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1. Introduction

Innovation is a key factor in determining a firntcempetitive advantages and productivity
growth. Schumpeter (1939) notes that innovationaigomplex economic activity that is
distinguished from invention — an act of intelleaticreativity. The process of innovation
involves interactions among various stakeholdesgder and outside the firm who might have
diverged interests in innovation. For example, sk-everse manager might want to avoid
innovation risk since his wealth is under-diversifiand highly tied to firm performance, while a
well-diversified long-term shareholder might haveeaer risk tolerance and encourage
innovation. The fundamental reason for the conflicstakeholders’ interests in innovation lies
in the unique features of innovation, which regsiige prolonged period of commitment of
resources that is associated with a high degreancértainty and information asymmetry,
whereas the firm’s stakeholders are heterogenendigliffer in their risk tolerance, monitoring
capacity, and investment horizons. As a resultctimaposition and the changing balance of the
power of stakeholders could have a significantibgasn a firm’s incentive of innovation and its
outcome.

In recent decades, the rising popularity of shddsroactivism and its increased
influence on corporate management has raised ammaanong policy makers that activist
shareholders, especially activist hedge fundsiras@pic investors who could pose a major threat
to a firm’s long-term performance by pursing actigdhat are profitable in the short term but are
harmful to the firm’s long-term interest. In the d¥i980s, traditional institutional investors,

particularly public and union pension funds, wdre most frequent shareholder activists. In the
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past decade, hedge funds have overtaken all othgtutional investors as the most prevalent in
the investor activism space (Gillan and Starks,7200he potential myopic actions pursued by
activist hedge funds could aggravate manageriklai®rsion, discourage creditors’ willingness
to provide long-term financing, and lower the eatient of employees’ incentives to invest in
firm-specific human capital, all of which could iexqgke a firm’s innovation effort. On the other
hand, hedge fund investors are generally wealttividuals whose assets are more diversified
than average investors, allowing hedge funds taragsmore risk and encourage innovation.
More importantly, the monitoring of activist heddgands could reduce the information
asymmetry between managers and investors, lowengngagers’ career concerns and reducing
managerial slack in innovation (Aghion, Reenen, Zmdjales (2013). Despite the controversial
role of activist hedge funds as an increasinglyartamt corporate stakeholder and their potential
impacts on firm innovations, little is known abowhether hedge fund activism hinders or
enhances firms’ innovation activities.

In this paper, we provide a systematic empiricalestigation on whether and how
interventions by activist hedge funds impact innmraactivities and the shareholder value of
innovative firms. Our empirical analysis addrestes following questions: do activist hedge
funds prefer or avoid innovative firms as targelfshedge funds target innovative firms, in
which types of innovative firms do they choosenieivene? How does the intervention of hedge
funds affect targeted firms’ innovation outcome? dativist hedge funds benefit shareholders of
target innovative firms in the long run?

We first investigate the tendency of hedge fundsatget innovative firms. On the one
4



hand, as argued by Black (1990) and Kahn and Wi(it888), activist hedge funds, like typical
institutional investors, might tend to avoid opadussinesses or industries such as innovative
firms with high levels of R&D expenditures becaubeir intervention may not be rapidly
recognized by the market, making it difficult tollsewnership and exit targets. On the other
hand, some attributes of innovative firms may mtiam attractive targets for hedge funds. For
instance, the high volatility stock prices of inmative firms allow hedge funds to take positions
at a lower cost during its down cycle. The activerger and acquisition market for innovative
firms makes it easier for hedge funds to exit terglerough selling the firms. More importantly,
compared to other types of investments, innovasancomplex and costly process that might be
associated with significant agency costs, creadipgportunities for hedge funds to intervene and
improve innovation outcome.

To investigate whether hedge funds avoid or prééegeting innovative firms, we
estimate the likelihood that hedge funds targebwaite firms; i.e., those that are in the high tech
industry or have positive R&D expenditure. Our tesindicate that hedge funds do not avoid
innovative firms when choosing their targets. Amdirgis targeted by hedge funds, 29.6%
(40.3%) are in the high tech industry (have positR&D). As a comparison, 28.6% (37.6%)
firms in the Compustat universe are in the higi iedustry (have positive R&D). To control for
other firms’ characteristics that could potentiafect the likelihood of being targeted, we use a
Probit model to estimate the probability of a fibming targeted by hedge funds. We find that
there is no significant difference between innoxatiirms and non-innovative firms in their

likelihood of being targeted by activist hedge fand@he finding indicates that the high level of
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business complexity and information asymmetry isanformidable obstacle for hedge funds to
target innovative firms.

We then investigate what types of innovative firane more likely to attract hedge fund
interventions. We find that innovative firms witmaller size and lower market-to-book ratio
have higher probabilities to be targets, consisietit the previous finding on all firms targeted
by hedge funds (e.g., Brav, Jiang, Partnoy, andmisy 2008; BJPT hereafter). We also find that
innovation input (R&D expenditures) does not affie probability of being targeted. However,
we find that hedge funds are significantly moreelykto target innovative firms that have low
levels of innovation efficiency (i.e., a lower nuemnbof patent applications for given R&D
expenditure). In other words, hedge funds appeareto the efficiency of R&D rather than the
level of R&D as the key factor in choosing targetavative firms.

Next, we examine the impact of hedge fund invergtion the target firms’ innovation
outcome. We employ a difference-in-difference apploto compare the difference in the
innovation outcome before and after interventioe$nmeen target-innovative (i.e., treatment)
firms and a group of matched but non-target-innweadi.e. control) firms. We find that there is
no evidence that hedge fund intervention is assatiaith a significant reduction in innovation
input. Instead, we show that, after hedge fundvetetion, there are significant improvements in
the innovation output of target innovative firmsende, our results do not support the “myopic
activist” claim that hedge funds purposely selaghhR&D firms and cut R&D expenditures
upon intervention to achieve short-term benefitsstdad, it shows that hedge funds target

innovative firms that exhibit a higher degree ddffitiency whose performances subsequently
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increase after intervention. Our results are comsiswvith the findings of Brav, Jiang, and Kim
(2013) that hedge fund intervention significantipproves the total factor productivity of
targeted firms, suggesting that hedge fund intdiges have a positive impact on target firms’
real activities.

Our finding that innovative firms with lower innav@an output are more likely to be
targeted and their innovation output subsequemtlgroves is consistent with two alternative
explanations. One is that the improved innovatiotpot is due to the active intervention of
hedge funds. The other is that hedge funds pagssadéct innovative firms that have lower
present output which is expected to increase in fthere. In other words, the observed
improvement in innovation output is due to hedgedil stock selection ability rather than the
intervention of hedge funds. Brav, Jiang, and KRA1Q3) note that changes in targeted firms’
performance are unlikely to have occurred if astwisimply take passive positions. This is
because activists hold a concentrated equity siakarget firms, and their average holding
period is around two years. It is difficult to aggthat activists are passive investors who are
willingly to hold long-term undiversified positiongithout specific goals.

Nevertheless, to distinguish between the activerwention and passive selection
hypotheses, we investigate whether the changenavation output is related to hedge funds
having specific objectives and aggressive tacticeterventions. We use stated objectives that
the activist funds provide when they announce &sttivin their target firms to classify events
into two categories: passive and active intervenggents. The passive intervention events are

those in which the hedge fund views that the tatgebe undervalued and that it will only
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communicate with the management to improve shagleholalues without taking more
aggressive tactics. Active intervention events tase for which the hedge fund has specific
objectives and will take aggressive tactics to eahi We find that active intervention events are
associated with significant increases in innovatoutput. In contrast, there is no significant
change in innovation output for passive intervamgoents. The empirical results do not support
the stock selection explanation that hedge fundsitify lower efficient target firms and
passively wait for the improvement of their innagatoutput. Instead, the results show that the
active intervention of hedge funds is necessarytferimprovement in the innovation output of
target firms.

We then investigate underlying mechanisms throulgichvactivists facilitate innovations.
Aghion, Reenen, and Zingales (2013) point out tassjble channels through which institutional
investors could enhance innovations. One is thetititional investors could reduce the career
concern of managers in innovation through frequeanitoring that helps identify whether the
failure of innovation is due to luck or manageaility (career concern channel). The other is
that institutional monitoring can effectively dipthe lazy managers and force them to work
hard in innovative activities (discipline channdlhe career concern channel predicts that hedge
fund activists could benefit innovative activitiés firms in high competitive industries, as
managerial career concern is more severe in tmekestries, while discipline channel predicts
that hedge funds could be beneficial for innovafivens in low competitive industries given
managers are likely to have more slack in thesestes. We find that hedge fund intervention

enhances the innovations of target firms in bothkand low competitive industries, suggesting
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that hedge fund interventions could improve innmratthrough both career concern and
discipline channels. The results indicate thatatife monitoring provided by activist hedge
funds is crucial to facilitate their positive impamn target firms’ innovative activities.

Finally, we investigate if and how the stock mar&ealuates the intervention of hedge
funds in innovative firms. Innovation is a complerocess that could take a long period of time
to reach commercialization stage. For instanceptbeess from the time that a new medicine is
discovered to when it is available for treatingigatis is, on average, 10 to 15 years. Although
active hedge funds improve the target's R&D outgbé firm could still be far away from
reaching the commercialization stage. One coneethat such an improvement in R&D output
is short lived and might not help the firm’s lorgg+h innovation outcome. Moreover, if investors
do not rapidly recognize the improvement in R&Dput it will be difficult for activists to exit
targets given that the average time for their wrgation is around 2 years.

To investigate the effect of hedge fund innovationtarget firms’ shareholder value, we
estimate target firms’ cumulative abnormal stodkimes up to 60 months after the announcement
of interventions. Our results show that innovatiaeget firms experience significantly positive
increases in stock returns in both the short (Lenonth) and long terms (i.e., 60 months). The
result indicates that the market rapidly recognittess benefit of hedge fund intervention on
target innovative firms. It also suggests that leetighds are able to exit target firms through
selling stock before the final outcome of innovasiaf they improve the innovation output of

targets.



Our paper contributes to the recent literature lan impact of hedge fund activism on
corporate performance (BJPT, 2008; Boyson and Mbana 2011; Clifford, 2008; Klein and
Zur, 2009). Until the mid-1980s, institutional irsters tended to follow the so-called “Wall
Street Rule” that they either voted upon with thanagement of the firms in which they held
stocks or sold stocks if they disagreed with mamegeg (Useem, 1993; Monks and Minow,
1995). As the ownership of institutional investorsreased, it became more difficult to exit the
firm by selling stock, as it could trigger dropsshare prices. Therefore, institutional investors
have increasingly used their voting power to adyivefluence firm management. However, a
major concern of activism among institutional inees, particularly activist hedge funds, is that
they might pursue short-term goals by sacrificing firm’s long-term value. Our paper uses
hedge fund interventions on innovative firms asaue setting to shed light on this issue. Our
finding that activists improve innovative firms’'rinvation efficiency and deliver long-term
returns to shareholders indicates that, althougkists tend to have a short investment horizon,
there is no evidence that they are pushed for neyagiions such as cutting R&D that hinders
the long-run innovation ability. Instead, activiédge funds focus on improving the innovation
output and deliver positive long-term returns te shhareholders of innovative firms.

Our paper also adds to the literature on how uisbmal investors influence
firm-innovative activities. The extant literaturéfeys mixed evidence on the role of institutions
in corporate innovation. For example, Graves (198R)ues that the short-term focus of
institutional investors hinders innovation progreikse to a lack of knowledge of innovative

businesses. Mao, Tian, and Yu (2013) reveal thatinterference and constraints imposed by
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VCs make IPO firms less innovative. A recent imanttpaper by Aghion, Reenen, and Zingales
(2013) argues that the presence of institutionadstors lowers the concern of managers that the
failure of innovation due to unlucky draws couldeaf their future careers. Institutional
monitoring helps identify whether the failure ohovation is due to luck or managerial ability.
Empirically, Aghion, Reenen, and Zingales (2018dfionly supportive evidence for the career
concern channel in that institutional ownershippasitively associated with a firm’s patent
counts, but only in high competitive industries.wéwer, Aghion, Reenen, and Zingales (2013)
do not distinguish the different types of institutal investors who could differ significantly in
their risk preference, investment horizon, and mtiges in monitoring. Indeed, earlier studies
show that activist institutional investors suchmagual funds and pension funds do not add value
to the firm (Black, 1990; Karpoff, 2001; Romano,02Q Gillan and Starks, 2007). However,
recent studies show that activist hedge funds bsiggificant benefits to shareholders (e.g.,
BJPT, 2008), suggesting that hedge funds are nifetige than other institutional investors as
informed monitors. Our paper focuses on hedge factdsists as a clearly defined group of
institutional investors. The finding that hedge darenhance innovation in both high and low
competitive industries provides direct supporthe theory by Aghion, Reenen, and Zingales
(2013) that effective monitoring, through eitherez=a concern or discipline channels, could
enhance a firm’s innovation. Our new empirical fimgs suggest that institutional investors are

heterogeneous and might affect innovation throutjerdnt mechanisms.
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The paper proceeds as follows. Section 2 descti®esonstruction of the data and the
sample used in the analysis. Section 3 analyzesftbets of hedge fund activism on corporate
innovation. Section 4 summarizes and concludes.

2. Data

Our sample of hedge fund activism events is theesasithat used in Brav, Jiang, and Kim (2010)
which collected hedge fund activism events basedtlmon Schedule 13D filings that hedge
funds file with the SEC within 10 days of acquirimpre than 5% of any class of securities of a
publicly traded compan3.The filing of a Schedule 13D signals to the markett the filer
intends to seek control or influence the managemoérithe target company. To mitigate the
concern that the Schedule 13D-based sample majabedbtoward smaller targets, Brav, Jiang,
and Kim (2010) searched Thomson Financial Form a3 news for more than 2% ownership
by any hedge funds in public companies of over iibb market value. After excluding filings
and news that involve risk arbitrage, distressrfamag, and closed-end funds, their final sample
consists of 231 activist hedge funds, 976 targéteds, and 1169 hedge fund-target pairs. The
sample period is from 2001 to 2007 with target cam@s spanning 196 (59) three-digit
(two-digit) SIC code industries.

To measure firms’ innovating activities, we obtdata on firms’ patenting activity from
the National Bureau of Economics Research (NBERgmeCitation database. This database
contains annual information from 1976 to 2006 otepand citation for U.S. publicly traded
firms, including patent ID, patent assignee, nundfecitations made and the cited patent IDs,
number of citations received and the citing patBst patent application year, and patent granted

year (see Hall, Jaffe, and Trajtenberg, 2001, &baids).

2 We are grateful to Jiang Wei for providing theadah hedge fund 13D filing date and target firmmiitg.
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Following Sapra, Subramanian, and Subramanian §20&measure a firm’s innovation
input in yeart as itsR&D Expenses/Sales a year. Following Bena and Li (2013), we measure
a firm’s innovation output usingatent Index/Salefatent Indexs constructed in three steps.
First, for each technology clapand patent application yegrwe calculate the median value of
the number of granted patents in technology glagsgh application yeat across all firms that
were granted at least one patent in technologs ¢hadth application yeat. * Second, we scale
the number of granted patents to fiinin technology clas$ with application yeat by the
corresponding (technology class and applicatiom)ye&dian value from the first step. Finally,
for firm i, we sum the scaled number of granted patents ftmensecond step across all
technology classes with application ygaand multiply the summation by 100. Since firms’
patenting activities tend to cluster over technglotasses and tim@&atent indexhus measures
a firm’s relative productivity in innovation by ehcling those clustering effects. We use patent
application year rather than patent granted yeaméasure a firm’s patenting activities in a
particular year because it may take several yaarshe firm to receive the patent grant after
application. Hall, Jaffe, and Trajtenberg (2001denitnat the patent application year captures the
firm’s innovative activities in that particular yemore accurately than does patent granted year.
To avoid the outlier effect, we winsorize all vénlies at the top and bottom 1% values.

We use two methods to identify innovative firmseThst one identifies innovative firms
as those in the high tech industry based on thigie-8IC codes, following Kile and Phillip
(2009)* We call this sample the high tech sample. Thetdititin of this classification is that

some firms might engage in significant R&D actiegibut are not in the high tech industry. As

% The U.S. Patent Office classifies each patent4atb technology classes.
* Specifically, three-digit SIC codes for high teiddustries are 283 Drugs; 357 Computer and Offigaiiment;
366 Communication Equipment; 367 Electronic Compisieand Accessories; 382 Laboratory, Optic, Measure
Control Instruments; 384 Surgical, Medical, and @érinstruments; 481 Telephone Communications; 482
Miscellaneous Communication Services; 489 CommtioicaServices, NEC; 737 Computer Programming, Data
Processing, etc; and 873 Research, Developmenfestithg Services.
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such, our second sample identifies innovative fiemghose with positive R&D expenditures in
the past five years. We call this sample the pasiR&D sample. We use these two samples, the
high tech sample and the positive R&D sample, iraaalyses to cross-verify the robustness of
our empirical results.

Table 1 reports the summary statistics of the dtarstics of target firms in the year
before being targeted. The first three columns ipl@gummary statistics of firm characteristics
for the whole target sample, and the middle antltlage columns report statistics for the high
tech sample and positive R&D sample, respectiviety. the whole target sample, the median
target firm is quite small — the market value i4 Iiillion, and most target firms have no
innovation input and innovation output, as indidab®y/ the zero median innovation input and
innovation output. Compared to the whole sampleagget firms, innovative target firms have a
higher Tobin’s g, lower leverage, higher cash-teedgatio, and higher innovation input and
output. The median innovation input is about 10%the high tech target sample, suggesting

that most innovative target firms spend about 1@0%ate revenue in their R&D.

[Table 1 about here]
3. Empirical analysis
3.1 Do activist hedge funds avoid targeting innovee firms?
Kahn and Winton (1998) argue that, to attract adrappreciation of the intervention from the
market, investors tend to avoid opaque businessds & innovative firms with high levels of
R&D expenditure but intervene in transparent firarsindustries. In light of this view, BJPT
(2008) find that higher R&D/total assets ratios asgatively (but insignificantly) associated

with the likelihood of being targeted by hedge fenHowever, hedge fund activism might not
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necessarily be short-term focused. For exampleciBgy Brav, and Jiang (2013) show that the
positive impact of hedge fund intervention on fioperational performance persists five years
after the intervention. If the market is sufficignefficient so as to recognize the long-term
benefit of hedge fund intervention, both the sharnd long-term stock price will incorporate the
enhanced value. More importantly, compared to othpes of investments, innovation is a
complex and costly process, making it difficultdesign contracts to reduce agency costs (e.qg.,
Holmstrom, 1989; Francis and Smith, 1995), allowimedge funds to create value through
effective monitoring. Hence, the question of whettrenot hedge funds prefer or avoid targeting
innovative firms is an empirical one.
[Table 2 about here]

Table 2 reports the hedge fund activism events tidrget innovative companies each
year. For the period of 2001-2007, 338 activism eventsktglace in high tech firms,
representing 29.6% of all events, and 459 activesrents took place in positive R&D firms,
representing 40.3% of the full samp@ver the same period, the percentage of activishisv
ranges from 25.8% to 37.6% in high tech firms aodnf35.5% to 45.3% in positive R&D firms.
To illustrate whether hedge funds are more likelytarget innovative firms, we compare the
percentage of activism events for innovative finmth the percentage of innovative firms in the
CRSP/Compustat databa¥ée find that the percentage of activist eventgpfusitive R&D firms
(40.3%) is significantly higher than the percentagé positive R&D firms in the
CRSP/Compustat database (37.6%)e percentage of activism events in the high fachs

(29.6%) is also higher (but insignificant) thanttlod the percentage of high tech firms in the
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CRSP/Compustat database. These results show tisstabedge funds do not tend to avoid
innovative companies.
[Table 3 about here]

In Table 3, we perform Probit regressions to furtbeamine whether activist hedge
funds tend to avoid innovative firms. The sampleludes all firms in the CRSP/Compustat
database from 2001 to 2007. The dependent variabée dummy equal to one if a firm is
targeted by activists during the following year areto otherwise. The explanatory variables
include a dummy indicating whether a firm is anawnative firm and other firm characteristics
that have been used in extant literature on healge &ctivism. In Columns 1 and 2, the indicator
for innovative firmsHigh_Tech,js a dummy that takes the value of one if a firma igigh tech
firm and zero otherwise. In Columns 3 and 4, thtbcator for innovative firmsPositive R&D,
is a dummy equal to one if a firm is a positive R&Bn and zero otherwise. An inspection of
the results in Table 3 shows that coefficients lmHigh_Techdummy and thé ositive_ R&D
dummy are all positive but statistically insignditt, suggesting that the likelihood for innovative
firms being targeted by activists is not signifitamifferent from those of non-innovative firms.
Among other control variables, we find that hedgeds tend to target firms with smaller size,
lower Tobin’s g, higher profitability, and lowerwiilend payouts, which are all consistent with
those of BJPT (2008). The results do not supperiibw that hedge fund activists tend to avoid
innovative firms. The complexity of innovative aaty does not appear to prevent hedge funds
from targeting firms in the high tech industry onfs with positive R&D.

3.2 What types of innovative firms are targeted byedge funds?
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If hedge funds do not avoid firms that engage imoirative activity, what type of innovative
firms do hedge funds target? That is, comparedrtovative firms that are not targeted by hedge
funds, what particular characteristics of targebwative firms are attractive to hedge funds? To
investigate this issue, we conduct a Probit anslyei identify firm characteristics that
significantly affect the likelihood of innovativérs being targeted by hedge funds. The sample
includes all innovative firms in the CRSP/Compustatabase. Again, we use two samples of
innovative firms: the high tech sample and the fpasiR&D sample. The dependent variable of
the Probit regression is a dummy variable equabrie if an innovative firm is targeted by
activist hedge funds and zero otherwise.

[Table 4 about here]

Table 4 reports the results from the Probit analy$She first three columns report the
results regarding the likelihood of being the tarfg high tech firms. Column 1 includes
innovation input and other firm characteristics eglanatory variables. Following Sapra,
Subramanian, and Subramanian (2013), we take fzilbm of one plus innovation variables;
i.e., Innovation inputand Innovation output equdbg(1+R&D/Sale3 and log(1+Patent
Index/Sales)respectively The result shows that the coefficient on innovaiioput is negative
but insignificant, consistent with the Probit résal BJPT (2008) that the level of R&D is not a
significant predictor for being the target. Colurincludes innovation output and other firm
characteristics as explanatory variables. The wefit on innovation output is significantly
negative. A one-standard-deviation decrease invianan output is associated with a 0.46

percentage point increase in the probability ohgeiargeted when all variables stay at mean.
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Considering that target innovative firms representy 1.70% of all innovative firms, the
marginal probability of innovation output is econoally meaningful. Column 3 includes both
innovation input and output as explanatory varigbldis shows that the effect of innovation
output is still significantly negative, while innation input remains insignificant. These results
show that hedge fund activists tend to target fiwith low innovation output for a given level of
innovation input, suggesting that innovation e#fitty is the main factor when hedge funds
choose target firms.

The last three columns of Table 4 report the redolt the likelihood of being the target
for positive R&D firms. The results are consistesith those for high tech firms and show that a
positive R&D firm’s innovation output is negativetglated to the likelihood of being targeted
when innovation input stays the same. We thus colecfrom Table 4 that activist hedge funds
do not simply target firms with low innovation inpinstead, innovation efficiency is a primary
factor in determining an innovative firm being tergd by activists. The fact that activist hedge
funds tend to target innovative firms with low lé&v@f innovation efficiency suggests that the
hedge funds believe that there is greater potetdiareate value from innovation firms with
greater inefficiency in their R&D investments.
3.3 Hedge fund activism and innovation outcome
In this section we answer the following questiomvwHdoes the intervention of activists change
the innovative activities of target firm&n the one hand, given that investments on innewati
projects are typically long-term focused and exhlogh levels of business complexity and

information asymmetry, the market may not fully eggpate the impact of activist intervention in
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innovation intensive targets. As such, activistdgeedunds might be incentivized to cut R&D
expenditures to improve the short-term performandehinder firms’ innovation capacity in the
long run. In fact, opponents of hedge fund activisften claim hedge fund activists to be
short-term focused and financial engineering ogdrand that their actions could hurt targets’
long-term real performance. However, if the marttees not reward myopic behavior, activist
hedge funds might aim to create long-run valuesioareholders by optimizing the resource
reallocation of innovative activity and improve tha#icient R&D expenditures of target firms.
Holmstrom (1989) argues that it is costly to designtracts to promote inventive activity given
the unique characteristics of innovation: long-termature, high risk and unpredictability.
Therefore, the success of innovation hinges greatlyhe monitoring by shareholders. Extant
literature has shown that hedge funds are moreteféemonitors as they are different than that
of other institutional investors such as banksjiasce companies, mutual funds, pension funds,
and endowment funds, which are all subject to @gQuy and political restrictions, conflicts of
interest, and liquidity constraints (e.g., ArmoundaCheffins, 2009; Klein and Zur, 2009;
Thompson, 2006)As such, hedge fund activists could be more effedinan other institutional
investors at spurring innovative activities.

We use the difference-in-difference method to exantine effects of hedge fund activism
on firm innovation. We first construct a group oftthed innovative (control) firms for actual
target innovative (treatment) firms. Specificaligr each actual target innovative firm, we find 5

closely matched innovative firms that are in thensayear, in the same industry based on the

three-digit SIC code, and in the same 10*10 siz# laook-to-market sorted portfolios 2 years
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before the events (BJPT, 2008). If the narrow gédtgield no match, we relax the industry group
to the two-digit SIC code and 5*5 size and book¥tarket sorted portfolios. For high tech target
firms, we require that all matched firms belondhe high tech industry. For positive R&D target
firms, we require that all matched firms have pesiR&D. Both target and matched firms are
required to have 5 consecutive years of Compustat atound the target year. By doing so, for a
high tech sample, we construct a panel data s&B8ftarget firms and 198*5 matched firms
formed from two years before the target year to62@thich is the last year of our innovation
output data. Similarly, for the positive R&D sampiee create a panel data set of 279 target
firms and 279*5 matched firms from two years befihie target year to 2006.

We then estimate the following difference-in-diface regression on the sample of
target and matched innovative firms:

Yii=¢ TargetAfteg+ X+ ai+ fit+ et (1)

whereY; is firm i’s innovation input log(1+R&D/Sales) or innovation outputl¢g(1+ Patent
Index /Saleg)in year t.o; denotes firm-fixed effecf; denotes year-fixed effect. Following the
standard difference-in-difference approathrgetAfterequals 1 for target firms from one year
after the activist intervention to 2006 when theagke period ends and O otherwi¥g.denotes a
set of firm characteristic variables that couldeaffinnovation outcome, following Atanassov,
Nanda, and Seru (2007) and Seru (2010). They ierdlglyed total assets to control for firm size,
current ROA to control for firm performance, laggiebt-to-asset ratio to control for the level of
leverage, lagged Tobin’s g to control for firm vation, and firm age to control for the effect of

different R&D life cycles on innovative activity.oTtackle the serial correlation problem in
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difference-in-difference regression, we use clestestandard errors at the firm level (Bertrand,
Duflo, and Mullainathan 2004; Petersen, 2007). Gitleat a hedge fund intervention could
happen in the middle of a year, we exclude obsemwatin event year t in the
difference-in-difference regressions to allow farl@an classification of observations into before
and after interventions.

[Table 5 about here]

Table 5 reports the impact of hedge fund activismtarget firms’ innovation outcome.
Panels A and B present the results for the high &ew positive R&D firms, respectively. The
first three columns examine the effect on innovaimmput. Column 1 includes onlyargetAfter
firm-fixed effect, and year-fixed effect, while @ohn 2 adds a battery of firm characteristics as
control variables. The coefficients on thargetAfterare insignificantjndicating no significant
change of innovation input after hedge fund intati. The result does not support the view
that hedge funds take myopic action by cutting R&Kkpenditures to improve the short-run
performance.

Columns 4 to 5 of Table 5 report the regressiomnltesvhen innovation output is the
dependent variable. First note that the coeffigianmt the control variablewe largely consistent
with previous findings in the literature (Atanass@p13). For example, innovation output is
negatively related to firms’ size and leverage @nahot significantly related to profitability,
Tobin’s g and age. More importantly, we find thatiast intervention results in a significant

increase in innovation output for both the highhtemd positive R&D firms. Specifically, in

® Including observations in event year yields simitsults.
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Panel A, the coefficient ohargetAfterin Column 5 is 0.175, showing that innovation attfor
the average target firm increases by 17.5% aftenthivist event.

We also examine the potentially dynamic effecteddpe fund intervention. In other words,
we are interested in whether the effect of actiwiggrvention on innovation reverted two years
after the intervention, given that the hedge furidgting period is about two years (Brav et al.,
2008). We replacdargetAfterwith two dummy variablesTargetAfterlequals 1 at one year
after the firm is targeted by hedge funds (t+1) Brmtherwise, andargetAfter2equals 1 from
two years after the firm is targeted by hedge fuled2006 £ t+2) and 0 otherwise. Columns 3
and 6 report the coefficients ohargetAfterl and TargetAfter2 for innovation input and
innovation output, respectively. The coefficientr f@argetAfterl and TargetAfter2 are
insignificant for innovation input, while they abeth significantly positive for innovation output.
Specifically, Column 6 shows that the activist dvenhances innovation output by 15.5%
(TargetAfter) one year after intervention, and by 16.9PargetAfterd two years after targeting.
This suggests that hedge fund activism continuesasie a significantly positive impact on
innovation output after two years of activist imemtion. The results show that the impact of
hedge fund intervention on innovation outcome didevert two years after innovation.

To summarize, we find that hedge fund activism dusschangearget firms’ innovation
input but increases innovation output, indicatilgtthedge fund intervention increases the
efficiency of innovative activity in target-innoveg firms. Our finding is consistent with the
results of Brav, Jiang, and Kim (2013), who findattharget firms’ production efficiency

increases after hedge fund interventions, suggestiat hedge fund intervention is associated
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with a real change in target firms’ fundamentals.

3.4 Passive versus Active Intervention Events

We have shown that innovative firms with lower imaton efficiency are more likely to be
targeted by hedge funds, upon which their innowvatiotput improves. The results are consistent
with two alternative explanations. One is thatitherovement in innovation output is due to the
active intervention of hedge funds. The other @&t thedge funds passively select innovative
firms that have lower present output but are exqubtd increase their output in the future. In
other words, the observed improvement in innovatiotput is due to hedge funds’ passive stock
selection ability.

Brav, Jiang, and Kim (2013) point out that changetargeted firms’ performance that
are well documented in the literature are unlikelyhappen if hedge funds simply take passive
positions. Activists hold a concentrated equitykstan target firms, and their average holding
period is around two years. It is unlikely thatythere willing to hold long term undiversified
positions without specific goals.

Nevertheless, to distinguish between active intgiea and passive selection
explanations, we investigate whether the changaraivation output is associated with hedge
funds’ intervention agenda. In particular, we dlfgsactivist events into two categories, passive
intervention and active intervention events, acetwydo the stated objectives that the activist
funds provide when they announce activism. Passitervention events are those in which
hedge funds view targets as undervalued and wilf oommunicate with the management to

improve shareholder values without taking more aggjve tactics. Active intervention events
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are those in which hedge funds have specific obgxtand will take aggressive intervention
tactics. If hedge fund intervention has a causgbaich on the improvement of corporation
innovation, we should expect that the improvemantutput is more likely to exist for active
intervention events. Conversely, if hedge fundsyaniticipate the improvement of innovation
but play a passive role, we should expect thatithgroved output also exists in passive
intervention events.

[Table 6 about here]

Table 6 shows the stated objectives and tactictk ltbedge funds provide when they
announce activism. Passive intervention eventsesemt 47.93% in the high tech sample and
46.84% in the positive R&D sample. All passive m@ntion events in this objective involve
only communication with the management without\ectiactics.In active intervention events,
hedge funds tend to launch more aggressive tattieshieve their activism agenda, which are
classified into six sub-categories: seeking boagrasentation, making formal shareholder
proposals or public letters, threatening to suefitihe or to launch proxy fight, launching proxy
fight, suing the company, and intending to taketdrof the company (Brav, Jiang, and Kim,
2010)°

[Table 7 about here]

Table 7 provides the difference-in-difference regren on the impact of hedge fund

intervention for passive and active interventioergs, respectively. Columns 1 to 2 (3 to 4) in

Panel A report the results for active (passivegrivention events in high tech firms. The results

® We manually collect this information using the §edund events information provided by Professangiwei.
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show that active intervention is associated witigaificant increase in target firms’ innovation
output. Most noticeably, the coefficient diargetAfterin Column 2 indicates a 26.8% increase
in innovation output. This size of output incre@sd.5 times that of th€argetAftercoefficient

in the whole high tech event sample. Therefore rédggession results demonstrate a significant
value enhancement in terms of target firms’ innmrabutput when hedge funds intervene with
an active agenda. On the contrary, all coefficiem$argetAfterare insignificant at the 5% level
for passive intervention events. Panel B presemitas results for positive R&D firms.

The results from Table 7 show that hedge fund wetstion is associated with an
improvement on target firms’ innovation output ctige intervention events. In contrast, there is
no significant difference in innovation output iagsive intervention eventshe results do not
support the view that hedge funds passively séieas that have low present innovation output
but are expected to improve in the future. Ratiesypports the notion that hedge funds need to
get actively involved in corporate governance ideorto improve the level of innovation output
of target companies. Overall, the evidence is @est with the active intervention explanation
but not the passive selection explanation, sugggshiat active involvement of hedge funds is
crucial to effectively improve the innovation outpu
3.4 Product market competition and hedge fund interention
The results so far show that activist hedge furad&ta positive effect on target firms’ innovative
activities. A naturally following question is thusow do activists enhance innovations? Aghion,
Reenen, and Zingales (2013) point out that thexdévap possible mechanisms. One is the career

concern channel that a manager could hesitatentavate because he is concerned about losing
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jobs if an unlucky draw occurs when trying to inat®. The presence of institutional investors
could increase the risk tolerance of managers armburage innovation through frequent
monitoring that helps identify if the failure ofrinvation is due to bad luck or low managerial
ability. An empirical prediction of this channel that institutional investors could ehance
innovative activities for firms in high competitiiedustries given that the managerial career
concerns are more severe in these industries. fhiee i8 a discipline channel in that institutional
monitoring can effectively discipline lazy managesiso desire to live a quiet life and can force
them to work harder in innovations. The empiricaplication is that institutional investors could
enhance innovative activities for firms in low coetiive industries given that managers are
likely to have more slack in less competitive irties.

To identify channels through which hedge fund astv affects innovation, we
investigate the role of product market competitionthe impact of hedge fund activism on
innovation. Specifically, we augment eq. (1) aniiheste the following equation:

Yii=¢, TargetAfteg+ g TargetAftegxLow Competition +0Xii+ai+ St et (2)
The coefficient onTargetAftey now presents the effects of hedge fund intervestion
innovation in high competitive industries, whileethcoefficient on the interaction term
TargetAftegxLow Competition captures the difference between high competitideistries and
low competitive industries in activists’ impact amovation. We measure market competition
using the sale-based Herfindahl index in the fdgitdndustry. To check the robustness of our
results, we create two dummies to indicate if aseobation is in low competitive industries:

Low Competition_P5@ a dummy variable equal to one if a firm-yeas heherfindale index that
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is above the mediahow Competition_P2% a dummy variable equal to one if a firm-yeas ha
Herfindale index that is above the 25 percentile.

Table 8 reports estimated results for Equation I23hows that, in all cases, there is no
significant change of innovation input after hedged intervention in either high or low
competitive industries. However, we find that aistivintervention results in a significant
increase in innovation output in high competitivelustries. The coefficients ohargetAfteg
are all positive and significant in innovation ouitpegressions. For example, the coefficient on
TargetAfterin Column 3 is 0.132 and significant at 5%, shayimat innovation output increases
by 13.2% for target firms in the high competitiomdustries. Moreover, the coefficients on
TargetAfterxLow Competition_P5@re insignificant, showing that there is no sigpaift
difference in the impact of hedge fund interventi@tween low and high competition industries.
The results are similar usingow Competition_P25as the indicator for low competitive
industries.

Hence, our results show that hedge fund intervargithances innovations of target firms
in both high and low competitive industries, sudggesthat hedge fund interventions could
improve innovation through both career concern disdipline channels. In other words, the
intervention of activist hedge funds provides twmdtions that promote innovation: reducing
managerial career concerns by lower informationrasgtry between investors and managers
and pushing managers to work harder in innovaiitve. results suggest that effective monitoring
plays a crucial role in hedge funds’ positive imgaan target firms’ innovative activities.

It is important to note that our findings suppdre ttheoretical argument by Aghion,
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Reenen, and Zingales (2013) but differ from thempgical findings that institutional investors
enhance innovation through only the career condmrn not the discipline channel. Their
institutional investors include all institutionalvaers who file a Form 13-F with the SEC on a
quarterly basis when they have greater than $10lomin equity assets under discretionary
management. These institutional investors couldude insurance companies, mutual funds,
pension funds, and endowment funds. Activist hddgeds are different from typical institutional
investors who are subject to regulatory and paliticestrictions, conflicts of interest, and
liquidity constraints (e.g., Armour and Cheffin§0®, Klein and Zur, 2009, Thompson, 2006).
Moreover, traditional institutional investors tygily focus on changing corporate governance
rules whereas hedge funds address specific governangsiss part of larger plans to improve
target firm performance (Kahan and Rock, 2007; Gat andJotikasthira 2012; Gillan and
Starks, 2007). As such, hedge fund activists cdnddmore effective than other institutional
investors in disciplining managers. Indeed, theresome evidence that institutional investors
such as mutual funds and pension funds do not alle ¥o the firm (Black, 1990; Karpoff, 2001;
Romano, 2001 and Gillan and Starks, 2007). Takegether, the results suggest that it is
important to distinguish different types of institunal investors who might differ in their risk
preferences, monitoring capacities, and investeizbns and, as a result, could affect a firm’'s
innovation in significantly different ways.

3.5. Stock market reaction

So far, we find that hedge fund intervention isoagsted with an improvement in innovations.

This section examines how the market perceivegftieet of hedge fund activism on innovative
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target firms.

BJPT (2008) show that hedge fund intervention soeisited with positive stock market
reactions, suggesting that the market rapidly peesethe enhanced value that the activism
brings to the firms. However, due to the opaque@mdplex business nature of innovative firms,
hedge fund activism may experience delays in treolugion in the market price of the
intervention’s impact (Kahn and Winton, 1998). &f, sarget innovative firms may experience
lower short-term abnormal returns than those nowvative target firms. Moreover, if the
market views that the improvement in innovationtamporary given the long-run nature of
innovation, the increase in stock price, if anyiksly to be short lived.

[Figure 1 about here]

To investigate the stock market reaction to hedgel fintervention among innovative
firms, Figure 1 plots the average buy-and-holdrretn excess of the buy-and-hold return on the
value-weighted NYSE/Amex/NASDAQ index for innovativargets and non-innovative targets
from 12 months prior to the Schedule 13D filing nfoto 60 months afterwardln Figure 1A,
the diamond (triangle) line plots the abnormal clative returns for high tech (non-high tech)
target firms. InFigure 1B, the diamond (triangle) line plots abnakrmoumulative returns for
positive R&D (zero R&D) target firms. We find thabnormal cumulative returns experience a
sharp increase in the event month for all firffiike mean of the event month excess returns is

4.86% (5.04%) for high tech targets (non-high teoigets), and 4.84% (5.08%) for the positive

" For the activist events that are not filed in tBehedule 13 (those large-sized firms in which hefigel
investments are less than 5% or those events wisisimy Schedule 13 filing date), we use the firabljz
announcement date of the activist events. Ther@&mich events.

29



R&D (zero R&D) target firms, and the mean differeadetween innovative and non-innovative
target firms are statistically insignificant. Thesesults suggest that, despite the opaque and
complex nature of innovative firms, the market dipirecognizes the impact of hedge fund
intervention to the same extent as for non-inneeafirms.

In addition, Figure 1 further shows that the loegyt abnormal cumulative returns of
innovative firms continue to increase in the follogr 60 months after activist targeting. For
example, the diamond line (high tech firms) in FeguA experiences a nearly monotonic
increase after activist targeting and reaches itjigest point of 35.7% at the end of the 60-month
period. This is in contrast to the triangle lin®rrhigh tech firms), which slowly increases and
ends at the value of 21.5% at the end of the peifogure 1B shows a similar pattern of
long-term abnormal returns. In Table 9, we furthegort statistics on the cumulative abnormal
returns associated with hedge fund activism 12 hwiefore activist targeting, at the event
month, and 12, 24, 36, 48, and 60 months aftewriatintervention. The main finding is that
cumulative abnormal returns remain positive atétent month and in all months after and are
significant in 36 months and 48 months after astitargeting.

To summarize, innovative targets experience theestvel of abnormal returns as
non-innovative targets at the event month. Moreotrere is no evidence that the rise of stock
prices upon intervention reverts in the long rumeTfact that the benefit of hedge fund
intervention in innovative firms is indeed recogrdzby the market suggests that hedge funds
bring long-term value enhancement for the sharedisldf innovative firms.

4. Conclusion
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Innovation is the main engine of economic growtkl #me key to the survival and success of
individual firms. The rising popularity of actividtedge funds has raised the concern that
activists could pursue short-term interest thdtaemful to the firm’s long-run performance and
thus its value. In particular, the potential myojehavior of hedge fund activists could be
detrimental to innovation that requires a long-texemmitment of resources. However, despite
the increasing importance of activist hedge fundshie corporate governance domain and its
potential impact on firm innovations, no extantdstinas examined whether activist hedge funds
hinder or enhance corporate innovations.

This paper fills this gap and provides a compreivenisivestigation on how hedge fund
activism affects firm innovation. We find that atst hedge funds do not avoid targeting
innovative firms despite their high business uraiaties. Instead, they tend to target innovative
firms that have low levels of innovation efficiendyurthermore, we find that activist hedge
funds do not cut target firms’ R&D but significantincrease their innovation output after
interventions, and such an increase is more sgamfiamong target firms whose hedge funds
have explicit objectives and aggressive tacticstedeer, we show that the hedge fund activists
improve innovation outputs for target firms in boligh and low competitive industries,
suggesting that activist hedge funds enhance iiwovay reducing managerial career concerns
and slack through effective monitoring. The stoclarket reacts positively to hedge fund
activism on innovative firms, in both the short dadg run. Overall, our results do not support
the view that activist hedge funds are myopic aic tshort-term actions that hinder a firm’s

innovation. Rather, hedge funds improve the innowagfficiency of target innovative firms and
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deliver long-term benefit to shareholders of inrtoxea firms. Our findings echo the recent
findings by Bebchuk, Brav and Jiang (2013) and Bdang and Kim (2013) that activist hedge
funds have a long-run positive impact on a firméalr activities. Our results suggest that

effective monitoring by activist investors couléypla crucial role in enhancing firm innovations.
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Figure 1. Abnormal Returns for Innovative Target Firms and Non-Innovative Target Firms
This figure depicts the abnormal cumulative retufmis innovative target firms and non-innovativegetr firms around the
Schedule 13D filing, from 12 months prior to théh&dule 13D filing to 60 months afterward. Abnorroamulative return is the
average buy-and-hold return, in excess of the mag#eold return on the value weighted NYSE/Amex/NASDindex during
the event window. In Figure 1A, the diamond (tril@dine is the abnormal return for high (non-higégh target firms over the
event window. In Figure 1B, the diamond (triandieg is the abnormal return for positive (zero) R&&rget firms over the

event window.

Figure 1A: High Tech Sample
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Panel 1B: Positive R&D Sample
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Table 1
Characteristics of Target Firms
This table reports the characteristics of targetdi The first three columns present summary $tifor the whole
target firms. The middle three columns present samgrstatistics for high tech firms which are definey 3 digit
SIC code (Kile and Phillip, 2009). The last thre#umns present summary statistics for positive R&ns that
have positive R&D expenditures in the past fivergedll the financial variables are defined in thppendix, and

winsorized at the 1% level.

Total Sample High Tech Sample Positive R&DnSke

mean median n mean median n mean median n
MV 837.541 181.25 1036 600.451 161.478 316 @3, 177.992 429
BM 0.103 0.573 1035 0.119 0.413 315 0.299 0.485 428
Tobin's q 1.654 1.291 1035 2.077 1.685 315 1.906 551. 428
Sales Growth 0.986 0.052 944 0.846 0.051 286 1.399 0.066 393
Profitability 0.17 0.083 945 0.074 0.044 290 0.147 0.068 398
Cash Flow 0.035 0.051 944 -0.043 0.036 290 -0.022 .04 398
Leverage 0.243 0.193 1053 0.18 0.054 318 0.175 0.08433
Cash 0.194 0.102 970 0.347 0.315 297 0.304 0.246 4 40
Dividend 0.011 0 1032 0.006 0 314 0.007 0 427
Inno. Input 0.115 0 1035 0.331 0.109 310 0.28 0.074424
Inno. Output 0.154 0 1035 0.384 0 310 0.349 0 424
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Table 2
Summary of Activist Events

This table reports the number of activist eventesgyears, and the percentage of events for itivevierms as
compared to the percentage of innovative firmshia whole CRSP/Compustat database. The first column
reports the number of events in each year. Colutnaisd 3 report the percentage of events for high fiems

and the percentage of high tech firms in the CR8m®{@listat database. High tech firms are defined digis

SIC code (Kile and Phillip, 2009). Columns 4 anceport the percentage of events for positive R&mé§ and

the percentage of positive R&D firms in the CRSRfpastat database. Positive R&D firms are firms have
positive R&D expenditures in the past five years.

Activist High Tech Sample Positive R&D Sample

Events Targeted CRSP/Compustat Targeted CRSP/Compustat
2001 85 27.1% 30.0% 37.6% 39.0%
2002 114 30.7% 29.6% 42.1% 38.7%
2003 117 37.6% 29.1% 45.3% 38.3%
2004 141 27.7% 29.1% 35.5% 37.0%
2005 229 25.8% 28.4% 37.6% 37.2%
2006 246 30.9% 27.4% 39.8% 36.7%
2007 208 29.8% 26.3% 44.2% 35.7%
Total number of

1140 29.6% 28.6% 40.3%** 37.6%

events
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Table 3
Probit Analysis of Targeting Probability for Innov ative Firms

This table reports the effects of covariates onghabability of being targeted by activist hedgads. The
dependent variable is a dummy variable equal toibtieere is hedge fund activism targeting the camp
during the following year (that is ,all covariata® lagged by 1 yealigh_Techis a dummy variable that takes
1 if a firm belongs to the high tech industry adting its three-digit SIC code, and 0 otherwiBesitive_ R&D
is a dummy variable that takes 1 if a firm has {posiR&D expenditures in the past five years, aratl@erwise.
Other financial variables are defined in the Appendnd winsorized at the 1% level. For each indeleat
variable, we report probit coefficients, t-statist{in parentheses), and the marginal probabilignge induced
by one-standard deviation change in the valueshefdovariates from their respective sample averdiges
brackets). The sample includes all target firmsnfi2z001 to 2007. *, ** and *** indicate statisticalgnificance
at the10%, 5%, and 1% levels.

Full Sample
(1) (2) (3) 4)
High_Tech 0.014 0.033
(0.50) (1.10)
[0.03%)] [0.07%]
Positive_R&D 0.011 0.0041
(0.42) (0.15)
[0.03%)] [0.01%]
MV -0.016**=* -0.020**=* -0.016**= -0.020***
(-5.29) (-5.93) (-5.31) (-5.92)
[-0.57%] [-0.69%] [-0.57%] [-0.69%]
Tobin's q -0.040**=* -0.033**= -0.040%*=* -0.032**=*
(-6.08) (-4.66) (-6.08) (-4.57)
[-0.76%] [-0.61%] [-0.76%] [-0.59%)]
Leverage 0.069 0.064
(1.55) (1.42)
[0.11%)] [0.10%]
Dividend -2.12%** -2.19%**
(-3.76) (-3.86)
[-0.28%] [-0.29%)]
Profitability 0.13**= 0.13%*=
(3.06) (2.95)
[0.32%)] [0.31%]
Age 0.0072** 0.0070***
(5.47) (5.37)
[0.33%)] [0.32%)]
N 51087 48711 51087 48711
Pseudo R-sq 0.010 0.016 0.010 0.016
Percent Targeted 1.87% 1.85% 1.87% 1.85%
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Table 4

Probit Analysis of Targeting Innovative Firms
This table reports the effects of innovation chamastics on the probability of being targeted loyivast hedge
funds. The left three columns report results tleding innovative firms as high tech firms which defined by
their three-digit SIC codes, and the right threkioms report results that define innovative firnsspmsitive
R&D firms that have positive R&D expenditures iretpast five years. The dependent variable is Ififhais
targeted by hedge funds in the next fiscal yead @notherwise. All the independent variables (firm
characteristics) are defined in the Appendix andsaiized at the 1% level. For each independenalla; we
report probit coefficients, t-statistics (in pafeeges), and the marginal probability change indubgd
one-standard deviation change in the values ofdhariates from their respective sample averagelréckets).
The sample includes all target firms from 2001 @02 *, ** and *** indicate statistical significarcat the10%,
5%, and 1% levels.
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High Tech Sample

Positive R&D Sample

1) (2) (3) 4) ) (6)
Innovation Input -0.063 -0.023 -0.028 0.014
(-1.23) (-0.45) (-0.59) (0.3)
[-0.18%)] [-0.06%] [-0.07%)] [0.03%)]
Innovation Output -0.12%** -0.11%%* -0.13%** -0.14%x*
(-3.20) (-3.06) (-3.91) (-3.92)
[-0.46%] [-0.45%] [-0.49%)] [-0.49%)]
MV -0.017**  -0.016***  -0.016*** -0.013***  -0.012**  -0.012***
(-3.03) (-2.99) (-2.99) (-3.56) (-3.53) (-3.53)
[-0.70%] [-0.68%] [-0.68%] [-0.56%] [-0.54%] [-0450]
Tobin's q -0.047**  -0.045**  -0.045*** -0.064***  -0.061***  -0.062***
(-3.65) (-3.57) (-3.52) (-4.74) (-4.60) (-4.60)
[-0.83%] [-0.79%)] [-0.78%)] [-1.12%)] [-1.05%] [-1606]
Profitability 0.058 0.069 0.059 0.039 0.036 0.042
(0.96) (1.21) (0.99) (0.68) (0.68) (0.73)
[0.17%)] [0.20%)] [0.17%)] [0.10%] [0.09%)] [0.119%)]
Sales Growth -0.015 -0.014 -0.014 -0.0018 -0.00021 -0.00018
(-0.76) (-0.71) (-0.72) (-0.10) (-0.01) (-0.01)
[-0.10%] [-0.09%] [-0.09%] [-0.01%)] [0.00%] [0.00%
Leverage 0.11 0.1 0.1 -0.004 -0.012 -0.01
(1.63) (1.55) (1.52) (-0.05) (-0.16) (-0.14)
[0.20%)] [0.19%)] [0.19%)] [-0.01%)] [-0.02%)] [-0.02%)]
Dividend -1.09 -1.22 -1.25 -2.11** -2.28** -2.26**
(-1.03) (-1.15) (-1.17) (-2.04) (-2.19) (-2.18)
[-0.12%)] [-0.14%)] [-0.14%)] [-0.22%)] [-0.23%)] [-0320]
Age 0.007** 0.007** 0.007** 0.0075**  0.0072**  0.0072**
(2.39) (2.35) (2.31) (3.64) (3.49) (3.5)
[0.25%)] [0.24%)] [0.24%)] [0.32%)] [0.30%] [0.30%]
N 15019 15019 15019 20663 20663 20663
pseudo R-sq 0.02 0.023 0.023 0.022 0.026 0.026
Per targeted 1.74% 1.70% 1.70% 1.69% 1.65% 1.65%

40



Table 5

Effects of Hedge Fund Activism on Innovation Outcore
This table presents regression results for the anpé& hedge fund activism on innovation input, inaton
output of target firms. Panel A reports resultsHagh tech firms that are defined by three-digi€ ®lodes, and
Panel B reports results for positive R&D firms thalve positive R&D expenditures in the past fivarge For
each target company, we have 5 matched firms wdniefformed from other innovative companies in thee
industry plus a best possible match along the aim book-to-market dimensiongargetAfteris a dummy
variable that equals to 1 for firms from one ye#eraactivist targeting to 2006 which is the endtioé data
sample ¥ t+1), and O for other yearfargetAfterlis a dummy variable that equals to 1 for firmshat year one
year after activist targeting (t+1), and O for otlyears.TargetAfter2is a dummy variable that equals to 1 for
firms from two years after activist targeting to0B0¢ t+2), and O for other yearall the control variables (firm
characteristics) are defined in the Appendix anasaftized at the 1% level. Heteroskedasticity-rol1ssatistics
adjusted for clustering within companiase in parentheses. Significance at the 10%, 5%,18a levels is
indicated by*, ** and ***, respectively.
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Innovation Input Innovation Output

1) (2) (3) 4) ) (6)
Panel A: High Tech Sample
TargetAfter -0.039 -0.047 0.175%** 0.162***
(-1.171) (-1.421) (2.760) (2.601)
TargetAfterl -0.041 0.155**
(-1.589) (2.101)
TargetAfter2 -0.054 0.169**
(-1.217) (2.017)
log(Lagged AT) 0.024 0.024 -0.093** -0.093**
(1.143) (1.144) (-2.314) (-2.314)
Profitability -0.105** -0.105** 0.039 0.039
(-2.186) (-2.186) (0.545) (0.545)
Lagged q -0.005 -0.005 0.004 0.004
(-0.953) (-0.951) (0.470) (0.469)
Lagged Leverage -0.076* -0.077* -0.221* -0.221*
(-1.869) (-1.872) (-1.714) (-1.713)
Age 0.002 0.001 -0.009 -0.009
(0.130) (0.081) (-0.141) (-0.131)
Constant -0.126 -0.234 -0.231 0.589** 1.077* 1.074*
(-0.427) (-0.750) (-0.743) (2.034) (1.857) (1.855)
Year effect Yes Yes Yes Yes Yes Yes
Firm effect Yes Yes Yes Yes Yes Yes
N 3002 2976 2976 3002 2976 2976
adj. R-sq 0.794 0.798 0.798 0.355 0.363 0.363
Panel B: Positive R&D Sample
TargetAfter -0.044 -0.041 0.185*** 0.163***
(-1.480) (-1.543) (3.467) (3.092)
TargetAfterl -0.042* 0.141**
(-1.795) (2.398)
TargetAfter2 -0.040 0.188***
(-1.219) (2.693)
log(Lagged AT) 0.068*** 0.068*** -0.055 -0.055
(2.850) (2.855) (-1.426) (-1.420)
Profitability -0.223** -0.223** -0.078 -0.078
(-2.256) (-2.256) (-0.559) (-0.561)
Lagged q -0.005 -0.005 -0.003 -0.003
(-0.794) (-0.794) (-0.433) (-0.437)
Lagged Leverage -0.092 -0.092 -0.278** -0.277*
(-1.483) (-1.483) (-2.290) (-2.286)
Age -0.024** -0.024** -0.049 -0.049
(-1.980) (-1.971) (-1.092) (-1.075)
Constant 0.164** 0.108 0.108 0.682** 1.506*** 1.502**
(3.312) (0.751) (0.752) (2.715) (2.934) (2.920)
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Year effect Yes Yes Yes Yes Yes Yes

Firm effect Yes Yes Yes Yes Yes Yes
N 4049 4024 4024 4051 4026 4026
adj. R-sq 0.774 0.780 0.780 0.385 0.390 0.390
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Table 6
Summary of Hedge Funds’ Stated Tactics and Objectas
This table reports the summary of activist eventshie innovative firms sorted by hedge funds’ statkjectives and tactics. Columns 1-2 define thwative sample by
three-digit SIC codes and report the number of &yethe percentage among all events of each cateGmiumns 3-4 define the innovative sample by tpasiR&D

expenditures in the past five years. Percentageswguto more than 100% since one event may havéiphubbjectives. However, the first category ahd bther seconc
category are mutually exclusive.

L ) High Tech Sample Positive R&D Sample
Objective Categories

Num of Events % of Sample Num of Events % of Samp
1.Passive Intervention/General objectives Events 2 16 47.93% 215 46.84%
2.Active Intervention/Explicitly objective Events 76 52.07% 244 53.16%
-Seek board representation 39 11.54% 48 10.46%
-Shareholder proposal/public letters 119 35.21% 164 35.73%
-Threat to sue/proxy fight 28 8.28% 19 4.14%
-Proxy contest 42 12.43% 62 13.51%
-Lawsuits 19 5.62% 19 4.14%
-Takeover bid 14 4.14% 19 4.14%
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Table 7
Effects of Hedge Fund Activism on Innovation Outcora: Active versus Passive Intervention Events

This table presents regression results for the @énpfhedge fund activism on innovation input anddvation output for active and passive interventéwvents separately.
Passive intervention events are those that hedggsfuiewed that targets are undervalued and théycammunicate with the management to improve diacer values
without taking more aggressive tactics. Active imémtion events are those that hedge funds hawsfispebjectives and plan to take aggressive tactanel A reports results
for target high tech firms. Panel B reports resfdtstarget positive R&D firms. For each target gamy, we have 5 matched firms which are formed foiher innovative
companies in the same industry plus a best possibteh along the size and book-to-market dimensidagetAfteris a dummy variable that equals to 1 for firmarirone
year after activist targeting to 2006 which is #ved of the data sample, and O for otherwise. Afitiad variables (firm characteristics) are definadthe Appendix and
winsorized at the 1% level. Heteroskedasticity-sihiustatistics adjusted for clustering within canfes are in parentheses. Significance at the B3%p,and 1% levels is
indicated by*, ** and ***, respectively.
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A: High Tech Sample

B: Positive R&D Sample

Active Intervention Events

Passive Intervention fige

Active Intervention Events

Passive Interventivents

Inno. Input Inno. Output Inno. Input Inno. Output nnb. Input Inno. Output Inno. Input Inno. Output
@) 2 3 4 1) 2 3 4
TargetAfter -0.021 0.268*** -0.068 0.085 -0.032 0.200*** -0.031 0.131*
(-0.387) (2.770) (-1.538) (0.996) (-0.742) (2.599) (-1.079) (1.836)
log(Lagged AT) 0.052* -0.101 0.002 -0.088* 0.090*** -0.078 0.039* -0.041
(1.691) (-1.638) (0.083) (-1.707) (2.600) (-1.327) (1.672) (-0.856)
Profitability -0.097 0.048 -0.106** 0.029 -0.275** -0.072 -0.142 -0.072
(-1.374) (0.543) (-2.138) (0.276) (-2.404) (-0.324) (-1.102) (-0.561)
Lagged q -0.002 0.008 -0.008 -0.001 -0.006 -0.010 -0.004 02.0
(-0.283) (0.770) (-1.513) (-0.066) (-0.729) (-0.y89 (-0.542) (0.221)
Lagged Leverage 0.002 -0.177 -0.135** -0.272 -0.058 -0.277 -0.075 0.262
(0.023) (-1.198) (-2.348) (-1.481) (-0.664) (-1.594 (-1.160) (-1.605)
Age -0.002 0.046 0.008 -0.134** -0.028 -0.043 -0.019 .07
(-0.156) (0.811) (0.281) (-2.003) (-1.488) (-0.648) (-1.645) (-1.295)
Constant 0.019 0.774 -0.239 2.092%** 0.095 1.644** 0.161 198**
(0.085) (1.316) (-0.609) (3.067) (0.393) (2.096) .06D) (2.714)
Year effect Yes Yes Yes Yes Yes Yes Yes Yes
Firm effect Yes Yes Yes Yes Yes Yes Yes Yes
N 1269 1269 1707 1707 1783 1783 2243 2243
Adj. R-sq 0.804 0.364 0.786 0.350 0.781 0.370 0.788 0.391
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Table 8
Product Market Competition and Effects of Hedge Fuml Activism on Innovation Outcome

This table presents regression results on thesictien between product market competition and iigaict of hedge fund activism on innovation inpud amovation output.
Panel A report results for high tech firms that deéned by three-digit SIC codes, and Panel B meqgsults for positive R&D firms that have pos@iR&D expenditures in
the past five years. For each target company, we Bamatched firms which are formed from other wative companies in the same industry plus a bessiple match
along the size and book-to-market dimensidasgetAfteris a dummy variable that equals to 1 for firmsrirone year after activist targeting to 2006 whiglthie end of the
data samplex(t+1), and O for other yearcow Competition_P5@s a dummy variable equal to one if a firm is miadustry whose Herfindahl index is above the damp
median and zero otherwiseow Competition_P2% a dummy variable equal to one if a firm is miadustry whose Herfindahl index is above the 2fcpntile of the
sample and zero otherwise. All control variabléar(fcharacteristics) are defined in the Appendix avinsorized at the 1% level. Heteroskedasticityust t-statistics
adjusted for clustering within companies are irep#lreses. Significance at the 10%, 5%, and 1%deéséhdicated by*, ** and ***, respectively.

A: High Tech Sample B: Positive R&D Sample
Inno. Input Inno. Output Inno. Input Inno. Outp
1) 2) 3) 4) 1) 2) 3) 4)
TargetAfter -0.024 -0.042 0.132**  (0.158** -0.059 -0.047 0.139** 0.152**
(-0.680) (-1.156) (2.009) (2.355) (-1.484) (-1.461) (2.053) (2.554)
TargetAfterxLow Competition_P50 -0.043 0.022 0.051 0.018
(-0.987) (0.303) (1.097) (0.235)
TargetAfterxLow Competition_P25 -0.020 -0.055 0.049 -0.017
(-0.423) (-0.470) (1.544) (-0.296)
log(Lagged AT) 0.024 0.025 -0.032 -0.032 0.063*** 0.062*** 0.009 .009
(1.160) (1.165) (-0.681)  (-0.688) (2.946) (2.943) 0.242) (0.212)
Profitability -0.106**  -0.106** -0.018 -0.018 -0.207** -0.208** .020 0.020
(-2.196) (-2.196) (-0.316)  (-0.316) (-2.390) (-239 (0.200) (0.201)
Lagged q -0.005 -0.005 0.013**  0.013** -0.005 -0.005 0.013** 0.013**
(-0.948) (-0.949) (2.115) (2.116) (-0.990) (-0.984) (2.153) (2.159)
Lagged Leverage -0.077* -0.077* -0.172* -0.172* -0.073 -0.074 -04t8 -0.183**
(-1.888) (-1.871) (-1.815)  (-1.821) (-1.361) (-1137 (-2.052) (-2.046)
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Age

Constant

0.001
(0.073)
-0.226

(-0.720)

0.001
(0.044)
-0.228

(-0.723)

0.002
(0.040)
0.494
(0.877)

-0.000
(-0.003)
0.516
(0.911)

Year effect
Firm effect
N

adj. R-sq

Yes

Yes

2976
0.798

Yes

Yes

2976
0.798

Yes

Yes
2976

0.510

Yes

Yes
2976

0.510




Table 9
Target Innovative Firm Cumulative Abnormal Returns Analysis
The table reports statistics on the cumulative aabreturns associated with hedge fund activisbngkmal cumulative return is the average buy-and-heturn, in excess
of the buy-and-hold return on the value weightedIEYAmex/NASDAQ index during each window Months. Wevide both the median and average abnormal cuivella
return during each Window Months. “Window Monthsitlicates the buying time relative to the activistiffe fund event and the holding period in monttme first five
columns report results for high tech target firmd ¢he last five columns report results for positR&D target firms.

Window High Tech Sample Positive R&D sample

Months mean median std t n mean median std t n
[-12,-1] -6.07% -12.81% 0.567 -1.88 308 -2.80% -7.25% 0.54 -1.07 426
event 4.63% 3.05% 0.148 5.37 296 4.32% 2.70% 0.145 6.00 08 4
[+1,+12] 4.22% 0.87% 0.545 1.34 299 2.20% -0.34% 0.506 0.87 405
[+13,24] 4.36% 2.80% 0.582 1.16 239 0.99% 0.88% 0.561 0.33 41 3
[+25,+36] 9.97% 5.96% 0.551 2.57 201 8.31% 6.17% 0.572 249 94 2
[+37,+48] 9.15% 5.68% 0.554 2.25 185 9.89% 6.00% 0.525 3.08 68 2
[+49,+60] 7.80% 4.64% 0.635 1.60 169 7.75% 4.64% 0.558 2.18 247
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Appendix: Definition of Variables

Variable Name

Variable Definition and Correspond@gmpustat Data Items

AT
MV
Tobin's q

BM
Sales Growth

Profitability

Cash Flow (CF)

Dividend

Leverage

Debt

Age

Innovation Input

InnovationOutput
TargetAfter
TargetAfterl

TargetAfter2

High_Tech

Positive_ R&D

Low Competition_P25

Low Competition_P50

Total Asset =Data6.
Market value of equity = data25*data 199.
(Book value of debt + market value of equity)/taatet =(data6-data60+data25*datal199)/data6

Book value of equity/market value of equity = dataéfa25*data 199

Growth rate of sales over the previous year=saéstde)/ lag(sale) =
datal2-lag(datal2)/lag(datal2)

Earnings Before Interest divided by total assetata3/lag(data6)

(Net income + depreciation and amortization)/lagéss) = (datal72 + datal4d)/lag(data6)
(Common dividend + preferred dividends)/( Marketueabf equity + book value of preferred) =
(data 21+datal9)/( data25 * data 199+datal130)

(Long term debt + debt in current liabilities) dbassets = (data9+data34)/data6.

(Long term debt + debt in current liabilities) irfR market capitalization+ Long term debt + debt
in current liabilities) = (data9+data34)/( data2&tal 199+ data9+data34)

The age of the firm is the number of years betwibenobservation date and its first date on the
Compustat data.

R&D /total sales = data46/ datal2

-Patent Index/ total sales

A dummy variable that equals one for firms from gear after activist targeting to 2006 which is
the end of the data sample for patertt().

A dummy variable that equals one for firms at tharyone year after activist targeting (t+1).

A dummy variable that equals one for firms from gear after activist targeting to 2006 which is
the end of the data sample for patertg).

A dummy variable that equals one if the firm isthe high tech industry according to the
three-digit SIC code.

A dummy variable that equals one if the firm hasifiee R&D in the past five years

A dummy variable equal to one if a firm is in adistry whose Herfindahl index is above the 25
percentile of the sample and zero otherwise.

A dummy variable equal to one if a firm is in adustry whose Herfindahl index is above the 50

percentile of the sample and zero otherwise.
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