the predictionmairket timing. The sign of
thisLT is positive (in the table it is reported 0.000d ats actual value is 0.000301)
and opposite to the prediction. The noise might €edrom M&A'’s influence on
stock prices and the split of sample: acquiringnérusually experience negative
abnormal stock returns in the post-merger periodamwhile firms might reduce
their leverage ratios between year +1 and yearse2 Chart 5-2), thusT could be

positively related with actual leverage ratio iraye2.

The stability of adjustment speetl, and the low value and statistical

insignificance offandy reject the market timing (and pecking order) effagainst

the dynamic trade-off. This conclusion supportsrésailts of Table 5-17.

5.3.4 Managerial Inertia, Market Timing and Stock Returns
The Model

Welch (2004) asserts that firms do little to couate the influence of stock price
changes on their capital structures; as a reswltk gprice changes are negatively
related to leverage ratios. Flannery and Ranga@62€all this effect of stock return
as the managerial inertia theory. Managerial indfteory has the same prediction as
market timing theory. Graham and Harvey (2001), &kaowian et al. (2001) and
Kayhan and Titman (2007) suggest that managerstheequity market: they tend

to issue (repurchase) equity following stock piinereases (decreases) because they
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can raise fund under more favourable terms. The&kebdiming theory implies that
leverage ratios are strongly negatively relategbast stock returns. The difference
between the stock return measure (managerial &eand the yearly timingY(T)
measure (market timing) is that the former one $esuon stock price changes
whereas the later one focuses on stock values.rderdo test the stock price
mechanics, Flannery and Rangan (2006) define thmlpadjustment model as:

ActualLeveage =(A8) X1+ (1-A)ActualLeveage_, + (1-U)SPE-, + &

(5.3-8)

whereasd is the adjustment speed for the anticipated denatiandv is the

adjustment speed for share price surpriSEE; the share price effect, is defined as

SPE-1 = TotalDebt - ActualLeveage_,

TotalDebt-, + TotalEquil,_, (1+ StockReturn-1; )

StockReturn:-1; IS the realized appreciation in share price dutirgperiod between

yeart-1 and yeart:w. Pis the monthly stock price (without dividends) from

Pt-1
CRSP°. If the managerial inertia theory holds,should equal to 0 (the shock of
stock return on leverage ratios follows a randortkyyand the other variables’ signs
and significance levels are substantially chan@de an example on how the stock

price change affectSPE;. Suppose in yedrl the value of total debt is 2 and the
value of total equity is 8, therefore the actuakelage ratio i82%8 =0.2. Without

stock price change&sPE.=0. If the stock price change between yeaand yeart

causes a return of 100%, then

TotalDebt - 2
TotalDebt-; + TotalEquily,_, (1+ StockReturni-1;) 2+ 8(1+100%)

SPE; equals -0.09 (=0.11-0.2). The 100% stock returtreieses the leverage ratio
by 9% percent.

=011 thus

2 price (Prc) is the closing price or the negati#ask average for a trading day. If the closingepis not
available on any given trading day, the numbeh@rice field has a negative sign to indicate ithiata bid/ask
average and not an actual closing price. Pleagethat in this field the negative sign is a syménad that the
value of the bid/ask average is not negative.
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Model Analysis

Table 5-19 reports the results of OLS estimategaqumation (5.3-8). The first
five columnsYear +1to Year +5 present the estimates of the annually cross-
sectional regressions; the last coluar [+1, +5] reports the estimates of the 5-
year pooled cross-sectional regression. 659 acguiims are split into two samples.
Compared with Table 5-15, the adjusteéquares andF-tests in Table 5-19 are
qualitatively the same. There are slight changestlmn coefficients of firm
characteristics variables but inconclusive. TheistédR-squares are between 0.653
and 0.805 for the Increase Group and between 0ab850.923 for the Decrease
Group. Thesdr-squares are similar to the highhsquare of 0.860 in Flannery and
Rangan (2006) (column (3), Table 7). Compared Wable 5-15, thes&-squares
indicate that the inclusion of th8PE., variable for managerial inertia does not

improve the goodness of fit of the model.

Results for (14) and (1v)

The coefficients for the lagged actual leverag®msat(1-4), are all statistically
significant at 1% level. The adjustment spekd,is higher than Increase Group
results and lower than Decrease Group results leT&15. For Increase Group, the
adjustment speed is 20.2% f¥ear +1, 5.0% forYear +2 10.8% forYear +3
21.9% for Year +4 and 2.8% forYear +5 and 12.1% forYear [+1, +5]; for
Decrease Group, the adjustment speed is 9.5%¢dar +1, 8.5% forYear +2 7.5%
for Year +3 9.1% forYear +4and 15.2% folvear +5 and 10.0% folYear [+1, +5].
The coefficients for the managerial inertia vareaBIPE (1-v), are statistically
significant forYear +1, Year +4and Year [+1, +5] in Increase Group anelar +2in
Decrease Group. For these significant coefficiethts,adjustment speeds are 88.2%
(v =1-0.118), 90.7% @ =1-.093), 93.8% { =1-.062) and 91.4% ¢ =1-.086),
respectively. These high adjustment speeds inditete firms actively absorb the
effect of share price, and reject Welch (2004) mganal inertia hypothesis. The
results for bothl andv support the dynamic trade-off theory. Flannery &ahgan
(2006) report 9.1% adjustment speed for the trdtleaviable and -2.9% adjustment
speed for the managerial inertia variable by an Oi&lel (see their column (3),

Table 7, page 495), and argue that firms do ngbomd initially to share price
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surprises. Nevertheless, when they include the firad effects, they discover

34.2% adjustment speed for the trade-off varialsld 8.9% for the managerial

inertia variable (see their column (4), Table IYe@4d95). They suggest that although
the low adjustment speed on managerial inertiaabéeiindicates that firms ignore

stock price changes in the year they occur, thé hdjustment speed on trade-off
variable means the stock price changes pass imolaiged actual leverage in
subsequent year; so their results do not suppef\telch (2004) hypothesis.

The Model
This research then replaces the Welch (2004) maiahgeertia variable with
the Kayhan and Titman (2007) market timing variatdeexamine the stock price
effects:
ActualLeveage =(Ap5) X1+ (1—A)ActualLeveage_, + k¥ StockReturn.-1 + &
(5.3-9)
whereas the stock return variable is calculatethasumulative log of 12 monthly

P~ P
t tl).

t-1

stock return between yedrl and yeart, defining asZIoglO(1+

According to market timing theory, the coefficiesft stock returng ,is expected to
be significantly negative, and substantially altee other variables’ signs and

significance levels.

Model Analysis

Table 5-20 reports the results of OLS estimategaumation (5.3-9). The first
five columnsYear +1to Year +5 present the estimates of the annually cross-
sectional regressions; the last coluar [+1, +5] reports the estimates of the 5-
year pooled cross-sectional regression. 659 acguiims are split into two samples.
Compared with Table 5-15 and Table 5-19, the aégiRtsquaresF-tests and firm
characteristics variables are qualitatively the samhe adjustedr-squares are
between 0.592 and 0.810 for the Increase Grouatwdeen 0.538 and 0.923 for the
Decrease Group. Compared with Table 5-15, tHesguares indicate that the
inclusion of the stock return variable for markenhihg does not improve the
goodness of fit of the model.
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Results for (14 ) and x

The coefficients for the lagged actual leveragesat(1-1), are all statistically
significant at 1% level. The adjustment spekd,is higher than Increase Group
results in Table 5-19. For Increase Group, thesajant speed is 21.0% fgear +1,
6.4% forYear +2 11.0% forYear +3 22.1% forYear +4and 5.0% foi¥ear +5 and
13.5% forYear [+1, +5]; for Decrease Group, the adjustment speed is $o2%ear
+1, 9.3% forYear +2 9.0% forYear +3 10.1% forYear +4and 12.4% foiYear +5
and 10.4% forYear [+1, +5]. The coefficient for stock return,, takes values
between -0.068 and 0.059, which are all close to.Z@nly four of the coefficients
are statistically significanear +1, Year +5andYear [+1, +5] for Increase Group,
and Year +2 for Decrease Group. All of these coefficients aegative, which is
consistent with the market timing prediction. Thegative relation between the
actual leverage ratios and the stock returns amsistent with the result of Kayhan
and Titman (2007) (see their Table 2, page 14).skakility of adjustment speetl,
and the low value of stock return coefficient,is in favour of the dynamic trade-off

effect.

In summary, Section 5.3 utilizes partial adjustmmigidels to test whether there
exists an optimal leverage ratio, and the speeadpfstment a firm moves towards
its optimism. It uses a standard partial adjustnneodel to test the adjustment speed
on dynamic trade-off theory. The adjustment spgeeserally between 10% and
19%) are similar to those reported by Fama and dard@002) and Flannery and
Rangan (2006), therefore supports the dynamic ‘toéfddheory. However, this low
adjustment speed could be caused by either the dmgistment cost, or by the
dominance of competing capital structure theotiesrder to distinguish those two
factors, it then includes extra variables into fagtial adjustment model to test the
effects of pecking order hypothesis, market timthgory and managerial inertia
hypothesis against the dynamic trade-off theory.tiAé results reject the alternative
theories and are in favour of the dynamic tradeadfects, hence give indirect

evidence that the low adjustment speed is causdigbyadjustment cost.
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Table 5-15 Dynamic Trade-off Theory
ActualLeveage =(A8)X,_,+(1-A)ActualLeveage_, +&; (5.3-3)
The lagged actual leverage is the dynamic tradeasflible with coefficient (14 ), and A is adjustment speed.

Year +1 Year +2 Year +3 Year +4 Year +5 Year [+1,+5]
Coefficient t Coefficient t Coefficient t Coefficient t Coefficient t Coefficient t
Panel A: Increase Group

N=416 N=416 N=416 N=416 N=416 N=2080
Constant 0.104 2.765**  -0.043 -1.576 0.019 0.833 3B0 0.871 0.020 0.696 0.024 1.725*
Market to Book 0.005 2.007** -0.000 -0.874 -0.001  -0.659 0GR 1.757* -0.001 -0.582 0.000 0.722
Asset Tangibility  0.061 1.578 -0.005 -0.204 -0.003 -0.136 D.02 0.892 0.036 1.492 0.018 1.642*
Profitability -0.249  -2.287** 0.007 0.075 -0.060 -0.765 042 -0.442 0.035 0.324 -0.040 -1.022
R&D Expense -0.058  -2.424** 0.005 1.727* -0.016 -0.806 .0@L 0.011 0.020 0.519 -0.001 -0.159
R&D Dummy -0.018 -1.572 0.010 0.983 -0.000 -0.036 8.02 1.729* 0.003 0.317 0.004 0.709
Selling Expense  -0.021 -0.803 -0.003 -1.521 -0.012 -1.375 00R. 0.253 -0.002 -0.182 -0.004 -1.312
Firm Size -0.007 -0.787 0.016 2.287** 0.005 0.733 07.0 -0.870 -0.010 -1.413 -0.001 -0.223
Actual Leverage  0.810 18.318*** 0.965 22.732** 0.900 20.136* 0.842 7.042%** 0.972 25.018*** 0.897 28.6648*
Adjusted R-square 0.608 0.747 0.823 0.704 0.785 0.735
F-Statistic 81.419*** 153.880*** 242 .257%** 124.268*** 189.965*** 721.203***

Panel B: Increase Group

N=243 N=243 N=243 N=243 N=243 N=1215
Constant 0.073 2.495* -0.004 -0.159 0.004 0.126 6.01 0.667 0.009 0.311 0.024 1.944**
Market to Book -0.005 -2.153** -0.005 -1.591 0.002 0.919 0ab  -1.882* -0.003 -1.460 -0.003  -2.483***
Asset Tangibility -0.039 -0.811 -0.062 -1.791* 0.015 0.380 40.0 1.633 -0.052 -1.160 -0.015 -0.843
Profitability 0.062 0.653 0.243 1.322 0.010 0.134 0.028 .43 0.216 2.165** 0.111 2.555%**
R&D Expense 0.005 0.113 -0.054 -1.399 -0.079 -1.355 18.0 -0.309 -0.044 -0.649 -0.024 -1.878*
R&D Dummy 0.033 2.086** 0.012 0.608 -0.001 -0.063 0.00 0.027 0.012 0.759 0.012 1.719*
Selling Expense  -0.002 -0.188 0.025 1.574 0.022 1.473 0.00®.345 0.018 0.755 0.009 2.071*
Firm Size -0.004 -0.503 0.004 0.360 0.001 0.063 -0.00.392 -0.001 -0.192 -0.003 -0.700
Actual Leverage  0.851  14.929*** 0.897 20.863*** 0.893 18.844* 0.890 27.738** 0.877 11.553*** 0.883 38.61**
Adjusted R-Square 0.680 0.524 0.809 0.910 0.765 0.740
F-Statistic 65.428*** 34.313** 128.949*** 306.946*** 99.594*** 432.588***
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Table 5-16 Pecking Order Hypothesis vs. Dynamic Tide-off Theory
ActualLeveage - ActualLeveage_, = (A5) X4 - A ActualLeveage_, + y FinancialDeficit, + £, whereas/ is adjustment speed. (5.3-4)

The lagged actual leverage is the dynamic tradeasflible with coefficient A , and A is adjustment speed. Financial deficit is the pegkirder variable with
coefficienty .

Year +5
Coefficient t

Year +3 Year +4
Coefficient t Coefficient t
Panel A: Increase Group

Year +2
Coefficient t

Year +1
Coefficient t

Year [+1,+5]
Coefficient t

N=413 N=412 N=412 N=414 N=414 N=2065
Constant 0.088 2.305** -0.044  -1.644* 0.021 0.908 JBO0 0.928 -0.003 -0.112 0.026 1.819*
Market to Book 0.005 1.881* -0.000 -0.964 -0.001 -0.695 08.0 2.055** -0.001  -0.407 0.001 0.762
Asset Tangibility  0.063 1.600 -0.008 -0.289 -0.004 -0.202 D.02 1.137 0.044 1.960* 0.020 1.703*
Profitability -0.271  -2.263** 0.009 0.091 -0.071 -0.894 .0dB -0.033 0.159 1.605 -0.032 -0.833
R&D Expense -0.054 -2.061* 0.005 1.824* -0.023  -1.053 0@ 0.019 -0.008 -0.139 -0.000 -0.154
R&D Dummy -0.019  -1.794* 0.010 0.988 -0.001 -0.167 26.0 1.839* 0.009 0.917 0.004 0.840
Selling Expense  -0.023  -0.854 -0.003 -1.537 -0.012 -1.393 006. 0.703 -0.002 -0.185 -0.004 -1.268
Firm Size -0.003 -0.389 0.016 2.272* 0.005 0.706 080 -0.983 -0.008 -1.332 -0.001 -0.388
Actual Leverage -0.174 -4.208**  -0.031 -0.756 -0.097 -2.1%3* -0.186 -1.504 -0.047  -1.255 -0.107  -3.405***
Financial Deficit 0.086 1.509 0.022 0.399 0.023 0.639 -0.132.198** -0.164  -3.506***  -0.027 -0.996
Adjusted R-square 0.114 0.002 0.055 0.104 0.090 0.035
F-Statistic 6.905*** 1.110 3.654*** 6.312%** 5.544%** 9.431***

Panel B: Increase Group

N=242 N=242 N=241 N=241 N=242 N=1208
Constant 0.035 1.357 -0.017 -0.647 0.004 0.132 0.012.528 0.010 0.348 0.023 1.841*
Market to Book -0.006  -1.884* -0.005 -1.492 0.002 0.930 0ed. -1.212 -0.003 -1.416 -0.002 -1.923**
Asset Tangibility -0.053 -1.347 -0.046  -1.320 0.012 0.340 0.04 1.661* -0.059 -1.405 -0.020 -1.199
Profitability 0.011 0.134 0.307 1.597 -0.004 -0.048 -0.010.172 0.186 1.985* 0.078 1.708*
R&D Expense -0.008 -0.165 -0.051 -1.494 -0.075 -1.325 .01 -0.270 -0.032 -0.479 -0.022  -1.708*
R&D Dummy 0.022 1.751* 0.010 0.500 0.000 0.008 0.003.347 0.016 0.958 0.014 1.931*
Selling Expense 0.005 0.633 0.024 1.687* 0.021 1.446 0.003.304 0.014 0.589 0.008 1.911*
Firm Size 0.006 0.729 0.005 0.413 0.001 0.148 -0.000.328 -0.001 -0.169 -0.002 -0.386
Actual Leverage -0.137 -2.765**  -0.112 -2.667** -0.105 -248** -0.102  -3.209***  -0.103 -1.507 -0.107  904*+*
Financial Deficit 0.222 4.924**  -0.104  -2.532** 0.016 0.245 .0a4 1.996** 0.061 0.622 0.053 1.951**
Adjusted R-square 0.270 0.005 0.020 0.123 0.050 0.053
F-Statistic 10.886*** 1.147 1.553 4.746%** 2.423*** 8.450***
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Table 5-17 Market Timing Theory vs. Dynamic Trade-d&f Theory (Baker and Wurgler Variable Definition)
ActualLeveage =(Af) X4 +(1—-A)ActualLeveage_, + 5(% ) +g  (5.3-5)

efwat-1
The lagged actual leverage is the dynamic tradeasfhble with coefficient (14 ), and A is adjustment speedM / B)efvm_l is the market timing variable with

coefficientd .

Year +1 Year +2 Year +3 Year +4 Year +5

Coefficient t Coefficient t Coefficient t Coefficient t Coefficient t
Panel A: Increase Group

N=403 N=398 N=392 N=388 N=386
Constant 0.113 3.079**  -0.048 -1.356 0.018 0.649 4n0 1.009 0.028 0.946
Market to Book 0.002 0.742 -0.001 -0.127 -0.004 -0.757 .00 0.491 -0.002 -0.369
Asset Tangibility  0.083 2.089** -0.007 -0.264 -0.009 -0.444 02w  0.863 0.043 1.487
Profitability -0.325 -3.342=*  -0.012 -0.073 -0.043 -0.455 -0.039 -0.363 0.004 0.034
R&D Expense -0.060 -0.362 0.003 0.038 -0.028 -0.201 .02 0.252 -0.183 -1.180
R&D Dummy -0.025 -1.917* 0.009 0.882 -0.003 -0.300 20.0 1.542 -0.008 -0.707
Selling Expense  -0.035 -1.294 -0.004 -2.061** -0.008 -0.928 0.013 1.335 -0.002  -0.093
Firm Size -0.006  -0.633 0.019 2.557* 0.006 0.845 100 -1.334 -0.011  -1.390
Actual Leverage  0.817  20.048*** 0.959 19.392*** 0.909 19.3z27* 0.819 6.507*** 0.973 23.584***
M/B efwa 0.003 0.691 0.001 0.370 0.000 0.129 0.003.87® 0.003 0.552
Adjusted R-square 0.616 0.727 0.818 0.705 0.786
F-Statistic 72.766*** 118.655*** 196.180*** 103.973*** 158.502***

Panel B: Increase Group

N=239 N=235 N=232 N=231 N=230
Constant 0.077 2.587* -0.001 -0.031 -0.009 -0.298 012  0.452 0.048 1.425
Market to Book 0.000 0.054 0.005 1.275 0.001 0.093 -0.004..429 -0.001 -0.342
Asset Tangibility -0.020 -0.423 -0.058 -1.629* 0.020 0.492 48.0 1.789* -0.054 -1.123
Profitability -0.014 -0.143 0.206 1.029 -0.000 -0.001 0.00 0.103 0.188 1.560
R&D Expense 0.003 0.068 -0.048 -1.200 -0.080 -1.251 .00 0.045 -0.101  -1.229
R&D Dummy 0.033 2.018* 0.015 0.766 -0.001 -0.074 6.00 0.527 0.009 0.520
Selling Expense  -0.005 -0.484 0.022 1.348 0.022 1.347 -0.00®.015 0.015 0.762
Firm Size -0.005 -0.519 0.005 0.439 0.002 0.268 -0.00D.258 -0.002 -0.183
Actual Leverage  0.819 11.099*** 0.879 18.211%* 0.896 17.086* 0.894 24.639*** 0.832 10.481***
M/B efwa -0.002 -0.194 -0.009 -1.916* 0.005 0.821 002.0 0.232 -0.011  -1.801*
Adjusted R-square 0.591 0.431 0.781 0.903 0.748
F-Statistic 39.255*+* 20.730*** 92.440*** 239.388*** 76.509***
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Table 5-18 Market Timing Theory vs. Dynamic Trade-& Theory (Kayhan and Titman Variable Definition)
ActualLeveage =(A5) X4 +(1—-A)ActualLeveage_, +/7YearlyTiming,_, +¢ LongTermTming,_, +&  (5.3-7)
The lagged actual leverage is the dynamic tradeanfhble with coefficient (14 ), and A is adjustment speedearlyTiming,_, is the market timing variable with
coefficien7 . LongTermTming,_, is the pecking order variable with coefficight

Year +2 Year +3 Year +4 Year +5
Coefficient t Coefficient t Coefficient t Coefficient t
Panel A: Increase Group

N=411 N=409 N=409 N=409
Constant -0.044  -1.596 0.018 0.734 0.038 0.926 ».02 0.758
Market to Book 0.000 0.158 -0.001 -0.580 0.002 1.538 0D.0 -0.517
Asset Tangibility -0.006 -0.221 -0.002 -0.081 0.021 0.888 040. 1.660*
Profitability 0.008 0.084 -0.055 -0.665 -0.038 -0.402 038. 0.302
R&D Expense 0.016 0.644 0.015 0.243 -0.014 -0.199 D.000.144
R&D Dummy 0.011 1.001 0.000 0.061 0.023 1.643* 0.003).306
Selling Expense -0.003  -1.437 -0.011  -1.332 0.003 0.357 .008 -0.208
Firm Size 0.016 2.156** 0.005 0.680 -0.007 -0.889 .01a -1.512
Actual Leverage 0.964 22.109*** 0.897  19.454*** 0.836 6.828 0.972 24.268***
YT 0.000 0.381 0.000 0.619 0.000 0.091 0.00a.011
LT 0.000 0.021 0.000 0.878 -0.000 -0.420 00.0 -0.824
Adjusted R-square 0.742 0.820 0.698 0.782
F-Statistic 118.775%** 187.125*** 95.115*** 147.468*

Panel B: Increase Group

N=242 N=242 N=241 N=241
Constant 0.016 0.521 0.007 0.229 0.010 0.384 0.01D.352
Market to Book -0.005 -1.551 0.002 0.928 -0.005 -1.832* 0.003 -1.441
Asset Tangibility -0.052 -1.486 0.015 0.385 0.034 1.293 50.0 -1.082
Profitability 0.219 1.232 0.003 0.046 0.044 0.666 0.212.138**
R&D Expense -0.044  -1.258 -0.075 -1.215 -0.018 -0.422 -0.043 -0.620
R&D Dummy 0.013 0.688 -0.000 -0.015 0.000 0.029 ®.010.786
Selling Expense 0.020 1.430 0.021 1.320 0.007 0.461 0.01D.721
Firm Size -0.001 -0.103 -0.000 -0.000 -0.001 -0.147 -0.002 -0.229
Actual Leverage 0.898 21.065*** 0.892 18.175*** 0.890 276"8* 0.876 11.413***
YT -0.001  -2.956*** 0.001 0.679 -0.001 -0.828 -0.000 -0.173
LT 0.000 2.859%** 0.000 0.072 -0.000 -0.046 .0@ 0.409
Adjusted R-square 0.525 0.807 0.909 0.762
F-Statistic 27.589*+* 101.749%** 241.714%* 78.022*+*
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Table 5-19 Managerial Inertial vs. Dynamic Trade-of (Welch Variable Definition)
ActualLeveage =(AB) X+ (1—-A)ActualLeveage_, + (1-U)SPE_; + &  (5.3-8)
The lagged actual leverage is the dynamic tradeasflible with coefficient (14 ), and A is adjustment speePE-; is the managerial inertia variable with
coefficientl — v andv is the adjustment speed for share price surprises.

Year +1 Year +2 Year +3 Year +4 Year +5 Year [+1,+5]
Coefficient t Coefficient  t Coefficient t Coefficient  t Coefficient  t Coefficient t
Panel A: Increase Group
N=398 N=398 N=397 N=396 N=397 N=1986
Constant 0.054 1.693* -0.049 -1.784* -0.003 -0.131 01r. 0.531 0.003 0.110 0.010 0.732
Market to Book 0.004 1.658* -0.000 -0.936 -0.001 -0.561 0a.0 2.986** -0.001 -0.473 0.001  0.880
Asset Tangibility = 0.009 0.346 0.012 0.545 -0.007 -0.349 0.019.691 0.039 1.573 0.017 1.743*
Profitability -0.069 -0.780 0.058 0.545 -0.044 -0.519 .00 0.025 0.097 0.808 0.011  0.270
R&D Expense -0.037  -2.258** 0.006 1.882* -0.008 -0.370 0.012 -0.222 0.034 0.857 -0.001 -0.349
R&D Dummy -0.016  -1.465 0.005 0.494 0.001 0.144 0.018.435 0.006 0.566 0.002  0.405
Selling Expense  0.032 1.954** -0.002 -1.294 -0.009 -0.792 01® 1.294 -0.001 -0.064 0.001  0.287
Firm Size -0.001 -0.112 0.015 2.569%+* 0.012 1571 o@m -0.139 -0.010 -1.371 0.002 0.527
Actual Leverage  0.798  19.742*** 0.950 32.258*** 0.892 17.654* 0.781 6.387*** 0.972 17.659*** 0.879 26.22G
SPE 0.118 2.858**  -0.002 -0.064 0.060 1.586 gB0 1.672* 0.038 0.699 0.062 2.862***
Adjusted R-square 0.653 0.749 0.805 0.660 0.745 0.719
F-Statistic 84.120*** 132.690*** 182.463*** 86.345*** 129.641*** 564.567***
Panel B: Increase Group
N=232 N=233 N=232 N=233 N=233 N=1163
Constant 0.090 3.217**  -0.033 -1.235 -0.013 -0.544 .0@ 0.102 0.020 0.644 0.022 1.783*
Market to Book -0.005 -2.236** -0.000 -0.018 0.003 1.370 o -1.599 -0.008 -1.382 -0.003  -1.785*
Asset Tangibility -0.012 -0.295 -0.065 -1.890* 0.008 0.218 48.0 1.947* -0.051 -1.106 -0.012 -0.747
Profitability 0.028 0.349 0.322 1.896* 0.024 0.350 0.039.542 0.129 1.337 0.099  2.448**
R&D Expense 0.033 0.831 -0.060 -1.736* -0.015 -0.445 008. -0.210 -0.026  -0.412 -0.015 -1.353
R&D Dummy 0.023 1.529 0.018 0.900 0.000 0.012 -0.00:0.817 0.016 1.038 0.010 1.469
Selling Expense  -0.007 -1.010 0.028 1.969** 0.005 0.629 3.00 0.254 0.011 0.513 0.006 1.581
Firm Size -0.012 -1.628 0.002 0.165 0.004 0.572 -0.001.110 0.005 0.565 -0.002 -0.655
Actual Leverage  0.905 20.223*** 0.915 23.579%* 0.925 21.556* 0.909 26.462*** 0.848 9.337*** 0.900 38.369
SPE 0.011 0.282 0.086 1.633* 0.012 0.249 0.03M®.893 -0.078 -1.054 0.005 0.217
Adjusted R-square 0.724 0.535 0.830 0.923 0.773 0.755
F-Statistic 68.169*** 30.705*+* 126.738*** 309.785*** 88.772** 399.868***
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Table 5-20 Market Timing vs. Dynamic Trade-off Theoy (Kayhan and Titman Variable Definition)
ActualLeveage =(A5) X1 +(1-A) ActualLeveage_, + & StockReturn-1 +&¢  (5.3-9)
The lagged actual leverage is the dynamic tradeasflible with coefficient (14 ), and A is adjustment speegtockReturn:-; is the market timing variable with
coefficientx .

Year +1 Year +2 Year +3 Year +4 Year +5 Year [+1,+5]
Coefficient t Coefficient t Coefficient t Coefficient t Coefficient t Coefficient  t
Panel A: Increase Group

N=405 N=405 N=405 N=405 N=405 N=2025
Constant 0.105 2.827**  -0.049 -1.922* 0.008 0.374 088 0.958 0.015 0.571 0.021 1.540
Market to Book 0.004 1.433 -0.000 -1.042 -0.001 -0.823 4.00 3.166*** -0.001 -0.786 0.000 0.577
Asset Tangibility  0.075 1.845* 0.006 0.240 -0.002 -0.103 0.0281.303 0.042 1.759* 0.026 2.398**
Profitability -0.212  -2.019* 0.052 0.540 -0.079 -1.117 .065 -0.607 0.065 0.599 -0.030 -0.768
R&D Expense -0.054  -2.438** 0.005 1.711* -0.015 -0.618 0.032 -0.525 0.009 0.205 -0.001 -0.278
R&D Dummy -0.019 -1.747* 0.007 0.715 0.002 0.330 0.0211.597 0.005 0.505 0.003  0.648
Selling Expense  -0.031  -0.965 -0.002 -0.954 -0.013  -1.453 00@. 0.820 -0.000 -0.029 -0.003  -0.905
Firm Size -0.008  -0.909 0.017 2.653*+* 0.011 1.549 o@m -0.500 -0.010 -1.374 0.001  0.343
Actual Leverage  0.790 17.542** 0.936 32.094*** 0.890 21.2¥8* 0.779 6.333*** 0.950 19.711*** 0.865 26.41%
Stock Return -0.059 -1.854* -0.027  -1.196 -0.003 -0.090 0.020 -0.584 -0.058 -1.719* -0.039  -2.588***
Adjusted R-square 0.592 0.745 0.810 0.656 0.752 0.709
F-Statistic 66.141*** 132.161*** 192.095*** 86.604*** 137.294*** 550.105***

Panel B: Increase Group

N=233 N=234 N=234 N=234 N=234 N=1169
Constant 0.094  3.478***  -0.022 -0.894 -0.015 -0.577 .o 0.200 0.008 0.280 0.021 1.755*
Market to Book -0.005  -2.440* -0.003 -1.244 0.001 0.627 0 -1.964** -0.005 -1.222 -0.003  -2.274**
Asset Tangibility -0.010 -0.254 -0.063 -1.848* 0.022 0.555 4@.0 2.024* -0.053 -1.128 -0.008 -0.451
Profitability 0.026 0.334 0.284 1.546 0.027 0.364 0.013.208 0.182 1.677* 0.097 2.314**
R&D Expense 0.028 0.671 -0.055 -1.614 -0.029 -0.848 06.0 -0.124 -0.027 -0.416 -0.015 -1.366
R&D Dummy 0.022 1.491 0.018 0.878 -0.005 -0.265 -0.008).626 0.016 0.976 0.010 1.346
Selling Expense  -0.008 -1.044 0.024 1.745* 0.010 1.057 0.0020.164 0.012 0.526 0.006 1.582
Firm Size -0.014 -1.801* 0.003 0.289 0.006 0.971 0.0010.128 0.002 0.276 -0.002 -0.538
Actual Leverage  0.908 21.514*** 0.907 24.799*** 0.910 22.12%8* 0.899 29.198*** 0.876 10.914*** 0.896 40.61
Stock Return -0.028 -0.919 -0.068  -2.591*** 0.004  0.129 0.019 -0.887 0.059 1.156 -0.010 -0.703
Adjusted R-square 0.728 0.538 0.821 0.923 0.773 0.755
F-Statistic 70.038*** 31.147 % 119.434%*** 311.739*** 89.167*** 399.955%**
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5.4 Method of Payment and Source of Fund

Ghosh and Jain (2000) suggest that the post-tak@osease in leverage ratio
could take place because of an increase in debtease in the market value of the
firm, or both. They find that both the market vahlfefirms and book value of debt
increase. Therefore they conclude that an incréadeverage ratio is likely to
attributes to the additional debt taken by the $irand mostly because of long-term
debt.

This section examines whether the leverage ratiorease at M&A
announcement is caused by the method of paymentsaacte of fund. When
acquiring firms select the method of payment andrs® of fund, they have to
consider quite a few factors such as EPS dilutaumrency, ownership structure,
asymmetric information, debt covenants, availap#ihd costs of different funds, tax
consideration, accounting treatm&ntcompensation effet§ regulation effects
and financial strategy. This research focuses enfitrancial strategy and tests its
link with the method of payment and source of flmaded on the dynamic trade-off
theory. Dynamic trade-off theory assumes that fiaotvely adjust their leverage
ratios to trade off between the benefits and coktebt; the speed of adjustment is
influenced by the costs and delays, hence finaadgistments are realised gradually.
According to this theory, the leverage ratio devied before the M&A
announcement, at the announcement and after theuaoement could be linked

with the method of payment and source of fund.

Method of payment in acquisitions includes cashyclst exchange, cash
underwritten share offer, loan stock, convertildan or preferred shares, deferred
payment and a mixture of any of them (Sudarsan®®32 Pure cash, pure stock
and a mixture are the three most commonly used paymethods. Firms usually
raise debt to make the cash payment thus cashdshewonnected with increase of

leverage ratios. Hereby the leverage ratio dewatiare tested by whether they

2L pooling method vs. purchase method.

22 Amortization reduces reported earnings, thereftmaagements avoid the amortization of good withéfir
compensation is linked with accounting performance.

2 Tender offers in the form of stock exchange nekdsapproval of Securities and Exchange Commis#imis,
the process of a stock offer acquisition could takeer time than the cash offer acquisition.
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involve cash payment. Among the 659 deals, 279 Iwevdhe cash payment

(including 150 deals with pure cash payment).

Table 5-21 reports the univariate tests of leveratje deviations on the method
of payment. The first test is on if cash paymsemniegatively associated with the pre-
merger cumulative leverage ratio deviations in ye®yr-1]: it examines if the firms
with unused debt capacity before the merger is ni&ety to pay by cash. The
second test is on if cash payment is positivelyoeiated with the increase of
leverage ratio deviations in year [-1, O]: it exass if the deviation change at
announcement is caused by the cash payment. Trdetéist is on if cash payment is
positively associated with the post-merger cumudateverage ratio deviations in
year [0, +5]. The sample firms are divided by thd&féerent criteria. 1.) Cash>0%
measures if the payment includes cash—Code 0 gioupade up of 380 firms
without cash payment, and Code 1 group is madd @pg®firms with cash payment.
II.) Cash>50% measures if the cash accounts for 8% of the payment—Code 0
group is made up of 440 firms with cash less tHa#,5and Code 1 group is made up
of 219 firms with cash over than 50%. lIl.) Cash@¥)measures if the payment is
pure cash—Code 0 group is made up of 509 non-msie payment firms, and Code
1 group is made up of 150 pure cash payment firms.

The results show that pre-merger cumulative levenagio deviations are not
influenced by the cash payment, so there is noeewge that firms consider the
unused debt capacity when they make decisions erméthod of payment. The
announcement deviation changes are statisticailyifgiant at 1% level for all the
threet-statistics, and for each split the Code 1 grouphigher mean than the Code 0
group. It provides evidence that the increase wéri@ge ratio at announcement is
caused by the cash payment. The post-merger cuwaulaverage ratio deviations
are statistically significant at 10% level for thstatistic of Cash>0% and Cash>50%,
and for both splits the Code 1 group is with highmrans. It gives evidence that the
post-merger leverage ratios is more likely to rematia high level if the payment is

made by cash.
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Table 5-21 Univariate Tests on Method of Payment
This table tests the relationship of cash paymattt thie pre-merger cumulative leverage ratio démes, the
announcement deviation changes, and the post-meugaulative leverage ratio deviations. The pre-raerg
cumulative leverage ratio deviation is the sum e¥idtions in years [-3, -1]; the announcement d&sna
change is the difference between deviations in yeand year 0; the post-merger cumulative leverage
deviation is the sum of deviations in years [0,.#6ash>0% splits the firms into two groups: nonkcas
payment group with Code 0 and with-cash paymenigmeith Code 1; Cash>50% splits the firms into two
groups: cash payment less than 50% firms with Moded cash payment more than 50% firms with Code 1;
Cash=100% splits firms into two groups: non-purghcpayment firms with Code 0 and pure cash payment
firms with Code 1. The independent samplésst (two-tailed) examines the equality of meaesvieen the
two samples. The null hypothesis is that the twom@a means are equal. ***, ** and * denotes the
significance level at 1%, 5% and 10%.

Year [-3, -1] Year [-1, O] Year [0, +5]
Code No. Meant-statistic Mean t-statistic Mean t-statistic
Cash>0% 0 380 -0.021 -0.253 0.044 -2.841*** 0.092 -1.839*
1 279 -0.013 0.076 0.284
Cash>50% 0 440 -0.019 -0.151 0.042 -3.901*** 0.105 -1.875*
1 219 -0.014 0.089 0.310
Cash=100% 0 509 -0.015 0.313 0.049 -2.886** 0.142 -1.129
1 150 -0.026 0.088 0.281
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When payment method is cash, the source of funttdaalude cash on hand,
new issue of debt and new issue of stock; when paymethod is equity, the source
of fund could include shares in treasury and neswuasof shares. The pecking order
hypothesis suggests that the value maximising emquwill prefer to use internal
resources before seeking external financing. Howeabe financing source could
also be determined by CEOs’ personal preferencetadopportunistic response to
the capital market. Thomson One banker classifesce of fund into borrowing,
bridge loan, common stock offering, internal cogierfunds, debt issue, junk bond
issue, line of credit, preferred stock issue, meirma loan, and so on. The 659
sample firms involve 84 borrowing, 8 bridge loancdmmon stock offering, 61
internal corporate funds, 24 debt issue, 74 lineretlit and 4 preferred stock issue
(some firms may involve more than one source oflfuAmong them, the borrowing,
bridge loan, debt issue, line of credit and pref@rissue engage the raise of debt.
Thus, if the source of fund involves at least ohehese five sources, the deal is
labelled as dummy 1 and otherwise 0.

Table 5-22 reports the result of univariate testssource of fund. The pre-
merger cumulative leverage ratio deviations aremfbienced by the source of fund,
so there is no evidence that firms consider thesedwuebt capacity when they make
decisions on the source of fund. The announcemewiation changes are
statistically significant at 1% level for thestatistic, and the Code 1 group has higher
mean than the Code 0 group. It provides evidenaethie increase of leverage ratio
at announcement is caused by the raise of debtpd$temerger cumulative leverage
ratio deviations are statistically significant &b llevel for thet-statistic, and the
Code 1 group is with higher means. It gives evidetat the post-merger leverage
ratios is more likely to remain at a high levethe firms raise debt. The results of
source of fund are consistent with the results efirad of payment.

206



Table 5-22 Univariate Tests on Source of Fund
This table tests the relationship of source of fuitti the pre-merger cumulative leverage ratio diéons, the
announcement deviation changes, and the post-mergeulative leverage ratio deviations. The dummy
variable is coded as 1 if the source of fund ingslorrowing, bridge loan, debt issue, line of itradd
preferred issue engage the raise of debt and IReifsburce of fund involves common stock offeringl an
internal corporate funds. The independent sanigiest (two-tailed) examines the equality of meagtsvieen
the two samples. The null hypothesis is that the sample means are equal. ***, ** and * denotes the
significance level at 1%, 5% and 10%.

Year [-3, -1] Year [-1, O] Year [0, +5]
Code No. Mean t-statistic Mean t-statistic Mean t-statistic
0 510 -0.008 1.192 0.041 -5.265*** 0.089 -3.052***
Raise Debt 1 149 -0.051 0.113 0.463
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To sum up, the method of payment and source of i significant impact
on the announcement period deviation changes atideopost-merger leverage ratio
deviations. When the deal payment involves cashmeay and raise debt, the

leverage ratio is more likely to increase signffitg and revert slowly.
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5.5 Conclusion
This research explores the influence of takeover$%0 US acquiring firms’
capital structures in an 11-year period [-5, +bfotuses on two research questions,

the leverage ratio deviation and the partial adjestt.

The leverage ratio deviation is calculated in thstsges. At the first stage, the
actual leverage ratios are regressed on a numbeg@éd independent variables by a
tobit model to estimate coefficients. These indeleen variables include the market-
to-book ratio, the asset tangibility, the profilapj the R&D expense, the R&D
dummy, the selling expense, and the firm size. &s@mation results support the
capital structure hypotheses and are coherent pvghiious research: the negative
relation between market-to-book and leverage ratipports the static trade-off
theory, complex pecking order theory and marketngmheory; the positive relation
between asset tangibility and leverage ratio suppbe static trade-off theory; the
negative relation between profitability and leveragtio supports the dynamic trade-
off theory and the pecking order hypothesis; thgatige relation between R&D
expense and leverage ratio supports the statie-wdheory; the positive relation
between firm size and leverage ratio supports tégcdrade-off theory and pecking
order hypothesis. The positive relation betweetingelexpense and leverage is
opposite to the prediction of static trade-off ttygohowever, the robust check
(univariate test) supports this result. An OLS esgion gives qualitatively the same

results of these independent variables as the rudiel.

At the second stage, the estimated regressioniequatused for predicting the
value of optimal leverage ratios for given valuefsimdependent variables by
substituting the estimated coefficients into eaearyf the 11 years. The 659 sample
firms are divided into two groups according to Wiegtthe predicted leverage ratios
increase or decrease between year 0 and 1. TheaberGroup shows that the
median of predicted leverage ratios reduces betwean-5 and 0, jumps from year
0 to year 1, and keeps at a high level afterwartse. Decrease Group shows that the
median of predicted leverage ratios drops betweam @ and 1, and surges between
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year 1 and 2. These results approve the assumftenM&A changes firms’

predicted leverage ratios dramatically in year 1.

At the third stage, these predicted leverage radi@s subtracted from firms’
actual leverage ratios to obtain the deviationslevkerage ratios. The result of
deviations is the most important discovery and @ouation of this research. The
trend of the deviations in the 11-year window destates that M&A changes
firms’ leverage ratios considerably at the annouorex® year, which is consistent
with the results of Morellec and Zhdanov (2008) &tadford et al. (2007). However,
this trend presents two differences from previcesearch. First, the magnitude of
the deviation change at announcement year is marger than previous research.
For the Increase Group, the deviation (median)e@®es from -4.5% in year -1 to
7.8% in year 0, this is far beyond the optimal leworellec and Zhdanov (2008)
report the deviation increases from -7.3% in yéatio--4.0% in year 0, and increases
further to 0% in year 2; Harford et al. (2007) fithek deviation (median of all firms)
increases from -6.86% in year -1 to -0.41% in y@&aand increases further to 1.89%
in year 3. From their results, the deviations dilé lselow the optimal level at the
announcement year, and it is unexplained what kpapking up the leverage ratio
even 2 or 3 years after the M&A. Second, this nege@rovides explicit evidence
that firms gradually converge their leverage ratmsards the optimisms in the five
years after merger, which is consistent with thedmtion of dynamic trade-off
theory. The previous research did not find thise fiew findings of this research are
due to three improvements on the methodology: #mpte selection excludes the
firms with successive deals in the 11-year peribgiredicts the optimal leverage
ratios by an out-of-sample model, where previoseaech all uses the in-sample
model which mix the estimation window and the eveamtdow, thus dilutes the
impact of the event; this research splits sampiediaccording to whether the
deviation increases or decreases between yeardlyear O, where the previous
research do not distinguish those two groups, thadeverage deviations of firms

that lever up and firms that lever down cancelwithh each other.
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The partial adjustment is tested by a standardigbaatijustment model and
several modified partial adjustment models. Thadded partial adjustment model is
used to test the speed of adjustment a firm mawgards the optimal leverage ratios
in the post-merger period on the dynamic tradetb&ory. The OLS regression
results show statistically significant adjustmepeed 2.8%~19% for the Increase
Group, and speed 10.3%~14.9% for the Decrease Gwahiph are consistent with
the results of Fama and French (2002) and FlararafyRangan (2006).

In order to distinguish whether the partial adjustitneffect (against complete
adjustment) is caused by the adjustment cost dnéynfluence of alternative capital
structure theories, this research utilizes sevarified partial adjustment models to
test the influences of competing theories on thgishashent speed. The financial
deficit variable from Kayhan and Titman (2007) wdad into the standard partial
adjustment model to test the pecking order hypaheBhe adjustment speed
variable shows similar result as in the standandigteadjustment model, and the

other variables are unaffected by the financialcitefariable, so the pecking order

hypothesis is rejected. The external finance wejtaverage variabIeM) of
efwat-1

Baker and Wurgler (2002) is added to the modets$b the market timing hypothesis.
The stability of adjustment speed and the insigaifce of the external finance
weighted average variable reject the market timihgory. The yearly timing

variable and long-term timing variable of Kayhaml &itman (2007) are added to the
model to further test the market timing hypotheais] it is again rejected. Then the
share price effect variable from Welch (2004) islexdl to the model to test the
managerial inertia theory. The high adjustment dpet the share price effect
variable indicates that firms actively absorb tHea of share price and thus rejects
the managerial inertia hypothesis. The stability pafrtial adjustment variable
supports the dynamic trade-off theory. At lasttacls return variable from Kayhan
and Titman (2007) is added to the model to testntlaeket timing hypothesis, and
the results reject it. All of these modified modedgect the effect of alternative

hypotheses variables and support the dynamic wédeypothesis. Thus it gives
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indirect evidence that the partial adjustment ¢féewld be caused by the adjustment

cost.

This research also tests the influences of metfighyment and source of fund
on leverage ratios. It finds that the method ofrpegt and source of fund have
significant impact on the announcement period dmnachanges between year -1
and 0, and on the post-merger leverage ratio demiaums between year 0 and +5.
When the deal payment involves cash payment aseé debt, the leverage ratio is
more likely to increase significantly at the annoement period and to revert slowly

afterwards.
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Chapter 6 Conclusion

This dissertation is made up of two topics in cogpe finance.

The first study, The Impact of Acquisitions on the Short-Run Retums
Shareholders and Bondhold&rsvestigates the short-run returns of sharehodahel
bondholder with respect to 310 acquisitions in the market between 1994 and
2006. Based upon the theories of M&A motivationsl amareholder-bondholder
conflicts, this study designs five testable hyps#®eto investigate M&A’s impact on
the 41-day and 3-day market-adjusted returns (MARJ abnormal returns (AR).
The significant positive target stock return, negatcquirer stock return, positive
target bond return and negative acquirer bond medne consistent with the wealth
transfer hypothesis and the hubris hypothesis. cdmbined security returns show
that stockholders lose, bondholders gain, targetsfigain, acquirer firms lose, and
shareholders/bondholders of target and acquirimgsfias a whole lose. These results
support the co-insurance hypothesis, wealth transfgpothesis, and hubris
hypothesis, and reject the synergy hypothesis. Uheariate and multivariate
analyses on the deal characteristics find thatetaagpd acquirer stock returns are
higher with cash payment, acquirer stock retureshégher in friendly and industry
unrelated takeovers, the acquirer bond returngigteer in industry related takeovers,
target firm share returns are higher when targe¢ 8 smaller than the acquirer,
target and acquirer stock returns are higher ihrbalket period, and acquirer bond

returns are higher in the bear market period.

This study has five contributions. First, it is fivet empirical research to test UK
bondholders’ wealth in acquisitions. Second, thislg does a thorough review on
existing theories which explain the shareholder laonidholder wealth in M&A, and
designs out five testable hypotheses to explaimpttential results. Third, the main
contribution of this study to knowledge is thatldtects significant abnormal returns
for both target firm bonds and acquirer firm bonéis.the first empirical study in the
UK market on bondholders’ wealth with respect to M&hese results are different
when compared with previous studies for the US etafRathinasamy et al. (1991)

argue that bondholder wealth could be neutralisgdihe incentive effects the
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managers increase the leverage ratios after mefgepiith and Kim (1982) and
Dennis and McConnell (1986) ascribe the mild bohdédworeturns to bond covenants
which effectively protect bondholder wealth. Renvadp and Szilagyi (2007) study
the bondholder wealth effects of M&A on Europeanrdoies, and they do not find
significant bondholder returns for target firms. MacKinlay (1997) and Maxwell
and Rao (2003) argue, monthly data could bias thdies against finding any
significant effects. This study utilizes daily boddta from Datastream, which is
more powerful to reject the null hypothesis of natmeturn than the previous studies
which use monthly bond data. Fourth, this resediroiis a significantly negative
Total security return, indicating acquisitions are vatlestroying, which has never
been found by previous research. Fifth, this isfitst research to test the effect of

stock market trend on bondholder returns, anaddisignificant results.

Although this research benefits from Datastreamt®iigh frequency of bond
data, there are limitations on the sample sizevahdity of bond-specific diagnostic
and descriptive information. In this research, ¢hare only 5 deals that both the
target and acquirer have valid bond data (RennebadgSzilagyi 2007 examine all
European firms between 1995 and 2004, and alsosénglsmall sample); in contrast,
Billett et al. (2004) examine the US market betw&8i9 and 1997, and report 141
deals that both the target and acquirer have Yalitl data. This difference attributes
to two factors. First, it is much more popular 106 firms to be financed by
corporate bond than UK/EU firms, so the number & ims as the objective of
corporate bond is smaller. Second, the academiitutiens in the UK do not have
access to Lehman Brothers Fixed Income DatabasEI@R)Bas academic institutions
in the US do. As Hong and Warga (2000), Maxwell Bad (2003) and Billett (2004)
argue, LBFID is by far the best bond database wpidvides complete information
not only on bond prices, but also on bond-spedifi@gnostic and descriptive
information. The database available to this stuslyDatastream, on which the
corporate bond price information is incomplete, ehdiminishes the sample size
further. The small sample makes the tests less holwehen compared with US
studies of large samples. Moreover, the invaliditybond-specific diagnostic and
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descriptive information on Datastream makes it isgille to test the risk effect,

maturity effect and leverage effect.

As discussed in the last paragraph, it is much rpogular for US firms to be
financed by corporate bond than UK firms to be. phtential explanations could be
the pecking order hypothesis or that bondholdethenUS are protected better than
bondholders in the UK. Hence, further studies cdaddundertaken to compare the
capital structures between the US and UK, or topame the corporate governance
systems between the two countries on the protectiatebtholders with respect to

takeovers.

The second study A’ Test of the Partial Adjustment Theory of Leverbiging
Leverage Changes Arising from TakeoVeriavestigates firms’ capital structures
with 659 US acquisitions between 1962 and 2001e@agpon the theories of capital
structure and hypotheses which link capital stmectesearch with takeovers, this
study utilizes takeover as an event to investigatpotential influences on acquiring
firms’ book leverage ratios. The trend of the bémkerage ratio deviations in the 11-
year window demonstrates that takeover changesfieaerage ratios dramatically
in the announcement year, which fits the hypothésaslinks takeovers and firms’
capital structures. The trend also illustrates tahs gradually converge their
leverage ratios towards the optimal in the yeaes afierger, which is consistent with
the prediction of dynamic trade-off theory. Thenslard partial adjustment model
with OLS regression discovers a low but persistdjtustment speed for leverage
ratios after the takeovers. In order to examinethdrethis low adjustment speed is
caused by adjustment costs or by alternative taearompeting with the dynamic
trade-off theory, variables proxy for pecking ordeeory, market timing theory and
managerial inertial are added into the partial siipent model for further tests.
These tests reject all the alternative theoriesfemdconsistent evidence of dynamic
trade-off effects, thus providing indirect evidertbat the low adjustment speed is
caused by the adjustment costs. Last, this reseasth the influences of method of

payment and source of fund on leverage ratiogponts that cash payment and raise
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of debt are inclined to increase leverage ratioarstouncement, and to maintain

leverage ratios at a high level in the post-mepgeiod.

This study contributes to knowledge in four majoays. First, the sample
selection process is improved from previous papHEms. study of takeover’s impact
on a firm’s capital structure requires isolatingeaeal’s influence from another in
case the firm takes more than one deal in the bhjexlow. Previous studies do not
restrict series acquirers. This research excludwssfthat take more than one
takeovers in the 11-year period, and avoids thelaweing problem. Second, the
regression process is different. To examine théuente of M&A on capital
structures, M&A is considered as an event, thugdhtures of capital structures after
M&A should be quite different from those before M&&hereafter, the event period
itself should not be included in the estimationigerto prevent the event from
influencing the normal performance model parametgimates. Previous research
estimate of capital structure coefficients by imgée models, which could cause a
problem by mixing the “estimation window” and thevent window”. This research
uses out-of-sample regression for the coefficieg8mations and the results are
more objective. Third, the deviation tests splé gample into two groups on whether
firms’ deviations increase between year -1 and y@aft is evident that M&A
increases some firms’ leverage ratios but decresibes firms’ leverage ratios, and
the trend of deviations of those two groups shdwdd quite different. Previous
research do not distinguish those two groups, tberethe leverage deviations of
firms that lever up and firms that lever down cdrmét with each other, and the
aggregate deviation trend of the sample is noisie @ the above three reasons, this
research shows more significant influence of takes\at the announcement year
than previous research, and gives evidence of dyntmade-off theory that firms
reverse back to their optimal leverage ratios galgun the years after takeovers
which has not been reported by other papers. Fodepite that quite a few papers
examine the method of payment on capital structuhés research is the first one to

test on the source of funds on capital structures.
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This research relies purely on quantitative finahalata. Although it has
successfully discovered significant impact of tales on acquiring firms’ capital
structure and the evidence of dynamic trade-oftloes not tell the stories beyond
these data. Quantitative research is unable toatebe rationale and process of
managers’ considerations on capital structureshen dvent of takeovers. Thus, a
gualitative research design may compensate for weakness and investigate
takeover’s impact on firms’ capital structure idiferent way.

This study opens up the door for a number of tofocgurther work. This study
focuses on acquiring firms’ capital structures wid#spect to takeovers; future
research could examine target firms’ capital stmed, and compare them with
acquiring firms. Takeover is just one type of nesturing operation, and future
research could look into the impact of asset sgi-off, equity carve-out or LBOs
impact on firms’ capital structure. Moreover, ifsteicturing operation is a key
reason for firms’ growth strategy, future studieaymexplore how to use firms’

capital structure to predict the potential objexfteestructuring operations.
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