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ABSTRACT

TWO ESSAYS ON THE BOARD’S UNCERTAINTY ABOUT THE CONRACTING

ENVIRONMENT AND CEO COMPENSATION CONTRACTS

BY

BUNYAMIN ONAL

July 16, 2012
Committee Chair: Dr. Omesh Kini
Major Academic Unit: Department of Finance

Essay 1: To delegate or not to delegate to stocketa The case of boards with related industryeetige

Abstract: | examine the extent to which boards eitpertise in related product markets, i.e., dowash
(customer) or upstream (supplier) industries, delegheir monitoring and advisory functions to &toc
markets. Directors from related industri@R(s) are argued to have greater access to informationt the
input and output product markets of the firm. Thisturn, is predicted to reduce the reliance atlst
based compensation, a costly mechanism, partigufarl firms that depend more on information about
product markets and whose stock prices are not wdoymative about product markets. The evidence
documented in this paper is largely consistent wittse predictions. A number of additional testggsst
that this evidence is not likely to be explainedthg potential conflict of interests between thenfs
stockholders andRIs. Hence, | conclude that boards with related ingusipertise delegate to stock
markets to an optimally lesser extent due to tiléirmational advantages.

Essay 2: Stock-based CEO compensation followingloonerate acquisitions

Abstract: | examine how stock-based incentive campton for the CEO is designed following corporate
acquisitions conditional on the economic natureéhef acquisition. Large acquisitions represent $icamt
changes in the economic environment of the firmtliarmore, these changes are more likely to ocdtir w
conglomerate acquisitions. Accordingly, implicasorof the two mainstream theories of incentive
compensation, i.e., efficient contracting theoryl ayency theory, are tested separately for congkme
acquisitions. The empirical tests generally shoat #tock-based compensation is employed more iglgns
after conglomerate acquisitions than otherwise.r@liyghe results documented in this paper seersistant
with the notion that greater economic uncertainties are likely to follow conglomerate acquisitionduce
the board to rely more heavily on stock-based itices, an external monitoring mechanism.
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Abstract

| examine the extent to which boards with experiiserelated product markets, i.e., downstream
(customer) or upstream (supplier) industries, dekegheir monitoring and advisory functions to &toc
markets. Directors from related industri€&R(9 are argued to have greater access to informatiout
the input and output product markets of the firrhisT in turn, is predicted to reduce the reliance o
stock-based compensation, a costly mechanismcphkatly for firms that depend more on information
about product markets and whose stock prices arevery informative about product markets. The
evidence documented in this paper is largely ctergisvith these predictions. A number of additional
tests suggest that this evidence is not likelyaekplained by the potential conflict of interelsegween
the firm's stockholders anbRIs. Hence, | conclude that boards with related inguskpertise delegate
to stock markets to an optimally lesser extenttdubeir informational advantages.
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“Obviously, if shareholders (or board of directorspuld directly observe the firm’s
opportunities and the executives’ actions and kbeforehand which actions would maximize
shareholder wealth, no incentives would be necgssar

Core, Guay, and Larcker (2003)

The role of corporate boards has recently been meahusing a conceptual framework
where there is a tradeoff between intense mongooh management and value-enhancing
information flows from management to the boaid. general, however, the board may not be
entirely dependent on management for strategiegnmdtion. | argue, in this paper, that directors
who serve a significant role in downstream (custgroe upstream (supplier) industries of the
firm can act as a conduit of information about fine’s product markets and opportunity Set.
This is because multiple roles in economically-amtad industries can provide a director with
less costly access to private information on curesrd possible future developments in these
industries such as the degree and likelihood ofahehrand supply shocks, major changes in
corporate policies or in market structures throaghuisitions or spinoffs, and so forth. Thus, a
director from related industrie®RI) has the potential to expand the board’s inforamaset
about the opportunities of the firm and optimalityexecutive actions. A natural question that
arises from these arguments and the excerpt frone,C&uay, and Larcker (2003), then, is
whetherDRIs are associated with less reliance on incentivehar@sms. | examine stock-based
incentives in CEO compensation contracts to addhesgjuestion.

The extant literature indicates that the choiceadrd composition and its effect on firm
value depend critically on information-related tastsuch as complexity of the firm (e.g., Coles,
Daniel, and Naveen, 2008), availability and quabfysources of information such as analyst
forecasts (e.g., Duchin, Matsusaka, and Ozbas,)2fxlidformative stock prices (e.g., Ferreira,

! Adams and Ferreira (2007), for example, develapoael where the monitoring role of the board isléh off
against information flows from the CEO to the bot#rdt enhance the advisory role of the board. Ad&fasmalin
and Weisbach (2010) provide an extensive survegadnt theoretical studies on the role of directors

2 For example, Arthur Martinez, a director of Pemsiince 1999, serves also as a director at InieradtFlavors
and Fragrances Inc., a firm in a supplier indusifyPepsiCo. Mr. Martinez is argued to have accesmore
information about the developments in the supplgirciof beverage industry than a director withouteannomic
link to PepsiCo’s industry, such as Victor DzauDM.another director on PepsiCo’s board and, astae time,
the Chancellor for Health Affairs and President @it of Health System at Duke University.



Ferreira, and Raposo, 2008), and geographicalndistaf directors from the firm’s headquarters
(Alam, Chen, Ciccotello, and Ryan, 2010). Thusnfirseem to take into account the availability
of information to director candidates along witheithother qualifications such as political
connections (Goldman, Rocholl, and So, 2009) aarfonal expertise (Guner, Malmendier, and
Tate, 2008) before appointing them. The amount @uality of information available to its
members determine the board’s uncertainty aboutofferating environment of the firm and
optimality of executive actions, which in turn deténes the way it conducts its role. Stock-
based compensation, on the other hand, ties CEQopthe stock price which is based on the
information produced in the stock market. It canirierpreted as the mechanism through which
the board delegates its monitoring (and advisinggfions to stock investors. Further, the degree
of this delegation is expected to depend on theemainties faced by the board (Prendergast,
2000; 2002). Therefore, to the extent that the fedwnformation fromDRIs can reduce such
uncertainties, boards with these directors ardylike resort less to the stock-based incentive
mechanism and substitute it with board monitorimgl advising® ConsequentlyDRIs are
expected to be associated with a lower sensitftfCEO pay to the stock pricd®RS. The
hypothesis based on the preceding arguments andethdting prediction is coined the
Information Hypothesis

Weaker stock-based incentives can, however, alssmbmitcome of potential conflict of
interests betweeBRIs and shareholders. At least soDRIs are expected to be the agents of
customer or supplier firms that maintain tradin@tienships with the incumbent CEO. Others
may collaborate with the CEO for that purpose. TWO may further have influence over
current or future employment opportunities@iIs particularly in related industries. Through
these and other possible channels, the CEO whasksaverse and prefers a more stable
compensation can create incentives Btls to help him extract a contract that features lower
sensitivity to the stock price. The hypothesis fioanalizes these arguments and also predicts a

lower PPSin the presence @RIsis coined the&Conflict-of-Interests Hypothesis

% The information flow from ®Rl is to the board and is argued to reduce the wmioggs that predicate the board’s
ability to monitor and to advise. It is unlikely teave any effect on the uncertainty in the stodkepri.e., stock
volatility, because directors are legally boundntat trade on their information or transmit it tmakt markets.
Therefore, the effect dDRIs on stock-based compensation is not expected tthdeeigh any changes in stock
volatility.



A crucial implication of thénformation Hypothesiss that the information thd&RIs can
provide must be associated with their industry etg® Hence, their impact dPPSis expected
to be more negative for firms with greater depewdeon information about customer and
supplier industrie$.Another important implication of theformation Hypothesigertains to the
informativeness of the stock price. Firms whoselsfarices are less informative about product
markets are more likely to substitute its board foers’ information for stock-based
compensation. Under this scenario, thBRIs are expected to have a more negative effect on
PPS when the firm’s stock price is less informatives Aliscussed earlier, th€onflict-of-
Interests Hypothesisalso predicts lowerPPS Therefore, to understand the underlying
explanation for any effect @RIsonPPS | also derive and test a number of implicatiohthe
Conflict-of-Interests HypothesisOne implication, for example, is that dependBfls i.e.,
those who are expected to be under CEO influenee,aasociated with a lowd?PS than
independenbRIs®

Pay for sector performancB$P is another type of stock-based incentive corgréuat
has received considerable attention. Standard moslgjgest that the agent should not be
compensated for luck, i.e., factors that are beybisdcontrol, as introducing luck into his
compensation makes it riskier without providing iiddal incentives (e.g., Holmstrom, 1979).
This prediction, however, is not supported by emairstudies which commonly use sector
performance as their measure of luck (e.g., Bedtrand Mullainathan, 2001).Subsequent
studies provide explanations consistent with thénwgl contracting theory. Among othés,
Gopalan, Milbourn, and Song (2010) suggest B@P gives the CEO incentive to choose the

optimal level of exposure to the firm’s primary &&c Optimal sector exposure, on the other

* For example, sales of firms that produce difféeeatl products are likely to be more sensitive émand and
supply shocks. Thus, the information tBRIs can provide is more relevant for these firms.

®> A summary of all implications of theformationand theConflict-of-Interestdypothesess presented in Table 1.
® The other implications of th€onflict-of-Interests Hypothesie as follows. The level of CEO pay is expected to
be significantly higher in the presencelRIs Furthermore, the conflict, if any, and therebg tiegative impact on
PPSis expected to be stronger with directors fromvactustomers and suppliers of the firm than ivith DRIs
from firms with no trading relationship with therrfi. Finally, any asymmetry in the sensitivity of GEpay to
positive and negative stock returns is likely togbeater in the presenceDRIs

" Bertrand and Mullainathan’s other proxies for luthat is,prices in the oil industry and exchange ratesaded
goods sectors are also related to product markets.

¥ See, e.g., Aggarwal and Samwick (1999b), GarvelyMitbourn (2003), Oyer (2004) and Rajgopal, Shevéind
Zamora (2006).



hand, clearly depends on developments in key iapdt output product markets. A permanent
shock to these markets, for example, is expectechémge conditions in the sector and the
degree to which the firm should be exposed togbator. Therefore, the information and advice
that DRIs can offer may help the CEO identify optimal secexposure with less effort.
Correspondingly, thénformation Hypothesipredicts the extent d#SPto be smaller for firms
with DRIs. On the other hand, th€onflict-of-Interests Hypothesisuggests that boards with
DRIswill lower PSPonly in the case of negative sector performance.

My empirical tests of these predictions use a lalg@set on directors and officers drawn
from Compact Disclosurerlo identify directors with more than one positiarrelated industries,
| first match the SIC industry code(s) associatétth wne position of a director to SIC industry
codes of his other positions in the same yelathen identify the pairs of SIC codes that are
vertically related using benchmark input-outputiéalpublished every five years by the Bureau
of Economic Analysis. More specifically, supposatta given firm is in industryand one of its
directors is also an executive or director in irtdu$. To quantify the vertical relatedness of
industryj to industryi, | compute the proportion of output products afustryi sold to industry
] and the proportion of input products of industiyought from industry. If the sum of these
proportions exceeds 1% (5%), then industig/classified as vertically related to industat the
1% (5%) vertical-relatedness threshold and theesponding director is considered to be from a
related industry @RI). As the main explanatory variable PPS regressions, | use either a
dummy variable that equals one if the firm hasast ondRI on its board or the proportion of
DRIson the board. | refer to these variable®&$ MeasuresMerging the data on compensation
from ExecuCommwith the data on directors leads to a sample g81i®firm-year observations
that span the period 1993 — 2005. About 56% (24Pthis sample involves at least one director
from related industries where related industries @entified using the 1% (5%) vertical-
relatedness threshold.

Overall, the results documented in this paper amgely consistent with thimformation
Hypothesis Univariate tests show that firms wiDRIs have significantly higher stock-based
compensation. However, after controlling for otdeterminants oPPSsuch as firm sizeDRIs

° Matching to the positions over the last two yeard definingdDRI accordingly yield qualitatively similar results.



are found to have a negative effectRIAS This implies that had those firms not appoiribdeis

on their board, they would have used greater shased compensation. The negative effect of
DRIs on PPSholds with a variety of alternative measuresD&Is and PPS™ More crucially,
among the subsample of firms that produce difféaéed products or have low stock price
informativeness, those withRIs are more likely to lowePPS consistent with thénformation
Hypothesis™ These findings suggest that the information Bfats can bring to the table is more
likely to be employed by the board when it is mogkevant and when the private information
conveyed by the firm’s stock price is limited.

As discussed earlier, lowd?PS in the presence 0DRIs is also consistent with the
Conflict-of-Interests Hypothesi$hus, | conduct several additional tests as amgidt to uncover
the main reason. First, using theRC (now RiskMetric3 databaseDRIs are classified as
independent or dependent and as non-co-opted opteat (Coles, Daniel and Naveen, 20%0).
find that PPSis significantly lower largely for firms with ingeendent or non-co-opteldRIs
rather than dependent or co-opfeRIs, inconsistent with th€onflict-of-Interests Hypothesis
Second, | examine the influence@RIs on the level of CEO compensation. Under @anflict-
of-Interests HypothesiCEO compensation is predicted to be higher inpitesence oDRIs.
Inconsistent with this prediction, | find an insifycant relationship between the level of
compensation andRIs. Third, if DRIs have conflicted interests, they are expected to be
associated with a low&PSonly when the stock price are heading downwardO@ay is found
to be equally less sensitive to the positive statiirn withDRIs on the board. Last, but not the
least,DRIs that represent the active suppliers or customietiseofirm on the board are likely to
face a more severe conflict with shareholders DRis from firms with no business ties to the
firm. Hence, the effect of directors from customaed supplier firms ofPPS should be more
negative than otherwise. To test this possibilitigst identify directors that represent customer
or supplier firms listed irCompustatsegment tapes. | observe that 465 firm-year obsens

involve a director from either a supplier or a cusér firm. These directors do not seem to have

101 also find that serving on the compensation cottemiis not necessary fddRIs to communicate their
information that has influence on the compensatwmtract.

™ In unreported regressions, it is also documertiat fmong firms wittDRIs those in differentiated industries
and those with low stock price informativenessraoge likely to reduce their use of stock-based pay.

12 Co-opted directors are defined as directors whaapointed after the incumbent CEO assumed the (250



a significant effect orPPS Hence, the negative relationship betwd#Ris and PPSis, on
average, not likely to be explained by a possibl#lict betweerDRIsand shareholders.

The PPSmeasure described above captures the sensitiviBE® compensation to the
stock price but does not account for the possititiat the CEO is replaced. Therefore, | also test
whetherDRIs are related to the sensitivity of non-routine Cix@hovers to the stock price in a
similar way that they are tBPS The economic magnitude of the sensitivity of &mtcCEO
turnovers to the recent stock performance is smalipecially for firms with independent or
non-co-opted DRIS consistent with earlier findings. However, thiffeet is statistically
insignificant in many cases. This implies that ldgawith DRIs act more consistently with the
stock market at the stage where the stock pricealgthe need for forcefully replacing the
incumbent CEO. Finally, | investigate how directtnam related industries affect pay for sector
performance. Consistent with earlier studies, | ficon that CEOs are paid for sector
performanceDRIs on the other hand, are associated with lower fpaysector performance
(PSB. Following Garvey and Milbourn (2006), | also koanto the asymmetry oPSP
Consistent with thelnformation Hypothesisand inconsistent with th€onflict-of-Interests
HypothesisDRIs are associated with a lower sensitivity of paydtsitive sector performance.
Further support for thinformation Hypothesiss provided by the evidence tHaRIs impact on
PSPis observed primarily in industries with more @®d and development (R&D) activities.
This implies thatDRIs are effective particularly in environments with t@atially greater
industry-related information challenges such as#R@&D industries-* 4

In my empirical analysis, it is necessary to actdian the possibility that there are
factors leading to both the presencelRIs on the board and lower PPS. To address this
concern, | first use the Heckman treatment effemtslel, where in the first stage, a number of
industry and firm characteristics are employed d@otwl| for selection oDRIs Moreover, |

employ instrumental variables that are both ecooaltyi meaningful and also pass the validity

3 In unreported regressions, | also find thatERis are associated with lower pay for sector perfomaasnly for
firms producing differentiated products.

1 This evidence can also mean tB&lIsplay a role in the choice of the degree of seesmosure when the firm has
the strategic flexibility to change its exposurettie extent that R&D activities measure such Haixy.



and the relevance testsFinally, to control for potential simultaneity lsies, PPS and DRI
regressions are estimated simultaneously. The firaimgs in the paper are robust to all these
alternative estimation methods.

Given the arguments and findings in the papergtrestion that arises is why all firms do
not haveDRIs on their board. There are a number of reasonstinibymight be the case. First of
all, the board may fear leakage of strategic inftion from the firm to interested parties
through DRIs. Secondly, there is always the risk of being sttbje antitrust scrutiny and
lawsuits for having directors from firms in relatedlustries especially when two firms with
common directors are competitors at least in ame dif busines¥ Finally, assuming that there
is an optimal board size for every firm (e.g., Yauk, 1996; Coles, Daniel, and Naveen, 2008),
boards are expected to be highly selective in appg their members. Only firms with certain
characteristics such as producers of differentigediucts are likely to benefit from directors
with expertise in related product markets more thiagy would from directors, say, with
financial expertise or political connections.

This paper contributes particularly to the literatwn incentive contracts: (i) pay-for-
performance sensitivity (e.g., Jensen and MurpB901 Yermack, 1995; Guay, 1999; Core and
Guay, 1999; Aggarwal and Samwick, 1999a; Prendérdgz000, 2002; Coles Daniel, and
Naveen, 2006); (i) CEO replacement decisions (&\gisbach, 1988; Parrino, 1997; Huson,
Parrino, and Starks, 2001; Kaplan and Minton, 2QB8jter and Kanaan, 2010); (iii) pay for
sector performance (e.g., Bertrand and Mullaingth2®01; Garvey and Milbourn, 2006;
Gopalan Milbourn, and Song, 2010). It introducesmaportant factor that affects the design of

15 Instrumental variables that | employ are the suppfiyDRIs within 100 miles of the county of the firm’s
headquarters, the average pair-wise correlatidgheofirm’s industry returns with its supplier angstomer industry
returns, the number of supply chain industries #mal industry median value of the respect®DRI measure
(calculation excludes the firm itself). There is ariori reason for any of these variables to ddated to stock-
based compensation decisions of the firm.

' The Clayton Antitrust Act of 1914 prohibits intecking directorates between rival companies. Aesalexample
for concerns about antitrust scrutiny as well aakdge of information is the case of Google and Apgric
Schmidt, CEO of Google, and Arthur Levinson, formi#O of Genentech, were the common directors ofwize
companies in 2009 when the companies came undéruantscrutiny. Besides, in response to criticsMif.
Schmidt’s directorship at Apple, Google noted thatrecused himself from board meetings when Apdeard
discussed mobile phones — a business line for tmtiipanies. The following article on NY Times prcagdmore
detail on this casehttp://www.nytimes.com/2009/05/05/technology/comard5apple.html?src=sch




incentive contracts — presence of directors who lsdng sector-related informatidh. The
broader contribution is to the literature on thie rof directors= The primary focus of theoretical
and empirical studies on boards has been on btraictige and how it relates to firm value (e.g.
Hermalin and Weisbach, 1998; Raheja, 2005; Booredd FKarpoff, and Raheja, 2007; Adams
and Ferreira, 2007; Harris and Raviv, 2008; Cdlemiel, and Naveen, 2008; Linck, Netter, and
Yang, 2008; Duchin, Matsusaka, and Ozbas, 2010% géper complements the work of Dass,
Kini, Nanda, Onal, and Wang (2011) in that bothdets emphasize a novel characteristic of
boards—the presence DRIs—which is driven by the economic needs of the firmaddition to
documenting thatDRIs lead to higher firm value, they find that firmstiwiDRIs do not
experience a decline in value following a salesckhshich implies that their management are
better informed about these shocks. This resultbmamterpreted as a direct evidence of the
information role oDRIs

The board is, in general, assumed to serve a al&l monitoring and advising. This
study contributes to the literature on both frofiise most related strand of literature studies the
interaction between different governance mechaniStuck-based compensation can be viewed
as a mechanism through which boards can delegatéarog to investors (e.g. Holmstrom and
Tirole, 1993; Garvey and Swan, 2002). Cai, Liu, @idn (2009) show that firms facing a
greater information asymmetry substitute incenti@mpensation and exposure to the market for
corporate control for direct board monitoring. Tip@per suggests that firms can also appoint
directors with informational advantages to allow feore internal monitoring. The analysis on
the choice of sector exposure, on the other hasmdgelated more to the advisory role of
directors™® Outside directors are commonly assumed to relyilyean inside directors for
information (e.g., Raheja, 2005; Adams and Ferrei@7; Harris and Raviv, 2008). Inside

directors, however, have incentive to conceal tlpeivate information if they are concerned

" Edmans and Gabaix (2009) provide a review of rettegdretical papers that propose some real-lifeptexities

as the reason for seemingly low pay-for-performasemsitivities DRIs can be considered as an additional real-life
factor that can explain a lowdPPS than would otherwise be required, particularly finms with certain
characteristics such as producers of differentipteducts.

'8 Hermalin and Weisbach (2003), Becht, Bolton, ameIR(2003) and Adams, Hermalin, and Weisbach (2009
provide surveys of this literature.

19 The recent spark of research on the advisory ableoards is not surprising given the findings imamber of
survey studies such as Mace (1971), Lorsh and Ma¢ho89), Demb and Neubauer (1992) and Adams {2029
the majority of directors consider themselves agsads rather than monitors.



about retaining their positions in the firm. Henageless outside directors are “friendly” or there
are other sources of information such as accuna#dyst forecasts (Duchin, Matsusaka, and
Ozbas, 2010); outside directors are not likely dvise effectively. This paper is an attempt to
show that certain types of outside directors ass ependent on inside directors, analysts, or
investors for information. Finally, this paper contites to the literature that links product
markets to corporate finance (e.g., Fee and Tho2@®4; Kale and Shahrur, 2007; Shenoy,
2010). It suggests that greater access to infoomatbout product markets affects the design of
incentive contracts significantly.

The rest of the paper is organized as follows. datisn 2, | lay out the theoretical
background and develop hypotheses to be testetios&cdescribes the data and discusses some
of the summary statistics. Empirical analyses agmllts are provided in Section 4. Finally,
section 5 concludes the paper.

2. Theoretical Background and Hypothesis Development

Optimal contracting theory suggests that the agartinpensation should be linked to an
observable performance measure to induce the ageatitoose the optimal set of actions from
the principal's point of vievt® Furthermore, the strength of this link, coined -fay
performance sensitivityPPS, should be based on the level uncertainty in ri@nitoring
environment faced by the principal (Prendergas§02®002Y* In certain environments, the
principal can acquire information readily and moniactions at a low cost. This alleviates the
need for performance-based compensation. In umgcegtavironments, on the other hand, the
cost of monitoring (and advising) is likely to erdethe cost of introducing incentives into the
agent’'s compensation.

Extensions to these arguments can be built on lpessiformation channels available to
the board in the context where the board is thecgal and the CEO is the agent. The increased
amount and quality of information available to theard will enhance its ability to deal with
uncertainties. Along these lines, Duchin, Matsusaka Ozbas, (2010) take analyst forecasts as
a mechanism that expand the information set ofctbrs, while Alam, Chen, Ciccotello, and

2 See e.g. Mirrlees (1976), Shavell (1979), Holnst{a979, 1982).
2 prendergast (1999) surveys the evidence on tHedfibetween uncertainty and incentives.



Ryan (2010) consider geographical proximity of dioes to the firm headquarters as a proxy for
having access to sources of soft information. Stowkkets, on the other hand, can also
constitute an important source of information notydor managers (e.g., Chen, Goldstein, and
Jiang, 2007), but also for the board if stock-basmupensation is thought of as a means for the
board to utilize the information generated in stockrkets. Consequently, the board’s reliance
on stock-based compensation is expected to begeirdweaker) when the stock price is more
(less) informative (e.g. Holmstrom and Tirole, 19@arvey and Swan, 2002; Kang and Liu,
2008; Ferreira, Ferreira, and Raposo, 2G11).

In this study, | examine the impact on stock-basmdpensation of a mechanism that can
lead to informational advantages for the boardirnadirectors with greater involvement in the
firm’s operating environment. Specifically, a di@c who at the same time holds another
directorship or an executive position in a relatadustry, i.e., an upstream (supplier) or
downstream (customer) industry, is argued to predsoft information that is useful in
monitoring and advising activities of the board.aBts with directors from related industries
(DRIg) can, then, substitute its information about paiduarkets for that in stock prices. Hence,
DRIs are expected to be associated with lower stockebasentives. Furthermore, information
about related industries is more relevant for finmith greater reliance on these industries and
for firms with stock prices that contain too muabise. Thus, if there is a negative relationship
betweenDRIs andPPS it is more likely to be the case for such firmiese arguments lay the

ground for thanformation Hypothesiand its following implications.
Information Hypothesis:
1. DRIs are associated with a lower sensitivity of Gy to the stock price (PPS).

2. DRIs are more negatively related to PPS for firmghwighter economic link to
customer/supplier industries and for firms with &wstock price informativeness

than otherwise.

2 gee, also, Paul (1992), Kim and Suh (1993), Gotdaral Slezak (2006), Bolton, Scheinkman, and Xi20§6)
for potential costs of stock-based compensation.
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Lower PPScan also mean th&iRIs are dependent on the incumbent CEO and help him
reduce his exposure to stock markets. SBRés have trading relationships with the CEO and to
protect such relationships, they may provide cociag arguments in support of low@PS
OtherDRIs may also act in the best interest of the CEO withexpectation of future business
relationships. Another channel that the CEO cartroba DRI is through his influence over that
DRI's employment opportunities within the supply chainthe firm. Under these scenarios,
DRIs are expected to act as agents of the CEO ratharghareholders and, in particular, help
the CEO extract a compensation contract with a drigevel of compensation and lower
sensitivity to the stock price. The hypothesis dasa these arguments is referred to as the
Conflict-of-Interests Hypothesis

To test theConflict-of-Interests Hypothesi®ne can investigate the degree dDRI's
dependence on the CEO and whether that is relatatet level ofPPS More specifically,
according to theConflict-of-Interests Hypothesi®RIs who are under greater CEO control are
expected to reducBPSmore than otherwise. Secondly, the CEO can uséele of DRIs to
justify a higher level of compensation. Hence, riblated implication is that CEOs of firms with
DRIsreceive a higher level of compensation. Furtheenibrthe CEO, in collaboration with the
DRIs, is able to foresee the direction of the stoclcgrithe Conflict-of-Interests Hypothesis
implies thatDRIs should have a more negative effectRRRSwhen the stock price is heading
downward. A final approach that | use to understdradrelationship betweddRIs and stock-
based incentives focuses DRIs from active customers and suppliers of the firisTexercise
is based on the assumption that directors from l@rppr customer firms have stronger
incentives to favor the CEO to maintain their besm relationship with him. Hence, the
Conflict-of-Interests Hypothesipredicts thatDRIs from active suppliers or customers are
associated with a lowdtPSthanDRIs from firms with no trading relationship with therh. A
summary of the implications of th€onflict-of-Interests Hypothesithat are based on the

preceding arguments is as follows.
Conflict-of-Interests Hypothesis:
1. DRIs under CEO control are associated with a loR&S than independent DRIs.

2. DRIs are associated with a higher level of CEO cengation.
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3. DRIs are associated with a higher sensitivity ofCCjgay to positive stock returns and

lower sensitivity to negative stock returns.

4. DRIs from active customer or supplier firms of tlie are associated with a lower
PPS than the rest of the DRIs.

The Information Hypothesjson the other hand, predicts an equally lower ifieitg to
positive stock returns. It entails no heterogeneity respect t®®’PSbased on the independence
of DRIs or their business ties with the firm. Finallyhiis no implication regarding the level of
compensation.

The analysis, thus far, has abstracted away frarptssibility that the CEO is replaced
by force. The board can, however, also choose legde CEO replacement decisions to stock
markets to the extent it is uninformed about CE@oas. The empirical implications for the
sensitivity of CEO turnovers to stock returns fallalirectly from the arguments dAPS A
lower sensitivity is expected for both th&ormation Hypothesigsind theConflict-of-Interests
Hypothesis Thus, to explain the motivation behind lower sty of CEO turnovers to stock
returns, | derive similar testable implications &ach hypothesis. For example, enflict-of-
Interests Hypothesigredicts the effect of dependddiRls on the sensitivity of CEO turnovers to
stock returns to be more negative than that ofrttiependent ones.

Optimal contracting theory also suggests that tpentashould not be compensated for
factors that they have no control over such as exogs shocks to the market or the industry as
these factors only introduce more risk into th&-aserse agent’s compensation without giving
him any additional incentive (e.g., Holmstrom, 197iamond and Verrecchia, 1982).
Accordingly, if such common factors are observalbben one should find no relationship
between these factors and the agent’s compens&opirical evidence is largely inconsistent
with this prediction (see e.g. Murphy, 1985; Jarakian, Lambert, and Larcker, 1992; Gibbons
and Murphy, 1990; Bertrand and Mullainathan, 20Barvey and Milbourn; 2006). Bertrand and
Mullainathan (2001) conduct three experiments &ilvbich yield support for compensation for
observable exogenous factors, i.e., “luck”. Thegasbe that CEO compensation is significantly
and positively related to the following proxies latk: (i) oil prices in the oil industry; (ii)

exchange rates for firms in the traded goods sge(itryear-to-year differences in the average
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sector performance. It is important to note thebathese exogenous factors are related to input
or output product markets or both, which are argodae the areas of expertise BRIs

Empirical studies on pay for sector performance tblowed provide explanations that
are consistent with optimal contracting theory. &ap, Milbourn, and Song (2010), among
others?® point to another potential role tHaRIs can play. They model and show that CEOs that
have the ability to select the degree of exposuithe firm’s sector are also those who are paid
for sector performance. With her pay tied to sepenformance, the CEO has the incentive to
exert the effort to choose the optimal sector expsgrom shareholder’'s perspective. In this
context, managers and directors can be said todaceformation gap with the input and/or
output product markets. Assuming titeRIs help bridge that information gap, boards witRIs
are likely to advise and evaluate more effectitbly choice of sector exposure. Thus, the extent
of pay for sector performanc®$P is expected to be less wibRIs on the board. Under the
Uncertainty Hypothesjsit is also expected that the relationship betwBétis and PSP be
stronger when the firm’s primary sector involvesajer information challenges about its product

markets such as high-tech or differentiated indestr
Information Hypothesis:

3. DRIs are associated with less pay for sector penfoice and this effect is stronger

for firms facing greater information challenges aibtheir primary sector.

Alternative explanations for pay for sector perfarmoe have also been suggested.
Bertrand and Mullainathan (2001) show that the CEt@s$ control the board are paid for luck,
consistent with the skimming model (Bertrand andliMoathan, 2000) or the rent extraction
hypothesis (Bebchuk, Fried, and Walker, 2002; Bakcand Fried, 2003). As pointed out by
Garvey and Milbourn (2006), however, this evidedoes not necessarily indicate that the CEO
has captured the pay-setting process. The link éetwCEO pay and luck leads not only to a

reward for the CEO in a period of sector growte,, iwhen “luck is up”, but also penalizes him

% Himmelberg and Hubbard (2000), Oyer (2004) andy&agl, Shevlin and Zamora (2006) argue that theore&or
not filtering sector performance from compensatisro retain the incumbent CEO; Aggarwal and Sarkwic
(1999b) suggest that it restricts the intensitg@hpetition in concentrated industries; Garvey Kidourn (2003)
considers the possibility that wealthy CEOs cateffisector performance from their pay on their aiwough
hedging.
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during sector downturns, i.e., when *“luck is dowr8Bkimming/rent-extraction model is
supported only if the CEO pay is at least partlyniame to sector downturns, which is indeed

what Garvey and Milbourn document.

Gopalan, Milbourn, and Song, on the other handyrreite asymmetric benchmarking as
well with optimal contracting theory. They suggéstt the reason for asymmetry is that CEOs
have a greater incentive to avoid wealth lossesmdwector downturns than they do to gain from
good times in the sector. Following Garvey and Milln (2006) and Gopalan Milbourn, and
Song (2010), I also investigate the asymmetry msiwity of CEO pay to sector performance.
According to thelnformation Hypothesjsboards withDRIs reduce the sensitivity both for
positive and negative sector performance. On timrary, theConflict-of-Interests Hypothesis
predicts that boards withRIsreinforce asymmetric benchmarking in favor of @€0O.

Conflict-of-Interests Hypothesis:

5. Boards with DRIs are associated with a lower saévigit to negative sector
performance and higher sensitivity to positive gseperformance.

In general, the purpose of this paper is to ingas#i directors with more than one
position in a given supply chain and whether they associated with the type of incentive
design that is more in line with their potentialerdo fill information gaps (i.e., thiaformation
Hypothesiy or with potential conflict of interests with ske&olders due to these directors’
business ties with the incumbent CEO (i.e., @anflict-of-Interests Hypothegior both. A
summary of all the implications of these non-mugu&xclusive hypotheses is presented in
Table 1.

3. Data Description

The data on executives and directors are drawn fampact Disclosuré&Ds for the
period of 1993-2005. This dataset lists all thecexiges and directors who are employed by
publicly-traded companies identified by ticker syotshEach executive or director is assigned a

unique identifier using an algorithm described ipp&ndix A of Dass, Kini, Nanda, Onal, and
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Wang (2011). | obtain the primary SIC codes comesiing to each ticker by merging the data
from Compact Disclosuravith Compustat Firms with non-positive sales or assets are ebetlu
to eliminate potentially erratic data.

Matching a director’s appointments as an executivea director with his all other
appointments in a given year allows me to identify industry affiliations that are in the same
supply chain. Whenever four-digit SIC codes of a pafirms that a director is associated with
are vertical related, | identify that director aslieector from related industrie®RI) for both
firms. Vertical relationships between industries areasured using the benchmark input-output
(I-O) tables published by the Bureau of Economiclsis every five years. The board data
from 1993 to 1996 are matched with tse table from 1992 using the concordance table for
SIC codes and I-O codes. The data for the period€987-2001 and 2002-2005 are matched
with theUsetables from 1997 and 2002 respectively, usingélspective concordance tables for
NAICS codes and I-O codes. A director is considéoedle from related industries if at least one
of the other industries that he is affiliated waither uses a significant amount of the output of
the firm’s own industry and/or supplies a signifitamount of the input of the firm’s own
industry.

Formally, for a given pair of industriemydustry iandj, suppose that the proportion of
the output ofindustry i used byindustry jis a% of the total output oindustry i and the
proportion of the use ahdustry js output byindustry iis b% of the total use ahdustry i If the
sum ofa% and b% is at least 1% (5%), themdustry jis identified as vertically related to
industry iat the 1% (5%) threshold. After identifying induess in the same supply chain, |
identify directors from related industries as thed® are affiliated with industries in the firm’s
supply chain. The affiliation may either be in fbem of a directorship or an executive position.
Having identified directors from related industriégirst construct dummy variables that equal
one if the firm has at least one director from tedaindustriesRI) on its board. | refer to these
variables as dummypRI Measures In addition, | construct variables that are baljc
proportion of DRIs on the board. Similar to Dass, Kini, Nanda, Oraald Wang (2011), |
construct a number odDRI Measuresto capture different degrees or types of supplsirch

relationships. The main measure is based only enothiside directors who are executives or
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directors of other firms in the firm’s supply ch&hThis measure is scaled by the number of
outside directors on the board. | also construchsuees based on inside as well as outside
directors from related industries and these measame scaled by the board size. All measures
are constructed for both the 1% and 5% verticalteelness thresholds.

The data on directors are matched with the dataC&O compensation from
ExecuComg® leading to a sample of 19,616 firm-year observatid®anel A in Table 2 presents
descriptive statistics on dummy scores for direcfoom related industries. The mean gives the
percent of firm-year observations with at least dimector from related industries defined by the
respective criteriaDumDRbyr, for example, equals one if the firm has at least ontside
director who is an executive or a director of aeotfirm in its upstream or downstream
industries based on the vertical-relatedness thlésbf 1%. 56% of firm-year observations
involve directors from related industries fittings categoryDumDRbyr, 5%, 0n the other hand,
is based on the vertical-relatedness threshold%f Bbout 24% of firm-year observations
involve outside directors from related industrieentified using the 5% vertical-relatedness
threshold. As the definition oDRIs is broadened, the percent of firm-years WilRIs also
increases.

| present statistics on proportiofaRl Measurs in Panel B. The mean for proportional
scores is naturally small because a large numbérnofyear observations have boards with no
directors from related industries and thereby téll/e a score of zero for most of the definitions
of DRI. The mean foDRIoyt which is defined as the proportion of outside cives from related
industries based on the 1% vertical-relatednessiioid is 10.7%. For the sample that has non-
zero DRIoyt, however, the mean (median) is 19% (17%). Thigyests that for the sample of
firms with DRIs, about two out of ten directors are from relatedusstries. Not surprisingly, the
figures for both dummy and proportionBRI Measuresare larger than those in Dass, Kini,
Nanda, Onal, and Wang (2011), as firms coverexacuCompare typically larger than the

Compact Disclosureniverse and, as such, are more likely to apdoRits Table 3 presents the

4 Formally, each director seat in related industiteassigned a score of 0.5 whereas each exequiisition is
assigned a score of 1 because the latter implytegréavolvement in the corresponding related industhese
scores are then summed and limited to a maximuth fof each director. Finally, the measure for tinmfis the
sum of the scores assigned to its directors.

% CEOs are identified based on two variables, CEOAf¥N BECAMECEO ofExecuComp
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top and bottom ten industries in the distributidnttte dummy and proportional scores for
outside directors by 48 Fama-French industry categgFama and French, 1997).

Table 4 lists the descriptive statistics for theiatales that are used in the following
empirical analyse® All unbounded variables are winsorized at 1% a8&%nd all dollar
values are converted into 1992 dollars. Panel Atainos information on CEO compensation.
Total direct compensationTDPC) and its components are drawn fradaxecuComp Mean
(Median) TDC is $3.24 million ($1.69 million). The sensitivigf CEO pay to the stock price,
PPSis defined as the dollar change in CEO wealthafd@fo change in the stock price following
Guay (1999), Core and Guay (1999) and Coles, Daaiel Naveen (2008Y.Option values are
based on the Black and Scholes (1973) formula neabifo account for dividends (Merton,
1973). The sensitivity of previously granted optiand share values to the stock price is
computed using the approximation method detailedCore and Guay (2002). The mean
(median) PPS is $431,670 ($123,490). Furthermore, for firmshwidRIs both the mean
($458,850) and the median ($136,48F9Sare significantly higher than the mean ($396,812)
and the median (107,40WPS for firms without DRIs. However, to understand the direct
relationship betweeRPSandDRIs one needs to control for other factors that deites PPS

Panel B provides summary statistics on a numb&t® and governance characteristics.
Board size, proportion of outside directors and G@E@irman duality are drawn fro@ompact
Disclosure The mean (median) board size is 9.4 (9). The niegdian) proportion of outside
directors is 72% (75%). Occurrences where CEOsdgs #Hie Chairman constitute about 60% of
the dataset. CEO tenure, age and ownership arendram ExecuCompMean (median) CEO
tenure is 7.3 (5) years. CEO Age has a mean (medféb.7 (56). The mean (median) percent
of shares owned by the CEO is 3.1% (0.4%). Findhg, data on institutional ownership are
drawn from CDA/Spectrum. The mean (median) of perad shares owned by institutions
(Inst_Ownershipis 60.8% (63.1%). Finallyinst_Concentrations the ratio of number of shares
owned by top ten institutions to total number cdrgs owned by all institutions. The fewer the

number of institutions that command all instituabownership is, the more powerful each one

% Definitions of all variables are provided in AppienA.

" The results outlined in the following section gralitatively similar when | instead use the chaimg€EO wealth
for a $1000 increase in firm value, used for exanipl Jensen and Murphy (1990) and Yermack (1995ham
others.
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of them is expected to be as suggested by Harérell Starks (2003). The mean (median)
Inst_Concentrations 0.58 (0.56). Other firm characteristics usea@strol variables are listed
in Panel CMarket Value i.e., market value of equity, has a mean (meddrgbout $4.3 ($1)
billion. Annual percentage return (after dividendsnvested) has a mean (median) of 22%
(12%). R&D Intensity defined as the ratio of R&D expenditures to taakets captures the
innovativeness of the firm and has a mean of B86k and Skill are estimated following Garvey
and Milbourn (2006)Luck (Skill) is defined as the market value of the firm athleginning of
the year multiplied by the predicted value (resifiéram the regression of firm stock returns on
the equal-weighted and value-weighted industry rnstiand year effectd.uck has a mean
(median) of about $1.4 ($0.17) billion, whigkill has a mean (median) of about $1 ($0.07)
billion. Tobin’s Qis used as a proxy for growth opportunities ansl danean (median) of 1.67
(1.2).PIN is the yearly mean of the quarterly estimatesrobgbility of informed trading used in
Brown, Hillegeist, and Lo (2004) and estimated base the market microstructure model of
Easley, Kiefer, and O’hara (1997%Both mean and mediaiN is about 0.15Multi-Segments

a dummy variable that equals one if the firm istirdivisional. Its mean is 0.3%irm Volatility

is the standard deviation of monthly stock retusaer the past five years. The mean (median)
firm volatility is 0.43 (0.37). Market share is leglson sales and has a mean (median) of 11%
(4%). Book leverage has a mean (median) of 23% §21%

Among industry characteristics, differentiated istlies Qifferentiated Ingl are
identified based on Rauch’s (1999) classificatinoept that the four-digit SIC industries that are
not included in his dataset are assigned the &lzeson of their respective three-digit SIC
industries. Three-digit SIC industries, on the othand, are classified as differentiated (non-
differentiated) if at least one (none) of the faligit SIC industries with the same three-digit SIC
code is differentiated. Based on this modified migbn, 37% of the sample involves a
differentiated industry. Industry concentration éaptured by the sale-based Herfindahl-
Hirshman Index KIHI). The mean (medianHHI is 20% (15%). Industry homogeneity is
estimated following Parrino (1997). Specificallyet partial correlation of each firm’s stock
returns with its four-digit SIC industry returnsdalculated and averaged across all the firms in

28 pIN measures the probability that the trading actifétya given stock and period is based on privarination.
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that industry. The mean (median) industry homogdgngil8% (16%). Proportion of vertically-
integrated firms in the industrrop_Integratedhas a mean (median) of 10% (5%) at the 1%
relatedness threshold. Supply of potenfRIs is based on the sample of all directors and
executives inCompact DisclosureDRI Supplyis the number of all directors and executives of
firms that are in the firm’s supply chain and heaaiters of which are located within a radius of
100 miles of the firm’s headquarter. It has a méaedian) of 698 (388) at the 1% vertical-
relatedness threshold and 190 (70) at thevB%ical-relatedness threshold. Average pair-wise
correlation between a given industry and its relatelustries has a mean (median) of 47%
(50%) at the 1% (5%) vertical-relatedness threshold

4. Empirical Analysis

In this section, | provide a thorough empirical lge&s of the relationship between
directors from related industries and incentivetamis for CEOs. | study particularly three
incentive mechanisms: sensitivity of CEO pay to $ieck price PP, sensitivity of forced
CEO turnovers to stock returns and sensitivity &QCpay to sector performance3P. CEO
pay is argued to be tied to the stock price toetktent the board lacks the information and ability
to evaluate and guide CEO actions. The sensitofitfgEO replacements to stock returns is also
likely to be designed in a similar fashion. Pay $ector performance, on the other hand, arises
due to the need to give the CEO incentive to ovarcthe informational challenges or gaps in
the choice of exposure to the primary sector offitime.

If DRIs have advantage in acquiring information, they balp bridge the information
gaps that the board and the CEO are facing. Thisum, implies thaPPSand PSP will be
utilized to a lesser extent in the presenc®Bls However, it is possible that common factors
drive the need foDRIs as well as the degree of use of stock-based iveentechanisms. |
employ the Heckman treatment effects model to aucdaor this endogeneity problem.
Specifically, | use a model of the determinant &l appointments in the first stage and, how
DRIs affect stock-based compensation or replacementdhansecond stage. | also use the
instrumental variables approach for which | usérumeents that are based on the determinants of
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a firm’s decision to hav®RIs on its board. The following section discussesdigterminants of

DRI appointments.

4.1. Determinants of Directors from Related | ndustries

Under what circumstances, do firms appoint actiarefrom a related industry? In this
section, | address this question by drawing ondbenomic factors employed by Dass et al.
(2011) that are likely to influence a firm’s deoisito appoint a director from related industries.
DRIsare argued to help bridge the information gap withplier and customer industries and the
gap for firms in innovative industries is expectede deeper. Therefore, a positive relationship
between the degree of innovativeness in the fimhstry and the likelihood of appointii@RIs
is predicted. Innovativeness is a multidimensiamaicept and can be measured by a number of
different variables. Investment in research ancetigpment R&D Intensity is perhaps the most
obvious measure of innovativeness. In addition, gheductivity of R&D activity that can be
captured by the number of patents and citationsived on those patents can also be considered
as a dimension of innovativeness. Furthermores drucial for firms in industries that produce
differentiated products a la Rauch (1999) to apéite industry conditions and take measures to
ensure the success of their businesses. On theapgrfirms in homogeneous industries are less
likely to experience significant changes in demandgupply conditions. Overall, | predict the
likelihood of havingDRIs on board to be positively related to proxies fumavativeness i.e.,
R&D intensity, the number of patents and citatiossd being in differentiated industries, and
negatively related to Parrino’s (1997) measurendtistry homogeneityirfd_Homogeneity

The need forDRIs is likely to be less if alternative sources ofoimhation such as
informative stock prices are available. To tess thossibility, | employ two measures of the
quality of information contained in stock pricegolpability of informed tradingKIN) (e.g.,
Brown, Hillegeist, and Lo, 2004) and price non-gymicity (e.g., Chen, Goldstein, and Jiang,
2008). The information thd&RIs can bring is expected to be more relevant whefiitimés own
industry follows its supplier or customer indussridosely in economic upturns and downturns.
Thus, | construct the average pair-wise correlabetween the firm’s own industry and its
supplier and customer industridad_Correlatior) and expect it to increase the likelihood of

DRI appointments. | also include a number of other fand industry characteristics that are
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expected to affect the appointmentdDdtis. Larger and multidivisional firms, firms with high
market share and firms in concentrated industt@s HHI) are likely to be the firms that need
and appointDRIs Managers of larger and multidivisional firms amepected to face greater
information challenges and, thus, can benefit nfoyen DRIs Firms with lower leverage are
less likely to experience financial distress anteroafer director seats RIS Firms with
higher market share and those in concentrated inesi@re more concerned about maintaining
their market power. Therefore, they need to foli®velopments in their related product markets
more closely and havingRIson the board is one way to facilitate that.

Appointing aDRI is not the only way to have access to informaabtout supplier or
customer industries. Vertical integration is polgsébetter but more costly way. The propensity
of vertical integration in an industry can be viewas an indicator of the need for bridging
information gaps with supplier or customer indestrin that industry. To account for this
possibility, | include the proportion of integratéidms in the industry Rrop_Integratedl as a
determinant of DRIs. Other variables that are expected to affect likelihood of DRI
appointments are the supply of potential direcfoyen related industries, board characteristics
such as board size, CEO-Chairman duality and thepgstion of outside directors
(Prop_Outsidg Putting all these explanatory variables BRI appointments together leads to

the following specification:

DRI Measurg = S, + ;Innovativenesg: + 5-PIN; + S;Ind_Corr; +
S+Ind_Homogeneity+S;Market Sharg+ SsHHI + SProp_Integ;+
PsLn(MarketValug) + g Multi-Segment+ 3,,Book Leverager
B CEO-Chairman Duality + S,,Ln(Board_Size)+ 3,;;Prop_Outsidg+
B.Ln(DRI Supply} + Year Dummies g, (2)

The subscripts in Specification (1) and those i fibllowing sections refer to firm
industryk and yeat. DRI Measurds either the dummy variable that equals one enpgiresence
of DRIs and zero otherwise, or the proportioniRIs on the board. For the dummy variable, |
use the Probit model whereas for the proportioDBfis | use either the OLS or the Tobit
models to estimate Specification (1). The resuwtsORI Measurs that are based on outside

directors who hold executive positions or diredigus in the firm’s supply chain are presented
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in Table 5. All columns us®&D Intensityas the measure of innovativeness but results are
similar with the other measures such as numberaténps granted to the firm. Most of the
coefficient estimates have the predicted signs sewkral of them are statistically significant.
The coefficients ofR&D Intensity Ind_Correlation HHI andLn(Market Valuepre significantly
positive, while the coefficient oRIN is significantly negative.

The impact of these variables on th&l Measureis also economically significant. To
describe a few, in Column (1), for a one standa&awdation increase iR&D Intensity Ln(Market
Value) and Ln(DRI Supply)around their mean, the probability of havindRI increases by
about 2.57%, 3.36% and 9.66% respectively. A oaedstrd deviation increase RN around its
mean is associated with a 1.58% decrease in theabpildy of having a DRI. Only the
coefficient onMulti-Segmentloes not have the predicted sign and is statilstisignificant. The
possible explanation which follows from Gopalan,lddurn, and Song (2010) is that multi-
segment firms have more flexibility to move theivéstment out of the current primary industry.
Hence, a multi-segment firm needBRI who is associated with its current primary indy$tss
than a single-segment firm which does not havdléxgility to move out of its current industry
at least in the short term. Consistent with thiplaxation, in unreported results, |1 observe that
the DRI Measureshased on all the segments of the firm are sigamtiy positively related to
being a multi-segment firm. Having described thaosptual model foDRI appointments, |

now turn to the question of hoBRIsinfluence the design of incentive contracts.

4.2. Sensitivity of CEO Pay to the Stock Price (PPS)

This section presents the empirical analysis of ithpact of directors from related
industries DRI on the sensitivity of CEO pay to the stock pr(#9. First, | describe the
empirical specifications to be employed. Followi@gay (1999) and Core and Guay (1999), |
define the dependent variable, i.BRS as the change in the dollar value of option adks
holdings of the CEO for a 1% change in the stoakeprAs suggested by Baker and Hall (2004),
if one is interested in examining the actions ofCCthat affect percentage returns (e.g., setting

the firm strategy) rather than dollar returns (ebglying a corporate jet), titPSmeasure based
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on the percentage change in the stock price is mebegant. Thus, the wagPSis measured is
chosen accordingly to account for the likelihooatfdRIS role pertains to strategic decisiofis.
The specification used to examine the relationdfepveenPPS and directors from

related industriedRI9) is as follows:

PP$ = 5, +8,DRI Measure + 3, Ln(Market Valug) + 5;Tobin’s Q +
F.Firm Volatility; +£5;Ln(CEO Tenurg)+ SsCash Flow +
B7PIN; + SsInst_Holding + S,Inst_Concentratiop +

Year and Industry Dummiess, 2)

DRI Measures the main explanatory variable and stands fitreeithe dummy variable
that equals one if the firm has at least @RI on its board or the proportioBRIs on the
board>® Thelnformation Hypothesigredicts that the coefficient 8RI Measurds negative and
significant. Sample selection criteria and contratiables follow Core and Guay (1999) with
additions of some variables that have been shovaiféat PPS Firm size has commonly been
used as a control for CEO talent, difficulty of ntonng and CEO wealth (e.g., Demsetz and
Lehn, 1985; Smith and Watts, 1992; Himmelberg, Hubdlband Palia, 1999; Baker and Hall,
2004)3! Hence, it is predicted to be positively relatedP®S | use the natural logarithm of
market value of equity as a proxy for firm sizelobin’s Qis employed to control for growth
opportunities which can be regarded as anotherypfaxthe difficulty of monitoring actions
(e.g., Smith and Watts, 199Zirm Volatility is used as a proxy for the uncertainty in the
environment and thus is expected to be positivelgted toPPS(e.g., Demsetz and Lehn, 1985;
Core and Guay, 1999CEO Tenurds used as a proxy for CEO wealth and risk avarggog.,
Guay, 1999). It also controls for potential horizamoblems (Dechow and Sloan, 1991), weaker
career (Gibbons and Murphy, 1992) or reputatiormaicerns (Milbourn, 2003) that arise as
CEOs approach retirement. CEO tenure has also Umshas a measure of CEO entrenchment
(e.g., Harford and Li, 2007). | control for the dder higher incentives due to the free cash flow

29 Similar results are obtained using the alternatieasure oPPS

%t is chosen to be contemporaneous WiESto capture how incentives are set for the periad aDRI is on the
board. However, taking one-year lagRRl Measureselative toPPSyields similar results.

31 CEO wealth captures CEO risk aversion. WealthieO€ are projected to be less risk averse.

32 The relationship betwedDR| MeasuresaindPPSis not affected by using other proxies for firmessuch as total
assets or sales.
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problem (e.g., Jensen, 1986; Himmelberg, Hubbard, Ralia, 1999) by includinGash Flow
which is measured as the sum of income before axtirrary items, depreciation and
amortization scaled by total assets. Following Ealtand Starks (2003) and Kang and Liu
(2008), | control for the impact of institutionalviestors orPPSusing two variables: percent of
shares held by institutions and the concentratfonstitutional ownership. To the extent that it
reduces liquidity, institutional ownership is lilketo mitigate informativeness of stock prices
and, as such, is expected to red&eS (Holmstrom and Tirole, 1993). Consistent with this
prediction, Kang and Liu (2008) find a negativeateinship between institutional ownership and
PPS The concentration of institutional ownership,tba other hand, is expected to capture the
influence of institutions on incentive design. Kaagd Liu also document a strong positive
relationship between stock price informativeness RRS Therefore, | includé’IN in all PPS
regressions to control for stock price informatiess In all specifications, | include year and
Fama-French industry dummies (Fama and French,)£89@&xclude finance and utility firms as
boards of these firms may not have full controlrae pay-setting process. Reported t-statistics
are robust and account for clusters at the firnelleideckman t-statistics are based on 100
bootstrap replications.

The results from the estimation of Specificatiop 4B presented in Table 6. In Panel A,
DRI Measuresn Columns (1) — (4) are dummy variables that équee if at least one of the
outside directors of the firm is from a relatedustty. The scores in Columns (5) — (8) are the
respective proportional scores. In Columns (1), () and (6), related industries are identified
using the vertical-relatedness threshold of 1%,red®in Columns (3), (4), (7) and (8) they are
identified using the 5% vertical-relatedness thotddhColumns (1), (3), (5) and (7) contain the
OLS results. Except for Column (1), the coefficiemtDRI Measureis significantly related to
PPSin all columns. In Columns (2) and (4), | use tHeckman treatment effects model to
account for potential endogeneity problems. Theffmbent of DRI Measureis negative and
significant in both columns. Moreover, the effedt DRIs on PPS is economically more
significant after controlling for endogeneity. Ildmns (2) and (4), the change in CEO wealth
for a 1% change in the firm’s stock price is snratlg $155,000 and $227,000, respectively, for

33 Controlling for four-digit SIC industry fixed effés yield qualitatively similar inferences.
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firms with DRIs In Columns (6) and (8), | estimate a system af sguations simultaneously
using 2SLS. In one equatioRPSis modeled using Specification (2), whereas tieoéquation
modelsDRI appointments using the explanatory variables frabld 5 for the respectivieRI
Measure Proportional DRI Measurs are found to be negatively related R®S and this
relationship is also both statistically and ecorzatly significant®* In Column (6), increasing
DRIout by one standard deviation leads to a declineR&Sby about $77,142, while in Column
(8), increasingdDRIouT, 5% by one standard deviation redud@BS by about $108,570. These
results are consistent with both thieformation and the Conflict-of-Interests Hypotheses
Coefficient estimates of other variables are caestswith the findings of studies using similar
specifications”

Panel B employs instrumental variables to correct gotential endogeneity biases.
Instruments are largely drawn from the determinardé DRIS Ln(DRI_Supply),
Ln(NumofSCind), Ind_Correlatioand Ind_Median_DRIDRI_Supplymeasures availability of
DRIsin the geographical area of the firldumofSCinds the number supply-chain industries of
the primary sector of the firm. This variable iss@ala measure of availability dDRIs
Ind_Correlation gauges the degree to which the firm’s own indusétyrns move with the
returns in customer and supplier industries. Fnaild_Median_DRIs defined as the median
value of the respectiv®RI measurein the firm’s four-digit SIC industry and capturése
tendency in the industry to appointDRI. The calculation of this variable excludes thenfir
itself. As can be seen in Table 5, these variabtesamong the determinants@RIs with the
most explanatory power. More importantly, thereng a priori reason to expect these
instruments to be correlated wiPS Last, but not the least, these instruments geesstandard

relevance and validity tests that ensure theiriguas instruments. Using instrumental variables

3 Results from théDRI regression suggest that firms with higl®S are less likely to appoint directors from
related industries. These results can be furnisipet request.

% Core and Guay (1999), Hartzell and Starks (2008) kang and Liu (2008), for example, find similasults on
firm size, CEO tenure, firm volatilityRIN, institutional ownership and concentration of iitgional ownership.
Using the specifications from Aggarwal and Samwit899a) leads to qualitatively similar findings tve effect of
DRIson PPS | also find a negative tradeoff between uncetyaamd incentives. This suggests that the unceytain
captured by the volatility measuie specification (2) and that captured by the cuativé distribution function of
the variance of dollar stock returns are differi@ntature. As pointed out by Prendergast (200ppsitive tradeoff
between uncertainty and incentives is plausible.
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also allows for controlling for firm fixed effect.Similar to other board characteristi@RI
Measuresremain largely stable over time and, thereforefuapy their impact orPPSis not
feasible after controlling for firm fixed effect§Instrumental variables that | employ, however,
are industry characteristics with enough time \emm It is for this reason that the negative
impact of DRIs on PPS prevails at conventional significance levels ewadter controlling for

firm fixed effects, as seen in Panel B of Table 6.

4.2.1. Sensitivity of CEO Pay to the Stock PriceS§Pin Different Industry and Information

Environments

In this section, | investigate whether the negatiglationship between directors from
related industries is stronger for firms with gezatependence on customer/supplier industries
and firms with less informative stock prices. Tidormation thatDRIs can provide is more
relevant if the firm’s actions and performance arere sensitive to the developments in the
customer and supplier industries. Firms that preddifferentiated products (e.g., electronic
equipment) fit this description well because they anore likely to face competitive
disadvantages than firms producing homogenous ptsdie.g., tobacco) if they do not act
preemptively on the changes in customer and suppidustries. Thus, the need fBPSis
expected to be alleviated bRRIs particularly in differentiated industries. The @snce
presented in Columns (1) and (2) of Table 7 is et with this predictior?PSis found to be
significantly higher for firms that produce differtgated products only when they don’t have a
DRI on their board. To put it differently, CEOs in fdifentiated industries do not seem to be
given additional incentives to acquire informaterout related industries when a director on the
board is already equipped with that information.

Firms also differ in the quality of sources of infaation available to them. Such
heterogeneities across firms are expected to mapkcations for stock-based incentives. Stock
markets are indeed one of the main sources ofrirdtion available to the board as well the

management. Chen, Goldstein, and Jiang (2007gxample, suggest that the management base

% An alternative specification uses a dummy variahkt equals one for firms that addD®&I. The coefficient of
that variable is negative and significant implythgt addition of &Rl on the board leads to a reductiorPiRS

37 Of firms that have ®RI on their board in year 82%, 75% and 70% continue to hav@Rl in yeart+1, t+2 and
t+3, respectively.
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their investment decisions particularly on informatstock returns. Kang and Liu (2008) find
thatPPSis lowered when the stock price becomes lessnmtive. In Table 6, the positive and
significant coefficient orPIN is consistent with this result. In Columns (3) g4)lof Table 7, |
defineLow_PINas a dummy variable that equals one if the firRIN is less than the median
value ofPIN in the firm’s four-digit SIC industry. I, then, amine the lowPIN firms with and
without DRIs separately and find that low&PS is adopted only by firms witlbRIs This
finding suggests that to reduce stock-based ineesitiboards need an alternative source of
information to base their monitoring or advisorytiates on. When such an alternative is
absent, the board seems to maintain the samedé®#®S regardless of the informativeness of

the stock pric&®

4.2.2. Sensitivity of CEO Pay to the Stock Pric®3P and Information Hypothesis versus
Conflict-of-Interests Hypothesis

In this section, | attempt to run a horse race betwthdnformation Hypothesiand the
alternative explanation for lowd?PS i.e., theConflict-of-Interests Hypothesié&lthough, as a
proxy for CEO entrenchmen€EO Tenureis controlled for in all specifications, there are
possibly other avenues thBRIs may be in conflict with shareholders. If appoigtidirectors
from supplier or customer industries is solely mdran existing or prospective deal between the
incumbent CEO and the sending firdRIsare likely to act in the best interest of the im@ent
CEO. Moreover, if CEOs who engage in such deals tdad to exert suboptimal effort and
perform poorly, they prefer to be given contractthwa low sensitivity to the stock price. To that
end, DRIs can help them extract such contracts. Therefaddjtianal tests are required to
understand what might be driving the negative i@hahip betweeRIsandPPS

First, | identify DRIs who are more likely to be under CEO control. | drdata on
director independence and tenure from HRRC (now RiskMetric3 database and match them

with the directors fromCompact DisclosureThis allows me to identify outsideRIs who are

3 Using an alternative specification that focusedions with DRIs it is found that firms in differentiated industsi
or those with low stock price informativeness agearlikely to lower theiPPS This, again, suggests that boards
with DRIs substitute information from its members for std@sed compensation when it is optimal to do so.

%9 In unreported regressions, | also control for pfirexies for CEO power such as CEO-Chairman dualitboard
size find similar results.

27



classified as independéhiand thosevho are non-co-opted, i.e., appointed after therimwent
CEO assumed the CEQO’s post (Coles, Daniel and Mave@l0). | find 2207 firm-year
observations over the period of 1996-2005 that lves@t least one independedRI and 475
firm-year observations over the period of 1998-26€% involve at least one non-co-opRRI.
Dependent or co-optedRIs are more likely to be in conflict with shareholsleHence, if the
Conflict-of-Interests Hypothesis valid, dependent or co-opt@RIsare expected to lowdtPS
more than the independent or non-co-opBlis The evidence presented in Table 8 is not
consistent with this prediction. Firms with indedent or non-co-opteBRIs are more likely to
have significantly lowePPSthan firms with ndDRIs

In the second test, | consider the relationshipvbeh DRIs and the level of CEO
compensation. According to ti@onflict-of-Interests HypothesiBRIs can help the CEO receive
a higher level of compensation. In Table 9, thiplication is tested for both the level of
compensation (in Columns (1) and (2)) and the changhe level of compensation (in Columns
(3) and (4)). I find no significant relationshiptiveenDRIs and either the level or the change in
the level of CEO compensati8hNext, | analyze the sensitivity of CEO pay to jigsi returns
separately from its sensitivity to negative retuiDRIs help reducd’PSto the advantage of
the CEO, then it is expected to be the case onlgmwhe stock price is headed downward.
Otherwise, the sensitivity is expected to be lovegiardless of the possible direction of the stock
price. It is important to note that this test isé@ on the assumption that the CEO, possibly in
collaboration with theDRIs has the ability to foresee the direction of theck price. The
empirical results from this test are presentedabl@ 10.Positive_Returns a dummy variable
that equals one if the stock return is positivejlevhlegative_Returis a dummy variable that
equals one if the stock return is negative. Thdfiooents on the interactions of these dummy
variables with the respectivBRI Measureillustrate whetherDRIs are associated with an

asymmetric sensitivity of CEO pay to performancenot. In none of the columns of Table 10,

*0 ThelRRCdatabase defines independent outside directdtmas who are not former employees of the company,
providers of professional services to the compangtomers or suppliers of the company, or familyniers of an
employee.

“L In unreported regressions, firms that addRi on their board are also not found to have anyifibgmt increase

in CEO compensation.
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the sensitivity of CEO pay to negative returnggmigicantly lower than its sensitivity to positive
returns.

In the final test, | argue that if low®PSis the outcome of a tacit agreement between the
CEO andDRIsat the expense of shareholders, then directorsamoepresentatives of customer
or supplier firms that already have an ongoingitr@delationship with the incumbent CEO are
in greater conflict with shareholders. Hence, @nflict-of-Interests Hypothesigredicts that
directors from customers and suppliers are expedotedtract an even low&PSfor the CEO. |
identify such directors using the data on custonpeosided in theCompustaisegment tapes.
After matching the director data with customer augbplier firms, | find only 465 firm-year
observations with at least one director from a @ustr or supplier firm. This implies that
appointing directors from supplier and customeméris not common practice possibly due to
the fear from antitrust lawsuits by competitorde@mkage of strategic information to competitors.

The multivariate results regarding directors fronstomers or suppliers are presented in
Table 11. The main explanatory variables are a dyuwanable that equals one if the firm has at
least one director from its actual customer or Sapgfirms (Firm DRI) and the dummypRI
Measurethat excludes directors from actual customer amplser firms (ndustry DR). Under
the conflict-of-interests hypothesiBirm DRI is predicted to have a larger negative effect on
PPSthanindustry DRI In none of the columns, however, the coefficaifEirm DRI is negative
and significant. The coefficient dhdustry DRJ on the other hand, is negative and significant
particularly after controlling for selection. Ovélydhe negative relationship betwe®RIs and

PPSdoes not seem to be due to potential conflicteéenDRIsand shareholders.

4.2.3 Sensitivity of CEO Pay to the Stock Price SPRand Compensation Committee
Membership

This section investigates whether being on the @msation committee as BRI is
necessary to have an influence over the desigtook<$ased compensatioDRIswho serve on

the compensation committee are identified using IRBC database. The evidence on the

2 As public firms are required to report only thaxfetheir customers that contribute a minimum of 19their
total sales, the data do not cover all the custeniéris also results in an asymmetric match betveepliers and
customers as inverting the data to identify supplieads to many suppliers matched to relativelyefelarge
customers.
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importance of compensation committee membership D&is is provided in Table 12.
Comp_Comm DRk a dummy variable that equals one if at leastauside director is both a
DRI and serves on the compensation commifiemn_ Comp_Comm DR$ a dummy variable
that equals one if the firm has at least one oetSidl on the board but none of them serve on
the compensation committee. Coefficients on bothabées are negative and significant in
Columns (2) through (4). Hence, regardless of wdrethey serve or not on the compensation

committee, the flow of information fromRIsis still reflected in CEO incentives.

4.3 Sensitivity of CEO Turnoversto Stock Returns

Replacing CEOs when necessary is another cruciglafudirectors. | explore howRIs
affect such replacement decisions in this sectore specifically, | examine wheth&RIsrely
less on stock markets also in CEO replacement idesisOf all CEO turnovers identified for
ExecuComgirms between 1993 and 2005 (1389 observationsetl turnovers are determined
based on the announcementsLaxis-Nexisand Factiva and the criteria from Huson, Parrino,
and Starks (2001). That is, a turnover is classifie forced if: (i) the announcement states that
the CEO was ousted or departed due to unspecitibcdypchanges; (i) for CEOs under the age
of 60, the announcement does not state that the @&f) had poor health, or accepted another
position within the firm or elsewhere; or (iii) tr@nouncement states that the CEO is retiring
but departure takes place within six months ofaheouncement. The cases where the CEO is
also the chairman and steps down only from the @&§&}tion are not classified forced. This
whole process leads to 323 forced turnovers whatstitute about 23% of all turnovers and is
close to the 21% reported in Hazarika, Karpoff, &ladhata (2009) — out of 1895 turnovers over
1992-2004, and 24% of Jenter and Kanaan (2010)t-efo,590 turnovers over 1993-2001.
After merging CEO turnovers with the data frddmmpact Disclosure275 forced turnovers
remain. Of those, 171 turnovers or 62% are exedoyeldoards with outsidBRIs based on the
1% vertical-relatedness threshold.

The results on the sensitivity of forced CEO tumrsvto stock returns are presented in
Table 13. In all columns of Panel A and Panel Batesl industries are identified using the 1%
vertical-relatedness threshold. In both panelsu@ols (1), (3) and (5) use the Logit model for

estimation, and Columns (2), (4) and (6) use thekhmn treatment effects model to
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additionally control for potential selection biasb#t Adj Returns defined as the cumulative
market-adjusted return over the twelve months ptoorthe firm’s fiscal year end. Control
variables are drawn from the literature on CEOduens and consist of industry-adjusted return
on assetslid_Adj_ROA, Ln(Market Value) CEO-Chairman Dualitya dummy variable that
equals one if the CEO is 65 or old&€HO Age>=69, percent of shares owned by the CEO
(CEO_Percent_Ownedand, finally, a dummy variable that equals ondghé proportion of
outside directors is greater than 50%Wuf(sider_Controlleyl along with year and industry
dummies. Industry adjustments and industry dumraresbased on the Fama-French industry

categories (Fama and French, 1997).

In all columns of Panel A and Panel B, recent miaskgusted stock performance is
significantly negatively related to forced CEO towers. In Panel A, the impact of
Mkt_Adj_Returron forced turnovers is analyzed separately fosstiisample of firms witbRIs
(DRI Measure=} and the subsample withoDRIs (DRI Measure=0(. In Columns (1) and (2),
the relationship between dlRIs and the sensitivity of forced turnovers to stoekurns is
investigated. The coefficient dikt_Adj_Return x DRI Measure=i$ smaller in magnitude than
the coefficient of Mkt_Adj_Return x DRI Measure=0Both coefficients are negative and
statistically significant. In Columns (3) through)(theDRI Measurels based on directors who
are identified as independent or non-co-opted presty using theRRCdatabase. The economic
magnitude of the sensitivity of CEO turnovers torke#adjusted stock returns becomes smaller
in the presence of independent and non-co-optRis on the board. The sensitivity further
becomes statistically insignificant when a non-pted DRI is serving on the board.
Furthermore, the coefficient @RI Measureis, generally, positive and statistically sigréiit,
especially for potentially more independ®RIs These findings altogether indicate that, as a
factor that leads to forced CEO replacements, testeck performance seem to lose some of its
importance when there are independent or non-ceddpRIs on the boardDRIs are, at the
same time, associated with a higher likelihoodooEd€d turnovers. This implies that lower stock-
based incentives are combined with a higher likaldof turnovers that is based on the private
information of directors from related industriesid also possibly due to the larger network of
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these directors in related industries that cortsst@a pool of potential candidates to replace the
incumbent CEO.

Panel B uses an alternative specification to ingatd the sensitivity of forced CEO
turnovers to the recent stock performance. Thigipation includes the market-adjusted stock
performance by itself along with its interactionthvithe DRI measures. In all columns, the
coefficient of the interaction term is positive [stiitistically insignificantDRIs continue to have
a positive effect on the likelihood of forced tumees and this effect is statistically significant
whenDRIsare more likely to be independent.

Finally, in unreported regressions, | examine tbasgivity of all CEO turnovers to
market-wide returns, industry-specific returns dimoh-specific returns, following Kaplan and
Minton (2008). The specification used in this as@ys an extension of the main specification of
Kaplan and Minton:

CEO Turnovegr g, + 8; Mkt_Returp x DRI Measurg=/ + , Mkt_Return x DRI Measurg=0 +
S5 Ind_Return x DRI Measurg=/ + 3,Ind_Return x DRI Measurg=0 +
BsFirm_Returp x DRI Measurg=/ + 5 Firm_Return x DRI Measurg=0 +
B7DRI Measurg + s AROA);.1, : + B CEO Age>=63 + &; (3)

The dependent variable in Specification (3) isimphy variable that equals one if firm
has a routine or non-routine CEO replacement im yddkt Returnis defined as the cumulative
equal-weighted market return over the last twehanthns relative to the firm’s fiscal year end.
Ind_Returnis defined as the cumulative equal-weighted ingusdturn over the twelve months
prior to the firm’s fiscal year end minuglkt Return Firm_Returnis defined as firmi's
cumulative return over the twelve months priorhe firm’s fiscal year end minusd_Return
AROA)i1, ¢ is the change in firmis operating performanc& QA between year-1 and yeat. |
use the Logit model to estimate Specification (3 &nd that CEO turnovers are significantly
negatively related to both systematic and idiosgticrstock performance, consistent with
Kaplan and Minton (2008). Furthermore, the economégnitude of the effect of market-wide

and industry-wide stock returns tends to be smallele that of firm-specific stock returns tends
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to be greater for firms witbRIs than it is for other firms. These differences, eoer, are, in

general, statistically insignificant and do not staintiate for forced CEO turnovers.

Overall, it can be inferred from this subsectioratthhe impact ofDRIs on CEO
replacements is weaker than their impact on stadet pay. In other words, at times when the
stock market signals a need for replacing the irmemh CEO, boards witBRIs tend to act in

line with this signal.
4.4. The Sensitivity of CEO Pay to Sector Performance

The empirical specifications and the explanatoryiades that | use to study pay for
sector performancePSP broadly follow Bertrand and Mullainathan (20013arvey and
Milbourn (2006) and Gopalan et al. (2010). Consisteith these studies, | also drop the
observations that have a fiscal year end other @rember to have a peer group of CEOs
performing over the same period. Furthermore, lis@écifications, | control for year and CEO
fixed-effects. | also restrict the sample to firmitsh the same CEO from the previous year. The
dependent variable is total direct compensatibR() which is defined as the sum of salary,
bonus, other annual compensation, long-term ineemayouts, total value of restricted stock
granted, total value of stock options granted atldother compensation. The empirical

specification to be estimated is as follows:

TDGCi= B, + B;Luck, xDRI Measurg+ £, Skilly xDRI Measurg+8;DRI Measure + S,Luck; +
BsSkilly + B (Luck,xCDF_Variance_LucB + 3, (Skill; xCDF_Variance_Skil) +
PsCDF_Variance_Luck+ 8,CDF_Variance_Skiik 5,,Ln(CEO Tenurg)+

Year and CEO Dummies; 4)

In Specification (4), the firm’s stock performaniseseparated into “luck” (sector-driven)
and “skill” (firm-specific). Luck is the market value of the firm at the beginningtloé year
multiplied by the predicted value obtained from tagression of firm stock returns on the equal-
weighted and value-weighted industry returns arat wéfects.Skill is the market value of the
firm at the beginning of the year multiplied by ttesidual from the same regression. Industry is

defined based on the two-digit SIC industry codredlowing Aggarwal and Samwick (1999a),
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Luck and Skill are interacted with the cumulative distribution dtion of their variances,
respectively, to account for the heterogeneityhie sensitivity of CEO pay to luck and skill
across firms. To see the relationship betw@&dRIs and PSP, Luck is interacted withDRI
Measure The Information Hypothesipredicts that the coefficient of the interactiostveeen
LuckandDRI Measurds negative and significant.

The results from the estimation of Specificationgd® presented in Table 14. In Column
(1) and (2), the OLS and Heckman results for thik $dample are provided respectively.
Consistent with thénformation Hypothesisthe interaction betweeluck and DRI Measureis
negative, although the coefficient in the Heckmandel is not statistically significant at
conventional levels. IDRIs have an advisory role in setting the sector expmsiinen it will
more likely show up in environments with biggeramhation gaps about product markets and
challenges for information acquisition. To tesstpossibility, | classify firms in four-digit SIC
industries with a positive median value lB&D Intensityto be in such environments. The
reason for the choice of an industry characteristito avoid potential endogeneity problems
associated with firm characteristitsln Columns (3) and (4), Specification (3) is estiet for
the subsample of firms in industries that have diameR&D Intensityof zero. The coefficient of
Luck x DRI Measureis statistically insignificant suggesting thB{RIs are ineffective in
environments where information is possibly moreeasible for every executive or director. In
Columns (5) and (6), the subsample of firms in stdas with a positive median value fe&D
Intensityis considered. Consistent with tiidormation Hypothesjghe coefficient oLuckx DRI
Measureis negative and statistically significant. In wey@®RIs reduce the need fd?SP in
industries with potentially greater information Beages* This implies that boards witbRIs
provide information and advice to the CEO on theiah of sector exposure, particularly when
the CEO needs it. In unreported regressions, | falsbthat the negative effect &RIson PSP

to hold only in differentiated industries, anothgroxy for the dependence of firms on

*3Using firm-level R&D or proxies for growth opportties such as market-to-book ratio instead yieldalicatively
similar results.

4 To the extent that R&D activities relates to thexibility of the firm to select its exposure t® iprimary sector,
this finding can also be interpreted in light oé tthexibility argument of Gopalan, Milbourn, andrgp(2010). That
is, it is possible thaDRIsplay an effective role that is reflected by a loWw&E when the firm has the flexibility to
choose its sector exposure.
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information about product markets. The evidenceudwnted in this section is, thus, consistent

with earlier findings and thimformation Hypothesis

4.4.1. Asymmetric Sensitivity of CEO Pay to Seeaformance

The evidence thddRIsreduce pay for sector performance can also beamqua with the
conflict-of-interests hypothesis. Therefore, instisiection, | examine the relationship between
DRIs and the asymmetry in pay for sector performanaewhich the Conflict-of-Interests
Hypothesisaand thdnformation Hypothesikave different implications.

To that end, | estimate the following extensiorSpkcification (4), which is a modified
version of the one that Garvey and Milbourn (200€).

TDGi= B, + B, LuckisUp xLuck, + gLuckisUp xLuck xDRI Measurg+ 3;DRI Measurg + S,Luck;+
BsSkilly +85 (Luck xCDF_Variance_LucR+ 3, (Skill; xCDF_Variance_Skil) +
SsCDF_Variance_Luck- 8,CDF_Variance_Skill+ 3,y Ln(CEO Tenure)+

Year and CEO Dummieseg; (5)

Garvey and Milbourn (2006) find that pay for segterformance is significantly greater
when the sector performs well, i.e., wHarckis positive. In Specification (4), | defineickisUp
as a dummy variable that equals ond.utk is positive and zero otherwise. Thdormation
Hypothesigredicts that the coefficient on the three-wagiiattion betweehuck, LuckisUpand
DRI Measureis negative. In other words, since boards VidRIs play a role in the choice of
sector exposure, the need to tie CEO pay to spetbormance is less regardless of the direction
of sector performance. Contrarily, the conflicthoferests hypothesis predicts a positive
coefficient. The results on asymmetric benchmarkireypresented in Table 15. Consistent with
the Information HypothesjDRIsreduce the sensitivity of CEO pay to sector pentonce when
it is positive. In addition, as can be seen in Gula (5) and (6), the relationship betwé2Rls
and PSP is both economically and statistically stronger foms that are expected to be in

greater need for the information and advice DRtscan provide.
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4 .4.2 Additional Robustness Checks

Controlling for CEO characteristics that have besed as proxies for CEO talent or
outside opportunities (e.g. Oyer, 2004) or hedgpgortunities (Garvey and Milbourn, 2003)
such as firm size or CEO age do not affect my erfees on pay for sector performance. Finally,
controlling for industry characteristics such adustry concentration (Aggarwal and Samwick,
1999b) as measured by Herfindahl-Hirschman Inditlf do not lead to any difference in my
inferences. It is important to note that in allgdecases, | add not only the control variables
themselves but also their interactions witlck to the specifications foPSP. Finally, defining

LuckandSkill based on the four-digit SIC industry code yieldalgatively similar results.

5. Conclusion

In this paper, | examine the role of directorsniroelated industries in the design of
stock-based incentive compensation. Directors wtaveh multiple significant roles in
economically-connected industries are argued tce haformational advantages due to their
greater involvement in the firm’s operating enviment. Such informational advantages are
predicted to optimally reduce the need to deledaiard functions to stock markets. The
empirical evidence in the paper is consistent witits prediction. Directors from related
industries are associated with a lower sensitigityCEO pay to the stock price particularly for
firms with greater dependence on related industmesthose with less informative stock prices.
Lower sensitivity of CEO pay to the stock price @so be explained with potential conflict of
interests between directors from related industie$ shareholders. However, this explanation is
not supported empirically. For example, of direstérom related industries, those who are
classified as independent from CEO are more likelgubstitute board monitoring and advising
for stock-based compensation. The results on thsitsaty of CEO turnovers to stock returns
and the sensitivity of CEO pay to sector perforngagalso attach an information role to directors
from related industries. Overall, the empirical lgg@ in this paper indicates that boards with
expertise in related industries are less likeldétegate their functions to stock markets and this
policy seems consistent with the optimal contrarctineory. More generally, this paper is an

attempt to show that there exist potential hetemeges among directors in terms of their
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capacity to acquire and process information thatlEuseful in monitoring and advising. These
heterogeneities have implications for the compemsatolicy as well as other policies of the

firm.
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Appendix A: Definition of Variables

Variable Sour ce Definition

Proportional Scores for Directors from Related |sthies(DRI¥

Proportion of outside directors from industrieghia supply chain of the
primary segment of the firm on the board. Supplgichs identified based
on the vertical-relatedness threshold of 1% (5%xtical-relatedness
coefficients are obtained from the input/outputéatpublished every five
years by the Bureau of Economic Analysis.

* The corresponding dummy scores equal 1 if thgpprioonal score is greater than zero and the natatior dummy
scores are DumDR|;r andDumDRbyr, 50, respectively.

Compact

DRlout (DRlour, 5% Disclosure

Compensation Variables

Cash Compensation ExecuComp  Sum of salary and bonus
Option Grants ExecuComp  Black-Scholes value of options grantetiéncurrent fiscal year

Restricted Stock Grants ExecuComp  Value of restricted stock granted incireent fiscal year

Sum of salary, bonus, other annual compensatmg-term incentive
TDC ExecuComp payouts, grant-date value of restricted stock andtegdate value of stock
options and other compensai
Change in the value of CEQ’s portfolio of stock adion holdings for a

PPS ExecuComp 1% change in stock price

CEO and Governance-Related Characteristics

Board Size Cpmpact Number of directors on the board
Disclosure
Prop_Outside Cpmpact Proportion of Outside Directors on the board
Disclosure
CEO-Chairman Duality Cpmpact Indicator that equals 1 if the CEO is also the whan
Disclosure
CEO Tenure ExecuComp  Number of years in CEO position
CEO Age ExecuComp CEO age
. CDhA/ . . .
Inst_Ownership Proportion of all outstanding shares owned by tustins
Spectrum
CDhA/ Ratio of total number of shares owned by top tetitutions to all shares

Inst_Concentration Spectrum owned by institutions

Other Firm Characteristics

Market Value Compustat Market value of equity
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R&D Intensity

PIN

Book Debt

Book Leverage

Tobin’s Q

Firm Volatility

Cash Flow

Annual Return

Luck

Skill

Industry Characteristics

HHI

Ind_Correlation

DRI_Supply

Ind_Homogeneity

Prop_Integrated

NumofSCind

Ind_Median_DRI

Compustat

Stephen
Brown

Compustat
Compustat
Compustat
ExecuComp

Compustat

ExecuComp

ExecuComp

ExecuComp

Compustat
CRSP
Compact
Disclosure
CRSP
Compustat

BEA

Compact
Disclosure

Ratio of research and development expenditurestab dssets (Data46/
Data6)

Yearly mean of quarterly estimates of Stephen Brown
Sum of long-term debt (Data 9) and debtiirent liabilities (Data 34)

Book debt scaled by total assets

Sum of market value of equity (Data 25 times D&8)land book debt
scaled by total assets

Standard deviation of monthly stock retwver the past five years

Income before extraordinary items (D&adlus amortization and
depreciation (Data 14) scaled by total assets

Annual percentage returns (Dividendsesited)

Predicted value from the regression of annual peage returns on value-
weighted and equal-weighted four-digit or two-di§IC industry returns and
year effects, multiplied by the market value in beginning of the year

Residual from the regression of annual percentefyens on value-weighted
and equal-weighted four-digit or two-digit SIC irglty returns and year
effects, multiplied by the market value in the legng of the year

Sum of square of the market sharesmofin the same four-digit industry
industry

Correlation between the firm’s industry resuaind returns of related
industries (monthly or daily)

Number of potentiaDRIswithin a radius of 100 miles of the headquartdrs o
the firm

Average of partial correlation coefficientbdmen monthly stock returns of
all firms in the same 4-digit SI€de and monthly industry returns

Proportion of firms in the 4-digit SIGirstry that have at least one
secondary segment that is vertically related tprithary segment in a given

Number of supply-chain industries of the firnfidair-digit SIC industry

Median value of the respecti@RI measure in the four-digit SIC industry of
the firm (calculation excludes the firm itself)
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Table 1: Implications of I nformation and Conflict-of-Interests Hypotheses

Hypotheses

Information Hypothesis

Conflict-of-Interests Hypothesis

Sensitivity of CEO Pay to the Stock Price (PPS)
The effect oDRIsonPPS

The effect oDRIson PPSin differentiated
industries

Negative effect

Larger negative effect

The effect oDRIsonPPSfor firms with low .

R . Larger negative effect
stock price informativeness
The effect of dependent (co-optd2iRIson PPS
relative to the effect of independent (non-co-  Equal negative effect
opted)DRIs

The effect of directors from actual
customer/supplier firms relative to the rest of  Equal negative effect
DRIsonPPS

The effect ofDRIson the sensitivity of pay to
positive performance versus negative
performance

Equal negative effect

Level of Compensation

The effect oDRIson the level of compensation No prediction

Sensitivity of Forced CEO Turnovers to Stock Return

The effect oDRIson the sensitivity of forced

CEO turnovers to stock returns Negative effect

The effect of dependent (co-optdalRison the

sensitivity of involuntary CEO replacements to Equal neaative effect
returns relative to the effect of independent (non- q 9
co-opted)DRIs

Sensitivity of CEO Pay to Sector Performance (PSP)
The effect oDRIsonPSP

Negative effect

The effect oDRIson the sensitivity of pay to
positive sector performance versus negative  Equal negative effect
sector performance

The effect oDRIsonPSPfor firms with
strategic flexibility to change exposure to the  Larger negative effect
sector

Negative effect

No prediction

No prediction

Larger negative effect

Larger negative effect

Positive or smaller negagiffect

Posigffect

Negative effect

Larger negative effect

Negative effect

Positive or smaller negagiffect

No prediction
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Table 2: Descriptive Statistics on Directorsfrom Related Industries

This table presents descriptive statistics on duraariables for outside directors from related irtdas ORIoy7) in Panel A and
proportion of directors from related industries ag@utside directors in Panel B. The sample pagd®93-2005. Definitions of
all variables are provided in Appendix A.

Panel A: Dummy DRI Measures

Obs Mean Median 25% 75% Std Dev
DumDRbyr 19,616 0.562 1.000 0.000 1.000 0.496
DumDRbyr, 5% 19,616 0.236 0.000 0.000 0.000 0.425
Panel B: Proportional DRI Measures

Obs Mean Median 25% 75% Std Dev
DRloyt 19,616 0.107 0.063 0.000 0.167 0.138
DRIout 5% 19,616 0.033 0.000 0.000 0.000 0.077
Non-Zero DRyt 11,024 0.191 0.167 0.091 0.250 0.133
Non-Zero DRbyt , 50 4,632 0.139 0.100 0.063 0.167 0.103

Table 3: Distribution of Directorsfrom Related Industries (DRIs) by Fama-French Industries

This table presents the top and the bottom ten FamdaFrench (1997) industries in the distributidrootside DRIs identified
based on the 1% vertical-relatedness threshold. sEmeple period is 1993-2005. Definitions of all ightes are provided in
Appendix A.

Dummy DRI Measure (DumD&},)

Proportional DRI Measure (DRL)

Rank Industry Obs Mean Rank Industry Obs Mean
1 Real Estate 3 100.00% 1 Computers 791 17.82%
2 Rubber and Plastic Products 116 71.55% 2 Candysada 45 16.68%

3 Computers 791 70.54% 3 Rubber and Plastic Ptsduc 116 16.14%

4 Business Supplies 431 70.30% 4 Business Services 1,737 15.23%

5 Chemicals 585 69.40% 5 Pharmaceutical Products 09 7 14.94%

6 Candy and Soda 45 68.89% 6 Real Estate 3 13.59%

7 Pharmaceutical Products 709 67.28% 7 ElectiBgidpment 1,206 13.53%

8 Business Services 1,737 64.77% 8 Chemicals 585 3.43%

9 Insurance 865 64.62% 9 Business Supplies 431  72%2.
10 Aircraft 105 63.81% 10 Electrical Equipment 202 12.71%
39 Miscellaneous 99 41.41% 39 Textiles 163 5.94%
40 Healthcare 299 41.14% 40 Miscellaneous 99 5.53%
41 Printing and Publishing 275 39.27% 41 Prinang Publishing 275 5.53%
42 Precious Metals 101 38.61% 42  Shipbuilding|rBad Eq 44 5.35%
43 Apparel 306 36.27% 43 Apparel 306 4.27%
44 Defense 53 35.85% 44  Agriculture 67 3.95%
45 Entertainment 187 34.22% 45 Precious Metals 101 3.74%
46 Alcoholic Beverages 68 33.82% 46 Alcoholic Beages 68 3.23%
47  Agriculture 67 23.88% 47 Defense 53 2.78%
48 Tobacco Products 19 5.26% 48 Tobacco Products 9 1 0.24%
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Table 4. Descriptive Statisticson Firm and Industry Characteristics

This table presents descriptive statistics on tira &nd industry characteristics employed in thikofeing empirical analyses. The sample
period is 1993-2005. All unbounded variables armesatized at 1% and 99%. All dollar values are i82 8onstant dollars. Definitions of all
variables are provided in Appendix A.

CEO Compensation ($000s) N Mean Median Min 25% 75% Max Std Dev
Salary 19,616 497.19 459.14 0.00 316.88 645.26 1,409.56 7.4%4
Bonus 19,616 533.65 290.60 0.00 66.86 655.90 5,028.67  .9288
Option Grants 19,391 1,516.14 453.20 0.00 0.00 1,54851 19,541.93,998.22
Restricted Stock Grants 19,616 362.61 0.00 0.00 0.00 0.00 7,799.77 1,163.24
Total Direct Compensation 19,391 3,244.70 1,692.04 142.00 844.81 3,649.15 61P746 4,445.94
PPS 19,580 431.68 123.49 0.00 35.73 356.86 7,396.89 09136

CEO and Governance Characteristics

Board Size 19,616 9.38 9.00 1.00 7.00 11.00 19.00 3.32
Prop_Outside 19,616 0.72 0.75 0.00 0.67 0.85 1.00 0.19
CEO Tenure 18,153 7.25 5.00 0.00 2.00 10.00 38.00 7.37
CEO Age 18,179 55.73 56.00 39.00 51.00 61.00 77.00 7.47
CEO-Chairman Duality 19,616 0.60 1.00 0.00 0.00 1.00 1.00 0.49
CEO Ownership 18,577 0.03 0.00 0.00 0.00 0.02 1.00 0.08
Inst_Ownership (%) 17,461 60.75 63.10 0.00 45.95 77.90 100.00 22.90
Inst_Concentration 17,461 0.58 0.56 0.21 0.48 0.66 1.00 0.14

Other Firm Characteristics

Market Value ($ millions) 19,598 4,254.49 1,014.18 21.63 388.56 3,240.34 71,429.49,111.30

Annual Return 19,616 0.22 0.12 -0.78 -0.12 0.39 2.71 0.61
R&D Intensity 19,573 0.04 0.00 0.00 0.00 0.03 0.85 0.10
Luck ($ millions) 12,811 1,409.81 170.66 -1,532.14 24.86 726.65 83122 4,658.13

Skill ($ millions) 12,811 -1,001.08 -66.59 -38,583.075 -458.16 89.73 ,58%7 4,704.68

Tobin’s Q 19,572 1.67 1.20 0.15 0.82 1.96 8.92 1.50
PIN 18,229 0.15 0.15 0.00 0.11 0.19 0.93 0.06
Multi-Segment 19,573 0.39 0.00 0.00 0.00 1.00 1.00 0.49
Book Leverage 19,572 0.23 0.21 0.00 0.06 0.34 0.85 0.18
Firm Volatility 18,815 0.43 0.37 0.14 0.28 0.53 1.23 0.22
Market Share 19,573 0.11 0.04 0.00 0.01 0.14 1.00 0.18

Industry Characteristics

Differentiated_Ind 19,573 0.37 0.00 0.00 0.00 1.00 1.00 0.48
HHI 19,573 0.20 0.15 0.02 0.08 0.26 1.00 0.16
Ind_Homogeneity 19,540 0.18 0.16 -0.46 0.09 0.24 0.75 0.11
Prop_Integrated 19,559 0.10 0.05 0.00 0.00 0.15 1.00 0.13
Prop_Integrategh, 19,559 0.06 0.01 0.00 0.00 0.08 1.00 0.11
DRI Supply 19,616 698.14 388.00 0.00 134.00 904.00 4,081.00 5.984

DRI Supplys, 19,616 189.97 70.00 0.00 8.00 239.00 1,551.00 294.7
Ind_Correlation 18,230 0.47 0.49 -0.11 0.39 0.58 1.00 0.14
Ind_Correlations, 17,038 0.50 0.51 -0.11 0.40 0.60 1.00 0.17
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Table5: Deter minants of Directorsfrom Related Industries (DRI S)

This table presents evidence on the characteristifiems that appoinDRIs Related industries are identified using the catti
relatedness threshold of 1% in Columns (1) andaf®) the vertical-relatedness threshold of 5% inu@ols (3) and (4).
Vertical-relatedness thresholds are obtained fimeiiput/output tables published every five yegrshe Bureau of Economic
Analysis. Columns (1) and (3) report the Probitutissfor theDRI Measure DumDRbyr and DumDRbyr, 500 DUMDRbyt
(DumDRbyr, 599 is @ dummy variable that equals one if the firas lat least one outside director from a relatedstig of its
primary segment based on the vertical-relatedrfesshold of 1% (5%). Columns (2) and (4) report @S results for the
corresponding proportional scorBRloyt andDRIoyr, 596 INd_Correlation Prop_IntegratedandDRI_Supplyare defined based
on the vertical-relatedness threshold used fod#pendent variable in the respective column. Didins of dependent as well
as independent variables are provided in AppendiXi# sample used for estimation excludes finaramdl utility firms and is
from 1993 to 2005. All specifications include yeammies. The coefficients of the year dummies appressed for brevity.
Robust t-statistics that account for clusters atfitm level are reported in brackets; *** p<0.01 p<0.05, * p<0.1.

Dependent Variable: DumDRIt DRIoyt DumDRbuyr, 50 DRIour, 5%
1) 2) 3 4)
Probit oLs Probit oLs
R&D Intensity 0.613*** 0.088*** 1.029%** 0.096***
[3.04] [3.55] [5.86] [5.20]
Ind_Correlation 0.329** 0.056*** 0.555%** 0.021***
[2.01] [3.23] [3.79] [2.68]
PIN -0.681* -0.054 -0.541 -0.047**
[-1.95] [-1.54] [-1.35] [-2.12]
Ind_Homogeneity -0.137 -0.007 -0.083 -0.003
[-0.74] [-0.41] [-0.41] [-0.29]
HHI 0.224 0.011 0.270 0.017*
[1.56] [0.69] [1.56] [1.90]
Market Share -0.091 -0.028* -0.015 -0.009
[-0.65] [-1.88] [-0.09] [-0.99]
Prop_lIntegrated 0.215 0.012 0.434** 0.005
[1.44] [0.73] [2.37] [0.49]
Ln(Market Value) 0.055*** 0.009*** 0.013 0.000
[3.37] [4.59] [0.70] [0.33]
Book Leverage 0.140 0.020 0.096 0.004
[1.28] [1.54] [0.78] [0.58]
Multi-Segment -0.123%** -0.012%** -0.027 -0.005**
[-3.09] [-3.02] [-0.58] [-2.04]
Prop_Outside 1.731%** 0.098*** 1.317%** 0.032%**
[14.00] [6.69] [9.54] [4.86]
CEO-Chairman Duality -0.003 -0.004 0.037 -0.001
[-0.10] [-1.05] [0.99] [-0.33]
Ln(Board Size) 0.679*** 0.002 0.488*** -0.000
[10.74] [0.21] [6.89] [-0.04]
Ln(DRI Supply) 0.152*** 0.017*** 0.208*** 0.009***
[12.12] [13.15] [17.63] [15.18]
Constant -4.079%** -0.171%x* -4.098*** -0.036***
[-17.09] [-7.78] [-17.07] [-3.11]
Year Dummies yes yes yes yes
Observations 14,251 14,251 13,228 13,228
(Pseudo) R2 0.119 0.094 0.137 0.105

50



Table 6: Effect of Directorsfrom Related Industries (DRIs) on the Sensitivity of CEO Pay to the Stock Price (PPS)

This table presents evidence on the effe@®fson the sensitivity of CEO pay to the stock prie®§. The dependent variable in all column®RS(in $ millions) which is
defined as the change in CEO wealth for a 1% chamgstock price. Columns (1)-(4) use the dumBRI Measurs while Columns (5)-(8) use the proportiozRI
Measures. In Columns (1), (2), (5) and (6), related indestare identified using the vertical-relatednéssshold of 1%, while Columns (3), (4), (7) andl (8e the vertical-
relatedness threshold of 5@uUmMDRbyr (DumDRbyr, 500 is @ dummy variable that equals one if the firas fat least one outside director from a relatedstrg of its
primary segment based on the vertical-relatedrgsshiold of 1% (5%)DRIlout (DRIourt, 509 is the corresponding proportional score. In Calar(2) and (4) of Panel A, the
potential endogeneity problem is controlled fomgsthe Heckman treatment effectodel where the first-stage regression is identicdhe respective Probit regression in
Table 4. In Columns (6) and (8) of PanelPRSis estimated simultaneously with the respectiv@pprtional DRI Measureusing the 2SLS model, to control for potential
simultaneity bias. In Panel Bn(DRI_Supply), Ln(NumofSCind), Ind_Correlation dnd_Median_DRAhre used as instrumental variables to controlHerselection biases.
Definitions of all variables are provided in Appeénd. The sample used for estimation excludes fa@nand utility firms and is from 1993 to 2005.| Apecifications in
Panel A include year and the Fama-French indusirgrdies (Fama and French, 1997). All specificationBanel B control for year and firm dummies. Thefficients of
the year and industry or firm dummies are suppre$sebrevity. Robust t-statistics clustered at tine level are reported in square brackets in bmhels. Heckman t-
statistics are based on 100 bootstrap replicatidhg<0.01, ** p<0.05, * p<0.1.

Panel A: Using the Heckman treatment effestglel and simultaneous estimation to control faeeptial endogeneity and simultaneity biases

Dependent Variable: PPS
DRI Measure: DumDR\T DUmDRbUTY 59 DRIloyt DR'OUT, 59
) ) 3 4 ®) (6) ) C)
OLS Heckman OLS Heckman OLS Simultaneous-2SLS OLS imulaneous-2SLS
DRI Measure -0.004 -0.155** -0.077*** -0.227** -0.102 -0.559** -0.251** -1.410%**
[-0.15] [-2.26] [-3.43] [-2.36] [-1.33] [-2.00] [-29] [-3.13]
Ln(Market Value) 0.279*** 0.293*** 0.281*** 0.291*** 0.280*** 0.292*** 0.279%** 0.285***
[11.20] [11.44] [11.08] [11.06] [11.08] [31.31] [134] [31.69]
Tobin’s Q 0.075*** 0.076*** 0.075%*** 0.078*** 0.075%** 0.076*** 0.076*** 0.081***
[4.76] [5.57] [4.73] [4.79] [4.75] [12.74] [4.79] 1B.24]
Firm Volatility 0.181** 0.177** 0.180** 0.187** 0.184** 0.204%*** 0182** 0.203***
[2.36] [2.34] [2.35] [2.25] [2.42] [3.96] [2.38] [89]
Ln(CEO Tenure) 0.212%** 0.213*** 0.210%*** 0.218*** 0.217%** 0.212*** 0.21 1% 0.219***
[8.88] [10.02] [8.94] [7.79] [8.94] [24.94] [8.97] [24.94]
PIN 0.512** 0.475** 0.498** 0.533** 0.506** 0.486*** 0496** 0.492**
[2.05] [2.01] [1.99] [2.02] [2.02] [2.64] [1.99] [26]
Cash Flow -0.070 -0.099 -0.080 -0.098 -0.074 -0.099 -0.076 .090
[-0.63] [-0.81] [-0.73] [-0.74] [-0.67] [-1.18] [-®9] [-1.04]
Inst_Percent -0.004*** -0.004*** -0.004*** -0.004*** -0.004*** - 0.004*** -0.004*** -0.004***
[-4.39] [-4.85] [-4.36] [-3.96] [-4.40] [-9.85] [-42] [-8.68]
Inst_Concentration 0.594*** 0.622** 0.593*** 0.613*** 0.593*** 0.622*** 0.594x+* 0.614***
[4.16] [4.24] [4.16] [4.28] [4.15] [7.96] [4.16] [85]
Lambda 0.101*** 0.089
[2.61] [1.51]
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Constant -2.658*** -1.988*** -2.663*** -2.283*** -2.655%** - 2.507*** -2.653*** -2.545%**
[-8.98] [-6.46] [-9.06] [-7.85] [-9.01] [-10.31] 9.04] [-10.32]
Year Dummies yes yes yes yes yes yes yes yes
Industry Dummies yes yes yes yes yes yes yes yes
Observations 12,085 11,548 12,085 10,762 12,085 11,548 12,085 ,7620
R-squared 0.262 0.265 0.263 0.268 0.262 0.260 0.263 0.258
Panel B: Using instrumental variables to control &ndogeneity and controlling for firm fixed effect
Dependent Variable: PPS
DRI Measure: DumDRt DRIloyt DumDRbyr, 50 DRlout, 5%
) ) 3 4
IV-2SLS IV-2SLS IV-2SLS IV-2SLS
DRI Measure -0.314* -1.165* -0.428** -3.175**
[-1.91] [-1.93] [-1.97] [-2.31]
Ln(Market Value) 0.321*** 0.316*** 0.318*** 0.297***
[8.76] [8.45] [8.51] [8.06]
Tobin’s Q 0.077*** 0.078*** 0.075*** 0.077***
[3.80] [3.79] [3.61] [3.57]
Firm Volatility -0.112 -0.143 -0.140 -0.194
[-0.77] [-0.99] [-0.90] [-1.19]
Ln(CEO Tenure) 0.128*** 0.129*** 0.129%** 0.129%*+**
[5.79] [5.89] [5.60] [5.55]
PIN 0.146 0.170 0.114 -0.034
[0.56] [0.65] [0.43] [-0.12]
Cash Flow -0.227%** -0.214** -0.202** -0.112
[-2.66] [-2.48] [-2.25] [-1.01]
Inst_Percent -0.002** -0.002** -0.001* -0.002**
[-2.21] [-2.25] [-1.90] [-2.03]
Inst_Concentration 0.570%*** 0.553*** 0.574%** 0.556***
[5.36] [5.17] [5.20] [4.99]
Year Dummies yes yes yes yes
Firm Dummies yes yes yes yes
Observations 11,356 11,356 10,624 10,624
Hansen] p-value 0.951 0.993 0.975 0.880
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Sargan C p-value 0.035 0.044 0.063 0.020
Kleibergen-Paap F-Statistic 17.74%*x 18.74*** 2718 18.07***
First-Stage Results (Only Instruments):
Ln(DRI_Supply) 0.049*** 0.012*+* 0.04 1%+ 0.005***
[5.89] [5.25] [8.18] [5.80]
Ln(NumofSCind) 0.103*** 0.034***
[3.78] [5.08]
Ind_Correlation 0.049 0.013 -0.025 0.004
[0.85] [0.81] [0.42] [0.34]
Ind_Median_DRI 0.065*** 0.130***
[3.49] [4.30]
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Table 7: Effect of Directors from Related Industries (DRISs) on the Sensitivity of CEO Pay to the

Stock Price (PPS) in Different Industry and Infor mation Environments

This table presents evidence on the effe@RfsonPPSfor firms operating in differentiated industriesddfirms with a low
probability of informed tradingRIN). The dependent variable in all column®BS(in $ millions) which is defined athe
change in CEO wealth for a 1% change in stock pbéterentiated_Indis a dummy variable that equals one if the firm's
four-digit SIC industry produces differentiated guots. Industries producing differentiated prodwarts identified based on
the Rauch (1999) classificationow_PINis a dummy variable that equals one if the firflbl is less than the median value
of PIN in the firm’s four-digit SIC industry. In all coluns, related industries are identified using theie@Frelatedness
threshold of 1%DumDRbyr =1 is a dummy variable that equals one if the firm &laleast one outside director from related
industries.DUMDRbyt =0 is a dummy variable that equals one if the firmsdoet have any outside director from its related
industries. In Columns (2) and (4), the Heckmaittrent effects model is used to control for theeptal endogeneity
problem. The differences between coefficients tdrigst along with the respective t-statistics amvided at the bottom of
the table. Definitions of all variables are prowddi@ Appendix A. The sample used for estimationledes financial and
utility firms and is from 1993 to 2005. All spedaiéitions include year and Fama-French industry dwsifitama and French,
1997). Robust t-statistics clustered at the firneleare reported in square brackets. Heckman isttat are based on 100
bootstrap replications; *** p<0.01, ** p<0.05, * p<l.

Dependent Variable: PPS
(1) (2) (3) (4)
OLS Heckman OoLS Heckman
Differentiated Ind x DumDRbyr =1 (5)) 0.011 0.012
[0.22] [0.26]
Differentiated Ind x DumDRyt =0 (5,) 0.113* 0.122**
[2.16] [2.50]
Low_PIN x DumDRJyr =1 (8) -0.079%** -0.076***
[-2.72] [-2.88]
Low_PIN x DumDR]yt =0 (3,) -0.025 -0.028
[-0.85] [-0.87]
DumDRbyr 0.042 -0.108 0.023 -0.134**
[1.12] [-1.40] [1.06] [-1.99]
Ln(Market Value) 0.278*** 0.292%** 0.276*** 0.291***
[11.22] [11.49] [11.53] [11.66]
Tobin's Q 0.076*** 0.077** 0.076*** 0.076***
[4.82] [5.65] [4.76] [5.55]
Firm Volatility 0.186** 0.182** 0.176** 0.173**
[2.42] [2.40] [2.35] [2.35]
Ln(CEO Tenure) 0.211%** 0.213*** 0.2171** 0.213***
[8.91] [10.02] [8.86] [10.01]
PIN 0.506** 0.467**
[2.03] [1.99]
Cash Flow -0.073 -0.103 -0.058 -0.090
[-0.67] [-0.85] [-0.52] [-0.74]
Inst_Percent -0.004*** -0.004*** -0.004*** -0.004***
[-4.35] [-4.77] [-4.44] [-4.88]
Inst_Concentration 0.592*** 0.619*** 0.610%*** 0.636***
[4.17] [4.24] [4.30] [4.39]
Lambda 0.103*** 0.103***
[2.69] [2.65]
Constant -2.683*** -2.018*** -2.539%** -1.889***
[-8.93] [-6.54] [-9.36] [-6.55]
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Year Dummies

yes yes yes yes

Industry Dummies yes yes yes yes

Observations 12,085 11,548 12,085 11,548

R-squared 0.263 0.266 0.263 0.265

Differences between coefficients

Bi— B -0.102** -0.110** -0.054 -0.048
[4.75] [5.88] [2.05] [1.27]
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Table 8: Effect of Independent and Non-Co-opted Directors from Related Industries (DRIs) on
the Sensitivity of CEO Pay to the Stock Price (PPS)

This table evidence on the effect of independemtoor-co-optedRIson PPS The dependent variable in all columns is
PPS(in $ millions) which is defined as the change B@wealth for a 1% change in stock price. In aluoms, related
industries are identified using the vertical-rethtess threshold of 1%RumDRbytis a dummy variable that equals one
if the firm has at least one outside director framelated industry of its primary segmemnidependent DRis a dummy
variable that equals one if at least one outédi® of the firm is identified as independent in tHRRC database.
Dependent DRis a dummy variable that equals one if none ofaihisideDRIs of the firm are identified as independent.
Non-Co-opted DRis a dummy variable that equals one if at least @utsideDRI of the firm has been appointed before
the incumbent CEOCo-opted DRIis a dummy variable that equals one if @RIs of the firm have been appointed
during the tenure of the incumbent CEO in the fitmColumns (2) and (4), the Heckman treatmentctsfenodel is
used to control for the potential endogeneity peabl The differences between coefficients of inteadsng with the
respective t-statistics are provided at the bottdrthe table. Definitions of all variables are pided in Appendix A.
The sample used for estimation excludes financidl atility firms and is from 1993 to 2005. All spications include
year and Fama-French industry dummies (Fama anachrel997). Robust t-statistics clustered at tha fevel are
reported in square brackets. Heckman t-statistiesbased on 100 bootstrap replications; *** p<0.61p<0.05, *
p<0.1.

DRI classifications in all columns are defined bdhe®m DumDRY+.

Dependent Variable: PPS
1) (2) 3) (4)
OoLS Heckman oLs Heckman
Independent DRIA)) -0.036*** -0.067**=
[-2.98] [-4.51]
Dependent DRIA>) 0.022 -0.049
[0.48] [-0.99]
Non-Co-opted DRI -0.211%%* -0.376%+*
[-4.09] [-3.61]
Co-opted DRI ) 0.005 -0.167*
[0.16] [-1.85]
Ln(Market Value) 0.316*** 0.327** 0.324%** 0.340%**
[10.53] [10.13] [10.50] [10.86]
Tobin’'s Q 0.092*** 0.092*** 0.087*** 0.087***
[4.03] [4.10] [3.57] [3.47]
Firm Volatility 0.243** 0.226** 0.231** 0.208**
[2.43] [1.98] [2.17] [1.99]
Ln(CEO Tenure) 0.240%*** 0.244%* 0.245%* 0.246%*+*
[8.32] [8.67] [8.22] [8.51]
PIN 0.930*** 0.892** 1.096*** 1.008**
[2.64] [2.42] [2.85] [2.52]
Cash Flow -0.072 -0.109 -0.024 -0.087
[-0.46] [-0.77] [-0.14] [-0.57]
Inst_Percent -0.006*** -0.006*** -0.007*** -0.007***
[-4.46] [-4.50] [-4.67] [-5.09]
Inst_Concentration 0.587*** 0.620*** 0.539*** 0.591 %+
[3.10] [3.13] [2.59] [2.76]
Lambda 0.065*+* 0.109**
[2.89] [2.07]
Constant -3.339%** -2.229%** -3.318*** -2.175%**
[-9.03] [-5.36] [-8.53] [-4.53]
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Year Dummies

yes yes yes yes

Industry Dummies yes yes yes yes

Observations 8,287 7,997 6,955 6,736

R-squared 0.283 0.287 0.292 0.295

Differences between coefficients

BB -0.058 -0.018 -0.216*** -0.209%**
[1.64] [0.16] [14.75] [13.82]
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Table 9: Effect of Directors from Related Industries (DRIs) on the Level of CEO
Compensation

This table presents evidence on the effedDBIs on the level and the change in the level of CE@mensation.
The dependent variable in Columns (1) and (Z)DE (in $ millions) which is defined as the sum of sgJdonus,
other annual compensation, long-term incentive pegjogrant-date value of restricted stock, grame-delue of
stock and other compensation. The dependent varialiColumns (3) and (4) i$(TDC), the change iTDC. In all
columns, related industries are identified using Wertical-relatedness threshold of 1BamDRbyr is a dummy
variable that equals one if the firm has at leat outside director from a related industry opitsnary segment. In
Columns (2) and (4), the Heckman treatment effewtslel is used to control for the potential endoggrEoblem.
Definitions of all variables are provided in Appénd\. The sample used for estimation excludes fanand
utility firms and is from 1993 to 2005. All spedéitions include year and Fama-French industry d@srffFama
and French, 1997). Robust t-statistics clusteratieafirm level are reported in square bracketckrean t-statistics
are based on 100 bootstrap replications; *** p<0*91<0.05, * p<0.1.

Dependent Variable: TDC A(TDC)
1) 2 3 4)
OLS Heckman OLS Heckman
DumDRbyr 0.014 -0.171 0.046 -0.129
[0.16] [-0.59] [0.76] [-0.67]
Ln(Market Value) 1.858** 1.869*+* 0.147*** 0.151***
[22.23] [21.75] [3.56] [3.79]
Tobin's Q -0.073 -0.066 0.178*** 0.179%**
[-1.36] [-1.27] [5.91] [5.17]
Firm Volatility 2.914xx* 2.930*** 0.158 0.150
[8.63] [9.71] [0.81] [0.73]
Ln(CEO Tenure) -0.022 -0.032 0.059* 0.047
[-0.39] [-0.51] [1.90] [1.38]
PIN -0.557 -0.607 1.909** 1.625*
[-0.47] [-0.53] [2.18] [1.75]
Cash Flow -1.383*** -1.370%** 0.498 0.543
[-3.27] [-2.85] [1.43] [1.58]
Inst_Percent -0.003 -0.003 0.000 -0.000
[-0.87] [-0.96] [0.29] [-0.20]
Inst_Concentration 3.005%** 3.012%** -0.212 -0.185
[6.23] [6.43] [-0.85] [-0.77]
Lambda 0.133 0.114
[0.72] [0.96]
Constant -13.700%*** -11.761%+* 0.683 -1.724%**
[-9.41] [-12.83] [0.67] [-3.19]
Year Dummies yes yes yes yes
Industry Dummies yes yes yes yes
Observations 12,003 11,470 11,421 10,919
R-squared 0.357 0.357 0.026 0.026
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Table 10: Effect of Directorsfrom Related Industries (DRIs) on the Sensitivity of CEO Pay
to Positive and Negative Stock Returns

This table presents evidence on the effed&fs on the sensitivity of CEO pay to positive versegative returns,
separately. The dependent variable in all colunsrBAS (in $ millions) which is defined as the change IEQ
wealth for a 1% change in stock price. In Columhsghd (2), related industries are identified ugimg vertical-
relatedness threshold of 1% while Columns (3) at)duée the vertical-relatedness threshold of BWNDRbyt
(DumDRbyr, 509 €quals one if the firm has at least one outsidectbr from a related industry of its primary
segment based on the vertical-relatedness thresifidlé (5%).Positive_Returris a dummy variable that equals
one if the stock return is positive, wherds=gative_Returiis a dummy variable that equals one if the stetkrn is
negative. In Columns (2) and (4), the Heckman tneat effectsmodel is used to control for the potential
endogeneity problem. The differences between aoeffis of interest along with the respective tistas are
provided at the bottom of the table. Definitionsatif variables are provided in Appendix A. The séanpsed for
estimation excludes financial and utility firms aisdfrom 1993 to 2005. All specifications includeay and Fama-
French industry dummies (Fama and French, 1997bugtat-statistics clustered at the firm level agparted in
square brackets. Heckman t-statistics are basd@@®@mootstrap replications; *** p<0.01, ** p<0.05p<0.1.

Dependent Variable: PPS
DRI Measure: DumDRyt DumDRbuyr, 5%
1) 2 3 4
oLs Heckman OoLS Heckman
Positive_Return x DRI Measurg j 0.008 -0.141* -0.084*** -0.232%**
[0.28] [-2.28] [-3.32] [-2.60]
Negative_ Return x DRI Measurg, -0.020 -0.166*** -0.063*** -0.199**
[-0.87] [-2.75] [-2.70] [-2.21]
Ln(Market Value) 0.279*** 0.292*+* 0.281*** 0.291*+*
[11.14] [11.61] [11.04] [10.28]
Tobin’s Q 0.075*+* 0.076*** 0.076*** 0.080***
[4.64] [4.58] [4.72] [4.59]
Firm Volatility 0.181** 0.177* 0.178** 0.185*
[2.33] [2.41] [2.30] [2.25]
Ln(CEO Tenure) 0.213** 0.214%** 0.2171%* 0.219***
[8.86] [9.13] [8.91] [8.13]
PIN 0.493* 0.461* 0.511* 0.552**
[1.94] [1.77] [2.03] [2.11]
Cash Flow -0.083 -0.110 -0.086 -0.100
[-0.73] [-1.04] [-0.77] [-0.89]
Inst_Percent -0.004*** -0.004*** -0.004*** -0.004***
[-4.40] [-4.41] [-4.36] [-4.52]
Inst_Concentration 0.596*** 0.622*** 0.586*** 0.601***
[4.15] [3.80] [4.11] [4.38]
Lambda 0.099*** 0.085
[2.86] [1.46]
Constant -3.121%** -1.989%** -3.141%** -2.298***
[-9.80] [-5.70] [-9.80] [-7.85]
Year Dummies yes yes yes yes
Industry Dummies yes yes yes yes
Observations 12,032 11,496 12,032 10,712
R-squared 0.262 0.265 0.263 0.268
Differences between coefficients
BB 0.028 0.025 -0.021 -0.033
[1.86] [1.60] [0.99] [2.13]
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Table 11: Effect of Directors from Supplier or Customer Firms on the Sensitivity of CEO
Pay to the Stock Price (PPS)

This tables presents evidence on the effect ofctdire from customer or supplier firms &PS The dependent
variable in all columns iBPS(in $ millions) which is defined as the change B@wealth for a 1% change in stock
price. In Columns (1) and (2), related industries identified using the vertical-relatedness thoédtof 1% while
Columns (3) and (4) use the vertical-relatednessstiold of 5% DumDRbyt (DUMDRbyr, 569 iS @ dummy variable
that equals one if the firm has at least one oetdicector from a related industry of its primaegsent based on the
vertical-relatedness threshold of 1% (5%)ym DRI is a dummy variable that equals one if the firrs htileast one
director from its actual customer or supplier firritiere are 465 firm-year observations that invaueh directors.
Industry DRIlis a dummy variable that equals one if the fdoes not have any business relationship witibRés.

In Columns (2) and (4), the Heckman treatment &ffecodel is used to control for the potential endoggne
problem. The differences between coefficients ¢ériest along with the respective t-statistics axvided at the
bottom of the table. Definitions of all variable® grovided in Appendix A. The sample used formeation excludes
financial and utility firms and is from 1993 to ZR0AIl specifications include year and Fama-Fremufustry
dummies (Fama and French, 1997). Robust t-staisticstered at the firm level are reported in seuaackets.
Heckman t-statistics are based on 100 bootstrdigaépns; *** p<0.01, ** p<0.05, * p<0.1.

Dependent Variable: PPS
DRI Measure: DumDRbyt DumDRbuyr, 5%
1) 2) 3) 4)
OoLS Heckman oLsS Heckman
Industry DRI §3)) -0.001 -0.158** -0.071x** -0.235**
[-0.05] [-2.31] [-3.14] [-2.41]
Firm DRI (3, 0.113 -0.069 0.093 -0.075
[1.03] [-0.56] [0.84] [-0.54]
Ln(Market Value) 0.278*** 0.293*** 0.280*** 0.291*+*
[11.13] [11.42] [11.00] [10.99]
Tobin’s Q 0.076*** 0.076*** 0.075** 0.079***
[4.79] [5.59] [4.75] [4.80]
Firm Volatility 0.177* 0.174** 0.176** 0.182**
[2.31] [2.29] [2.29] [2.19]
Ln(CEO Tenure) 0.212%** 0.213*** 0.2171 %+ 0.218***
[8.89] [10.01] [8.95] [7.79]
PIN 0.505** 0.473* 0.491* 0.527**
[2.01] [1.99] [1.95] [1.98]
Cash Flow -0.070 -0.101 -0.080 -0.103
[-0.63] [-0.83] [-0.73] [-0.78]
Inst_Percent -0.004*** -0.004*** -0.004*** -0.004***
[-4.39] [-4.84] [-4.36] [-3.97]
Inst_Concentration 0.595%** 0.623*** 0.594*** 0.613***
[4.18] [4.25] [4.18] [4.29]
Lambda 0.103*** 0.098
[2.66] [1.63]
Constant -2.654*** -1.985%** -2.657*** -2.280%***
[-8.94] [-6.44] [-9.02] [-7.79]
Year Dummies yes yes yes yes
Industry Dummies yes yes yes yes
Observations 12,085 11,548 12,085 10,762
R-squared 0.262 0.265 0.263 0.268
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Differences between coefficients

B,- P> -0.114 -0.089 -0.164 -0.160
[1.11] [0.75] [2.28] [1.89]
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Table 12: Directors from Related Industries (DRIs) on the Compensation Committee and the
Sensitivity of CEO Pay to the Stock Price (PPS)

This table presents evidence on the effedBfs sitting on the compensation committeeRIPS The dependent variable
in all columns isPPS(in $ millions) which is defined as the change iBQ@ wealth for a 1% change in stock price. In
Columns (1) and (2), related industries are id@&ttifising the vertical-relatedness threshold ofvillfidle Columns (3) and
(4) use the vertical-relatedness threshold of B®mDRbyr (DUMDRbyr, 509 €quals one if the firm has at least one
outside director from a related industry of itsnmairy segment based on the vertical-relatednesshiic of 1% (5%).
DRIson the compensation committee are identified utiiedRRC databaseComp_Comm DRk a dummy variable that
equals one if at least of the outsidO®Is of the firm serves on the compensation commitidéen_Comp_Comm DR$
dummy variable that equals one if the firm has esst one outsid®RI and none of them serves on the firm's
compensation committee. In Columns (1) and (2)ateel industries are identified based on the véneatedness
threshold of 1% while in Columns (3) and (4) thetieal-relatedness threshold of 5% is used. In @woisi (2) and (4), the
Heckman treatment effect®iodel is used to control for the potential endoggnproblem. The differences between
coefficients of interest along with the respectiv&atistics are provided at the bottom of the dalidefinitions of all
variables are provided in Appendix A. The sampleduer estimation excludes financial and utilitynfs and is from 1993
to 2005. All specifications include year and Fameargh industry dummies (Fama and French, 1997)ufdbstatistics
clustered at the firm level are reported in squmeekets. Heckman t-statistics are based on 10Gtoap replications; ***
p<0.01, ** p<0.05, * p<0.1.

Dependent Variable: PPS
DRI Measure: DumDRt DumDRbur, 5%
1) 2) (3) 4)
OLS Heckman OoLS Heckman
Comp_Comm DRIX) -0.035 -0.214** -0.109*** -0.541**
[-1.04] [-2.35] [-3.12] [-2.56]
Non_Comp_Comm DRp) 0.024 -0.155* -0.080** -0.505**
[0.56] [-1.65] [-2.07] [-2.41]
Ln(Market Value) 0.323** 0.339*** 0.323** 0.331***
[10.47] [10.84] [10.37] [10.34]
Tobin’s Q 0.088*** 0.087*** 0.087*** 0.091*+*
[3.55] [3.46] [3.55] [3.49]
Firm Volatility 0.238** 0.215* 0.233** 0.194*
[2.23] [2.03] [2.17] [1.69]
Ln(CEO Tenure) 0.250*** 0.251 %+ 0.249*** 0.250%**
[8.37] [8.68] [8.37] [8.29]
PIN 1.108*** 1.014** 1.080*** 0.921**
[2.87] [2.54] [2.79] [2.29]
Cash Flow -0.026 -0.090 -0.037 -0.139
[-0.15] [-0.59] [-0.22] [-0.74]
Inst_Percent -0.007*** -0.007*** -0.007*** -0.006***
[-4.63] [-5.04] [-4.59] [-5.01]
Inst_Concentration 0.537* 0.588*** 0.532* 0.556**
[2.57] [2.71] [2.54] [2.57]
Lambda 0.114** 0.253**
[2.16] [2.00]
Constant -3.323%** -2.187*** -3.310%** -2.490%**
[-8.52] [-4.53] [-8.45] [-6.71]
Year Dummies yes yes yes yes
Industry Dummies yes yes yes yes
Observations 6,955 6,736 6,955 6,418
R-squared 0.290 0.294 0.291 0.298
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Differences between coefficients

Bi-p- -0.059 -0.059 -0.029 -0.036
[2.33] [2.46] [0.58] [0.65]
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Table 13: Effect of Directorsfrom Related Industries (DRIs) on the Sensitivity of Forced CEO Turnoversto Stock Returns
This table presents evidence on the effedDRBis on the sensitivity of forced CEO turnovers to &toeturns. The dependent variable in both Panehd Ranel BForced CEO
Turnoveris a dummy variable that equals one if the incumI@EO departs involuntarily. In both panels, allumns use the vertical-relatedness threshold ofd #entify related
industriesDumDRbyt is @ dummy variable that equals one if the firm &akeast one outside director from a related itrgius its primary segmentndependent DRis a dummy
variable that equals one if at least one outBigk of the firm is identified as independent in IRRC databaselNon-Co-opted DRis a dummy variable that equals one if at least
one outsid®RI of the firm has been appointed before the incumiE®. Mkt Adj_Returris the cumulative market-adjusted return over te\te months prior to the fiscal year
end. Definitions of all variables are provided ippendix A. In both panels, Columns (2), (4) and (6§ the Heckman treatment effects model to cotmothe potential
endogeneity problems. The sample used for estimai@ludes financial and utility firms and is frat893 to 2005. All specifications include year arahfa-French industry
dummies (Fama and French, 1997). Robust t-statishitstered at the firm level are reported in sgumackets; *** p<0.01, ** p<0.05, * p<0.1.

Panel A: Specifications with the interaction of ketradjusted stock returns with the DRI Measurentl BRI Measure=0.

Dependent Variable: Forced CEO Turnover

DRI Measure: DumDRt Independent DRI Non-Co-opted DRI
1) 2 3) (4) ) (6)
Logit Heckman Logit Heckman Logit Heckman
Mkt_Adj_Return x DRI Measure=1 -0.741%** -0.725%** -0.336*** -0.310** -0.147 -0.4%
[-3.13] [-3.03] [-2.77] [-2.48] [-0.23] [-0.65]
Mkt_Adj_Return x DRI Measure=0 -0.907** -0.920** -0.913*** -0.950%*** -0.911%** -0.924 %+
[-2.56] [-2.49] [-2.90] [-2.92] [-3.42] [-3.36]
DRI Measure 0.242 -0.370 0.144** 0.106 1.059%** 1.106***
[1.31] [-0.64] [2.08] [1.27] [2.91] [3.05]
Ind_Adj ROA -0.982*** -0.940%*** -2.460%** -2.706%** -2.414%*= - 2.727%*
[-3.07] [-2.69] [-3.91] [-3.94] [-3.58] [-3.86]
Ln(Market Value) -0.098* -0.078 -0.055 -0.055 0.003 0.004
[-1.67] [-1.19] [-0.74] [-0.67] [0.04] [0.04]
CEO-Chairman Duality -0.355** -0.285* -0.509** -0.457** -0.546** -0.565*
[-2.19] [-1.68] [-2.56] [-2.22] [-2.51] [-2.45]
CEO Age>=65 0.966*** 0.953*** 1.175%* 1.161*** 1.235%* 1.247%**
[3.99] [3.84] [4.32] [4.13] [4.07] [4.04]
CEOQO_Percent_Owned -3.154 -2.925 -2.225 -2.059 -2.073 -1.881
[-1.49] [-1.37] [-1.08] [-1.01] [-0.88] [-0.82]
Outsider_Controlled 0.416 0.554 0.183 0.101 0.365 0.231
[1.30] [1.57] [0.51] [0.28] [0.82] [0.53]
Lambda 0.410 0.198 0.094
[1.14] [1.32] [0.97]
Constant -5.567*** -5.525%** -5.088*** -5.111%** -5.469%** - 5,511 %
[-4.62] [-4.60] [-3.89] [-3.79] [-3.84] [-3.72]
YearDummies yes yes yes yes yes yes
IndustryDummies yes yes yes yes yes yes
Observations 12,898 11,853 8,653 8,031 6,921 6,447
Pseudo R2 0.070 0.067 0.105 0.107 0.101 0.107
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Panel B: Specifications with the interaction of tharket-adjusted stock return with the DRI measure.

Dependent Variable: Forced CEO Turnover

DRI Measure: DumDRyyr Independent DRI Non-Co-opted DRI
) ) 3 (4) (5) (6)
Logit Heckman Logit Heckman Logit Heckman
Mkt_Adj_Return x DRI Measure 0.166 0.194 0.032 0.092 0.765 0.466
[0.41] [0.47] [0.22] [0.61] [1.11] [0.62]
Mkt_Adj_Return -0.907** -0.920** -0.913*** -0.997*** -0.911%** -0.924x*
[-2.56] [-2.49] [-3.12] [-3.26] [-3.42] [-3.36]
DRI Measure 0.242 -0.370 0.156** 0.127 1.059*** 1.106***
[1.31] [-0.64] [2.29] [1.56] [2.91] [3.05]
Ind_Ad] ROA -0.982%** -0.940*** -2.422%** -2.697*** -2.414%*= - 2.727%*
[-3.07] [-2.69] [-3.84] [-3.95] [-3.58] [-3.86]
Ln(Market Value) -0.098* -0.078 -0.048 -0.043 0.003 0.004
[-1.67] [-1.19] [-0.65] [-0.52] [0.04] [0.04]
CEO-Chairman Duality -0.355** -0.285* -0.509** -0.464** -0.546** -0.565*
[-2.19] [-1.68] [-2.57] [-2.27] [-2.51] [-2.45]
CEO Age>=65 0.966*** 0.953*** 1.183** 1.174%* 1.235%* 1.247***
[3.99] [3.84] [4.40] [4.22] [4.07] [4.04]
CEO_Percent_Owned -3.154 -2.925 -2.178 -2.003 -2.073 -1.881
[-1.49] [-1.37] [-1.07] [-0.99] [-0.88] [-0.82]
Outsider_Controlled 0.416 0.554 0.174 0.081 0.365 0.231
[1.30] [1.57] [0.49] [0.23] [0.82] [0.53]
Lambda 0.410 0.172 0.094
[1.14] [1.13] [0.97]
Constant -5.567*** -5.525%** -5.136%** -5.176*** -5.469*** - 5.51 1%
[-4.62] [-4.60] [-3.93] [-3.83] [-3.84] [-3.72]
YearDummies yes yes yes yes yes yes
IndustryDummies yes yes yes yes yes yes
Observations 12,898 11,853 8,653 8,031 6,921 6,447
Pseudo R2 0.070 0.067 0.106 0.109 0.101 0.107




Table 14: Effect of Directorsfrom Related Industries (DRI S) on the Sensitivity of CEO Pay to Sector Performance (PSP)

This table presents evidence on the effe@RfsonPSP. The dependent variable in all columns is the G&@l direct compensatioPC). In all columns, related industries are
identified based on the vertical-relatedness thulglsbf 1%.DumDRbytis a dummy variable that equals one if the firm &akeast one outside director from a related itrghus

its primary segment.uck denotes sector performance &idll denotes firm-specific performance estimated follmgvGarvey and Milbourn (2006). All dollar valuesthe table
are in $ millions. Columns (3) and (4) use the anfyde of firms from industries with a median vafae R&D Intensity(Median_R&D that is zero, while Columns (5) and (6)
use the subsample of firms from industries wittoaifive median value fdR&D Intensity R&D Intensityis defined as the ratio of research and developerenditures to total
assets. In Columns (2), (4) and (6), the Heckmeatitnent effectsnodel is used to control for the potential endoggneroblem. Definitions of all variables are prded in
Appendix A. The sample used for estimation excluitass with a fiscal year end other than Decembret firms that replaced their CEO from the previgear. The sample
period is from 1993 to 2005. All specificationslumbe year and CEO dummies. Robust t-statisticseperted in square brackets. Heckman t-statistiedased on 100 bootstrap
replications; *** p<0.01, ** p<0.05, * p<0.1.

Dependent Variable: TDC
Regression Sample: Full Sample Median_R&D=0 Median_R&D>0
1) ) 3 (4) (5) (6)

oLsS Heckman oLs Heckman OoLS Heckman
Luck 1.556*** 1.418*** 1.545%** 1.439*** 1.791*** 1.526***

[6.12] [5.13] [5.22] [4.74] [3.44] [2.68]
Luck x DumDRyr -0.077* -0.064 0.017 0.049 -0.145** -0.131**

[-1.66] [-1.29] [0.22] [0.59] [-2.52] [-2.33]
Skill 0.999*** 0.910%** 1.262*%* 1.1213** 0.654** 0.659**

[4.72] [4.40] [4.53] [3.56] [2.16] [2.07]
Skill x DumDRbyt -0.018 -0.013 0.039 0.082 -0.017 -0.031

[-0.42] [-0.31] [0.51] [1.09] [-0.31] [-0.57]
DumDRbyr 113.693 118.645 67.062 -95.927 186.589 51.708

[1.27] [0.37] [0.59] [-0.23] [1.22] [0.07]
CDF_Variance_Luck x Luck -1.485*** -1.351 %+ -1.564*** -1.488*** -1.670%*** - 1.403**

[-5.58] [-4.59] [-4.92] [-4.43] [-3.10] [-2.38]
CDF_Variance_Skill x Skill -0.996*** -0.908*** -1.331%** -1.217%** -0.636** -0.632**

[-4.52] [-4.22] [-4.51] [-3.56] [-2.03] [-1.99]
CDF_Variance_Luck 2,567.696 5,361.221 2,681.453 7,073.560 -2,885.532 -10,276.384

[1.34] [1.28] [1.30] [1.27] [-0.33] [-0.62]
CDF_Variance_Skill 526.383 -2,268.012 1,843.406 -2,888.693 2,810.570 ,2000975

[0.28] [-0.61] [0.88] [-0.55] [0.37] [0.77]
Ln(CEO Tenure) -40.070 -53.593 -160.395 -249.015 203.560 285.797

[-0.28] [-0.32] [-0.82] [-1.21] [0.89] [1.20]
Lambda 13.709 152.800 58.262

[0.06] [0.58] [0.13]

Constant 2,857.116%*** 2,872.764** 2,784.217** 3,278.143*+* 3,228.501*** 3,587.836

[4.12] [3.24] [2.70] [3.08] [3.49] [1.21]
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YearDummies yes yes yes

yes yes yes
CEODummies yes yes yes yes yes yes
Observations 11,248 10,103 6,956 6,227 4,292 3,876
R-squared 0.076 0.075 0.084 0.087 0.079 0.073
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Table 15: Effect of Directorsfrom Related Industries (DRIS) on the Asymmetric Sensitivity of CEO Pay to Sector Perfor mance (PSP)

This table presents evidence on the effedRBfs on the asymmetry iRSP. The dependent variable in all columns is the GE©Otal direct compensatiomC). In all columns,
related industries are identified based on thdoad+telatedness threshold of 1ZumDRbytis a dummy variable that equals one if the firm &aleast one outside director from a
related industry of its primary segmehtick denotes sector performance &@kdll denotes firm-specific performance estimated foitmnGarvey and Milbourn (2006). All dollar
values in the table are in $ milliorisuckisUpis a dummy variable that equals oné&utckis positive. Columns (3) and (4) use the subsamplems from industries with a median
value forR&D Intensity(Median_R&D that is zero, while Columns (5) and (6) use thizssample of firms from industries with a positivedian value foR&D Intensity R&D
Intensityis defined as the ratio of research and developerguenditures to total assetis.Columns (2), (4) and (6), the Heckman treatnaffeictsmodel is used to control for the
potential endogeneity problem. Definitions of adiriables are provided in Appendix A. The sampleduUse estimation excludes firms with a fiscal yead other than December
and firms that replaced the CEO from the previcesryThe sample period is from 1993 to 2005. Adicsfications include year and CEO dummies. Robussatistics are reported
in square brackets. Heckman t-statistics are basdd0 bootstrap replications; *** p<0.01, ** p<®,0* p<0.1.

Dependent Variable: TDC
Regression Sample: Full Sample Median_R&D=0 MedrR&D>0
@ ) 3) 4) ®) (6)
oLs Heckman OoLS Heckman oLs Heckman
LuckisUp x Luck 1.378** 1.481*** 1.286*** 1.328*** 1.644** 1.933%**
[4.23] [4.45] [3.37] [3.07] [2.29] [2.67]
LuckisUp*Luck x DumDRyyr -0.060** -0.052* -0.017 -0.024 -0.133*** -0.111**
[-2.38] [-1.88] [-0.57] [-0.70] [-3.24] [-2.37]
Luck 0.424 0.176 0.479 0.324 0.397 -0.125
[1.16] [0.44] [1.13] [0.67] [0.46] [-0.14]
Skill 1.132%** 1.049*** 1.405** 1.272%** 0.734** 0.759**
[5.47] [5.29] [5.08] [4.08] [2.44] [2.44]
DumDRbyt 121.054 124.534 90.848 -69.956 188.081 105.862
[1.37] [0.39] [0.81] [-0.17] [1.23] [0.14]
CDF_Variance_Luck x Luck -1.716*** -1.568*** -1.720%** -1.601*** -1.901*** - 1.661*+*
[-6.33] [-5.28] [-5.31] [-4.91] [-3.58] [-2.87]
CDF_Variance_Skill x Skill -1.131%** -1.043*** -1.421 % -1.285*** -0.717** -0.739**
[-5.13] [-4.95] [-4.76] [-3.86] [-2.28] [-2.30]
CDF_Variance_Luck 2,381.662 4,957.371 2,403.443 6,450.635 -6,338.703 -2,820.651
[1.23] [1.24] [1.19] [1.17] [-0.64] [-0.19]
CDF_Variance_Skill 230.724 -2,461.220 1,781.165 -2,793.338 5,019.356 ,3591306
[0.12] [-0.70] [0.85] [-0.55] [0.57] [0.12]
Ln(CEO Tenure) -34.839 -46.623 -146.989 -233.404 222.744 277.902
[-0.25] [-0.28] [-0.76] [-1.13] [0.98] [1.15]
Lambda 16.238 159.102 26.428
[0.08] [0.62] [0.06]
Constant 2,995.885*+* 3,059.635*+* 2,806.868*** 3,386.023** 3,743.703*** 3,684.579
[4.38] [3.51] [2.78] [3.24] [3.68] [1.34]
Year Dummies yes yes yes yes yes yes
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CEODummies yes yes yes yes yes yes

Observations 11,248 10,103 6,956 6,227 4,292 3,876
R-squared 0.081 0.081 0.090 0.093 0.084 0.079
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I examine how stock-based incentive compensationttfe CEO is designed following corporate
acquisitions conditional on the economic naturetled acquisition. Large acquisitions represent
significant changes in the economic environmenthef firm. Furthermore, these changes are more
likely to occur with conglomerate acquisitions. Aodingly, implications of the two mainstream
theories of incentive compensation, i.e., efficienhtracting theory and agency theory, are tested
separately for conglomerate acquisitions. The dogdirtests generally show that stock-based
compensation is employed more intensely after @mmgtate acquisitions than otherwise. Overall, the
results documented in this paper seem consistaéhttivé notion that greater economic uncertainties
that are likely to follow conglomerate acquisitioinsluce the board to rely more heavily on stock-
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Examining compensation contracts following impotteorporate events such as mergers
and acquisitions can shed light on the dynamicreati compensation contracts. Mergers and
acquisitions can particularly be regarded as siganit changes in the economic environment for
the board as well as management, and are likdbaib to major shifts in the design of incentive
compensation. It is reasonable to further argueahg such effect on incentive compensation is
likely to be more prominent for conglomerate acjiss. The rationale for this argument is that
the contracting parties, i.e., the board and th® Gfemain in the same primary industry or its
chain of economically-connected industries in thsecof a related acquisition, whereas they
enter a completely new and unrelated sector aftamglomerate acquisition. Therefore, in this
paper, | conduct an empirical analysis of the pusseffects of conglomerate acquisitions on

CEO incentive compensation.

The implications of conglomerate acquisitions oreimtive compensation are drawn from
the two mainstream theories of executive compemsathe efficient contracting theory (e.g.,
Holmstrom, 1979; Prendergast, 2002) and the agémegry (e.g., Berle and Means, 1932;
Jensen and Meckling, 1976; Bebchuk, Fried, and ¥ak002; Bebchuk and Fried, 2003). The
efficient contracting theory has two implicatiomgarding the effect of acquisitions on incentive
compensation. Firstly, it suggests that greaterramties in the post-acquisition contracting
environment are expected to induce the board tg mebre on incentive compensation
(Prendergast, 2000; 2002). That is, the boardk&ylito delegate its monitoring and advisory
functions to the stock market to a greater exténthe acquisition results in additional
uncertainties that hinder the board’s ability tondoct its pre-acquisition level of internal
monitoring and advising. This projection is formalized as tHencertainty HypothesisAs
discussed earlier, théncertainty Hypothesigs expected to apply more to the case of unrelated

acquisitions.

Another implication of the efficient contractingetbry is based on a different dimension of
uncertainty that can also impact the degree okstased CEO compensation: uncertainty about
the stock price, i.e., stock volatility. The ef@ait contracting theory predicts a negative tradeoff

2 In Onal (2012), | study a mechanism that is likédy mitigate the board’'s uncertainty about the ecoic
environment: presence of directors with expertiseelated industries of the firnDRIs) on the board. As expected,
DRIs are found to reduce the use of stock-based inemtiOn the contrary, unrelated acquisitions apeeted to
increase the board’s uncertainty about the econemitonment and, thereby, the use of stock-baseehtives.
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between stock-based compensation and stock vojafilhe rationale for this prediction is that if
stock volatility rises, the risk-averse CEO regsira higher premium on stock-based
compensation which makes it costlier for the firndas expected to induce the board to reduce
its reliance on this incentive mechanism. Thus tlarochannel through which acquisitions can
trigger changes in the sensitivity of CEO pay te #tock price RPS is due to their impact on
stock volatility. More specifically, if an acquigh is followed by a more stable stock price due to
diversification effects, then stock-based incerstisecome less costly for the firm. Therefore, the
board may employ more of this mechanism after ttguigition. This projection is also more
likely to prevail for unrelated acquisitions becaubke related ones are less likely to provide such
diversification benefits. These arguments and tregliption that follows are formalized as the

Diversification Hypothesis

The arguments and predictions under the effiatentracting theory abstract away from
the possibility that CEOs have influence over theompensation arrangements. These
arrangements are, therefore, likely to be basetti@preferences of the CEO, rather than optimal
contracting principles. Bebchuk and Fried (2008),example, argue that the CEO has influence
over the set of information that the board relisd@make compensation decisions. Acquisitions
as well as other major corporate events, on therdtand, have been proposed and shown to be
opportunities for the CEO to extract a compensasicmeme that he favors, such as one with
lower sensitivity to poor performance (Harford dnd2007). Following this line of reasoning,
the greater economic uncertainty following unredagéequisitions is likely to allow the CEO to
more easily manipulate the information availableht® board in order to reduce his exposure to
the stock market. Consequently, the possible nematipact orPPSis expected to be stronger
after unrelated acquisitions than otherwise. Thiedjgtion is referred to as thAgency

Hypothesis

Carrying out an empirical analysis over these namually exclusive hypotheses and
their implications requires classification of acgjtions as related and unrelated. The selection
criteria used to identify acquisitions that are @ésted to have a significant and distinct impact on

CEO compensation results in a sample of 465 adoprisicompleted over the period of 1993-



20052 Of these acquisitions, 194 are classified as batd, i.e., take place in the acquirer’s
four-digit SIC industry. Of the remaining 271, 3R] are classified as vertical, i.e., in the supply
chain of the acquirer, at the 1% (5%) verticaltedmess threshoftiThus, there are a total of
245 (226) related acquisitions at the 1% (5%) vahrelatedness threshold.

Having constructed the final sample of related anklated acquisitions, | argue that the
board faces greater uncertainty in its monitoridgising environment following unrelated
acquisitions, but, at the same time, can expecbveed stock volatility due to potential
diversification benefits of these acquisitions. Baif these two forces predict a positive
relationship between unrelated acquisitions BRE while theAgency Hypothesipredicts the
opposite. Thus, | first test whethePSis higher or lower following unrelated acquisitsothan
otherwise, after controlling for other determinantsPPS If it is higher, | conduct additional
tests to illustrate whether it is lower post-acdigs stock volatility or greater uncertainty ineth
economic environment that is causing the incredsethe main test, | divide unrelated
acquisitions into two groups based on their impawt stock volatility. TheDiversification
Hypothesigpredicts a positive effect dPPSif the acquirer’s stock becomes less volatile adier
acquisition, whereas th&ncertainty Hypothesisioes not predict a systematic relationship
between stock volatility anBPS | also conduct a secondary test based on theremguthat the
acquiring board is likely to adjust more easilyth®e post-acquisition environment if it has
members with significant roles, i.e., executiveiposs or directorships, in the target industry or
its supply chain. | refer to these directors asaors from related industries of the tard@R{T9
and expect them to reduce potential post-acquisititcertainties faced by the acquirer’s board.
This possibility is hinted on in the following expéfrom the popular book by Andrew R. Sorkin
titled “Too Big To Fail".

® These criteria require that: (i) the deal is coeted; (i) the acquirer has zero ownership in drget prior to the
acquisition and acquires at least 50% of the tagmitstanding shares; (iii) the deal size is aistel0% of the
market value of the acquirer’s assets; (iv) twolsleampleted by the same acquirer do not overlap,there must
be at least two years between the completion ofitbiedeal and the announcement of the secondf¢kthand Li,
2007).; (v) the acquirer is listed on tBempustatatabase and has the compensation data availareguComp
database; (vi) the acquirer is not in financialitility industries.
* Vertical relatedness is measured based on thé-tpiput tables published by the Bureau of Econofmialysis in
1992, 1997 and 2002.
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“Everyone in the group (of Goldman Sachs board mamsijthad a view about (a possible
merger with) AIG... They all looked to one particutexard member for direction: Edward Liddy.
As the chief executive of Allstate, the major artd home insurer, Liddy was the one person in

the room with actual experience in the insurancsiiess.”
Andrew R. Sorkin, “Too Big To Fail”, Page 113.

Had the Goldman Sachs’ board pursued a mergerAW#) Edward Liddy would have
likely been pivotal in the board’s adaptation te gfost-merger environment and, thereby, reduce
any need for additional stock-based incentivegydneral, thdJncertainty Hypothesigredicts
the intensity of stock-based incentives to be gdbllowing conglomerate acquisitions and in
the absence ddRTson the acquirer’s board. Tih#versification Hypothesjson the other hand,

attaches no role to such directors.

As argued earlier, thAgency Hypothesipredicts a negative relationship betwd#PS
and acquisitions. This prediction, however, apppesticularly to firms with powerful CEOs,
i.e., weak boards. To test this implication, boaads classified as strong and weak based on
three governance characteristics: (i) CEO tenureCEO-Chairman duality; (iii) whether the
majority of the board consists of co-opted direstor not (Coles, Daniel, and Naveen, 20°.0).
The Agency Hypothesipredicts any negative impact &PSto be stronger for acquirers with

weak boards.

The first set of results is based on the ordinaasi squares model. These results are
largely consistent with th&ncertainty Hypothesisnd inconsistent with the other hypotheses
proposed in the paper. Specifically, the relatigmndfetween acquisitions and the sensitivity of
CEO pay to the stock price is, in general, insigaiit. However, unrelated acquisitions are
followed by a significant increase IAPS while related acquisitions are not. These finding
appear inconsistent with thhegency Hypothesig-urthermore, the significant effect of unrelated
acquisitions orPPSprevails primarily in the cases where the acgoisits accompanied by an
increase in stock volatility and in the absenc®8&Tson the acquirer’'s board. This evidence

® More specifically, firms whose CEOs have a tenloreger than the median value of CEO tenure in e,
whose CEO is also the chairman of the board, oh #ite majority of the directors who are co-opted,,iare
appointed after the CEO assumed his post, are asstonhave weak boards, whereas the rest of thres fare
assumed to have strong boards.
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seems inconsistent with thiversification HypothesisFinally, the increase iRPS prescribed

by the efficient contracting theory seems to belemgnted only by boards that are classified as
strong. This implies that CEOs who are more likelyhave control over their pay arrangements
at least impede the enforcement of higher postiaitoun PPS

The results described so far use the OLS modeéstimation. Thus, they need to be
interpreted with great caution simply because a@feo acquisitions are most likely to be
endogenous events especially when their effect B® Compensation is being investigated. In
other words, the observed and unobserved charstaterof the acquirer such as its governance
structure may be driving both the acquisition decisand the post-acquisition compensation
policy. The econometric challenge faced in corrggtior potential endogeneity biases in this
setup is that there are two stages that the acoqyikes through before finalizing the acquisition
decision and setting the compensation policy atkeds. In the first stage, it chooses whether to
make an acquisition or not and, in the second staghooses whether to acquire a related or an
unrelated target. The tests that involve interastiavith unrelated acquisitions are further
potentially contaminated if the interaction vargblk also endogenously determined. For
example, the results based on the interaction célated acquisitions with board characteristics
such as board strength or havidBTson the board must be interpreted with extra cautio

| attempt to address concerns regarding such enédgeproblems partially by using a
predictive model or instrumental variables for nmgkunrelated acquisitions, at the expense of
not controlling for the initial acquisition decisioThe predictive model is used in the first stage
of the Heckman treatment effects model where thersk stage consists of tR&€Sregressions.
The instrumental variables in a 2SLS setting arstipalrawn from the predictive model for
unrelated acquisitions. To be specific, two or ¢hoé the following industry characteristics are
used as instruments: (i) the natural logarithmhef number of related acquisitions in the firm’s
four-digit SIC industry; (ii) the average pair-wiserrelation of equal-weighted monthly stock
returns between the firm’s four-digit SIC indusagd its customer and supplier industries; and
(ii) the total number of directors serving at teldindustry firms that are located within one
hundred miles of the firm’s headquarter; (iv) ttedumal logarithm of the total number of firms in
related industries; (v) the natural logarithm oé thumber of vertically-integrated firms in the

firm’s four-digit SIC industry. The results basedh ¢these instrumental variables and the
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predictive model for unrelated acquisitions areagisvin the same direction as the main OLS

results and are usually statistically significant.

A final modification to thePPS regressions is necessary to disentangle the eftdct
acquisitions orfPPSand the changes in other determinant®®Esuch as firm size. This is done
by controlling for the change in the determinanfsP®S instead of their levels, with the
exception of CEO tenufeAfter this modification, the overall impact of @hated acquisitions
on PPSremains positive but becomes statistically indigant at conventional levels. However,
unrelated acquisitions followed by greater stoclatrlity are associated with significantly higher
PPS Finally, the change in total direct compensat{@C1) and its components around
unrelated acquisitions are examined. The evidentd@C1 and its components is largely
parallel to the evidence dAPS TDC1 is significantly higher only after unrelated acdqtiiss
that increase stock volatility. Neither unrelatemt nelated acquisitions are found to have any
effect on cash compensation, i.e., salary and @mmuSverall, this paper suggests that the
economic relatedness of the target to the acqisr@n important factor in shaping the post-
acquisition incentive compensation. Formally, thapeical analyses yield support for the
efficient contracting theory and, particularly, tmetion that any shock to the economic
environment that is accompanied by additional uagares such unrelated acquisitions induces

provision of more stock-based compensation, i.erenmtense external monitoring.

This study contributes specifically to the liter&wn CEO compensation (e.g., Jensen
and Murphy, 1990; Yermack, 1995; Guay, 1999; Cowk Guay, 1999; Aggarwal and Samwick,
1999; Prendergast, 2000, 2002; Bebchuk, Fried,\Vaatker, 2002; Bebchuk and Fried, 2003;
Coles, Daniel, and Naveen, 2006). It examines thplications of the efficient contracting
theory and agency theory about the impact of sicamit changes in the economic environment
on the design of compensation contracts. Thuspéper is related most to the branch of the
literature on the effects of corporate events, sashacquisitions, on compensation contracts
(e.g., Datta, Iskandar-Datta, and Raman, 2001;sBlisd Rosen, 2001; Grinstein and Hribar,
2004; Harford and Li, 2007; Fich, Starks, and Y@@08). The focus in these papers has mostly

been on the implications of agency problems on-pogtiisition contracts. This paper is an

® CEO tenure is not differenced because the relshipnbetweerPPS and the change in CEO tenure is not
meaningful.
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attempt to illustrate that the economic naturehef ¢vent and the environment that follows are
also important determinants of compensation cotgrddie post-acquisition contract seems to be
designed in accordance with the efficient contrectheory. In a related paper, Onal (2012), |
examine incentive contracts when the board has resmbho are likely to be more informed

about the existing contracting environment. Thisgraon the other hand, focuses on significant

changes to the environment and has a dynamic frankew

This paper also contributes to the literature om tble of corporate boards, surveyed
extensively byHermalin and Weisbach (2003), Becht, Bolton, ane&lR{2003) and Adams,
Hermalin, and Weisbach (2009). It explores the Wt the acquirer's board designs CEO
compensation which reflects the degree to whidelégates its monitoring and advisory role to
the stock market following acquisitions. Anothevsgly-related branch of the literature is that on
the substitution of different governance mechanigéeng., Holmstrom and Tirole, 1993; Garvey
and Swan, 2002; Cai, Liu, and Qian, 2009). | exantaw the substitution of board monitoring
with stock-based compensation is affected by relaied unrelated acquisitions. Finally, this
paper contributes to the literature on the intéoacbetween product markets and corporate
finance (e.g., Fee and Thomas, 2004; Kale and 8hal007). It suggests that greater
uncertainty about product markets caused by umalacquisitions has ramifications for the

design of incentive compensation.

The rest of the paper is organized as follows. datisn 2, | lay out the theoretical
background and describe the hypotheses to be t&3etion 3 describes the data and discusses
some summary statistics. Section 4 presents armisdies the empirical results and finally

section 5 concludes the paper.
2. Theoretical Background and Hypothesis Development

There are two mainstream theories of executive emsgtion contracts: efficient
contracting theory and agency theory. In this secti begin with developing the hypotheses and
predictions based on the efficient contracting tiieon incentive compensation following
acquisitions. Prendergast (2000; 2002) suggestsatmamportant factor in the design of an
agent’s incentive compensation is the uncertaintthe monitoring (and advising) environment

faced by the principal. More specifically, it is reacostly for the principal to monitor the agent
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directly if the uncertainty in the environment isegter. Thus, the principal is expected to
substitute incentive compensation for direct mamtp of the agent’s actions to a greater extent.
As exemplified by Prendergast, a US-based compaiikealy to give greater incentives to its
division manager in Armenia than its division magagn Canada. The reason for this
discrepancy is that the company is less knowledgeabout the economic and institutional
environment in Armenia and the set of actions thagtroper for the division manager in that
environment. One source of uncertainty of the poi@icabout the monitoring environment can,

thus, be his geographical distance from the agegt, (Alam, Chen, Ciccotello, and Ryan, 2011).

Another reason for the principal to be highly utaier about the optimality of the agent’s
actions can be the distance of the principal’s stidal expertise to the industry of the agent. For
example, managers of a division in the same sestdhe firm’s primary sector are likely to be
given lower incentive compensation than managers division in an unrelated sector. By the
same logic, when the firm invests in economicalbtaht, i.e., unrelated, industries to the firm’s
primary industry, the difficulty for the board toomitor and judge CEO actions is likely to
become greater. This, in turn, is expected to iadhe board to employ stock-based incentives
more intensely as an external monitoring mechankmmally, the sensitivity of CEO pay to the
stock price is predicted to be higher for firmsttheake conglomerate acquisitions than those
making related or no acquisitions. These argumantsthe prediction that follows are referred

to as theJncertaintyHypothesis
Uncertainty Hypothesis:

la: CEO compensation is more sensitive to the spoae following acquisitions in

unrelated sectors than otherwise.

Acquisitions in unrelated industries can, howewtsp make stock-based compensation
less costly to the extent that they lead to lowecentainty about the firm’s stock price, i.e.,
lower stock volatility. This effect, too, is likelgo induce the board to grant more stock-based
compensation to the CEO after unrelated acquisitidinis idea is based on the diversification

benefits of unrelated acquisitions and, hencegiisetl theDiversification Hypothesis



Diversification Hypothesis:

2a: CEO compensation is more sensitive to the stodke following unrelated

acquisitions than otherwise.

If unrelated acquisitions are followed by higheocétbased incentives, it is not clear
which of these two hypotheses can explain it befterunravel the underlying factor that drives
any positive impact ofPPS unrelated acquisitions that lead to lower stookatility can be
examined separately from those that lead to higtaak volatility. If stock-based compensation
is higher only when the stock price becomes lesatia then theDiversification Hypothesis
more likely to explain the increase in incentivempensation. Otherwise, th@ncertainty
Hypothesidgs more likely to hold.

Uncertainty Hypothesis:

1b: CEO compensation becomes more sensitive tsttok price following unrelated
acquisitions than otherwise, regardless of the iotjmd these acquisitions on stock volatility.

Diversification Hypothesis:

2b: CEO compensation becomes more sensitive tostbek price for unrelated
acquisitions that reduce stock volatility than othise.

The two hypotheses can further be tested by censml the possibility that boards are
not equally distant in terms of their industriapextise to the new, unrelated sector. Boards with
members who hold significant other positions in theget industry or one of its supply-chain
industries can be argued to face a lower degreaadrtainty about the target industry. Thus, the
effect of greater uncertainty following unrelatezfjaisitions is expected to be mitigated by the
information flow from directors about the new inttys| refer to such directors as directors from

related industries of the targBIRT9 and formalize the respective implication as fato
Uncertainty Hypothesis:

1c: For firms that execute unrelated acquisitiopsst-acquisition CEO compensation is

less sensitive to the stock price in the preseh@R3's on the board than otherwise.
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Under the Diversification Hypothesijson the other hand, incentive compensation
becomes less costly after conglomerate acquisitiegardless of the composition of the board.

Thus,DRTsare not expected to play a role in the design cémtive compensation.

Diversification Hypothesis:

2c: CEO compensation becomes more sensitive tsttok price following unrelated

acquisitions regardless of the composition of tbguarer’'s board.

The scenarios and hypotheses developed so far dety ased on the efficient
contracting theory and abstracts away from agenmoplems (e.g., Berle and Means, 1932;
Jensen and Meckling, 1976). More recently, Bebclhnkl Fried (2003) argue that CEOs
generally can influence their compensation arrareggsbecause they can control the set of
information accessed by the board in making thessgements. This ability of the CEO makes
compensation contracts part of the agency problenggiblic corporations, rather a solution to
them. In addition, corporate deals such as acgnsithave been shown to form a basis for CEOs
to extract a contract that they prefer, such aswaitie a higher level of compensation that is at
the same time more stable through lower sensitiaitgtock performance (e.g., Harford and Li,
2007; Fich, Starks, and Yore, 2008). It can, theesf be inferred from these papers that
acquisitions provide the CEO greater flexibility nrmanipulate the information available to the
board because of greater economic uncertainty dattie firm. Because these arguments are
more likely to apply if a firm enters an economigalistant sector, unrelated acquisitions are

expected to be associated with a loRBSand higher cash compensation.

Agency Hypothesis:

3a: CEO compensation becomes less sensitive tettok price following unrelated
acquisitions than otherwise.

3b: The CEO receives a higher level of cash congiems following unrelated

acquisitions than otherwise.
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3. Data Description

The data on mergers and acquisitions are drawn fren$DC Platinumdatabase and
spans 1993-2005. | use the following set of ceteto refine the sample of mergers or
acquisitions to be examined in delineating theimisteffect of acquisitions on stock-based
compensation: (i) the deal must be completed;tiii® deal size must be at least 10% of the
acquirer market value prior to the announcemeii};dgals completed by the same acquirer in
consecutive years must not overflafiy) the acquirer must have zero ownership in tdrget
prior to the acquisition and acquire at least 58aa@rship in the target; (v) the acquirer must be
listed on theCompustatand have the compensation data availabl&xecuComplin addition,
the acquirers from financial and utility industriese excluded because these industries are
regulated and the pay-setting process may be dutmelimitations. These sample selection
criteria lead to a sample of 465 acquisitions catgal between 1993 and 2005. Consistent with
other studies (e.g., Grinstein and Hribar, 200dpua two-thirds of these deals, i.e., 343 deals to
be precise, are completed in the same year thatatleeannounced. Most of the rest of the deals,

i.e., 119 deals, close in the fiscal year thatfe$i the announcement year.

Table 1 provides the distribution of these acquisg by Fama-French industry
categories (Fama and French, 1997). Among the indsiswith most frequent acquisition
activity are Business Services with 71 and EledtroBquipment with 45 acquisitions.
Classification of acquisitions as related and watesl is based on four-digit SIC codes of the
target and the acquirer. If the target and the iaeghave the same four-digit SIC codes, the
acquisition is classified as a horizontal acquositilf the target is in one of the supplier or
customer industries of the acquirer’s primary indyshe acquisition is classified as a vertical
one. Customer and supplier industries are idedtifi@sed on the Bureau of Economic Analysis’
input-output [O) tables that provide information on the trading\aty between industries in the
US. For every pair offlO codes, vertical-relatedness coefficien®8R(Q are constructed.
Specifically, for a given pair of industriesidustry iandj, if the proportion of the output of

industry isold toindustry jis a% and the proportion of the input @idustry i bought from

" As defined by Harford and Li (2007), two deals @beted by the same bidder do not overlap if the lysiveen
the completion of the first deal and the announagroéthe second one is at least two years.
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industry jis b%, then theVRC betweenindustry iandindustry jis a% + b% If this sum is at
least 1% (5%)industry iandindustry jare classified as vertically related at 1% (5%)e TO
tables are updated every five years. Thereforeyisitipns completed in years from 1993 to
1996 are matched to théRCsfrom 1992 using the concordance table Iforand SIC codes.
Acquisitions completed between 1997 and 2001 aasetlbetween 2002 and 2005 are matched
to theVRCsfrom 1997 and 2002, respectively, using the catemoce tables foNAICSandIO
codes for the respective year. Deals for whichatguirer'sVRC with the target is at least 1%
(5%) are then classified as vertical acquisition$% (5%). This process results in classification
of 194 deals as horizontally related. Among theaimg 271 deals, 51 (32) deals are classified
as vertically related at the 1% (5%) vertical-retitess threshold. Thus, the total number of
related deals comes to 245 and 226 for the 1% &d vBrtical-relatedness thresholds,
respectively. The distributions of horizontal arettical acquisitions by Fama-French industries
are also presented in Table 1. Table 2 providesdibgibution of all deals as well as the
horizontal and vertical ones by the completion y&amally, Table 3 provides some of the deal
characteristics such as the deal size to seeri e any systematic differences between related
and unrelated deals. Related deals seem to be ldegés than the unrelated ones, although this
difference is not statistically significant at cemtional levels. Deal size relative to the acqtsrer
value of assets prior to the announcement yBaal(to-Acquirej, however, is significantly
higher for related acquisitions than unrelated o#ker deal characteristics are largely similar
across the two subsamples.

A relevant board characteristic in this paper isdolon the possibility that the acquirer
may have a director with expertise in the targetusiry on its board. Testing the empirical
implications of this possibility requires identiditon of acquirers, if any, with such board
members. The process used here follows directiy filve classification of deals as related and
unrelated. Formally, a director of the acquirer vidhat the same time an executive or a director
in an industry that has the same four-digit SICecad the target industry is classified as
horizontally related to the target. Similarly, aeditor who has such positions in an industry with
which the target industry hasRC of at least 1% (5%) is classified as verticalllated to the
target at 1% (5%). These directors of the acqurerreferred to as directors related to the target
or shortlyDRTs As shown in Table 4, there are 55 (38) acquinetis at least one director who
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is vertically-related at 1% (5%) and 24 acquirerth\at least one director horizontally-related to
the target. Due to the big overlap between thesegnoups, there are a total of 57 (42) acquirers
with DRTsat the 1% (5%) vertical-relatedness threshold.

Table 5 provides descriptive statistics on varighlsed in the multivariate analyses.
Dollar values are in constant 2005 dollars. All onbded variables are winsorized at 1% and
99%. Total direct compensatiom¥C) and its components are listed first. Mean (MediBDC
is $4.58 million ($2.40 million). The sensitivity €EO pay to the stock pricBPSis defined as
the dollar change in CEO wealth for a 1% changstack prices following Guay (1999), Core
and Guay (1999, 2002), and Coles, Daniel, and Nay2@06). Option values are based on the
Black and Scholes (1973) formula modified to acdofon dividends (Merton, 1973). The
sensitivity of previously granted option and sheaéues to stock prices is computed using the
approximation method detailed in Core and Guay Z200he mean (mediaBPSis $579,480
($190,940).New_PPSmeasure the sensitivity of the stocks and optgmasited in the current
year. It has a mean (median) of $49,209 ($16,696).

Market value of equity, which can be consideredagwzoxy for firm size, has a mean
(median) of about $5.64 ($1.25) billiomobin’s Qis used as a proxy for growth opportunities
and has a mean (median) of 1.91 (1.40N is the yearly mean of the quarterly estimates of
probability of informed trading used in Brown, Higjeist and Lo (2004) and estimated based on
the market microstructure model of Easley, Kiefed &’hara (19975.The mean (mediarfIN
is about 0.15 (0.15CEO Tenurgthe number of years since the incumbent CEO asdithe
CEO position, has a mean (median) of 7.34 (5) y&ioxk Volatilityis the standard deviation of
monthly stock returns over the past five yearbak a mean (median) of 0.45 (0.40ash Flow
is defined as income before extraordinary items @mortization and depreciation divided by
total assets. Its mean (median) is 0.09 (0.10)alinthe data on institutional ownership are
drawn from CDA/Spectrum. The mean (median) of perad shares owned by institutions
(Inst_Ownership is 66% (68%). Finally]Jnst_Concentrations the ratio of number of shares
owned by top ten institutions to total number ohrgs owned by all institutions. The fewer the

number of institutions that command all instituabownership is, the more powerful each one

8 PINis the probability that the trading activity oniaen stock over a given period is based on priirftmation
of the traders.
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of them is expected to be as suggested by Harérell Starks (2003). The mean (median)
Inst_Concentratiorns 58% (56%).

Variables that are used as determinants of uncekatquisitions are listed at the lower
panel.Ind_Related Dealstands for the number of related acquisitions magdirms in the
firm’s four-digit SIC industry in a given year. ias mean (median) of 10 (RBl_Correlation
the average pair-wise correlation of equal-weightashthly returns between the firm’s four-
digit SIC industry and its related industries otieree years. It has a mean (median) of 0.45
(0.47).RI_Direc_Supplys the total number directors in the related-induBrms located within
100 miles with the firm’s headquarters. There ismean (median) of about 660 (348) such
directors. Market share is based on the firm’s aal® has a mean (median) of 0.12 (0.05). HHI
is also based on sales and has a mean (mediar§lo{®17). Book leverage is defined as long-
term debt plus short-term debt divided by totak&sslts mean (median) is 0.22 (0.20Multi-
Segmenhas a mean of 0.38, meaning that about 38% dirads in the sample have multiple
divisions. At 61% of all firms, CEO also servesthe chairman of the board. Proportion of
outside director serving on the board is 73%, araye. Finally, both the mean and the median

of board size are 9.
4. Empirical Analysis
4.1. The Impact of Acquisitions on the Sensiteitg EO Pay to the Stock Price

To examine the impact of all acquisitions on thesitivity of CEO pay to the stock price

(PP9, I use the following specification.

A(PPS).1, 11 (or New_PPg&;) =4, + 8, Acq + [, Ln(Market Valug.; ) + 5;Tobin’s Q. +
B.Stock Volatility,, + BsLn(CEO Tenurg); + SsCash Flow,, +
B7PINw1 + Bslnst_Ownership,; + Bylnst_Concentratiog.; +
Year and Industry Dummiess;, D

This specification is estimated for &@lkecuComgirms. The dependent variable is either
the change in the portfolio of new and existingcktbased incentives of the CEO between year
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t-1 andt+1 (A(PPS).; .1) or the new grants of incentiveNew_PP$.,) in yeart+1.° PPSis
formally measured as the sensitivity of CEO weattha 1% change in firmi's stock price,
following Core and Guay (1999, 2002) and Coles, iBlarand Naveen (2006) among others.
According to Baker and Hall (2004), this measurenaentives is related to CEO choices that
affect percentage returns to the firm such asngettie firm’s strategy and is found to apply
better to the arguments made in this paper. Inrotloeds, uncertainties in the environment are
expected to hinder the ability of the board to nmmor provide advice on strategic choices of
the CEO' The main explanatory variablacgis a dummy variable that equals one if firfas
executed an acquisition in yetaaind zero otherwise.

Other explanatory variables, measured in the Ilfigeart+1, are drawn from the literature
on the sensitivity of CEO pay to the stock prikarket Valug as a proxy for firm size, has been
used to control for CEO talent, difficulty of momiing and CEO wealth (e.g., Demsetz and
Lehn, 1985; Smith and Watts, 1992; Himmelberg, Hutlband Palia, 1999; Baker and Hall,
2004)!* Hence, it is predicted to be positively relatedP®S Tobin’s Qis employed to control
for growth opportunities (e.g., Smith and Watts920 Stock Volatilityis argued by one strand
of the literature to be correlated with the undetiain the environment and, thus, is expected to
be positively related t8PS(e.g., Demsetz and Lehn, 1985; Core and Guay,)18#8vever, it
is a more direct measure of the uncertainty abdwstock price which is expected to reduce the
use of stock-based compensation as the CEO is agstorbe risk averse (e.g., Aggarwal and
Samwick, 1999). Hence, its net effect BRSis ambiguous and is found to be sensitive to the
specification that is estimated.

Ln(CEO Tenure)s used as a proxy for potential horizon problgiechow and Sloan,
1991), weaker career (Gibbons and Murphy, 1992eputational concerns (Milbourn, 2003)
that arise as the CEO approaches retirement. Tdératolor availability of cash flows for

compensation or the need for higher incentivestduée free cash flow problem (e.g., Jensen,

° The main results and inferences in the paperiariéas when the change iPSbetweert+1 andt (or t+1 andt-2)
is used as the dependent variall@PS).,, 1 is chosen to match the change in incentives fquiaers relative to
the pre-acquisition year.
10 The alternative incentives measure, i.e., sgitgiof CEO pay to a $1,000 dollar change in fiadue, is argued
to be associated with CEO choices that affect dodiurns to the firm such as buying a corporatege exemplified
by Baker and Hall.
1 CEO wealth captures CEO risk aversion. WealthieO€ are projected to be less risk averse.
2 prendergast (1999) provides a review of thisdiiere.
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1986), | includeCash Flowwhich is defined as the sum of income before exttiaary items,
depreciation and amortization scaled by total asdadllowing Hartzell and Starks (2003) and
Kang and Liu (2008), | control for the impact osirtutional investors oRPPSusing percent of
institutional ownership and the concentration atitational ownership in the firm. To the extent
that it limits informed trading of the firm’s stockinstitutional ownership can mitigate
informativeness of the stock price and reduce dfiarrce orPPS(Holmstrom and Tirole, 1993).
Concentrated institutional ownership, on the ottend, is expected to capture the intensity of
institutional investors’ influence over the boardlas likely to lead to highd?PS Kang and Liu
document thaPPSis positively related to stock price informativeeeTherefore, | also include
PIN in all PPSregressions to control for stock price informatiess. | exclude finance and
utility firms as boards of these regulated firmsynmat have full control over the pay-setting
process. Finally, | include year and 48 Fama-Frendhstry dummies in all specifications.

The effect of (un-)relatedness of the acquirehttarget orPPSis examined using the

following specification.
A(PPS).1, 11 (or New_PP&,) = By + £; Unrelated_Acg 19 505+ - Related_AcOhos s+
Control Variables+ g, 2)

Unrelated_Acg1% %) iS @ dummy variable that equals one if the acquinegl the target
have the same four-digit SIC code or if the taigetertically related to the acquirer at the 1%
(5%) vertical relatedness threshoRklated_Acg1s s%)is @ dummy variable that equals one if
the acquirer and the target do not have the sanoredigit SIC code and the target is not in the
supply chain of the acquirer based on the 1% (5étbical relatedness threshold. The control

variables consist of those listed in Specificatibn

The first set of results is presented in Table $.cAn be seen in Columns (1) of Panel A,
acquisitions altogether do not have a significdfece on the change in the sensitivity of CEO
pay to the stock price, consistent with Harford and2007). In Columns (2) and (3) where
acquirers in unrelated sectors are compared tordbe of theExecuCompfirms, unrelated
acquisitions are found to be associated with adrigtPS both at the 1% and 5% vertical-
relatedness thresholds. In columns (4) and (5%, seen that related acquisitions do not have a

significant impact on the acquirer’s incentive cangation policy. This implies that, unlike the
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unrelated ones, related acquisitions do not causernchanges in the economic environment
and, thus, do not require adjustments to stockebagmentives. At the bottom of the panel, it is
also documented that unrelated acquisitions adewed by significantly higher stock-based
incentives than related acquisitions. In Panelh®, dependent variable measures the sensitivity
of new grants of stocks and options to the stoatepaind a similar pattern is observed. Overall,
these results seem consistent with the efficiemttracting theory and inconsistent with the

Agency Hypothesis

Coefficients of control variables are sometimedifferent directions as found by related
studies, due to the fact that dependent variabtggayed in this study are different. In Panel A,
market value of equity, Tobin’s Q, CEO tenure &1l are positively related to the change in
PPSas expected. Althoug8tock Volatilityis positively related to the level 8PS (e.g., Core
and Guay, 1999), it has a significantly negatiieafon the change IRPS This suggests that
firms with greater uncertainty about their stocicertend to lowePPSover time, although the
level of PPSstill remains higher than that of firms with lowstock volatility. Other variables
are not associated with a significant chang®®Rs In Panel B, the effect of CEO tenure and
cash flow on new incentives is different from theffects on the level dPPS These findings
imply that the extent to which new stocks and amiare granted is lower after the CEO has
accumulated significant ownership in the firm andew the firm generates larger cash flows

with which more cash compensation can be pid.
4.1.1. Uncertainty Hypothesis versus Diversificatitypothesis

In the previous section, it is documented that latee acquisitions are associated with a
higher sensitivity of CEO pay to the stock pric&islresult, however, is consistent with both the
Uncertainty Hypothesiand theDiversification Hypothesisin this section, | attempt to unravel
the main force driving the effect of unrelated astjions on incentive compensation. To that
end, | first split unrelated acquisitions into tgmups based their effect on stock volatility. One
group of acquisitions lead to a higher post-actjoisi stock volatility than pre-acquisition
volatility and the other group lead a lower pogipasition stock volatility than pre-acquisition
volatility. Under theDiversification Hypothesisthe positive impact oRPSis expected to hold

13 As will be seen in the results for cash compensatiash compensation is positively related to dasvs.
17



for the group of acquisitions that lower stock vidily. The Uncertainty Hypothesjon the other
hand, predicts the opposite pattern to the exteait increased uncertainty in the environment
dictates itself in higher stock volatility.

The following extension of Specification (1) is dde test whether the effect of unrelated

acquisitions orPPSis due to lower or higher post-acquisition volatil
A(PPS).1, 1 (or New_PP&1)=/5, + B, (Higher Volatility).,, 1 X Unrelated_Actho o)+
S (Lower Volatility).,, +1 X Unrelated_Acgho 505+

Control Variables* g; 3)

In Specification (3),Lower Volatility is a dummy variable that equals one if post-
acquisition stock volatility is lower than pre-acsjtion volatility for unrelated acquisitions.
Higher Volatilityis a dummy variable that equals one if post-adgmisstock volatility is higher
than or equal to its pre-acquisition value. Stoolatility, here, is defined as the annual standard
deviation of the daily returngControl Variablesinclude the other explanatory variables in
Specification (1). The results from estimation gk8ification (3) are presented in Table 7. The
coefficient ofHigher Volatility x Unrelated_Acg, s%) IS positive and significant while that of
Lower Volatility x Unrelated_Acg su)isS insignificant. This finding seems inconsistesith the
Diversification HypothesisTo the extent that annual stock volatility is reteited with the
uncertainty in the contracting environment, it ansistent with théJncertainty Hypothesisin
other words, greater uncertainty following unretatequisitions seems to induce the board of

the acquirer to resort more to stock-based incestiv

The second approach used to testUheertainty Hypothesiagainst theDiversification
Hypothesidocuses on the heterogeneity among acquirer boardbers in their familiarity with
the target. Specifically, acquirer directors whddhexecutive positions or director seats in
industries that are vertically or horizontally ftelad to the target industry are argued to be more
informed about the target. These directors, refetoeasDRTsshortly, are expected to fill the
information gap that causes the board’s uncertamtgrow after entering a new and unrelated
sector. Hence, under thdncertainty Hypothesjsunrelated acquisitions are associated with

greater need fdPPSdue to greater uncertaintyut this need is mitigated if there iD&T on the
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acquirer’'s board. Th®iversification Hypothesjson the other hand, does not attach a role to
DRTs

To test the effect dDRTson PPS the following specification is estimated.

A(PPS).1, 111 (or New_PP&1)= By + £, DRT=0 x Unrelated_AGQ o)+
B> DRT=1 x Unrelated_AGq s o)+
Control Variables+ g; 4)

The main explanatory variable in this specificatibRTis a dummy variable that equals
one if the acquisition is an unrelated one andatiwiirer has at least one director from industries
that are horizontally or vertically related to ttagget industry. Other variables follow from the
earlier specifications. Under théncertainty Hypothesjsacquirers with n®@RTsare expected to
account for the overall positive impact of unrethéequisitions ofPPS The results presented in
Table 8 seem consistent with théncertainty Hypothesidor the 1% vertical-relatedness
threshold. Acquirers with nDRTsbased on this threshold are the ones that havgndisantly
higher PPSthan non-acquirers. This effect, however, is wed&ethe 5% vertical-relatedness
threshold possibly due to the inclusion@RTsidentified at the 1% relatedness threshold in the
no-DRT group of acquirers. Another weakness in thesdteesuthat the coefficient ddRT=1 x
Unrelated_Acg 1% %) S- is larger in magnitude than the coefficient BRT=0 x
Unrelated_Acg 1% 5% This is most likely caused by a few outliers e tsample of unrelated
acquisitions that involv®RTSs

4.1.2. Strong Boards versus Weak Boards

In this section, | explore the impact of unrelasadjuisitions on incentive compensation
conditional on the acquirer’s board strength. Ihis purpose, | use various definitions to classify
boards as strong and weak vis-a-vis the CEO. Usimge classifications, | estimate the
following extension of Specification (1) to examitiee behavior of strong boards relative to

weak boards around related and unrelated acqunsitio
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A(PPS).1, 11 (or New_PP&,) = 5, + ; Strong Boargl; x Unrelated_AcQus, 5%+
B> Weak Boargl, x Unrelated_Actho, s+

5 Strong Boarg,; + Control Variablesr g, (5)

Following Harford and Li (2007) and in line with Hmealin and Weisbach’'s (1998)
model, Strong Boarg is first defined as a dummy variable that equade & CEO Tenureis
below the median value &ZEO Tenurein yeart. Weak Boargh, is a dummy variable that
equals one if the board is not strong, i8trong Boarg.; is equal to zero. The second
classification is based on CEO-Chairman dualityisTdlassification assumes that the board is
weak, if the CEO is also the chairman of the bodilde final classification follows Coles,
Daniel, and Naveen (2010) and classifies boards avinajority of co-opted directors, i.e., those
who are appointed after the CEO assumed the CEDgmw/eak boards. Boards with a minority
of co-opted directors, on the other hand, are ledsas strong boards.

The results from estimation of Specification (53 aresented in Table 9. The interaction
of unrelated acquisitions witBtrong Boarg is positively and significantly related RPS while
that withWeak Boargis not, for all classifications of strong and wdmlards. This implies that
higher stock-based incentives following unrelatedjuésitions are adopted mainly when the
board is likely to have more control over compeiogatarrangements. Hence, it can be
concluded that the role of boards in incentive glestan only partly be explained by the
managerial power theory and the uncertainty ingheironment is another critical dimension

that should be taken into account in compensatiaies.

4.1.3. Controlling for Endogeneity with Instrumdntariables and the Heckman Treatment
Effects Model

Although the inferences made in the previous sesti@rovide insights on the
relationship between acquisitions and stock-basechpensation, they are based on OLS
estimators and are subject to two-layered endotyepmblems associated with the events under
consideration. The first layer involves the acdiosi decision and the second layer involves the
decision to acquire in related and unrelated sectbhe acquisition and the compensation

policies of a given firm are likely to be determingmultaneously by observed and unobserved
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factors. In this section, a step toward finer iaferes is taken by utilizing two alternative
estimation methods to at least account for the gadeity problem in the second layer: (i) using
instrumental variables for the choice of acquiringunrelated sectors and the 2SLS model for
estimation; (ii) constructing a model to predicyjaisitions in unrelated sectors and using this

model in the first stage of the Heckman treatméetes model.
The predictive model used for unrelated acquisgisras follows:

Unrelated_Acg =/, + ; Ln(Ind_Related_Dealg)+ S, RI_Correlation.; + £; Ln(RI_Direc_Supply), +
L4(Tobin’s Q/Ind_Q),+ B5 Ln(Market Valug), + S5 Market Sharg; + 7 HHl.1+
PsBook Leveragg + [BoMulti-Segment; + ;o Chairman-CEQ + S¢Prop_Outsidg; +
PLn(Board Size),+ Year and Industry Dummiesg; (6)

All explanatory variables in Specification (6) areasured with one year lag relative to
the dependent variablenrelated_Acg. The first variableLn(Ind_Rel_Deals)s the natural
logarithm of the number of related deals in thenfe four-digit SIC industry. If its competitors
pursue vertical or horizontal integration due toemonomic transformation in the industry, the
firm will also be induced to pursue a related asijwn and forgo any opportunity in unrelated
sectors. Hence, this variable is expected to beathegy related to unrelated acquisitions.
Ind_Correlationis the average pair-wise correlation of equal-weidhmonthly returns of the
firm’s four-digit SIC industry with its customer drsupplier industries in ye&l. This variable
is also likely to be negatively related to unredbéequisitions because if the correlation is higher
that means the firm is more strongly connecteddaelated industries and a move outside its
related industries may jeopardize the firm's compeness.Rl_Direc_Supplyis the total
number, i.e., supply, of directors at related-induérms that are located within one hundred
miles of the firm’s headquarter. Dass et al. (20fidd that firms are more likely to appoint
directors from their related industries when thepdy of these directors is greater. As board
members, these directors may, then, have incentveeduce the likelihood of unrelated
acquisitions as their role on the boards of thesesfas well as their future employment
opportunities may suffer from such acquisitio®l_Direc_Supplymay also increase the

likelihood of unrelated acquisitions, if having efitors from related industries on the board is
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treated as a means of obtaining information abalated industries and/or mitigating

coordination and contractual problems with theshugtries. In other words, it may serve as a
low-cost alternative to a related acquisition. Thifighe firm chooses to make an acquisition
attempt, it is less likely to target a related sedtom where it can appoint a director instead.

Hence, the net effect of the supply of directoosrirrelated industries is ambiguous.

Tobin’s Q/Ind_Qis the ratio of the firm’s Tobin’'s Q to the aveeagobin’'s Q in the
firm’s four-digit SIC industry, excluding the firitself. If the firm’s Q is higher than the average
in its industry, it is more likely to invest in decs where the firm didn’t exhaust the growth
opportunities. Thus, this variable is expected ¢opositively related to the likelihood of an
unrelated acquisition. Firms with higher marketrshand those in concentrated industries are
less likely to acquire in unrelated sectors. Thenale for this prediction is that competing in
multiple sectors may put their competitive positiontheir primary sector in danger. Agency
problems in the firm, such as CEO hubris (Roll, @9&re also expected to affect acquisition
decisions. Thus, a number of agency-related vasabhamely the proportion of outside
directors, CEO-Chairman duality and board size, iactuded in the model. As other firm
characteristics that may affect the acquisitionisien, | include firm size and leverage along
with industry and year dummies to predict the iik@bd of an unrelated acquisition. This
specification is estimated using the Probit model ¢he results are presented in Panel A of
Table 10. As expected, the number of related daalsompetitors is negatively related to the
likelihood of an unrelated acquisition. Strongerretation with related industries also seems to
deter the firm from expanding into unrelated sextorThe supply of directors in related
industries is found to have a negative impact omrlated acquisitions and, as discussed earlier,
one possible explanation is that these directorardbe firm from unrelated acquisitions due to
career concerns. Among other explanatory varialdel; leverage has a significant effect on
unrelated acquisitions. Firms with higher leveragre less likely to make an unrelated
acquisition. This is possibly because these firnresadready exposed to a greater risk than firms
with lower leverage and they are not willing oreabd take on additional potential uncertainties

associated with such acquisitions.

Having constructed a model to predict unrelatedussitipns, | now either use certain

variables from this model as instrumental varialmethe 2SLS framework or include the whole
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model in the first stage of the Heckman treatmédieices model. Panel B of Table 10 provides
the results on the second stdfeS regressions. In Columns (1) and (2), the 2SLSliesue
reported. Three instruments that can predict ute@laacquisitions are employed.
Ln(Ind_Rel_Deals); and Ind_Correlationr.; are drawn from Specification (6). The third
instrument,Ln(Ind_Rel_Deals); is the natural logarithm of the number verticalhyegrated
firms in the firm’s four-digit SIC industry and smilar in spirit toLn(Ind_Integratedy;. The
extent to which the firms in an industry choosetigally integration is likely to indicate the
severity of coordination and contracting problem#hwsuppliers and customers of that industry.
Thus, a firm in such an industry is less likelycttoose an unrelated acquisition over a related
one. These instruments pass the relevance andtyd#dts. There is also no a priori reason to
expect these industry characteristics to have acdiimpact on post-acquisition PPS. The
coefficients of the instruments along with the exgjve t-statistics from the first stage are
reported in the lower panels of the table. As etgubt.n(Ind_Rel_Dealsg), andind_Correlation

i1 are negatively related to the likelihood of acqiges in unrelated sectors. The coefficient of
Ln(Ind_Integrated); has the expected sign, but it is statisticallygngicant. The results from
the second stage, presented in the upper pandinaitar to the OLS results. At both the 1% and
the 5% vertical-relatedness thresholds, unrelataglisitions are associated with a greater

change irPPS These results are significant at the 5% signiftealevel.

The results from the Heckman treatment effects marereported in Columns (3) and
(4). The effect of unrelated acquisitions BRS is significant at 10% using the 1% vertical-
relatedness threshold, while it is insignificantthe 5% vertical-relatedness threshold. The
inverse mills ratioLambdais negative in both columns, suggesting that theeoved factors in
the model predicting unrelated acquisitions atséu@e time reinforce a lower sensitivity of CEO
pay to the stock price. However, the fact thas iinsignificant in both columns possibly means
that the model does not fully account for factomsidg the acquisition decisions. Therefore, in
the remaining analysis, | employ only the OLS ahd 2SLS models. Overall, it can be
concluded from this section that, after controlliog endogeneity biases to some extent, the
evidence is still in the direction predicted undee efficient contracting theory, but somewhat

weaker in terms of statistical significance.
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4.1.3. Controlling for the Change in Control Varlab

The specifications used in the previous sectiomsthis level of control variables in the
year that follows the acquisitions. These spedifices, however, do not control for changes in
the determinants of the sensitivity of CEO pay e stock price RPS. These changes are
themselves likely to induce adjustmentsPiRS To see if acquisitions have any effect over and
beyond these effects, | estimate Specificationwith the change in the determinantsRPS
between-1 andt+1 as control variables, with the exception of CEQute as the change in CEO
tenure is not likely to have a meaningful relatiwpswith PPS The results from this estimation
are presented in Table 11. The OLS results aretexpm Panel A. In Columns (1) and (2), it is
seen that the coefficient of unrelated acquisitienstill positive but becomes insignificant at
conventional levels. In Columns (3) and (4), Speatfon (3) is estimated with the change in
control variables and the results imply that thieafof an unrelated acquisition on incentive
compensation materializes only when the acquisitanses a jump in stock volatility. This,
again, seems consistent with thdncertainty Hypothesisand inconsistent with the
Diversification Hypothesisin Panel B, the 2SLS model is used to correct éodogeneity
problems. Differently from the earlier specificat®oused in these models, the control variables
in the second stage are the changes in the detantsinfPPS except forLn(CEO Tenure)
Similar to the OLS results reported in Panel A, ¢befficient ofUnrelated_Acdgs positive but

statistically insignificant at conventional levels.
4.2. The Impact of Acquisitions on the Level of GEdnpensation and Its Components

Inspecting the impact of unrelated acquisitiongranlevel of compensation can provide
a more complete picture about the relationship betwthese acquisitions and compensation
contracts. The empirical specification that will émaployed is the same as Specifications (1) and
its extensions, except that the dependent varisblae change in total direct compensation
(TDC)), rather tharPPS betweert-1 andt+1. The corresponding results are presented in Table
12 and Table 13. In Column (1), | find that acqiosis are associated with significantly higher
compensation, consistent with earlier studies (8lgss and Rosen, 2001). Columns (2) through

(5) reveal that it is the unrelated acquisitiorst fiorm the basis for higher compensation.
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The natural question that arises is whether thegdan TDC1 around acquisitions is in
the form of cash, stock, or a combination of these components of DCL1 Panel B provides
the results on the investigation of this questiGolumns (1) and (2) use the change in cash
compensation as the dependent variable. The cesffiof Unrelated_Acqis negative but
insignificant in both columns. In Columns (3) add, the dependent variable is the change in the
stock-based component ®DC1 and the CEO is found to experience a significesg mn this
component of his total compensation around unrélatguisitions. Elaborating further on this
result, Columns (5) and (6) reveal that only thquasitions that cause an increase in stock
volatility are associated with a significantly heghstock-based compensation. Finally, in Panel
C, | attempt to correct for endogeneity using tH&lL.2 models usind-n(Ind_Rel_Deals)
RI_Direc_Supply and Ln(RI_Firms) as instruments. The only new instrument, here, is
Ln(RI_Firms)which is defined as the natural logarithm of th&al number of firms in the firm’s
related industries. These instruments also paseaiidity and relevance tests. The 2SLS results
presented in Columns (1) and (2) are consisterit thie¢ OLS results and imply that unrelated

acquisitions involve a rise in stock-based compgmsand, thereby, total direct compensation.

The final set of results on total direct compermsatis provided in Table 13. The only
difference from the earlier regressionsTDC1is that | control for changes in the determinants
of compensation, except fan(CEO Tenure)Similar to thePPSresults using the same set of
control variables, the overall effect of unrelatedjuisitions oA DC1and its stock component is
mostly insignificant. However, it is positive andsificant for those that increase the uncertainty
about the firm’s stock price. Overall, the resuwdts TDC1 and its components confirm those

obtained orPPSand are generally consistent with thecertainty Hypothesis.
5. Conclusion

Studying incentive compensation policy in a dyraframework can provide valuable
insights. In this paper, | examine stock-based Ce&@npensation following significant
acquisitions in unrelated sectors. Such an anaiysimportant for at least three reasons. Firstly,
entry into completely new sectors can exacerbaeahility of the board to monitor and advise
which, in turn, is likely to require adjustmentsstock-based incentives given to the CEO. More

specifically, the board, facing additional uncertess in the new sector, may choose to delegate
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its functions to stock investors to a greater extey giving the CEO more stock-based
compensation. Under this scenario, the effect oélated acquisitions on stock-based incentives
is expected to be positive. Secondly, it is possthht after an unrelated acquisition, the firm’s
stock price becomes less volatile, making stocletbdacentives less costly. Thus, under this
second scenario, unrelated acquisitions that indeddce stock volatility are expected to be
associated with a significant increase in stoclketlagcentives. Finally, CEOs may take
advantage of unrelated acquisitions, i.e., sigaiftcshocks to the firm’s economic environment,
to enforce changes in their compensation schentatibg prefer. Because the CEO, as a risk-
averse agent, prefers to reduce his exposure tstbic& market, the relationship between stock-
based incentives and unrelated acquisitions idylitee be negative. The net effect of unrelated
acquisitions, then, is a pure empirical questioine Tpaper presents evidence that seems
consistent with the first scenario and inconsisteitih the other two scenarios. Specifically, the
sensitivity of CEO pay to the stock price is getigdaigher following unrelated acquisitions that
increase stock volatility. In conclusion, this papeggests that the effect of a corporate event on
incentive compensation policy depends largely andgbonomic nature of the event and how it

affects the contracting environment of the firm.
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Appendix A: Definition of Variables Used in the Empirical Analysis

Variable Source Definition
Ac SDC Dummy variable that equals one if the firm compdet® acquisition in the
q Platinum preceding year.

Dummy variable that equals one if the firm compdetehorizontally- or
vertically-related acquisition in the preceding iyét the 1% or 5% vertical-

SDC.: relatedness thresholds). The acquisition is hotatyarelated if the target is
Related_Acq Platinum in the same four-digit SIC code as the acquirertivaly-related targets are
and BEA identified using the Input-Output tables publistydthe Bureau of
Economic Analysis (BEA) every five years.
Unrelated_Acq ggfi:num Dumrn.y. var.iable that eqL_JaIs one if the firm compded@ unrelated
and BEA acquisition in the preceding year.

Dummy variable that equals one if the firm compdes® unrelated
acquisition in the preceding year and has a dirdoton the same four-digit
SIC industry as the target industry or verticalyated industries of the
target industry (at the 1% or 5% vertical-relatesintiaresholds).

DRT (Directors from Compact
Related Industries of the Disclosure
Target) and BEA

Compensation Variables

Cash Compensation ExecuCompSum of salary and bonus
Option Grants ExecuComp Black-Scholes value of options granted in the aurfiscal year

Restricted Stock Grants ExecuCompValue of restricted stock granted in the currestdl year

Sum of salary, bonus, other annual compensatmg-term incentive
ExecuComp payouts, grant-date value of restricted stock andtegdate value of stock
options and other compensation

Total Direct
Compensation (TDC1)

Change in the value of CEQO'’s portfolio of stock amdion grants in the

New_PPS ExecuComp current year for a 1% change in stock price

Change in the value of CEQ's portfolio of all staokd option holdings for a

PPS ExecuComp o, change in stock price

Other Firm_and Industry Characteristics

CEO Tenure ExecuComp Number of years in CEO position
. CDA/ . . .
Inst_Ownership S Proportion of all outstanding shares owned by fustins
pectrum
CDA/ Ratio of total number of shares owned by top tetititions to all shares

Inst_Concentration Spectrum owned by institutions

Firm Size Compustat Market value of equity

PIN gtrgsvrr]]en Yearly mean of quarterly estimates of Stephen Brown

Tobin's Q Compustat ?g;regfbmya:(r)ltglt ;/glsl:tesof equity (Data 25 times D&8)land book debt
Stock Volatility ExecuComp Standard deviation of monthly stock returns overphst five years
Cash Elow Compustat Income before extraordinary items (Data 18) plusdization and

depreciation (Data 14) scaled by total assets



Ind_Related Deals

RI_Correlation

RI_Direc_Supply
Market Share
HHI

Book Leverage
Multi-Segment
Chairman-CEO
Prop_Outside
Board Size

Deal Characteristics

Deal Size ($millions)
Deal-to-Acquirer
Percent_Acquired
Tender Dummy
Hostile Dummy
Cash Dummy

Stock Dummy

SDC
Platinum

CRSP

Compact
Disclosure

Compustat
Compustat
Compustat

Compustat

Compact
Disclosure

Compact
Disclosure

Compact
Disclosure

SDC
Platinum
SDC
Platinum
SDC
Platinum
SDC
Platinum
SDC
Platinum
SDC
Platinum
SDC
Platinum

Natural logarithm of the number of related acqigssg made in the firm’'s
four-digit SIC industry

Average pair-wise correlation of equal-weightedckteeturns of the firm's
industry with its customer and supplier industrizaculated using monthly
returns over three years

Number of directors at related-industry firms l@htvithin a radius of 100
miles of the headquarters of the firm

Ratio of firm sales to industry sales

Sum of square of the market shares of all firmthenfirm’s four-digit SIC
industry

Sum of long-term debt and debt in current liatghtdivided by total assets
Dummy variable that equals one if the firm has twaonore segments
Dummy variable that equals 1 if the CEO is alsodh&rman of the board
Proportion of Outside Directors on the board

Number of directors on the board

Transaction value in 2005 dollars

Ratio of the transaction value to acquirer's masatie in the fiscal year
prior to the deal announcement (restricted to Beast 10%).

Percent of shares that the bidder acquired

Dummy variable that equals one if the bid is a &raffer

Dummy variable that equals one if the bid is urstad

Dummy variable that equals one if the means of atris 100% cash

Dummy variable that equals one if the means of atris 100% stock
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Table 1: Distribution of the Final Sample of Acquisitions by Industry

This table presents the distribution of the finainple of all acquisitions together and the sample o
horizontal and vertical acquisitions at the 1% &8 vertical-relatedness thresholds separately by
Fama-French industry categories (Fama and Fref&¥)1The sample period is from 1993 to 2005.
The sample excludes financial and utility industri®efinitions of all variables are provided in
Appendix A.

Industry Category All Deals Horizontal Vertical at 1% Vertical at 5%
Agriculture 1 0 0 0
Food Products 7 0 2 2
Alcoholic Beverages 2 2 0 0
Tobacco Products 1 0 0 0
Recreational Products 4 1 1 1
Entertainment 11 3 1 1
Printing and Publishing 9 4 1 1
Consumer Goods 4 1 0 0
Apparel 9 3 2 2
Healthcare 16 11 0 0
Medical Equipment 15 6 3 1
Pharmaceutical Products 14 4 1 1
Chemicals 14 4 1 0
Rubber and Plastic Products 1 0 1 0
Textiles 4 3 0 0
Construction Materials 9 1 0 0
Construction 10 4 0 0
Steel Works, Etc. 12 3 1 0
Fabricated Products 2 0 0 0
Machinery 26 9 1 1
Electrical Equipment 7 2 1 1
Miscellaneous 2 1 0 0
Automobiles and Trucks 5 1 0 0
Aircraft 2 1 0 0
Shipbuilding, Railroad 2 2 0 0
Defense 2 0 0 0
Precious Metals 2 2 0 0
Nonmetallic Mining 1 0 0 0
Petroleum and Natural Gas 25 20 2 1
Telecommunications 10 4 1 1
Personal Services 3 1 1 1
Business Services 71 32 11 6
Computers 29 12 5 5
Electronic Equipment 45 20 4 2
Measuring and Control 16 5 4 3
Business Supplies 8 2 1 0
Transportation 6 3 1 1
Wholesale 23 7 2 1
Retail 26 11 3 0
Restaurant, Hotel, Motel 9 9 0 0
Total 465 194 51 32
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Table 2: Distribution of the Final Sample of Acquisitionsby Y ear

This table presents the distribution of the fireinple of all acquisitions together and the sample
of horizontal and vertical acquisitions at the 1%da5% vertical-relatedness thresholds
separately by the effective year of the acquis#tionhe sample period is from 1993 to 2005.
The sample excludes financial and utility industriBefinitions of all variables are provided in

Appendix A.

Effective Year All Deals Horizontal Vertical at 1%  Vertical at 5%
1993 12 6 2 1
1994 40 19 1 0
1995 33 14 5 4
1996 48 21 4 3
1997 41 15 5 3
1998 39 12 5 2
1999 58 22 10 5
2000 47 20 4 2
2001 36 17 4 4
2002 22 8 3 2
2003 30 14 3 2
2004 46 17 5 4
2005 13 9 0 0

Table 3: Descriptive Statistics on Deal Characteristics

This table presents descriptive statistics on & dharacteristics of the final sample of acguisg. The sample
period is from 1993 to 2005. The sample excludearitial and utility industries. Definitions of alariables are
provided in Appendix A. All unbounded variables avinsorized at 1% and 99%. All dollar values are2005
constant dollars.

All Acquisitions N Mean Median Min 25% 75% Max Bl
Deal Size ($millions) 465 1,801.82 268.45 13.77 103.47 1,053.44 44,724.B1463.55
Deal-to-Acquirer 465 0.42 0.27 0.11 0.17 0.51 1.99 0.38
Percent_Acquired 465 99.85 100.00 63.70 100.00 100.00 100.00 2.02
Tender Dummy 465 0.12 0.00 0.00 0.00 0.00 1.00 0.32
Hostile Dummy 465 0.02 0.00 0.00 0.00 0.00 1.00 0.15
Cash Dummy 465 0.17 0.00 0.00 0.00 0.00 1.00 0.37
Stock Dummy 465 0.33 0.00 0.00 0.00 1.00 1.00 0.47
Related Acquisitions N Mean Median Min 25% 75% MaxStd Dev
Deal Size ($millions) 245 1917.67 386.88 13.77 140.34 1,233.85 44,724.51610.94
Deal-to-Acquirer 245 0.46 0.31 0.11 0.17 0.61 1.99 0.40
Percent_Acquired 245 99.78 100.00 63.70 100.00 100.00 100.00 2.58
Tender Dummy 245 0.14 0.00 0.00 0.00 0.00 1.00 0.34
Hostile Dummy 245 0.04 0.00 0.00 0.00 0.00 1.00 0.19
Cash Dummy 245 0.18 0.00 0.00 0.00 0.00 1.00 0.38
Stock Dummy 245 0.40 0.00 0.00 0.00 1.00 1.00 0.49
Unrelated Acquisitions N Mean Median Min 25% 75% xMa Std Dev
Deal Size ($millions) 220 1,672.81 192.17 13.77 89.78 853.56  44,724.11304538
Deal-to-Acquirer 220 0.37 0.24 0.11 0.16 0.40 1.99 0.36
Percent_Acquired 220 99.93 100.00 84.00 100.00 100.00 100.00 1.08
Tender Dummy 220 0.10 0.00 0.00 0.00 0.00 1.00 0.30
Hostile Dummy 220 0.01 0.00 0.00 0.00 0.00 1.00 0.10
Cash Dummy 220 0.16 0.00 0.00 0.00 0.00 1.00 0.37
Stock Dummy 220 0.25 0.00 0.00 0.00 0.50 1.00 0.43
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Table4: Acquirer Directorsfrom Related Industriesof the Target (DRTS)

This table presents the number of cases wherecthgrar has at least one board member from
the same four-digit SIC industry as the target'snpry sector or the supply-chain of the

target’s primary sector. Definitions of all variablare provided in Appendix A. The sample
period is from 1993 to 2005.

N
Acquirers with Directors from Customer or Suppliedustries of 55 (38)
the Primary Sector of the Target (Vertically-Rethtat 1% (5%)
Acquirers with Directors from the Primary Sector the Target 24
(Horizontally-Related)
Acquirers with Directors from either Vertically- dtorizontally- 57 (42)

Related Industries of the Primary Sector of theg@&aat 1% (5%)

Table 5: Descriptive Statisticson the Variables Used in the Empirical Analysis

This table presents descriptive statistics on tméables employed in the following empirical analysThe sample period is from 1993 to
2005. The sample excludes financial and utilityuistties. Definitions of all variables are provided Appendix A. All unbounded
variables are winsorized at 1% and 99%. All dolialues are in 2005 constant dollars.

Compensation Variables N Mean Median Min 25% 75%

xMa Std Dev

Salary ($000s)

12,454 685.49 624.82 0.00 437.50 879.43 1,947.19

1.384

Bonus ($000s) 12,454 689.51 393.54 0.00 93.55 882.21 7,033.61 7867
Option Grants ($000s) 12,373  2,212.66 743.92 0.00 59.36 2,304.72  27,987.94,180.09
Restricted Stock Grants ($000s) 12,454 482.63 0.00 0.00 0.00 0.00 10,865.85 1,970.9
Total Direct Compensation ($000s) 12,373 4,483.99 2,404.53 200.41 1,214.64 5,148.78,883.61 6,001.08
New_PPS ($000s) 12,454 49.21 16.70 0.00 2.70 51.34 636.52 93.23

PPS ($000s)

Control Variables in

12,454 579.48 190.94 0.00 68.96 512.10 10,690.83 294180

PPS Regressions

Market Value ($millions) 12,454 5,643.09 1,251.86 30.16 500.85 3,984.30 79348 13,871.53
Tobin's Q 12,454 1.91 1.40 0.15 0.97 2.21 9.26 1.55
PIN 12,454 0.15 0.15 0.00 0.11 0.19 0.70 0.06
CEO Tenure (Years) 12,454 7.34 5.00 0.00 2.00 10.00 35.00 7.34
Stock Volatility 12,454 0.45 0.40 0.14 0.30 0.56 1.23 0.21
Cash Flow 12,454 0.09 0.10 -0.49 0.06 0.14 0.30 0.11
Inst_Ownership (%) 12,454 65.89 68.20 0.36 52.65 81.21 99.99 20.45
Inst_Concentration 12,454 0.58 0.56 0.24 0.47 0.66 1.00 0.14
Additional Variables used as Determinants of Uni@dbAcquisitions

Ind_Related_Deals 12,454 10.44 1.00 0.00 0.00 6.00 168.00 29.12
RI_Correlation 11,840 0.45 0.47 -0.10 0.37 0.54 0.73 0.12
RI_Direc_Supply 12,340 659.63 384.00 0.00 139.00 861.50 3,784.00 83.1D
Market Share 12,398 0.12 0.05 0.00 0.01 0.16 1.00 0.18
HHI 12,454 0.21 0.17 0.03 0.09 0.28 1.00 0.16
Book Leverage 12,454 0.22 0.20 0.00 0.06 0.33 3.39 0.19
Multi-Segment 12,454 0.38 0.00 0.00 0.00 1.00 1.00 0.49
Chairman-CEO 12,340 0.61 1.00 0.00 0.00 1.00 1.00 0.49
Prop_Outside 12,340 0.73 0.75 0.00 0.67 0.85 1.00 0.17
Board Size 12,340 8.96 9.00 1.00 7.00 11.00 19.00 2.95
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Table 6: The Effect of Acquisitionson the Sensitivity of CEO Pay to the Stock Price (PPS)

This table presents evidence on the effect ofralhted and unrelated acquisitionsPIRS The sample period is from
1993 to 2005. The dependent variable in Panel4®PS). . is the change in the sensitivity of CEO to theckto
price between yearr1l andt+1. The dependent variable in Panel Mew_PP§; is the sensitivity of stocks and
options granted in yedi1. In both panels, Columns (2) and (5) use the 1%ocadrelatedness threshold, whereas
Columns (3) and (6) use the 5% relatedness thrésAdlcolumns use the OLS model for estimationeTifferences
between coefficients of interest along with thepesdive t-statistics are provided at the bottomeath panel.
Definitions of all the independent variables arevisied in Appendix A. Both panels include year &aa-French
industry dummies (Fama and French, 1997). Both Ipameclude financial and utility industries. Robtstatistics
clustered at the firm level are reported in squmeekets; *** p<0.01, ** p<0.05, * p<0.1.

Panel A: The dependent variable is based on alkstand options of the CE@RS.

Dependent Variable: APPS) 1 11
Vertical-Relatedness Threshold: 1% 5% 1% 5%
(1) 2) 3) (4) ©)
Acq; 0.052
[0.95]
Unrelated_Acq (5)) 0.175* 0.153** 0.174** 0.153*
[2.10] [1.98] [2.09] [1.97]
Related_Acg(52) -0.053 -0.049
[-0.74] [-0.65]
Ln(Market Value),, 0.062*** 0.062*** 0.062*** 0.062*** 0.062***
[4.58] [4.58] [4.58] [4.60] [4.58]
Tobin's Qu1 0.091**=* 0.0971 *** 0.091**=* 0.090*** 0.091**=*
[6.91] [6.91] [6.92] [6.89] [6.89]
PIN (41 0.972%*=* 0.970%** 0.968*** 0.971**=* 0.968***
[3.93] [3.92] [3.92] [3.93] [3.92]
Ln(CEO Tenure), 0.108*** 0.108*** 0.108*** 0.108*** 0.108***
[8.41] [8.42] [8.42] [8.43] [8.42]
Stock Volatility., -0.107* -0.105* -0.106* -0.105* -0.106*
[-1.81] [-1.79] [-1.81] [-1.78] [-1.80]
Cash Flow, -0.054 -0.052 -0.052 -0.053 -0.054
[-0.58] [-0.56] [-0.56] [-0.58] [-0.58]
Inst_Ownership,; 0.000 0.000 0.000 0.000 0.000
[0.48] [0.48] [0.47] [0.49] [0.48]
Inst_Concentratiog -0.081 -0.079 -0.080 -0.080 -0.080
[-0.83] [-0.81] [-0.82] [-0.82] [-0.82]
Constant -0.526** -0.529** -0.526** -0.530** -0.527**
[-2.06] [-2.07] [-2.06] [-2.08] [-2.07]
Year Dummies YES YES YES YES YES
Industry Dummies YES YES YES YES YES
Observations 9,546 9,546 9,546 9,546 9,546
R-squared 0.073 0.073 0.073 0.073 0.073
Differences between coefficients
Bi1—p- 0.227* 0.202*
[4.23] [3.43]
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Panel B: The dependent variable is based on pgsiisitton grants of stocks and options to the CEO.

Dependent Variable: New_ PP§;
Vertical-Relatedness Threshold: 1% 5% 1% 5%
1) (2 3) (4) ()
Acq, 0.010*
[1.82]
Unrelated_Acq (3)) 0.014* 0.013* 0.014* 0.013*
[1.68] [1.71] [1.69] [1.72]
Related_Acg(5,) 0.005 0.005
[0.81] [0.76]
Ln(Market Value),, 0.032*** 0.032*** 0.032*** 0.032*** 0.032*%**
[18.44] [18.41] [18.41] [18.43] [18.43]
Tobin's Qu1 0.006*** 0.006%*** 0.006*** 0.006*** 0.006***
[4.61] [4.59] [4.60] [4.60] [4.60]
PIN 441 0.039 0.039 0.039 0.039 0.039
[1.61] [1.61] [1.60] [1.60] [1.60]
Ln(CEO Tenure), -0.002* -0.002* -0.002* -0.002* -0.002*
[-1.89] [-1.87] [-1.87] [-1.88] [-1.88]
Stock Volatility, 0.043*** 0.043*** 0.043*** 0.043*** 0.043*%**
[6.58] [6.60] [6.59] [6.60] [6.59]
Cash Flow, -0.037%** -0.037*** -0.037%** -0.037*** -0.037***
[-3.72] [-3.73] [-3.73] [-3.71] [-3.71]
Inst_Ownership,; 0.000 0.000 0.000 0.000 0.000
[1.27] [1.28] [1.28] [1.27] [1.27]
Inst_Concentratiog 0.047%** 0.047*** 0.047*** 0.047%** 0.047***
[4.55] [4.55] [4.55] [4.55] [4.55]
Constant -0.352%** -0.352*** -0.352%** -0.352*** -0.352***
[-15.46] [-15.44] [-15.44] [-15.45] [-15.45]
Year Dummies YES YES YES YES YES
Industry Dummies YES YES YES YES YES
Observations 12,261 12,261 12,261 12,261 12,261
R-squared 0.283 0.283 0.283 0.283 0.283
Differences between coefficients
Bi=B- 0.009 0.008
[0.60] [0.53]
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Table 7. The Sensitivity of CEO Pay to the Stock Price (PPS) and the Change in Stock
Volatility around Unrelated Acquisitions

This table presents evidence on the effect of atedl acquisitions oRPSconditional on the change in stock price
volatility. The sample period is from 1993 to 200he dependent variable in Columns (1) and (2RPS), 11 is the
change in the sensitivity of CEO to the stock pbetween year1 andt+1. The dependent variable in Columns (3)
and (4),New_PPg; is the sensitivity of stocks and options grantegiéart+1. (Higher Volatility).; ; is @ dummy
variable that equals of if stock volatility is higihafter the unrelated acquisition than it was tefiower Volatility).

1, +1 1S @ dummy variable that equals of if stock voittils lower after the unrelated acquisition thamvas before.
Definitions of other independent variables are fmed in Appendix A. Columns (1) and (3) use the éftical-
relatedness threshold, whereas Columns (2) ands@ljhe 5% relatedness threshold. All columns busétS model
for estimation. The differences between coeffigearitinterest along with the respective t-statsstice provided at the
bottom of the table. All columns include year amahfa-French industry dummies (Fama and French, 199i7)
columns exclude financial and utility industriesolRst t-statistics clustered at the firm level srported in square
brackets; *** p<0.01, ** p<0.05, * p<0.1.

Dependent Variable: A(PPS).1, 11 New PPg;
Vertical-Relatedness Threshold: 1% 5% 1% 5%
1) (2) 3) (4)
(Higher Volatility).; 1 X Unrelated_Acq(5)) 0.266** 0.218* 0.029** 0.026**
[2.09] [1.91] [2.14] [2.13]
(Lower Volatility).; 1 x Unrelated_Acq(5>) 0.071 0.072 -0.004 -0.003
[0.69] [0.72] [-0.54] [-0.45]
Ln(Market Value), 0.062*** 0.062*** 0.032*** 0.032***
[4.57] [4.57] [18.41] [18.41]
Tobin’s Q.1 0.091*** 0.091*** 0.006*** 0.006***
[6.91] [6.92] [4.59] [4.60]
PINg1 0.974*** 0.971** 0.040 0.040
[3.94] [3.93] [1.63] [1.62]
Ln(CEO Tenureg); 0.108*** 0.108*** -0.002* -0.002*
[8.42] [8.42] [-1.87] [-1.87]
Stock Volatility,, -0.106* -0.107* 0.043*** 0.043***
[-1.79] [-1.81] [6.61] [6.59]
Cash Flow,, -0.052 -0.052 -0.037*** -0.037***
[-0.56] [-0.57] [-3.73] [-3.73]
Inst_Ownership; 0.000 0.000 0.000 0.000
[0.49] [0.48] [1.30] [1.30]
Inst_Concentration, -0.080 -0.080 0.047*** 0.047***
[-0.82] [-0.82] [4.53] [4.53]
Constant -0.530** -0.526** -0.352%** -0.352***
[-2.08] [-2.06] [-15.44] [-15.43]
Year Dummies YES YES YES YES
Industry Dummies YES YES YES YES
Observations 9,546 9,546 12,261 12,261
R-squared 0.073 0.073 0.284 0.284
Differences between coefficients
BB 0.195 0.146 0.033** 0.029**
[1.40] [0.91] [4.46] [4.11]
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Table 8: The Sensitivity of CEO Pay to the Stock Price (PPS) and Acquirer Board Members
with Expertisein the Target Industry

This table presents evidence on the effect of atedlacquisitions oRPSconditional on whether acquirer has a board
member with expertise in target’s supply chain. Sheple period is from 1993 to 2005. The dependanable in
Columns (1) and (2)(4PPS)., 1 is the change in the sensitivity of CEO to thektprice between yedrl andt+1.
The dependent variable in Columns (3) and Bw_PP§&; is the sensitivity of stocks and options grantegear
t+1. DRTis a dummy variable that equals one if the acqiias a board member who is at the same time autxe
or a director in a related industry of the tard@finitions of other independent variables are e in Appendix A.
Columns (1) and (3) use the 1% vertical-relatedtiessshold, whereas Columns (2) and (4) use thed&tedness
threshold. All columns use the OLS model for estioma The differences between coefficients of iagtralong with
the respective t-statistics are provided at théobof the table. All columns include year and Feffnanch industry
dummies (Fama and French, 1997). All columns exxfithncial and utility industries. Robust t-stitis clustered at
the firm level are reported in square brackets; j*0.01, ** p<0.05, * p<0.1.

Dependent Variable: APPS)1 11 New PP§;
Vertical-Relatedness Threshold: 1% 5% 1% 5%
1) 2) 3) (4)
Unrelated_Acgx DRT=0 @) 0.153* 0.119 0.015* 0.012
[1.93] [1.59] [1.73] [1.53]
Unrelated_Acgx DRT=1 (3, 0.509 0.653 -0.002 0.029
[0.82] [1.30] [-0.05] [0.86]
Ln(Market Value), 0.062*** 0.061*** 0.032*%*=* 0.032**=*
[4.60] [4.59] [18.45] [18.47]
Tobin’s Q1 0.091*** 0.091*** 0.006*** 0.006***
[6.94] [6.95] [4.62] [4.63]
PINu1 0.952%** 0.947*** 0.036 0.036
[3.93] [3.92] [1.49] [1.47]
Ln(CEO Tenureg), 0.108*** 0.108*** -0.002* -0.002*
[8.42] [8.42] [-1.82] [-1.82]
Stock Volatility,; -0.110* -0.111* 0.042%** 0.042%**
[-1.88] [-1.90] [6.43] [6.41]
Cash Flow,, -0.049 -0.049 -0.036*** -0.036***
[-0.53] [-0.53] [-3.65] [-3.64]
Inst_Ownership, 0.000 0.000 0.000 0.000
[0.44] [0.44] [1.17] [1.16]
Inst_Concentration, -0.085 -0.085 0.046*** 0.046***
[-0.86] [-0.86] [4.41] [4.41]
Constant -0.517** -0.514** -0.351*** -0.351%**
[-2.03] [-2.02] [-15.36] [-15.36]
Year Fixed Effects YES YES YES YES
Industry Fixed Effects YES YES YES YES
Observations 9,546 9,546 12,261 12,261
R-squared 0.073 0.073 0.282 0.282
Differences between coefficients
BB -0.356 -0.534 0.017 -0.017
[0.33] [1.11] [0.18] [0.23]
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Table 9: The Sensitivity of CEO Pay to the Stock Price (PPS) and Acquirer Board Strength

This table presents evidence on the effect of atedlacquisitions oRPSconditional on the strength of the board vis-a-vis
the CEO. The sample period is from 1993 to 200% dépendent variable in all column&PPS); 1 is the change in the
sensitivity of CEO to the stock price between yearandt+1. In Column (1) and (2)Strong Boardis a dummy variable
that equals one ICEO Tenureis greater than its median value in ygawhereasWeak Boards a dummy variable that
equals one iCEO Tenuras lower than its median value in ygam Column (3) and (4)$trong Boards a dummy variable
that equals one if the CEO is also the chairmah®board, wherea&/eak Boards a dummy variable that equals one if the
CEO is not the chairman if the board. In Column &8§ (6),Strong Boardis a dummy variable that equals one if the
majority of the directors are not appointed aftee CEO assumed his post, i.e., not co-opted, whéhksak Boards a
dummy variable that equals one if the majorityted tlirectors are co-opted. Definitions of otherejpeindent variables are
provided in Appendix A. Columns (1) and (3) use i8¢ vertical-relatedness threshold, whereas Colui@nand (4) use
the 5% relatedness threshold. All columns use th& @odel for estimation. The differences betweesffidents of
interest along with the respective t-statistics pnm@vided at the bottom of the table. All columnslude year and Fama-
French industry dummies (Fama and French, 199TxoMimns exclude financial and utility industrié®obust t-statistics
clustered at the firm level are reported in squmeekets; *** p<0.01, ** p<0.05, * p<0.1.

Dependent Variable: APPS) 1 w1
Board Strength is based on: CEO Tenure Chairman-CEO Non-Coopted
Vertical-Relatedness Threshold: 1% 5% 1% 5% 1% 5%
1) (2) (3) (4) (5) (6)
Unrelated_Acgx Strong Boargd; (3)) 0.227* 0.204* 0.340** 0.313* 0.357** 0.333**
[1.89] [1.85] [2.03] [1.94] [2.06] [2.05]
Unrelated_Acgx Weak Boarg, (3.) 0.129 0.106 0.071 0.057 0.049 0.025
[1.02] [0.90] [0.76] [0.66] [0.40] [0.22]
Strong Board, 0.039 0.039 -0.046** -0.046**  -0.094***  -0.094***
[1.36] [1.35] [-2.32] [-2.32] [-3.51] [-3.52]
Ln(Market Value), 0.061*** 0.061*** 0.061*+* 0.061*** 0.038** 0.038**
[4.48] [4.47] [4.46] [4.46] [2.24] [2.23]
Tobin’s Q;1 0.074** 0.074%* 0.075*+* 0.075*** 0.086*** 0.086***
[6.93] [6.93] [7.02] [7.01] [6.65] [6.64]
PIN+1 0.854*** 0.852*** 0.954*** 0.952*** 0.818** 0.816**
[3.13] [3.12] [3.50] [3.49] [2.29] [2.29]
Ln(CEO Tenure), 0.141 % 0.141 % 0.105*** 0.105*** 0.091*** 0.091***
[7.06] [7.05] [8.31] [8.31] [4.86] [4.86]
Stock Volatility; -0.104* -0.105* -0.119** -0.119*  -0.389***  -0.390*
[-1.80] [-1.81] [-2.06] [-2.07] [-4.68] [-4.68]
Cash Flow. -0.031 -0.031 -0.015 -0.014 -0.113 -0.113
[-0.32] [-0.32] [-0.15] [-0.15] [-0.77] [-0.77]
Inst_Ownership; 0.000 0.000 0.000 0.000 0.001 0.001
[0.64] [0.64] [0.26] [0.26] [0.91] [0.91]
Inst_Concentration; -0.085 -0.085 -0.115 -0.115 -0.203* -0.204*
[-0.89] [-0.89] [-1.16] [-1.16] [-1.67] [-1.67]
Constant -0.726%**  -0.724**  -1.071**  -1.069*** -0.102 -0.09
[-2.81] [-2.80] [-5.50] [-5.49] [-0.36] [-0.35]
Year Fixed Effects YES YES YES YES YES YES
Industry Fixed Effects YES YES YES YES YES YES
Observations 9,505 9,505 9,608 9,608 6,715 6,715
R-squared 0.078 0.078 0.078 0.078 0.080 0.079

Differences between coefficients
Bi— B> 0.098 0.098 0.269 0.256 0.308 0.308
[0.28] [0.33] [1.92] [1.92] [2.09] [2.43]
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Table 10: The Sensitivity of CEO Pay to the Stock Price (PPS) After Correcting for Endogeneity

This table presents evidence on the effect of atgdlacquisitions oRPSusing the 2SLS model with instrumental variables o
the Heckman treatment effects model for estimafidre sample period is from 1993 to 2005. Panelpbrs the results from the
first stage of the Heckman treatment effects madith is a predictive model for unrelated acquisii. The dependent variable,
Unrelated_Acgis a dummy variable that equals one if the actjoisis classified as an unrelated one. ColumrugBs the 1%
vertical relatedness threshold, whereas Columnsi¢8} the 5% relatedness threshold. Both columaghesProbit Model for
estimation. The dependent variable in Panel@?PS) . is the change in the sensitivity of CEO to thecktprice between
yeart-1 andt+1. Columns (1) and (3) use the 1% vertical-relatsdnghireshold, whereas Columns (2) and (4) use %he 5
relatedness threshold. Columns (1) and (2) us€8i&S Model and Columns (3) and (4) use the Heckimnmatment effects
model for estimation. The coefficients of the ingtental variables used in Columns (1) and (2) epented at the bottom of the
panel along with the respective t-statistios(IndRelatedDeals) is the natural logarithm of the number of relateduasitions by
all firms in the firm'’s four-digit SIC industry @t1. Rl_Correlation; is the average pair-wise correlation of equal-wedrstock
returns between the firm’s four-digit SIC indusémyd its customer and supplier industries, calcdlatgng monthly returns from
t-3 to t-1. Ln(Ind_Integrated), is the natural logarithm of the number of vertigahtegrated firms in the firm’s four-digit SIC
industry att-1. Definitions of all other variables used in the &ahte provided in Appendix A. In both panels, alumns include
year and Fama-French industry dummies (Fama amtird997) and exclude financial and utility indiest. Robust t-statistics
clustered at the firm level are reported in squmeekets; *** p<0.01, ** p<0.05, * p<0.1.

Panel A: Determinants of Unrelated Acquisitions

Dependent Variable: Unrelated_Acg
Vertical-Relatedness Threshold: 1% 5%
1) (2)
Ln(Ind_Related_Deals) -0.067* -0.056
[-1.74] [-1.55]
RI_Correlation -0.764** -0.718**
[-2.03] [-1.99]
Ln(RI_Direc_Supply) -0.032 -0.036*
[-1.43] [-1.67]
(Tobin’s Q/Ind_Q), 0.007 -0.014
[0.17] [-0.37]
Ln(Market Value), -0.033 -0.027
[-1.23] [-1.05]
Market Sharg; 0.346 0.334
[1.27] [1.31]
HHI, -0.280 -0.168
[-0.81] [-0.53]
Book Leveraga -0.811%** -0.910%**
[-3.36] [-3.78]
Multi-Segment 0.115 0.103
[1.52] [1.40]
Chairman-CEQ, -0.053 -0.007
[-0.78] [-0.10]
Prop_Outside; 0.203 0.213
[0.98] [1.04]
Ln(Board Size) 0.018 0.020
[0.19] [0.22]
Constant -1.314%* -1.329%**
[-3.57] [-3.77]
Year Dummies YES YES
Industry Dummies YES YES
Observations 9,278 9,351
R-squared 0.059 0.056

41



Panel B: The Effect of Unrelated AcquisitionsPRSusing 2SLS and Heckman Treatment effects models.

Dependent Variable: APPS) 1 11
Estimation Model: 2SLS Heckman Treatment
Vertical-Relatedness Threshold: 1% 5% 1% 5%
1) (2) 3 4)
Unrelated _Acg 10.863** 10.456** 1.404* 1.212
[1.97] [2.05] [1.73] [1.49]
Ln(Market Value), 0.052** 0.041* 0.053*** 0.053**
[2.42] [1.74] [3.66] [3.65]
Tobin's Qs 0.105*** 0.110%** 0.099*** 0.099***
[5.83] [5.80] [7.00] [7.02]
PINg1 0.791* 0.593 0.931*** 0.930***
[1.76] [1.24] [3.49] [3.50]
Ln(CEO Tenure), 0.117 % 0.108*** 0.105*** 0.104***
[5.59] [5.52] [7.60] [7.61]
Stock Volatility,; -0.106 -0.170 -0.126* -0.127*
[-0.98] [-1.48] [-1.87] [-1.89]
Cash Flow.; 0.288 0.288 -0.025 -0.023
[1.11] [1.14] [-0.24] [-0.23]
Inst_Ownership; -0.000 -0.000 0.001 0.001
[-0.27] [-0.42] [1.02] [1.02]
Inst_Concentration, 0.052 0.047 -0.097 -0.096
[0.29] [0.26] [-0.90] [-0.90]
Lambda -0.489 -0.424
[-1.50] [-1.28]
Constant -0.840%** -0.676** -0.974*** -0.263
[-2.72] [-2.10] [-3.59] [-1.36]
Year Dummies YES YES YES YES
Industry Dummies YES YES YES YES
Observations 8,714 8,714 8,144 8,214
R-Squared 0.077 0.077
Hansen] p-value 0.141 0.185
Sargan C p-value 0.004 0.003
Anderson-Rubin p-value <0.001 <0.001
F-Statistic 2.30* 2.46*
First-Stage Coefficients
Ln(Ind_Related_Deals) -0.002* -0.002*
[1.92] [1.76]
RI_Correlation -0.025* -0.025
[1.68] [1.62]
Ln(Ind_Integrated), -0.004 -0.001
[0.23] [0.53]
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Table 11: The Effect of Acquisitions on the Sensitivity of CEO Pay to the Stock Price (PPS) After
Controlling for Changesin Other Deter minants

This table presents evidence on the effect of atedlacquisitions oRPScontrolling for changes in other determinant®8Swith
the exception of CEO tenure. The sample periodoisi1f1993 to 2005. Panel A uses the OLS model, wéleel B uses the 2SLS
model for estimation. The dependent variable ihlpztnels, (APPS); ., is the change in the sensitivity of CEO to thecktprice
between year-1 andt+1. In Panel A(Higher Volatility).;, ., is a dummy variable that equals of if stock voittils higher after the
unrelated acquisition than it was befdileower Volatility).; ., is @ dummy variable that equals of if stock voigtiis lower after the
unrelated acquisition than it was before. Columnsafd (3) use the 1% vertical-relatedness threshdiereas Columns (2) and (4)
use the 5% relatedness threshold. The differenewecen coefficients of interest along with the ezdjve t-statistics are provided at
the bottom of the panel. In Panel B, the coeffitdesf the instrumental variables used in the 2SIld8lehare reported at the bottom
of the panel along with the respective t-statisticgIndRelatedDeals) is the natural logarithm of the number of relateduasitions
by all firms in the firm’s four-digit SIC industrrl_Direc_Supply; is the total number directors in the related-indutms located
within one hundred miles with the firm’'s headquesteColumn (1) use the 1% vertical-relatednessstiolel, whereas Columns (2)
use the 5% relatedness threshold. Definitions loftakr variables are provided in Appendix A. Inttbpanels, all columns include
year and Fama-French industry dummies (Fama amtckrd 997) and exclude financial and utility indiest. Robust t-statistics
clustered at the firm level are reported in squmeekets; *** p<0.01, ** p<0.05, * p<0.1.

Panel A: The Effect of Unrelated Acquisitions BRSusing the OLS model.

Dependent Variable: APPS)1, 141
Vertical-Relatedness Threshold: 1% 5% 1% 5%
1) (2) 3) 4)
Unrelated_Acq 0.114 0.097
[1.44] [1.31]
(Higher Volatility).;, ++1 x Unrelated_Acd5)) 0.202* 0.172
[1.74] [1.60]
(Lower Volatility).; +1 X Unrelated_Acq(5>) 0.005 0.001
[0.05] [0.01]
ALn(Market Value)) 1 0.286*** 0.286*** 0.286*** 0.286***
[8.52] [8.52] [8.51] [8.51]
A(Tobin’s Q)1 1 0.101%** 0.101*** 0.101*** 0.101***
[5.29] [5.29] [5.28] [5.29]
A(PIN)1, 141 0.037 0.035 0.044 0.040
[0.14] [0.13] [0.17] [0.16]
Ln(CEO Tenure) 0.102%** 0.102%** 0.102%** 0.102***
[7.93] [7.92] [7.93] [7.92]
A( Stock Volatility); 1 -0.325* -0.325* -0.328* -0.329*
[-1.92] [-1.93] [-1.94] [-1.95]
A(Cash Flow); 11 -0.250%** -0.250*** -0.250%*** -0.251%**
[-2.88] [-2.89] [-2.89] [-2.89]
A(Inst_Ownership) 1 -0.002*** -0.002%** -0.002*** -0.002***
[-3.18] [-3.18] [-3.16] [-3.17]
Adnst_Concentration) 1 0.112 0.113 0.113 0.114
[1.12] [1.13] [1.13] [1.14]
Constant -0.054 -0.054 -0.054 -0.054
[-0.29] [-0.29] [-0.29] [-0.29]
Year Dummies YES YES YES YES
Industry Dummies YES YES YES YES
Observations 8,632 8,632 8,632 8,632
R-squared 0.125 0.125 0.125 0.125
Differences between coefficients
Bi=B- 0.197 0.171
[1.73] [1.42]
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Panel B: The Effect of Unrelated AcquisitionsPRSusing 2SLS model.

Dependent Variable: APPS)1 11
Estimation Model: 2SLS
Vertical-Relatedness Threshold: 1% 5%
€] 2
Unrelated_Acg 6.386 6.362
[1.48] [1.43]
Adn(Market Value)) 1 0.186** 0.171*
[2.49] [1.94]
A(Tobin’s Q)1 t+1 0.133** 0.138***
[4.69] [4.30]
A(PIN).1, t+1 0.334 0.218
[0.98] [0.67]
Ln(CEO Tenurey., 0.117 % 0.110%**
[6.92] [6.92]
A( Stock Volatility);, t+1 -0.409* -0.480%
[-1.85] [-1.88]
A( Cash Flow);, t+1 0.170 0.205
[0.54] [0.58]
A(Inst_Ownership), t+1 -0.002* -0.002*
[-1.93] [-1.95]
Adnst_Concentration) 1 0.028 0.058
[0.19] [0.41]
Constant -0.231** -0.227*
[-2.30] [-2.28]
Year Dummies YES YES
Industry Dummies YES YES
Observations 8,632 8,632
Hansen] p-value 0.218 0.219
Sargan C p-value 0.0932 0.0909
Anderson-Rubin p-value 0.0736 0.0736
F-Statistic 3.516** 2.906*

First-Stage Coefficients

Ln(Ind_Related_Deals) -0.002* -0.002*
[2.09] [1.96]

RI_Direc_Supply; -0.000* -0.000*
[1.76] [1.69]
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Table 12: The Effect of Acquisitions on the Level of CEO Compensation (TDC1) and Its Cash and
Stock-Based Components

This table presents evidence on the effect ofalhted and unrelated acquisitions on total dicechpensationTDC1) and its cash
and stock-based components. The sample perioairis 1993 to 2005. All columns in Panel A and B use OLS model for
estimation, while Panel C uses the 2SLS modeldtmation. In Panel A, the dependent variable icalumns is(4 TDC1).; 44,
the change inffDC1 betweent-1 andt+1. TDC1 is the sum of salary, bonus, other annual compiemsadong-term incentive
payouts, grant-date value of restricted stock aadtgdate value of stock options and other compenmsaColumns (1) and (3) use
the 1% vertical-relatedness threshold, whereas @uu(2) and (4) use the 5% relatedness thresholBahel B, the dependent
variable in Columns (1) and (2) ifTotalCashy;, .1, the change in cash compensation betwekeandt+1, while that in Columns
(3)-(6) is A(TotalStock),, 11, the change in stock-based compensation betivéeandt+1. Columns (1), (3) and (6) use the 1%
vertical-relatedness threshold, whereas Columns(@3)and (6) use the 5% relatedness thresHéliher Volatility)., 1 is a
dummy variable that equals of if stock volatilig/higher after the unrelated acquisition than is Wwafore (Lower Volatility).; 1.1

is a dummy variable that equals of if stock voigtils lower after the unrelated acquisition thamwas before. In Panels A and B,
the differences between coefficients of intereshglwith the respective t-statistics are providethe bottom of each panel. In
Panel C, the dependent variable in Column ((iIDC1), (., and that in Column (2) id(TotalStock); 1. Both columns use the
1% vertical-relatedness threshold. The coefficierftte instrumental variables used in the 2SLS ehade reported at the bottom
of the panel along with the respective t-statistios(IndRelatedDeals) is the natural logarithm of the number of related
acquisitions by all firms in the firm’s four-dig8IC industry at-1. RI_Direc_Supply; is the total number directors in the related-
industry firms located within one hundred mileshwibe firm’'s headquarters &fl. Ln(RI_Firms), is the natural logarithm of the
number of related-industry firms in customer angdpier industries of the firm’s four-digit SIC indury att-1. Definitions of all
other variables used in the table are provided ppehdix A. In all panels, all columns include yeamd Fama-French industry
dummies (Fama and French, 1997) and exclude finhaoid utility industries. Robust t-statistics ¢ared at the firm level are
reported in square brackets; *** p<0.01, ** p<0.05<0.1.

Panel A: The dependent variable is the chandei@1 around acquisitions.

Dependent Variable: A(MTDCL)4 111
Vertical-Relatedness Threshold: 1% 5% 1% 5%
1) (2) 3) (4) (5)
Acqg 0.741*
[1.80]
Unrelated_Acg(8)) 1.105* 1.017* 1.112* 1.024*
[1.88] [1.87] [1.89] [1.88]
Related_Acq(5,) 0.421 0.454
[0.75] [0.75]
Ln(Market Valueg), 0.374%** 0.376%** 0.375%** 0.375%** 0.374%**
[4.70] [4.70] [4.69] [4.70] [4.69]
Tobin’s Qs 0.382*** 0.381*** 0.381*** 0.382*** 0.382***
[5.62] [5.60] [5.60] [5.61] [5.61]
PINu1 5.538*** 5.542%** 5.527*** 5.534*** 5.526%**
[3.32] [3.32] [3.31] [3.32] [3.31]
Ln(CEO Tenureg); -0.042 -0.042 -0.042 -0.042 -0.042
[-0.67] [-0.66] [-0.66] [-0.66] [-0.67]
Stock Volatility:; 0.401 0.410 0.404 0.406 0.402
[1.00] [1.02] [1.01] [1.01] [1.00]
Cash Flow, -0.732 -0.742 -0.744 -0.730 -0.731
[-1.14] [-1.16] [-1.16] [-1.14] [-1.14]
Inst_Ownership; 0.002 0.002 0.002 0.002 0.002
[0.89] [0.91] [0.91] [0.89] [0.89]
Inst_Concentration, -1.312** -1.312** -1.313** -1.308** -1.310**
[-2.45] [-2.45] [-2.46] [-2.45] [-2.45]
Constant -4.795%** -4.809*** -4.796%** -4.800*** -4,792%*
[-3.91] [-3.91] [-3.90] [-3.91] [-3.90]
Year Dummies YES YES YES YES YES
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Industry Dummies YES YES YES YES YES
Observations 9,464 9,464 9,464 9,464 9,464
R-squared 0.049 0.050 0.049 0.050 0.050
Differences between coefficients
Bi—p- 0.691 0.570
[0.73] [0.49]
Panel B: The dependent variables are changes tothponents of DCL
A(TotalCash)y, 11 A(TotalStock), 11
Vertical-Relatedness Threshold: 1% 5% 1% 5% 1% 5%
1) (2) 3) 4) ©) (6)
Unrelated _ Acq -0.042 -0.090 1.164** 1.144*
[-0.70] [-1.47] [2.04] [2.16]
(Higher Volatility).; 1 x Unrelated_Acg(3)) 1.888** 1.710**
[2.12] [2.14]
(Lower Volatility).; +; x Unrelated_Acg(5,) 0.334 0.432
[0.52] [0.69]
Ln(Market Valug), 0.080***  0.080***  0.277**  (0.275*** 0.276*+* 0.274***
[7.30] [7.30] [3.72] [3.71] [3.71] [3.69]
Tobin’s Q1 0.002 0.002 0.388**  (0.388*** 0.387*** 0.388***
[0.29] [0.28] [5.85] [5.85] [5.85] [5.86]
PINg1 0.783**  0.786***  4.209***  4,189*** 4247+ 4.219%**
[3.65] [3.66] [2.64] [2.63] [2.66] [2.65]
Ln(CEO Tenure), 0.056***  0.056*** -0.215*** 0 21-6*** -0.215%** -0.216%***
[5.19] [5.19] [-3.76] [-3.76] [-3.75] [-3.76]
Stock Volatility,; 0.195%*  (0.195*** 0.132 0.126 0.131 0.124
[3.74] [3.74] [0.35] [0.33] [0.35] [0.33]
Cash Flow., 0.268**  0.267*** -0.930 -0.929 -0.933 -0.932
[3.40] [3.38] [-1.54] [-1.54] [-1.55] [-1.55]
Inst_Ownershig; -0.000 -0.000 0.003 0.003 0.003 0.003
[-0.38] [-0.37] [1.33] [1.32] [1.35] [1.34]
Inst_Concentratiog; -0.238***  -0.239***  -0.837* -0.837* -0.841* -0.843*
[-2.95] [-2.96] [-1.65] [-1.65] [-1.65] [-1.66]
Constant -0.461 -0.463 -4.664*** 46 4'9*** -4.661*** -4.642%**
[-1.39] [-1.40] [-4.44] [-4.43] [-4.43] [-4.42]
Year Fixed Effects YES YES YES YES YES YES
Industry Fixed Effects YES YES YES YES YES YES
Observations 9,593 9,593 9,464 9,464 9,464 9,464
R-squared 0.058 0.058 0.046 0.046 0.046 0.046
Differences between coefficients
Bi—p> 1.554 1.278
[2.01] [1.60]

46



Panel C: The Effect of Unrelated AcquisitionsTDC and its stock component using 2SLS model.

Estimation Model:

Dependent Variable: A(TDC)1, 141 A(TotalStock), 11
1) (2
Unrelated_Acg 69.942** 58.097**
[2.09] [2.01]
Ln(Market Valueg), 0.316** 0.229**
[2.40] [2.00]
Tobin's Qs 0.433** 0.433**
[4.36] [4.88]
PINg1 3.654 2.653
[1.26] [1.05]
Ln(CEO Tenurg), -0.049 -0.225**
[-0.43] [-2.33]
Stock Volatility,; 0.582 0.161
[0.80] [0.26]
Cash Flow, 1.492 0.852
[0.97] [0.64]
Inst_Ownership; -0.001 0.000
[-0.14] [0.08]
Inst_Concentration, -0.019 0.312
[-0.02] [0.29]
Constant -3.625* -2.729*
[-1.93] [-1.67]
Year Dummies YES YES
Industry Dummies YES YES
Observations 9,004 9,004
Hansen] p-value 0.937 0.888
Sargan C p-value <0.001 0.001
Anderson-Rubin p-value 0.004 0.008
F-Statistic 2.09* 2.09*
First-Stage Coefficients
Ln(Ind_Related_Deals) -0.002* -0.002*
[1.84] [1.84]
RI_Direc_Supply; -0.000* -0.000*
[1.70] [1.70]
Ln(RI_Firms); -0.001 -0.001
[1.22] [1.22]
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Table 13: The Effect of Acquisitions on the Level of CEO Compensation (TDC) After Controlling for
Changesin Other Deter minants

This table presents evidence on the effect of atedl acquisitions offiDC1 controlling for changes in other determinants of
TDC1 with the exception of CEO tenure. The sample gkisofrom 1993 to 2005. Panel A uses the OLS méatebstimation,
while Panel B uses the 2SLS model for estimatiorRdnel A, the dependent variable in Columns (H) (@) is (4 TDC1).y, 141,
the change inmTDC1 betweent-1 andt+1. TDC1 is the sum of salary, bonus, other annual compi@nsdong-term incentive
payouts, grant-date value of restricted stock arahtgdate value of stock options and other compénmsaThe dependent
variable in Columns (3) and (4) i&TotalStock), 1, the change in stock-based compensation betwéeandt+1. (Higher
Volatility).1, ++1 is @ dummy variable that equals of if stock volgtils higher after the unrelated acquisition thiawas before.
(Lower Volatility).; ., is @ dummy variable that equals of if stock voistils lower after the unrelated acquisition thamvas
before. The differences between coefficients ofneét along with the respective t-statistics amvipled at the bottom of the
panel. In Panel B, the dependent variable in Col{fnis 4TDC1), ., and that in Column (2) igl(TotalStock); 1. The
coefficients of the instrumental variables usethm 2SLS model are reported at the bottom of tielpalong with the respective
t-statistics.Ln(IndRelatedDeals) is the natural logarithm of the number of relateduasitions by all firms in the firm’s four-
digit SIC industry at-1. RI_Direc_Supply; is the total number directors in the related-indugtms located within one hundred
miles with the firm's headquarters &il. Ln(RI_Firms); is the natural logarithm of the number of relatedtistry firms in
customer and supplier industries of the firm’s fdigit SIC industry at-1. Definitions of all other variables used in thbleaare
provided in Appendix A. In both panels, all columuse the 1% vertical-relatedness threshold. In patiels, all columns include
year and Fama-French industry dummies (Fama amtkrd997) and exclude financial and utility indiest. Robust t-statistics
clustered at the firm level are reported in squmeekets; *** p<0.01, ** p<0.05, * p<0.1.

Panel A: The Effect of Unrelated Acquisitions BRC and its stock component using the OLS model.

Dependent Variable: A(TDC)1, t+1 A(TotalStock);, 11
1) 2) 3 4
Unrelated_Acq 0.620 0.735
[1.02] [1.25]
(Higher Volatility)., «; x Unrelated_Acq(3)) 1.586* 1.623*
[1.66] [1.74]
(Lower Volatility).; 1 x Unrelated_Acq(5,) -0.579 -0.367
[-0.93] [-0.60]
ALn(Market Value)), 1 1.786*** 1.785%* 1.320%** 1.319***
[9.71] [9.72] [7.72] [7.73]
A(Tobin’s Q)1 w1 0.112 0.112 0.155 0.155
[0.97] [0.96] [1.39] [1.39]
A(PIN)1, t+1 -0.611 -0.534 -0.967 -0.895
[-0.38] [-0.33] [-0.60] [-0.55]
Ln(CEO Tenure) -0.056 -0.056 -0.214%** -0.214%***
[-0.92] [-0.92] [-3.89] [-3.89]
A(Stock Volatility); 1 1.862** 1.820* 1.217 1.178
[2.00] [1.95] [1.43] [1.38]
A(Cash Flow); 11 -1.687** -1.692** -2.076*** -2.081***
[-2.16] [-2.17] [-2.78] [-2.79]
A( Inst_Ownership) 1 -0.011* -0.010* -0.007 -0.006
[-1.69] [-1.66] [-1.09] [-1.06]
Adnst_Concentration) 1 -0.133 -0.121 0.351 0.361
[-0.19] [-0.17] [0.52] [0.53]
Constant 4.777* 4.769*%* -0.846* -0.852*
[2.26] [2.25] [-1.74] [-1.76]
Year Dummies YES YES YES YES
Industry Dummies YES YES YES YES
Observations 8,547 8,547 8,547 8,547
R-squared 0.065 0.065 0.051 0.052
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Differences between coefficients

B1— - 2.165* 1.990*
[3.45] [3.09]

Panel B: The Effect of Unrelated AcquisitionsRC and its stock component using 2SLS model.

Estimation Model: 2SLS
Dependent Variable: A(TDC).1, 141 A(TotalStock);, 11
1) (2)
Unrelated_Acg 30.838 22.292
[1.52] [1.27]
ALn(Market Valuel) 1 1.241%** 0.9371***
[3.24] [2.79]
A(Tobin’s Q)1 w1 0.294* 0.290**
[1.88] [2.03]
A(PIN).1, 141 0.819 0.127
[0.40] [0.07]
Ln(CEO Tenure), -0.031 -0.197***
[-0.41] [-2.99]
A( Stock Volatilityp; 1 1.412 0.870
[1.29] [0.91]
A(Cash Flow);, 1 0.389 -0.613
[0.23] [-0.40]
A(Inst_Ownership), 1 -0.008 -0.005
[-1.17] [-0.72]
Adnst_Concentration) 1 -0.552 0.068
[-0.66] [0.09]
Constant 0.318 0.480*
[1.02] [1.71]
Year Dummies YES YES
Industry Dummies YES YES
Observations 8,484 8,484
Hansen] p-value 0.470 0.149
Sargan C p-value 0.041 0.115
Anderson-Rubin p-value 0.093 0.055
F-Statistic 2.784* 2.784*

First-Stage Coefficients

Ln(Ind_Related_Deals) -0.002** -0.002*
[2.17] [1.84]

RI_Direc_Supply: -0.000* -0.000*
[1.89] [1.70]

Ln(RI_Firms)., -0.001 -0.001
[1.05] [1.22]
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