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1. Introduction 

Innovation is a key determinant of a firm’s competitive advantages. The process of 

innovation involves interactions among stakeholders who might have divergent interests in 

innovation which requires a prolonged period of commitment of resources with a high degree 

of uncertainty and information asymmetry. As a firm’s stakeholders are heterogeneous in 

their risk tolerance, monitoring capacity, and investment horizons, the composition and the 

changing balance of the power of stakeholders could have a significant bearing on a firm’s 

incentive of innovation. 

The rising popularity of shareholder activism and its increased influence on corporate 

management has raised concerns among policy makers that activist shareholders, especially 

activist hedge funds, are myopic investors who could pose a serious threat to a firm’s 

long-term performance. 2  In the past decade, hedge funds have overtaken all other 

institutional investors as the most prevalent in the investor activism space (Gillan and Starks, 

2007). On the one hand, the potential myopic actions pursued by activist hedge funds could 

aggravate managerial risk aversion, deter creditors from providing long-term financing, and 

reduce employees’ incentives to invest in firm-specific human capital when facing career risk, 

all of which could impede a firm’s innovation effort. On the other hand, the monitoring of 

activist hedge funds could reduce the information asymmetry between managers and 

investors, assuaging managers’ career concerns and reducing managerial slack in innovation 

(Aghion, Reenen, and Zingales, 2013). Despite the controversial role of activist hedge funds 

                                                            
2 Securities and Exchange Commission Chairwoman Mary Jo White delivered a speech revealing “an intense debate” 
among senior policy makers over the economic benefits of activist hedge funds at the 2015 Tulane University Law School 
27th Annual Corporate Law Institute. 
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as an increasingly important corporate stakeholder, little is known about whether hedge fund 

activism hinders or enhances firms’ innovation activities.  

The intervention of Starboard Value LP, a hedge fund company, in DSP group Inc., a 

chipsets provider, is an example of how activist hedge funds could affect an innovative firm’s 

innovation outcomes. On June 20, 2011, Starboard filed a 13D disclosing that it owned 6% of 

DSP. Upon winning a series of control battles to place Starboard’s director nominees into the 

Board of DSP, Starboard urged DSP to immediately focus on value-adding R&D projects. On 

November 26, 2014 Starboard ceased to hold more than 5% of DSP Shares. DSP’s average 

R&D expenses as a percentage of total revenues were 24.2% after the intervention 

(2012-2014), which was insignificantly different from 24.4% before the activism 

(2005-2010). However, patent applications filed by the company increased steadily. The 

average number of applications from 2012 to 2014 was 7.67, significantly higher than the 

average from 2005 to 2010 (4.17). This example shows that, through active involvement in 

corporate governance, activist hedge funds could significantly alter target firms’ innovation 

outcomes. 

In this paper, we conduct a systematic empirical investigation into whether and how 

interventions by activist hedge funds affect innovative firms’ activities, operational 

performance and shareholder values. We first investigate the tendency of hedge funds to 

target innovative firms. On the one hand, as argued by Black (1990) and Kahn and Winton 

(1998), activist hedge funds, like typical institutional investors, tend to avoid opaque 

businesses or industries such as innovative firms with high R&D expenditures because their 

intervention may not be rapidly recognized by the market, making it difficult to sell 
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ownership and exit targets. On the other hand, some attributes of innovative firms make them 

attractive targets for hedge funds.3 More importantly, compared to other types of investments, 

innovation is a complex and costly process that might be associated with significant agency 

costs, creating opportunities for hedge funds to intervene and improve innovation outcome. 

We find no significant difference between innovative and non-innovative firms in their 

likelihood of being targeted by activist hedge funds. The finding indicates that the high level 

of business complexity and information asymmetry is not a formidable obstacle for hedge 

funds to target innovative firms.    

We then investigate what types of innovative firms are more likely to attract hedge 

fund interventions. We find that innovation input (R&D expenditures) does not affect the 

probability of being targeted; however, hedge funds are significantly more likely to target 

innovative firms that have low levels of innovation efficiency (i.e., fewer patent applications 

for given R&D expenditure). In other words, hedge funds appear to view the efficiency of 

R&D rather than the level of R&D as an important factor in choosing target innovative firms.  

Next, we examine the impact of hedge fund inventions on the target firms’ innovation 

outcome. We employ a difference-in-difference approach to compare the difference in the 

innovation outcome before and after interventions between target-innovative (i.e., treatment) 

firms and a group of matched but non-target-innovative (i.e. control) firms. We find no 

evidence that hedge fund intervention is associated with a significant reduction in innovation 

input; instead, we find significant improvements in the innovation output of target innovative 

firms after hedge fund intervention. Hence, our results do not support the “myopic activist” 

                                                            
3 For instance, the high volatility stock prices of innovative firms allow hedge funds to take positions at a lower cost during 
its down cycle. The active merger and acquisition market for innovative firms makes it easier for hedge funds to exit targets 
by selling the firms. 



6 
 

claim that hedge funds purposely select high R&D firms and cut R&D expenditures upon 

intervention to achieve short-term benefits. Instead, it shows that hedge funds target 

innovative firms that exhibit a higher degree of inefficiency whose performance subsequently 

improves after intervention.  

This finding is consistent with two alternative explanations. One is that the improved 

innovation output is due to the active intervention of hedge funds. The other is that hedge 

funds passively select innovative firms that have lower present output which is expected to 

increase in the future. In other words, the observed improvement in innovation output is due 

to hedge funds’ stock selection ability rather than the active intervention of hedge funds.  

To distinguish the active intervention from the passive selection hypotheses, we 

investigate whether the change in innovation output is related to hedge funds having specific 

objectives and aggressive tactics in interventions. We use stated objectives that the activist 

funds provide when they announce activism in their target firms to classify events as passive 

or active intervention events. The former are those in which hedge funds will only 

communicate with the management to improve shareholder values without taking more 

aggressive tactics. The latter are those for which hedge funds have specific objectives and 

will take aggressive tactics to achieve. We find that active intervention events are associated 

with significant increases in innovation output. In contrast, there is no significant change in 

innovation output for passive intervention events. The empirical results do not support the 

stock selection explanation that hedge funds identify less efficient target firms and passively 

wait for the improvement of their innovation output. Instead, the results show that the active 

intervention of hedge funds is necessary to improve the innovation output of target firms. 
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Aghion, Reenen, and Zingales (2013) point out two possible channels through which 

institutional investors could enhance innovations. In one channel, institutional investors could 

reduce the career concern of managers in innovation through frequent monitoring that helps 

identify whether the failure of innovation is due to luck or managerial ability (career concern 

channel). In the other channel, institutional monitoring can discipline lazy managers and 

force them to work harder on innovative activities (discipline channel). The career concern 

channel predicts that hedge fund activists could benefit innovative activities for firms in 

highly competitive industries, where managerial career concern is greater. The discipline 

channel predicts that hedge funds could be beneficial for innovative firms in less competitive 

industries where managers are likely to have more slack. We find that hedge fund 

intervention enhances the innovations of target firms in both high and less competitive 

industries, suggesting that hedge fund interventions could improve innovation through both 

career concern and discipline channels. The results indicate that monitoring by activist hedge 

funds has a positive impact on target firms’ innovative activities.  

Finally, we investigate the reaction of the stock market to hedge fund intervention, 

and the effect of hedge fund activism on target firms’ long-term operational performance. We 

find that innovative target firms experience significantly positive stock returns over a 

short-term event window, indicating that the market rapidly recognizes the benefit of hedge 

fund intervention on target innovative firms. In the long run, we find that target innovative 

firms achieve higher ROAs and cash flows, especially if those firms had a low innovation 

output before the interventions. Moreover, active interventions by hedge funds lead to a 

higher probability of takeover for target innovative firms.  



8 
 

Our paper contributes to the literature on the impact of hedge fund activism on 

corporate performance (Brav, Jiang, Partnoy, Thomas, 2008; Boyson and Mooradian, 2011; 

Clifford, 2008; Klein and Zur, 2009; Coffee and Palia, 2014; Allaire and Dauphin, 2014). 

While it is well documented that hedge fund activism benefits target firms’ value in the short 

term, there is no consensus whether or not the activism improves their long-term value. Our 

paper uses hedge fund interventions on innovative firms as a unique setting to shed light on 

this issue. Our finding that activists improve innovative firms’ innovation efficiency and 

long-term performance indicates that, although activists tend to have a short investment 

horizon, they do not take short-sighted actions -- such as cutting R&D -- that hinder long-run 

innovation ability.  

Our paper also adds to the literature on how institutional investors influence 

firm-innovative activities. The literature offers mixed evidence on the role of institutions in 

corporate innovation (Graves, 1988, Mao, Tian, and Yu, 2013). Aghion, Reenen, and Zingales 

(2013) find that institutional ownership is positively associated with a firm’s patent counts, 

but only in highly competitive industries. Aghion, Reenen, and Zingales (2013), however, do 

not distinguish the types of institutional investors who could differ significantly in their risk 

preference, investment horizon, and incentives in monitoring. Our paper focuses on hedge 

fund activists as a clearly defined group of institutional investors. The finding that hedge 

funds enhance innovation in both high- and low-competitive industries complements the 

findings by Aghion, Reenen, and Zingales (2013). Our results suggest that institutional 

investors are heterogeneous and might affect innovation through different mechanisms.  

Our paper is closely related to a study by Brav, Jiang, Ma, and Tian (2016). Brav et al. 
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(2016) focus on the effects of hedge fund activism on target firms’ efficiency gain (i.e., the 

reallocation of patents and the redeployment of human capital) while our paper analyzes 

changed incentives and corporate governance (i.e., career concern and discipline channels) 

through which activists facilitate innovations. We also provide new results on target 

innovative firms’ stock performance, long-term operational performance, takeover probability 

and failure rates. Our paper and Brav et al. (2015) present complementary evidence on how 

hedge fund activism affects firms’ innovative activities. 

The paper proceeds as follows. Section 2 describes the construction of the data and 

the sample used in the analysis. Section 3 analyzes the effects of hedge fund activism on 

corporate innovation. Section 4 summarizes and concludes. 

2.  Data 

Our sample of hedge fund activism events is the same as that used in Brav, Jiang, and Kim 

(2010) which collected hedge fund activism events based mostly on Schedule 13D filings that 

hedge funds file with the SEC within 10 days of acquiring more than 5% of any class of 

securities of a publicly traded company.4 Their final sample consists of 231 activist hedge 

funds, 976 targeted firms, and 1169 hedge fund-target pairs. The sample period is from 2001 

to 2007 with target companies spanning 196 (59) three-digit (two-digit) SIC code industries.  

To measure firms’ innovating activities, we first obtain data on firms’ patenting 

activity from the National Bureau of Economics Research (NBER) Patent Citation database. 

This database contains annual information from 1976 to 2006 on patent and citation for U.S. 

publicly traded firms, including patent ID, patent assignee, number of citations made and the 

cited patent IDs, number of citations received and the citing patent IDs, patent application 

year, and patent granted year (see Hall, Jaffe, and Trajtenberg, 2001, for details). We then 

                                                            
4 We thank Professor Jiang Wei for sharing the data. 
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extend the NBER patent database up to 2010 using Bhaven Sampat’s USPTO patent data.5 

Following Sapra, Subramanian, and Subramanian (2013), we measure a firm’s 

innovation input in year t as R&D Expenses/Sales in a year t. Following Bena and Li (2013), 

we measure a firm’s innovation output using Patent Index/Sales.6 We use patent application 

year rather than patent granted year to measure a firm’s patenting activities in a particular 

year. Hall, Jaffe, and Trajtenberg (2001) note that the patent application year captures the 

firm’s innovative activities in that particular year more accurately than does patent granted 

year. To avoid the outlier effect, we winsorize all variables at the top and bottom 1% values. 

We use two definitions of innovative firms. The first one defines innovative firms as 

those in the high tech industry based on three-digit SIC codes, following Kile and Phillip 

(2009).7 We call this the “high tech sample.” The limitation of this classification is that some 

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

such, our second sample defines innovative firms as those with positive R&D expenditures in 

the past five years. We call this the “positive R&D sample.” We use these two samples, the 

high tech sample and the positive R&D sample, in all analyses to cross-verify the robustness 

of our empirical results. 

3. Empirical analysis 

3.1  Do activist hedge funds avoid targeting innovative firms? 

                                                            
5 Available at http://thedata.harvard.edu/dvn/dv/boffindata. 
6 Patent Index is constructed in three steps. First, for each technology class j and patent application year t, we 
calculate the median value of the number of granted patents in technology class j with application year t across 
all firms that were granted at least one patent in technology class j with application year t. 6

 Second, we scale 
the number of granted patents to firm i in technology class j with application year t by the corresponding 
(technology class and application year) median value from the first step. Finally, for firm i, we sum the scaled 
number of granted patents from the second step across all technology classes with application year t and 
multiply the summation by 100. Since firms’ patenting activities tend to cluster over technology classes and time, 
Patent index thus measures a firm’s relative productivity in innovation by excluding those clustering effects. 
7 The three-digit SIC codes for high tech industries are 283 Drugs; 357 Computer and Office Equipment; 366 
Communication Equipment; 367 Electronic Components and Accessories; 382 Laboratory, Optic, Measure, 
Control Instruments; 384 Surgical, Medical, and Dental Instruments; 481 Telephone Communications; 482 
Miscellaneous Communication Services; 489 Communication Services, NEC; 737 Computer Programming, 
Data Processing, etc; and 873 Research, Development, and Testing Services. 
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Kahn and Winton (1998) argue that, to attract a rapid appreciation of the intervention from 

the market, institutional investors tend to avoid opaque businesses such as innovative firms 

with high levels of R&D expenditure but intervene in transparent firms or industries. In light 

of this view, Brav, Jiang, Partnoy and Thomas (2008, BJPT hereafter) find that higher 

R&D/total assets ratios are negatively (but insignificantly) associated with the likelihood of 

being targeted by hedge funds. However, hedge fund activism might not necessarily be 

focused on the short term. For example, Bebchuk, Brav and Jiang (2013) show that the 

positive impact of hedge fund intervention on firm operational performance persists five 

years after the intervention. More importantly, compared to other types of investments, 

innovation is a complex and costly process, making it difficult to design contracts to reduce 

agency costs (e.g., Holmstrom, 1989; Francis and Smith, 1995), allowing hedge funds to 

create value through effective monitoring. Hence, the question of whether or not hedge funds 

prefer or avoid targeting innovative firms is an empirical one. 

[Table 1 about here] 

Table 1 reports the hedge fund activism events that target innovative companies each 

year. For 2001-2007, 338 activism events took place in high tech firms, representing 29.6% 

of all events, and 459 activism events took place in positive R&D firms, representing 40.3% 

of the full sample. Over the same period, the percentage of activist events ranges from 25.8% 

to 37.6% in high tech firms and from 35.5% to 45.3% in positive R&D firms. To illustrate 

whether hedge funds are more likely to target innovative firms, we compare the percentage of 

activism events for innovative firms with the percentage of innovative firms in the 

CRSP/Compustat database. We find that the percentage of activist events for positive R&D 
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firms (40.3%) is significantly higher than the percentage of positive R&D firms in the 

CRSP/Compustat database (37.84%). The percentage of activism events in the high tech 

firms (29.6%) is also higher (but insignificant) than that of the percentage of high tech firms 

in the CRSP/Compustat database.  

[Table 2 about here] 

In Table 2, we perform probit regressions to examine whether activist hedge funds 

tend to avoid innovative firms. The sample includes all firms in the CRSP/Compustat 

database from 2001 to 2007. The dependent variable is a dummy equal to 1 if a firm is 

targeted by activists during the following year and 0 otherwise. The explanatory variables 

include a dummy indicating whether a firm is an innovative firm and other firm 

characteristics that have been used in extant literature on hedge fund activism. In Columns 1 

and 2, the indicator for innovative firms, High_Tech, is a dummy that takes the value of 1 if a 

firm is a high tech firm and 0 otherwise. In Columns 3 and 4, the indicator for innovative 

firms, Positive_R&D, is a dummy equal to 1 if a firm is a positive R&D firm and 0 otherwise. 

An inspection of the results in Table 3 shows that coefficients on the High_Tech dummy and 

the Positive_R&D dummy are all positive but statistically insignificant, suggesting that the 

likelihood for innovative firms being targeted by activists is not significantly different from 

those of non-innovative firms. Among other control variables, we find that hedge funds tend 

to target firms with smaller size, lower Tobin’s q, higher profitability, higher liquidity, lower 

past returns, and lower dividend payouts, which are consistent with those of BJPT (2008). 

Overall, our results do not support the view that hedge fund activists tend to avoid innovative 

firms. The complexity of innovative activity does not appear to prevent hedge funds from 



13 
 

targeting firms in the high tech industry or firms with positive R&D. 

3.2  What types of innovative firms are targeted by hedge funds? 

If hedge funds do not avoid firms that engage in innovative activity, what type of innovative 

firms do hedge funds target? Table 3 compares the characteristics of the target firms in the 

year before they are targeted with a set of industry/size/book-to-market marched firms.8 For 

each target innovative firm, we find five closely matched innovative firms that are in the 

same year, in the same industry based on the three-digit SIC code, and in the same 10*10 size 

and book-to-market sorted portfolios one year before the events, following BJPT (2008). If 

the narrow criteria yield no match, we relax the industry group to the two-digit SIC code and 

5*5 size and book-to-market sorted portfolios. For high tech target firms, we require that all 

matched firms belong to the high tech industry. For positive R&D target firms, we require 

that all matched firms have positive R&D. Table 3 shows that, compared to the matched 

sample and consistent with BJPT (2008), the average innovative target firm has a lower 

Tobin’s q, lower sales growth, higher leverage, and lower innovation output in particular.  

[Table 3 about here] 

Using the sample of target and matched firms, we conduct a probit analysis to identify 

firm characteristics that significantly affect the likelihood of innovative firms being targeted 

by hedge funds. The dependent variable of the probit regression is a dummy variable equal to 

one for a target firm and zero for a matched firm. 

[Table 4 about here] 

Table 4 reports the results from the probit analysis. The first three columns report the 

                                                            
8 A comparison of targets with industry- and size-matched innovation firms yields qualitatively similar results. 
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results regarding the likelihood of being the target for high tech firms. Column 1 includes 

innovation input and other firm characteristics as explanatory variables. Following Sapra, 

Subramanian, and Subramanian (2013), we take the logarithm of one plus innovation 

variables. The result shows that the coefficient on innovation input is negative but 

insignificant. Column 2 includes innovation output and other firm characteristics as 

explanatory variables. The coefficient on innovation output is significantly negative. A 

one-standard-deviation decrease in innovation output is associated with a 1.5 percentage 

point (-0.016*-0.94 = 1.5%) increase in the probability of being targeted when all variables 

stay at mean. Considering that target innovative firms represent only one-sixth of the joint 

sample of target and matched firms, such a marginal increase in target probability is 

economically meaningful. Column 3 includes both innovation input and output as 

explanatory variables. It shows that the effect of innovation output is still significantly 

negative, while innovation input remains insignificant, suggesting that hedge fund activists 

tend to target firms with low innovation output for a given level of innovation input. To the 

extent that less efficient firms create a greater potential for hedge funds to improve firm 

performance, innovation efficiency is an important factor when hedge funds choose target 

firms. 

The last three columns of Table 4 report the results for the likelihood of being the 

target for positive R&D firms. The results are consistent with those for high tech firms and 

show that a positive R&D firm’s innovation output is negatively related to the likelihood of 

being targeted when innovation input stays the same. We thus conclude from Table 4 that 

activist hedge funds do not simply target firms with low innovation input; instead, innovation 
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efficiency is an important factor in determining an innovative firm being targeted by activists. 

The fact that activist hedge funds tend to target innovative firms with low levels of 

innovation efficiency suggests that hedge funds believe that there is greater potential to create 

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 question: How does the intervention of activists 

change the innovative activities of target firms? On the one hand, given that investments on 

innovative projects are typically focused on the long term and exhibit high levels of business 

complexity and information asymmetry, the market may not fully appreciate the impact of 

activist intervention in innovation-intensive targets. As such, activist hedge funds might be 

incentivized to cut R&D expenditures to improve the short-term performance but hinder 

firms’ innovation capacity in the long run. In fact, opponents of hedge fund activism often 

claim hedge fund activists to be short-term focused and financial-engineering oriented and 

that their actions could hurt targets’ long-term real performance. However, if the market does 

not reward myopic behavior, activist hedge funds might attempt to create long-run value for 

shareholders by optimizing the resource reallocation of innovative activity and improve the 

efficient R&D expenditures of target firms. Holmstrom (1989) argues that it is costly to 

design contracts to promote inventive activity given the unique characteristics of innovation: 

its long-term nature, high risk and unpredictability. Therefore, the success of innovation 

hinges on monitoring by shareholders. The literature has shown that hedge funds are more 

effective monitors as they are different from other institutional investors such as banks, 

insurance companies, mutual funds, pension funds, and endowment funds, all of which are 
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subject to regulatory and political restrictions, conflicts of interest, and liquidity constraints 

(e.g., Armour and Cheffins, 2009; Klein and Zur, 2009; Thompson, 2006).  

We use the difference-in-difference method to examine the effects of hedge fund 

activism on firm innovation five years around the intervention (i.e., t-2 to t+2). We first 

construct a group of matched innovative firms using the method as previously described.9 

We then estimate the following difference-in-difference regression on the sample of target 

and matched innovative firms: 

Yit=ϕTargetAfterit + θXit + αi + βt + ɛit        (1) 

where Yit is firm i’s innovation input (log(1+R&D/Sales)) or innovation output (log(1+ 

Patent Index /Sales)) in year t. αi denotes firm-fixed effect, βt denotes year-fixed effect. 

TargetAfter equals 1 for target firms in the years after active intervention and 0 otherwise. Xit 

denotes a set of firm characteristic variables that could affect innovation outcome. Following 

Atanassov, Nanda, and Seru (2007) and Seru (2010), they include lagged total assets to 

control for firm size, current ROA to control for firm performance, lagged debt-to-asset ratio 

to control for the level of leverage, lagged Tobin’s q to control for firm valuation, and firm 

age to control for the effect of different R&D life cycles on innovative activity. To tackle the 

serial correlation problem in difference-in-difference regression, we use clustered standard 

errors by firm and year. Given that a hedge fund intervention could happen in the middle of a 

year, we exclude observations in event year t in the difference-in-difference regressions to 

allow for a clean classification of observations into before and after interventions.  

[Table 5 about here] 

                                                            
9 Both target and matched firms are required to have three consecutive years (t-1 to t+1) of Compustat data 
around the target year t. We also construct the matched sample using five consecutive years’ data, and find no 
material difference in the results.  
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Table 5 reports the impact of hedge fund activism on target firms’ innovation 

outcome. Panels A and B present the results for the high-tech and positive R&D firms, 

respectively. The first three columns examine the effect on innovation input. Column 1 

includes only TargetAfter, firm-fixed effect, and year-fixed effect, while Column 2 adds a 

battery of firm characteristics as control variables. The coefficients on the TargetAfter are 

insignificant, indicating no significant change of innovation input after hedge fund 

intervention. This result counteracts the traditional claim that hedge funds take myopic action 

by cutting R&D expenditures to improve the short-run performance.  

Columns 4 to 5 of Table 5 report the impact of hedge fund activism on target firms’ 

innovation output. The coefficients on the control variables are largely consistent with 

previous findings in the literature (Atanassov, 2013). More importantly, activist intervention 

results in a significant increase in innovation output for both the high tech and positive R&D 

firms. Specifically, in Panel A, the coefficient on TargetAfter in Column 5 is 0.168, showing 

that innovation output for the average target firm increases by 16.8% after the activist event, 

which is economically meaningful.10 

We further break down the activist intervention effect in the first and second years to 

examine whether the intervention effect persists over the average two-year holding period of 

hedge fund activists. We replace TargetAfter with two dummy variables: TargetAfter1 equals 

1 at the first year after the firm is targeted by hedge funds (t+1) and 0 otherwise, and 

TargetAfter2 equals 1 at the second year after the firm is targeted by hedge funds (t+2) and 0 

                                                            
10  The average patent index for innovative firms (i.e. High-Tech Sample) one year before target is 260. 
Therefore, innovative firms have an average 260×16.8% = 43.7 patent index increase after being targeted by 
activist hedge funds. According the definition of Patent Index, this translates into 0.87 (43.7/100*2) patent count, 
given that the median value of the number of granted patents in the year before target is 2.  
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otherwise. Columns 3 and 6 report the coefficients on TargetAfter1 and TargetAfter2 for 

innovation input and innovation output, respectively. The coefficient for TargetAfter1 and 

TargetAfter2 are insignificant for innovation input, while they are both significantly positive 

for innovation output. Column 6 shows that the activist event enhances innovation output by 

15.6% (TargetAfter1) one year after intervention, and by 18.3% (TargetAfter2) two years 

after targeting. This suggests that activist hedge funds continue to make a significantly 

positive impact on innovation output two years after the interventions.11 

3.4 Passive versus Active Intervention Events 

We have shown that innovative firms with lower innovation efficiency are more likely to be 

targeted by hedge funds upon which their innovation output improves. The results are 

consistent with two alternative explanations. One is that the improvement in innovation 

output is due to the active intervention of hedge funds. The other is that hedge funds 

passively select innovative firms that have lower present output but are expected to increase 

their output in the future. In other words, the observed improvement in innovation output 

results from hedge funds’ passive stock selection ability.  

Brav, Jiang, and Kim (2013) point out that changes in targeted firms’ performance that 

are well documented in the literature are unlikely to happen if hedge funds simply take 

passive positions. Activists hold a concentrated equity stake in target firms, and their average 

holding period is around two years. It is unlikely that they are willing to hold long-term 

undiversified positions without specific goals.  

                                                            
11 As a robustness check, we also used propensity score matching method to create matched innovation firms and then 
conduct the difference-in-difference analysis. The results are similar to those in the Table 5 and are reported in Table IA 1 in 
the internet appendix. We also estimate a Tobit model when innovation output is the dependent variable given that the log 
(1+Patent Index/Sales) has a median value of zero for both Hi-tech and R&D positive samples. The results from the Tobit 
model are similar to the OLS results which are reported in the Table IA4 in internet appendix. 
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Nevertheless, to distinguish active intervention from passive selection explanations, 

we investigate whether the change of innovation output is associated with hedge funds’ 

intervention agenda. In particular, we classify activist events as passive and active 

intervention events, according to the objectives that the activist funds express when they 

announce activism. Passive intervention events are those in which hedge funds view targets 

as undervalued and will only communicate with the management to improve shareholder 

values without resorting to more aggressive tactics. Active intervention events are those in 

which hedge funds have specific objectives and will resort to aggressive intervention. If 

hedge fund intervention has a causal impact on the improvement of corporation innovation, 

we should expect that the improvement in output is more likely for active intervention events. 

Conversely, if hedge funds anticipate the improvement of innovation but play a passive role, 

we should expect that the improved output also exists in passive intervention events.     

[Table 6 about here] 

Panel A of Table 6 shows the stated objectives that hedge funds provide when they 

announce activism. Passive intervention events account for 48.22% in the high tech sample 

and 47.06% in the positive R&D sample, which are comparable to the full-sample 

percentages of Brav, Jiang, and Kim (2009). Passive intervention events in this objective 

involve communication with the management without active tactics. In active intervention 

events, hedge funds have specific objectives, which fall into four sub-categories: sale of 

target company, governance, capital structure and business strategy.  

Panel B of Table 6 provides the stated tactics when hedge funds announced activism 

or reported later in news. The first category, which includes events with no explicit tactics 
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represents 25.15% in the high-tech sample. The second category includes events in which the 

hedge fund states that it intends to communicate with the board/management on a regular 

basis; this category comprises 27.22% in the high-tech sample.  

[Table 7 about here] 

Table 7 provides the results from difference-in-difference regression on the impact of 

hedge fund intervention for passive and active intervention events, respectively. Columns 1 to 

2 (3 to 4) in Panel A report the results for active (passive) intervention events in high-tech 

firms. The results show that active intervention is associated with a significant increase in 

target firms’ innovation output. Most noticeably, the coefficient on TargetAfter in Column 2 

indicates a 26% increase in innovation output. In contrast, all coefficients on TargetAfter are 

insignificant for passive intervention events. Panel B presents similar results for positive 

R&D firms. 

The results from Table 7 show that hedge fund intervention is associated with an 

improvement in target firms’ innovation output in active intervention events. In contrast, 

there is no significant difference in innovation output in passive intervention events. These 

results do not support the view that hedge funds passively select firms that have low present 

innovation output but are expected to improve in the future. Rather, it supports the notion that 

hedge funds need to be actively involved in corporate governance in order to improve the 

innovation output of target companies. Taken together, the evidence echoes the example in 

the introduction and is consistent with the active intervention but not the passive selection 

explanation, suggesting that active involvement of hedge funds is crucial to improving the 

innovation output. 
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3.5 Product market competition and hedge fund intervention 

Aghion, Reenen, and Zingales (2013) point out that there are two possible channels through 

which institutional investors could enhance innovations. One is the career concern channel. 

Managers could hesitate to innovate because they are concerned about losing their jobs if an 

unlucky draw occurs when trying to innovate. The presence of institutional investors increase 

the risk tolerance of managers and encourage innovation through frequent monitoring that 

helps identify if the failure of innovation is due to bad luck or low managerial ability. An 

empirical prediction of this channel is that institutional investors could enhance innovative 

activities for firms in highly competitive industries given that the managerial career concerns 

are greater in these industries. The other is a discipline channel in that institutional 

monitoring can discipline lazy managers who desire to live a quiet life and can force them to 

be more innovative. The empirical implication is that institutional investors could enhance 

innovative activities for firms in less competitive industries given that managers are likely to 

have more slack in less competitive industries.   

To investigate channels through which hedge fund activism affects innovation, we 

investigate the role of product market competition in the impact of hedge fund activism on 

innovation output. Specifically, we augment eq. (1) and estimate the following equation: 

Yit = ϕ1TargetAfterit×HighCompetitionit + ϕ2TargetAfterit + ϕ3 HighCompetitionit +θXit + αi + 

βt + ɛit                   (2) 

Yit  is the innovation output variable for firm i at year t. The coefficient on the interaction 

term TargetAfterit×HighCompetition captures the difference between highly competitive 

industries and less competitive industries in activists’ impact on innovation, whereas the 
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coefficient on TargetAfterit represents the effect of hedge fund interventions on innovation in 

less competitive industries. We measure market competition using the Lerner index following 

Aghion, Reenen, and Zingales (2013) and the Herfindahl index based on sales in the 

three-digit industry. The Lerner index is calculated as the median gross margin from the 

entire Compustat database in the firm’s three-digit industry and the sales-based Herfindahl 

index is the firm’s sum of squared sales as a proportion of total sales in all firms in three-digit 

industry. For robustness, we define highly competitive industries using two cutoff levels: 

HighCompetition_P25 is a dummy variable that equals 1 if a firm is in an industry whose 

level of competition is above the 75 percentile of the sample and 0 otherwise. 

HighCompetition_P50 is a dummy variable that equals 1 if a firm is in an industry whose 

level of competition is above the sample median and 0 otherwise.  

[Table 8 about here] 

Table 8 reports the estimated results for Equation (2). First, we find that activist 

intervention results in a significant increase in innovation output in less competitive 

industries; in other words, the coefficients on TargetAfterit are all positive and significant in 

innovation output regressions for two measures of industry competition. For example, the 

coefficient on TargetAfter in Column 2 is 0.189 and significant at 1%, showing that 

innovation output increases by 18.9% for target firms in the low competition industries. 

Second, the coefficients on the interaction term TargetAfter×HighCompetitionit_P25 or 

TargetAfter×HighCompetitionit_P50 are all positive but statistically insignificant at the 

conventional significance level, suggesting no statistical difference in the impact of hedge 

fund intervention between high- and low- competition industries. 
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The findings suggest that fund intervention improve innovation through both career 

concern and discipline channels. In other words, the intervention of activist hedge funds 

provides two functions that promote innovation: reducing managerial career concerns by 

lower information asymmetry between investors and managers and pushing managers to 

work harder in innovation.  

It is important to note that our findings support the theoretical argument by Aghion, 

Reenen, and Zingales (2013) but differ from  their conclusion that institutional investors 

enhance innovation through the career concern but not the discipline channel. Their 

institutional investors include all institutional owners who file a quarterly Form 13-F with the 

SEC when they have more than $100 million in equity assets under discretionary 

management. These institutional investors could include insurance companies, mutual funds, 

pension funds, and endowment funds. Activist hedge funds are different from typical 

institutional investors who are subject to regulatory and political restrictions, conflicts of 

interest, and liquidity constraints (e.g., Agarwal, Boyson, and Naik, 2009; Armour and 

Cheffins, 2009; Ashraf, Jayaraman, and Ryan, 2012; Klein and Zur, 2009, Thompson, 2006; 

Yan, 2012). Moreover, traditional institutional investors focus on changing corporate 

governance rules, whereas hedge funds address specific governance issues as part of larger 

plans to improve target firm performance (Kahan and Rock, 2007; Gantchev and Jotikasthira, 

2012; Gillan and Starks, 2007). As such, hedge fund activists could be more effective than 

other institutional investors in disciplining managers. Indeed, there is evidence that 

institutional investors such as mutual funds and pension funds do not add value to the firm 

(Black, 1990; Karpoff, 2001; Romano, 2001 and Gillan and Starks, 2007). Taken together, the 
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results suggest that it is important to distinguish different types of institutional investors who 

might vary in their risk preferences, monitoring capacities, and investor horizons.    

3.6  Stock market reaction 

BJPT (2008) show that hedge fund intervention is associated with positive stock market 

reactions, suggesting that the market rapidly perceives the enhanced value that the activism 

brings to the firms. However, due to the opaque and complex business nature of innovative 

firms, hedge fund activism may experience delays in the resolution in the market price of the 

intervention’s impact (Kahn and Winton, 1998). If so, target innovative firms may experience 

lower short-term abnormal returns than those non-innovative target firms.  

[Figure 1 about here] 

To investigate the stock market’s short-term reaction to hedge fund intervention 

among innovative firms, Figure 1 plots the average buy-and-hold return in excess of the 

buy-and-hold return on the value-weighted NYSE/Amex/NASDAQ index for innovative 

targets and non-innovative targets from 15 days prior to the Schedule 13D filing day to 15 

days afterward.12 In Figure 1A, the diamond (triangle) line plots the abnormal cumulative 

returns for high-tech (non-high tech) target firms. In Figure 1B, the diamond (triangle) line 

plots abnormal cumulative returns for positive R&D (zero R&D) target firms. We find that 

cumulative abnormal returns display a similar pattern between innovation firms and 

non-innovation firms: they all experience a sharp increase in the (-1, 1) window and trend up 

to about 5% in 15 days after the public announcement of activist events. These results suggest 

that, despite the opaque and complex nature of innovative firms, the market rapidly 

                                                            
12 For the activist events that are not filed in the Schedule 13 (those large-sized firms in which hedge fund 
investments are less than 5% or those events with missing Schedule 13 filing date), we use the first public 
announcement date of the activist events. There are 28 such events.  
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recognizes the impact of hedge fund intervention to the same extent as for non-innovative 

firms.13  

3.7 Operational Performance 

Given that hedge fund activism does increase innovation output that is also rapidly 

recognized by the market, we next examine the effects of hedge fund activism on firms’ 

long-term operating performance. To do so, we separate innovative firms into less innovative 

and more innovative groups. This is motivated by our earlier finding that activist hedge funds 

tend to target firms with low innovation output, which experiences a substantial increase 

upon active intervention. Furthermore, Francis and Smith (1995) and Chiang and Lee (2011) 

point out that the firms with lower patent productivity tend to have lower levels of corporate 

governance, suggesting larger room for enhancement. As such, we expect that activist 

intervention may have bigger impact in improving their operational performance. To test this 

hypothesis, we augment eq. (1) and estimate the following equation: 

Yit = ϕ1Less innovativei×TargetAfterit + ϕ2TargetAfterit + θXit + αi + βt + ɛit  (3) 

where Yit represents firm i’s operating performance using two measures: 1) ROA, defined as 

the ratio of EBITDA to lagged assets; and 2) cashflow, defined as (net income + depreciation 

and amortization)/lagged assets in year t. Less Innovative is a dummy variable that equals 1 

for firms whose sum of patents in the past five years before target is 0, and 0 otherwise. The 

coefficient on the interaction term Less Innovativei×TargetAfterit measures the differential 

effect of hedge fund intervention on operational performance between less and more 

                                                            
13 We also examine the long-term abnormal cumulative returns of innovative firms in the following 12 months 
after activist targeting, and find that the long-term abnormal returns continue to increase and exhibit no tendency 
of reversal.  
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innovative target firms. The coefficient TargetAfterit measures the effect of hedge fund 

intervention on ROA (cashflow) for more innovative target firms. We estimate the model 

using five-year information around the intervention (i.e., t-2 to t+2).14 

[Table 9 about here] 

In Table 9, columns 1 and 3 (2 and 4) report the results of the effects of hedge fund 

intervention on target firms’ ROA (cash flow). The results show that hedge fund intervention 

increases the long-term operating performance for the target firms with low innovation output. 

Specifically, in column 3, the coefficient on Less Innovative×TargetAfterit is significant and 

positive. The coefficient on TargetAfterit is positive but insignificant, showing no material 

change for target firms that already have high innovation output. This result suggest that 

firms with low innovation output before interventions experience a significantly higher 

improvement in operational performance than those with high innovation output before 

interventions, which is consistent with the notion that firms with low innovation output are 

associated with lower levels of corporate governance, allowing activist hedge funds to 

enhance their efficiency and improve their long-term operational performance.  

3.8 Takeover and Failure 

BJPT (2008) point out that selling the shares of target firms on the open market is a main exit 

mechanism for activist hedge funds. Another main channel for hedge funds to exit is through 

takeover of the target firm. We investigate the probability of takeover for target firms. Table 

10 shows that in the active intervention sample, the probability of takeover of the target 

innovation firms two years after the target event is 28.24% in the high tech sample and 27.39% 

                                                            
14 We also use information from t-2 to t+5 and find similar results.  
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in the positive R&D sample, both of which are significantly higher than the probability of 

takeover of the matched firms (18.85% in the high tech sample and 17.81% in the positive 

R&D sample). The results are similar if we look at takeover probability five years after target 

events. This is consistent with the findings of Greenwood and Schor (2009) that hedge fund 

intervention leads to a higher chance of takeover. For the passive selection sample, however, 

there is no significant difference in the probability of takeover between target firms and 

matched firms. The results show that, in addition to selling shares, takeover can be an exit 

channel for activist hedge funds. 

The last two rows of Table 10 compare the probability of failure for target firms and 

matched firms. Failed firms are bankrupt firms reported in LuCA-LoPucki Bankruptcy 

Research database.15 For active intervention events, we find no significant difference for the 

probability of failure between target and matched firms in two or five years after the activism 

event. The only significant difference between target and matched firms occurs for the 

passive events five years after the activism in the positive R&D sample. Overall, there is no 

clear evidence that hedge fund interventions are associated with higher failure probability of 

target firms.  

[Table 10 about here] 

4. Conclusion 

Innovation is the engine of economic growth and the key to the survival and success of 

individual firms. The rising popularity of activist hedge funds has raised the concern that 

activists could pursue short-term interest that is harmful to the firm’s long-run performance 

                                                            
15 We thank Lynn M. LoPucki at UCLA for sharing this database 
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and thus its value. In particular, the potential myopic behavior of hedge fund activists could 

be detrimental to innovation that requires a long-term commitment of resources. However, 

despite the increasing importance of activist hedge funds in the corporate governance domain 

and its potential impact on firm innovations, few studies have examined whether activist 

hedge funds hinder or enhance corporate innovations.  

This paper fills this gap and provides a comprehensive investigation on how hedge 

fund activism affects firm innovation. We find that activist hedge funds do not avoid 

targeting innovative firms despite their high business uncertainties. Instead, they tend to 

target innovative firms that have low levels of innovation efficiency. Furthermore, we find 

that activist hedge funds do not cut target firms’ R&D but significantly increase their 

innovation output after interventions, and such an increase is more significant among target 

firms whose hedge funds have explicit objectives and aggressive tactics. Moreover, we show 

that the hedge fund activists improve innovation outputs for target firms in both high and less 

competitive industries, suggesting that activist hedge funds enhance innovation by reducing 

managerial career concerns and slack through effective monitoring. The stock market 

immediately recognizes the value of hedge fund activism on innovative firms to the same 

extent as for non-innovative firms, and the hedge fund activism benefits target firms’ 

long-term operational performance especially for the less innovative firms. Taken together, 

our results do not support the view that activist hedge funds are myopic and take short-term 

actions that undermine a firm’s innovation. Rather, hedge funds improve the innovation 

efficiency of target innovative firms and deliver long-term benefits to innovative firms.  
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Figure 1. Abnormal Returns for Innovative Target Firms and Non-Innovative Target Firms 

This figure depicts the abnormal cumulative returns for innovative target firms and non-innovative target firms 

around the Schedule 13D filing, from 15 days prior to the Schedule 13D filing to 15 days afterward. Abnormal 

cumulative return is the average buy-and-hold return, in excess of the buy-and-hold return on the value weighted 

NYSE/Amex/NASDAQ index during the event window. In Figure 1A, the diamond (triangle) line is the 

abnormal return for high (non-high) tech target firms over the event window. In Figure 1B, the diamond 

(triangle) line is the abnormal return for positive (zero) R&D target firms over the event window.  
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Table 1 

Summary of Activist Events  
This table reports the number of activist events across years, and the percentage of events for innovative firms as 

compared to the percentage of innovative firms in the whole CRSP/Compustat database. The first column 

reports the number of events in each year. Columns 2 and 3 report the percentage of events for high tech firms 

and the percentage of high tech firms in the CRSP/Compustat database. High tech firms are defined by 3 digit 

SIC code. Columns 4 and 5 report the percentage of events for positive R&D firms and the percentage of 

positive R&D firms in the CRSP/Compustat database. Positive R&D firms are firms have positive R&D 

expenditures in the past five years. *, ** and *** indicate statistical significance at the10%, 5%, and 1% levels 

using the Chi-square test.  

 

  
Activist 

Events 

 High Tech Sample  Positive R&D Sample 

 
Targeted 

CRSP/ 

 
Targeted 

CRSP/ 

Compustat Compustat 

2001 85  27.10% 29.96%  37.60% 40.37% 

2002 114 30.70% 29.08% 42.10% 40.82% 

2003 117 37.60% 27.81% 45.30% 39.86% 

2004 141 27.70% 27.67% 35.50% 38.62% 

2005 229 25.80% 26.97% 37.60% 38.13% 

2006 246 30.90% 25.78% 39.80% 37.08% 

2007 208 29.80% 24.72% 44.20% 35.85% 

Total number of 

events 
1140  29.60% 27.47%  40.30% 37.84% 
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Table 2 

 Probit Analysis of Targeting Probability for Innovative Firms 
This table reports the effects of covariates on the probability of being targeted by activist hedge funds. The 

dependent variable is a dummy variable equal to one if there is hedge fund activism targeting the company 

during the following year (that is, all covariates are lagged by 1 year). High_Tech is a dummy variable that takes 

1 if a firm belongs to the high tech industry according its three-digit SIC code, and 0 otherwise. Positive_R&D 

is a dummy variable that takes 1 if a firm has positive R&D expenditures in the past five years, and 0 otherwise. 

Other financial variables are defined in the Appendix, and winsorized at the 1% level. For each independent 

variable, we report marginal effects (dy/dx) and t-statistics (in parentheses) adjusted for clustering within firms 

and years. The sample includes all target firms from 2001 to 2007. *, ** and *** indicate statistical significance 

at the10%, 5%, and 1% levels. 

 

  
High Tech Sample Positive R&D Sample 

（1） （2） （3） （4） 

High_Tech 0.001 -0.000 

(0.725) (-0.087) 

Positive_R&D 0.001 -0.001 

(1.092) (-0.400) 

MV -0.001*** -0.001*** -0.001*** -0.001*** 

(-2.694) (-2.866) (-2.683) (-2.867) 

Tobin_q -0.003*** -0.004*** -0.003*** -0.004*** 

(-6.698) (-6.753) (-6.494) (-6.411) 

Sales Growth -0.002* -0.002* 

(-1.869) (-1.871) 

Leverage 0.012*** 0.012*** 

(4.321) (4.207) 

Dividend -0.139*** -0.140*** 

(-2.630) (-2.600) 

Profitability 0.004 0.004 

(0.672) (0.672) 

Cash 0.009*** 0.009*** 

(3.226) (3.562) 

Age 0.000*** 0.000*** 

(3.966) (3.960) 

Illiqma -0.002*** -0.002*** 

(-9.877) (-9.711) 

Yearret -0.005*** -0.005*** 

(-4.180) (-4.287) 

Herfindahl 0.008** 0.008** 

(2.407) (2.305) 

Year effect Yes Yes  Yes Yes 

N 44465 41223 44465 41223 
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Table 3 

Characteristics of Target Firms 
This table reports the characteristics of target firms. The first three columns present summary statistics for the 

target firms. The middle three columns present summary statistics for the industry/size/book-to-market matched 

firms. The last three columns list the average differences between the target firms and the matched firms, the 

t-statistics for the average difference, and the target firm number. Panel A reports results for high tech firms that 

are defined by three-digit SIC codes, and Panel B reports results for positive R&D firms that have positive R&D 

expenditures in the past five years. All the financial variables are defined in the Appendix, and winsorized at the 

1% level. 

  Target Sample  Matched Sample  Difference 

  
mean  median SD  mean  median SD  

Avg. 

Diff. 
t n 

PanelA: High Tech Sample 

MV 578.5  177.5  1054.8  565.5  165.0  1035.2  12.98 0.77 292 

Tobin's q 1.975 1.656 1.485 2.302 1.77 1.917 -0.327*** -4.47 292 

Sales Growth 0.251 0.066 1.136 0.448 0.177 0.856 -0.184** -2.52 285 

Profitability -0.015 0.064 0.349 -0.036 0.024 0.236 0.016 0.82 289 

Cash Flow -0.037 0.053 0.358 -0.07 -0.004 0.242 0.028 1.33 289 

Leverage 0.132 0.027 0.179 0.108 0.079 0.102 0.023** 2.38 291 

Cash 0.355 0.325 0.257 0.362 0.353 0.161 -0.008 -0.49 292 

Dividend 0.004 0 0.014 0.004 0 0.008 0 -0.52 290 

Illiqma  0.475 0.021 1.464  0.656 0.073 1.426  -0.091 -1.15 273 

Yearret 0.009 -0.12 0.662  0.066 -0.018 0.552  -0.051 -1.32 270 

Inno. Input 0.528 0.111 2.267  0.748 0.155 1.702  -0.165 -1.05 284 

Inno. Output 1.419 0 6.517  2.572 0.402 5.505  -1.02** -2.07 284 

Panel B:Positive R&D Sample 

MV 951.5 191.3 2797.6 966.7 181.2 2550.4 -15.24 -0.25 406 

Tobin's q 1.808 1.509 1.215 2.139 1.739 1.448 -0.331*** -7.05 406 

Sales Growth 0.185 0.07 0.798 0.329 0.167 0.557 -0.139*** -3.09 399 

Profitability 0.011 0.074 0.309 -0.019 0.041 0.225 0.03* 1.91 403 

Cash Flow -0.021 0.054 0.355 -0.067 0.014 0.262 0.045** 2.38 403 

Leverage 0.141 0.072 0.164 0.124 0.108 0.092 0.017** 2.12 405 

Cash 0.302 0.239 0.256 0.309 0.299 0.17 -0.006 -0.51 406 

Dividend 0.005 0 0.013 0.005 0.002 0.007 0 -0.66 404 

Illiquity  0.408 0.019 1.251  0.697 0.076 1.595  -0.212** -2.74 385 

Yearret 0.058 -0.058 0.662  0.104 0.071 0.482  -0.038 -1.24 384 

Inno. Input 0.449 0.073 2.078  0.66 0.152 1.457  -0.173 -1.44 397 

Inno. Output 1.24 0 5.925  2.156 0.455 4.668  -0.82** -2.22 397 
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Table 4 

Probit Analysis of Targeting Innovative Firms 

This table reports the effects of innovation characteristics on the probability of being targeted by activist hedge 

funds. The first three columns report results that define innovative firms as high tech firms according to 

three-digit SIC codes, and the last  three columns report results that define innovative firms as positive R&D 

firms that have positive R&D expenditures in the past five years. The dependent variable is 1 if a firm is 

targeted by hedge funds in the next fiscal year, and 0 otherwise. All the independent variables (firm 

characteristics) are defined in the Appendix and winsorized at the 1% level. For each independent variable, we 

report marginal effects (dy/dx), and t-statistics (in parentheses) adjusted for clustering within firms and years. 

The sample includes all targeting innovative firms and matched firms from 2001 to 2007. *, ** and *** indicate 

statistical significance at the10%, 5%, and 1% levels. 

 

   High Tech Sample   Positive R&D Sample 

(1) (2) (3) (4) (5) (6) 

log(1+Innovation Input) 0.007  0.011  0.002  0.007  

 (0.758) (1.018) (0.205) (0.603) 

log(1+Innovation Output) -0.016** -0.020* -0.020*** -0.023*** 

(-2.027) (-1.893) (-3.662) (-2.634) 

MV -0.009*** -0.008** -0.009*** -0.007*** -0.007*** -0.007*** 

 (-2.740) (-2.309) (-2.642) (-3.410) (-3.203) (-3.217) 

Tobin's q 0.239*** 0.236*** 0.231*** 0.2824*** 0.276*** 0.275*** 

(3.661) (3.713) (3.612) (4.708) (4.644) (4.604) 

Sales Growth -0.013* -0.013* -0.012* -0.023** -0.023** -0.023** 

 (-1.739) (-1.746) (-1.663) (-2.363) (-2.223) (-2.286) 

Leverage -0.027  -0.026  -0.021  -0.116* -0.111  -0.111  

 (-0.321) (-0.317) (-0.254) (-1.650) (-1.567) (-1.577) 

Dividend -0.768  -0.829  -0.779  -1.888  -1.935  -1.904  

(-1.067) (-1.194) (-1.078) (-1.453) (-1.512) (-1.466) 

Profitability 0.072  0.047  0.066  0.065  0.049  0.063  

(1.320) (0.850) (1.277) (1.297) (0.991) (1.325) 

Cash 0.035  0.059  0.036  0.058  0.074** 0.059  

(0.774) (1.481) (0.801) (1.456) (1.990) (1.497) 

Age 0.003* 0.003* 0.003*  0.004** 0.004** 0.004** 

(1.667) (1.686) (1.652)  (2.275) (2.230) (2.256) 

Illiqma -0.003 -0.004 -0.003  -0.010** -0.011** -0.011** 

(-0.784) (-1.015) (-0.917) (-2.018) (-2.302) (-2.227) 

Yearret -0.032* -0.032* -0.031* -0.030*** -0.031*** -0.030*** 

(-1.758) (-1.742) (-1.697) (-3.205) (-3.511) (-3.186) 

Year effect Yes Yes Yes  Yes Yes Yes 

N 1480 1480 1480  1914 1914 1914 
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Table 5 

Effects of Hedge Fund Activism on Innovation Outcome 
This table presents regression results for the impact of hedge fund activism on innovation input, innovation 

output of target firms. Panel A reports results for high tech firms that are defined by three-digit SIC codes, and 

Panel B reports results for positive R&D firms that have positive R&D expenditures in the past five years. For 

each target company, we have 5 matched firms which are formed from other innovative companies in the same 

industry plus a best possible match along the size and book-to-market dimensions. TargetAfter is a dummy 

variable that equals to 1 for firms in the first year and second year after activist targeting (t+1 and t+2), and 0 for 

other years. TargetAfter1 is a dummy variable that equals to 1 for firms at the first year after activist targeting 

(t+1), and 0 for other years. TargetAfter2 is a dummy variable that equals to 1 for firms at the second year after 

activist targeting (t+2), and 0 for other years. All the control variables (firm characteristics) are defined in the 

Appendix and winsorized at the 1% level. Heteroskedasticity-robust t-statistics adjusted for clustering within 

firms and years are in parentheses. Significance at the 10%, 5%, and 1% levels is indicated by*, ** and ***, 

respectively. 

  Innovation Input  Innovation Output 

(1) (2) (3) (4) (5) (6) 

Panel A: High Tech Sample 

TargetAfter -0.000 -0.005 0.155* 0.168** 

(-0.017) (-0.223) (1.848) (1.970) 

TargetAfter1 0.001 0.156* 

(0.058) (1.767) 

TargetAfter2 -0.013 0.183** 

(-0.415) (1.974) 

log(Lagged AT) 0.031 0.031 0.053* 0.053* 

(1.420) (1.419) (1.724) (1.723) 

Profitability -0.216*** -0.215*** -0.206*** -0.207*** 

(-4.367) (-4.362) (-3.760) (-3.774) 

Lagged q -0.004 -0.004 -0.003 -0.003 

(-0.882) (-0.876) (-0.343) (-0.348) 

Lagged Leverage -0.068 -0.068 -0.029 -0.029 

(-0.541) (-0.542) (-0.201) (-0.199) 

Age -0.012* -0.012* -0.008 -0.008 

(-1.865) (-1.890) (-0.322) (-0.314) 

Constant 1.411*** -0.252* -0.253* 0.271*** 0.234 0.236 

(55.648) (-1.739) (-1.747) (3.598) (1.095) (1.114) 

Year effect Yes Yes Yes Yes Yes Yes 

Firm effect Yes Yes Yes Yes Yes Yes 

N 2826 2651 2651 2826 2651 2651 

R-square 0.788 0.811 0.811  0.741 0.754 0.754 

Panel B: Positive R&D Sample 

TargetAfter -0.016 -0.004 0.142** 0.146** 

(-0.752) (-0.253) (2.363) (2.222) 

TargetAfter1 -0.007 0.133* 

(-0.448) (1.958) 
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TargetAfter2 -0.001 0.162** 

(-0.035) (2.168) 

log(Lagged AT) 0.034 0.034 0.049 0.049 

(1.320) (1.319) (1.353) (1.353) 

Profitability -0.244*** -0.244*** -0.290*** -0.290*** 

(-4.097) (-4.100) (-3.452) (-3.447) 

Lagged q -0.011** -0.011** -0.010 -0.010 

(-2.450) (-2.446) (-1.050) (-1.058) 

Lagged Leverage -0.027 -0.027 -0.048 -0.048 

(-0.217) (-0.217) (-0.339) (-0.339) 

Age -0.015 -0.015 -0.022 -0.021 

(-0.663) (-0.656) (-0.441) (-0.404) 

Constant 5.551*** 0.400 0.391 0.151** -0.022 -0.020 

(428.358) (0.493) (0.485) (2.499) (-0.128) (-0.116) 

Year effect Yes Yes Yes Yes Yes Yes 

Firm effect Yes Yes Yes Yes Yes Yes 

N 3981 3795 3795 3984 3797 3797 

R-squared 0.781 0.798 0.798  0.722 0.729 0.729 
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Table 6 

Summary of Hedge Funds’ Stated Objectives and Tactics for Innovative Firms 
This table reports the summary of activist events for innovative firms. Panel A is sorted by hedge funds’ stated objectives and Panel B is sorted by hedge funds’ stated 

objectives or tactics. Columns 1-2 define the innovative sample by three-digit SIC codes and report the number of events, and the percentage among all events of each 

category. Columns 3-4 define the innovative sample by positive R&D expenditures in the past five years. Percentages sum up to more than 100% since one event may have 

multiple objectives or tactics. However, the first category and the other second category are mutually exclusive.  

 

Panel A: Summary of Hedge Funds’ Stated Objectives: 

Objective Categories 
High Tech Sample  Positive R&D Sample 

Num of Events % of Sample  Num of Events % of Sample 

1. Passive Intervention/General objectives Events 163 48.22% 216 47.06% 

2. Active Intervention/Explicitly objective Events 175 51.78% 243 52.94% 

 -Sale of Target Company 55 16.27% 84 18.30% 

 -Governance 71 21.01% 109 23.75% 

 -Capital Structure 51 15.09% 76 16.56% 

 -Business Strategy 85 25.15%    110 23.97% 

Panel B: Summary of Hedge Funds’ Tactics: 

Tactic Categories: 
High Tech Sample   Positive R&D Sample 

Num of Events % of Sample   Num of Events % of Sample 

1.No explicitly tactic events 85 25.15% 113 24.62% 

2.Communicate with the board/management 92 27.22% 128 27.89% 

3.Seek board representation  39 11.54% 48 10.46% 

4.Shareholder proposal/public letters 119 35.21% 164 35.73% 

5.Threat to sue/proxy fight 28 8.28% 19 4.14% 

6.Proxy contest 42 12.43% 62 13.51% 

7.Lawsuits 19 5.62% 19 4.14% 

8.Takeover bid 14 4.14%   19 4.14% 
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Table 7 

 Effects of Hedge Fund Activism on Innovation Outcome: Active versus Passive Intervention Events 
This table presents regression results for the impact of hedge fund activism on innovation input and innovation output for active and passive intervention events separately. 

Passive intervention events are those that hedge funds viewed that targets are undervalued and they will communicate with the management to improve shareholder values 

without taking more aggressive tactics. Active intervention events are those that hedge funds have specific objectives and plan to take aggressive tactics. Panel A reports 

results for target high tech firms. Panel B reports results for target positive R&D firms. For each target company, we have 5 matched firms which are formed from other 

innovative companies in the same industry plus a best possible match along the size and book-to-market dimensions. TargetAfter is a dummy variable that equals to 1 for 

firms in the first year and second year after activist targeting, and 0 for otherwise. All control variables (firm characteristics) are defined in the Appendix and winsorized at 

the 1% level. Heteroskedasticity-robust t-statistics adjusted for clustering within firms and years are in parentheses. Significance at the 10%, 5%, and 1% levels is indicated 

by*, ** and ***, respectively. 

  A: High Tech Sample  B: Positive R&D Sample 

Active Intervention Events  Passive Intervention Events  Active Intervention Events  Passive Intervention Events 

Inno. Input Inno. Output Inno. Input Inno. Output Inno. Input Inno. Output Inno. Input Inno. Output 

  (1) (2)  (3) (4)  (5) (6)  (7) (8) 

TargetAfter 0.063* 0.260** -0.059 0.088 0.030 0.215*** -0.034 0.092 

(1.948) (2.271) (-1.352) (1.049) (0.865) (2.622) (-1.114) (1.173) 

log(Lagged AT) 0.020 0.041 0.048 0.083* 0.046 0.034 0.030 0.063 

(0.727) (0.823) (1.618) (1.735) (1.079) (0.653) (1.363) (1.415) 

Profitability -0.236*** -0.139* -0.195*** -0.339*** -0.165 -0.210 -0.327*** -0.383*** 

(-2.939) (-1.793) (-2.584) (-3.013) (-1.597) (-1.484) (-4.353) (-3.624) 

Lagged q 0.003 -0.001 -0.012** -0.005 -0.006 -0.007 -0.018*** -0.015 

(0.430) (-0.103) (-2.062) (-0.346) (-0.883) (-0.528) (-2.996) (-1.140) 

Lagged Leverage -0.013 0.003 -0.139 -0.039 0.072 -0.035 -0.160 -0.068 

(-0.079) (0.028) (-1.295) (-0.149) (0.386) (-0.311) (-1.611) (-0.287) 

Age -0.022** -0.023 0.008 0.105*** -0.002 0.038 -0.043* -0.044 

(-2.299) (-0.729) (0.448) (5.053) (-0.047) (0.634) (-1.941) (-0.752) 

Constant 0.796** 1.327 -0.250 -0.525 -0.283 -1.382 0.129 -0.232 

(1.965) (1.091) (-1.441) (-1.559) (-0.230) (-0.591) (0.455) (-0.430) 
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Year effect Yes Yes  Yes Yes  Yes Yes  Yes Yes 

Firm effect Yes Yes Yes Yes Yes Yes Yes Yes 

N 1243 1243 1408 1408 1812 1812 1983 1985 

R-squared 0.849 0.768  0.713 0.746 0.824 0.724  0.771 0.742 
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Table 8 

Product Market Competition and Effects of Hedge Fund Activism on Innovation Output  
This table presents regression results on the interaction between product market competition and the impact of hedge fund activism on innovation output. Panel A reports 

results for high tech firms that are defined by three-digit SIC codes, and Panel B reports results for positive R&D firms that have positive R&D expenditures in the past five 

years. For each target company, we have 5 matched firms which are formed from other innovative companies in the same industry plus a best possible match along the size 

and book-to-market dimensions. TargetAfter is a dummy variable that equals to 1 in the first year and second year after activist targeting, and 0 for other years. 

HighCompetition_P25 is a dummy variable that equals to one if a firm is in an industry whose (1-Lerner index) is above the 75 percentile of the sample and zero otherwise, 

where Lerner is calculated as the median gross margin from the entire Compustat database in the firm’s four-digit industry. HighCompetition_P50 is a dummy variable that 

equals to 1 if a firm is in an industry whose (1-Lerner index) is above the sample median and 0 otherwise. All control variables (firm characteristics) are defined in the 

Appendix and winsorized at the 1% level. Heteroskedasticity-robust t-statistics adjusted for clustering within companies and years are in parentheses. Significance at the 10%, 

5%, and 1% levels is indicated by*, ** and ***, respectively.  

A: High Tech Sample  B: Positive R&D Sample 

Lerner index  Herfindahl index Lerner index  Herfindahl index 

(1) (2)  (3) (4)  (5) (6)  (7) (8) 

TargetAfter 0.192** 0.189***  0.316** 0.278  0.171** 0.177*  0.207** 0.162** 

(2.041) (2.880) (2.461) (1.417) (2.472) (1.780) (2.224) (2.082) 

TargetAfter×HighCompetition_P25 0.273 -0.164 0.179 0.029 

(1.077) (-1.263) (1.510) (0.155) 

TargetAfter×HighCompetition_P50 0.137 -0.038 0.078 0.104 

(0.727) (-0.176) (0.482) (0.900) 

HighCompetition_P25 -0.022 0.215* -0.071 0.125** 

(-0.211) (1.715) (-0.885) (2.573) 

HighCompetition_P50 -0.054 0.178** -0.004 0.094 

(-0.605) (2.020) (-0.057) (0.574) 

log(Lagged AT) 0.037 0.039 0.038 0.035 0.036 0.034 0.030 0.030 

(0.721) (0.798) (0.779) (0.688) (0.693) (0.631) (0.542) (0.581) 

Profitability -0.151* -0.145* -0.135* -0.126* -0.214 -0.213 -0.192 -0.206 

(-1.936) (-1.882) (-1.759) (-1.666) (-1.521) (-1.469) (-1.397) (-1.456) 
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Lagged q -0.001 -0.001 -0.000 -0.000 -0.006 -0.007 -0.006 -0.007 

(-0.079) (-0.081) (-0.038) (-0.005) (-0.515) (-0.530) (-0.477) (-0.518) 

Lagged Leverage 0.014 0.001 -0.003 -0.009 -0.027 -0.033 -0.042 -0.036 

(0.116) (0.011) (-0.023) (-0.077) (-0.256) (-0.285) (-0.361) (-0.319) 

Age -0.021 -0.026 -0.039 -0.031 0.077 0.050 0.016 0.028 

(-0.591) (-0.812) (-1.113) (-1.041) (1.153) (0.896) (0.211) (0.365) 

Constant 1.264 1.514 1.700 1.459 -2.833 -1.861 -0.549 -0.948 

(0.889) (1.221) (1.289) (1.288) (-1.067) (-0.822) (-0.181) (-0.323) 

Year effect Yes Yes  Yes Yes  Yes Yes  Yes Yes 

Firm effect Yes Yes Yes Yes Yes Yes Yes Yes 

N 1132 1132 1132 1132 1670 1670 1670 1670 

R-squared 0.758 0.757  0.759 0.760  0.740 0.740  0.741 0.740 
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Table 9 

Effects on Operational Performance  
This table presents regression results on the impact of hedge fund activism on long-term operational 

performance. Columns 1-2 define the innovative sample by three-digit SIC codes. Columns 3-4 define the 

innovative sample by positive R&D expenditures in the past five years. For each target company, we have 5 

matched firms which are formed from other innovative companies in the same industry plus a best possible 

match along the size and book-to-market dimensions. TargetAfter is a dummy variable that equals to 1 for firms 

in the first year and second year after activist targeting, and 0 for other years. LessInnovative is a dummy 

variable that equals to 1 for firms whose sum of the firm’s patent in the past five years before target equals to 

zero, and 0 for the other firms. All control variables (firm characteristics) are defined in the Appendix and 

winsorized at the 1% level. Heteroskedasticity-robust t-statistics adjusted for clustering within companies and 

years are in parentheses. Significance at the 10%, 5%, and 1% levels is indicated by*, ** and ***, respectively. 

 

  High Tech Sample  Positive R&D Sample 

ROA Cash flow ROA Cash flow 

(1) (2) (3) (4) 

LessInnovative*TargetAfter 0.099 0.180**  0.163** 0.270*** 

(1.437) (2.537) (2.133) (4.041) 

TargetAfter 0.007 0.035 0.008 0.02 

（0.183） （0.646） (0.307) (0.552) 

log(Lagged AT) 0.083** 0.070**  0.076*** 0.048* 

 (2.510) (2.178)  (2.732) (1.668) 

Lagged q -0.021* -0.026*  -0.025** -0.029** 

 (-1.847) (-1.749)  (-2.493) (-2.292) 

Lagged Leverage 0.010 0.024  -0.030 -0.036 

 (0.556) (1.626)  (-1.367) (-0.989) 

Age -0.119 -0.369**  0.030 -0.087 

 (-0.883) (-2.190)  (0.282) (-0.636) 

Constant -0.695 -0.649***  0.747 1.178 

 (-1.056) (-5.321)  (1.017) (0.867) 

Year effect Yes Yes  Yes Yes 

Firm effect Yes Yes  Yes Yes 

N 1283 1284  1890 1890 

R-squared 0.725 0.621  0.781 0.686 



45 
 

Table 10 

The Probability of Takeover and Failure of the Innovative Target Firms 
This table presents the percentage of takeover and failure of target firms and matched firms. Panel A report 

results for high tech firms that are defined by three-digit SIC codes, and Panel B report results for positive R&D 

firms that have positive R&D expenditures in the past five years. For each target company, we have 5 matched 

firms which are formed from other innovative companies in the same industry plus a best possible match along 

the size and book-to-market dimensions. Passive intervention events are those that hedge funds viewed that 

targets are undervalued and they will communicate with the management to improve shareholder values without 

taking more aggressive tactics. Active intervention events are those that hedge funds have specific objectives 

and plan to take aggressive tactics. 

 

A: High Tech Sample  

Active intervention events  Passive intervention events 

Target Match Dif  Target Match Dif 

Takeover in 2 years 28.24% 18.85% 9.39%***  14.29% 14.36% -0.07%  

Takeover in 5 years 35.88% 29.61% 6.27%* 27.86% 25.81% 2.05% 

Failure in 2 years 0.59% 0.65% -0.06% 0.71% 0.58% 0.13% 

Failure in 5 years 0.59% 1.18% -0.59%  2.84% 1.01% 1.83%*  

B: Positive R&D  Sample  

Active intervention events  Passive intervention events 

Target Match Dif  Target Match Dif 

Takeover in 2 years 27.39% 17.81% 9.58%***  15.71% 15.64% 0.07%  

Takeover in 5 years 36.10% 28.87% 7.23%** 28.27% 26.61% 1.66% 

Failure in 2 years 0.41% 0.93% -0.52% 1.05% 0.53% 0.52% 

Failure in 5 years 1.24% 1.76% -0.52%  4.69% 1.38% 3.31%***  
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Appendix: Definition of Variables 

Variable Name Variable Definition and Corresponding Compustat Data Items 

AT Total Asset =Data6.  

MV Market value of equity = data25*data 199.  

Tobin’s q (Book value of debt + market value of equity)/total asset =(data6-data60+data25*data199)/data6 

BM Book value of equity/market value of equity = data60/data25*data 199 

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

data12-lag(data12)/lag(data12) 

Profitability Earnings Before Interest divided by total assets = data13/lag(data6) 

Cash Flow (CF) (Net income + depreciation and amortization)/lag(assets) = (data172 + data14)/lag(data6) 

Dividend  
(Common dividend + preferred dividends)/( Market value of equity + book value of preferred) = 

(data 21+data19)/( data25 * data 199+data130) 

Leverage  (Long term debt + debt in current liabilities) /total assets = (data9+data34)/data6.  

Debt 
(Long term debt + debt in current liabilities) / (Firm market capitalization+ Long term debt + debt 

in current liabilities) = (data9+data34)/( data25*data 199+ data9+data34) 

Herfindahl Herfindahl is the sales-based Herfindahl index. 

Illiqma 
Illiqma is the Amihud (2002) illiquidity measure, defined as the yearly average (using daily data) 

of 1000000*abs(ret)/(vol*prc) of the firm divided by that of the whole Compustat firms. 

Yearret Yearret is the buy and hold return in the year before the activism. 

Age 
The age of the firm is the number of years between the observation date and its first date on the 

Compustat data.  

Inno. Input R&D /total sales = data46/ data12 

Inno. Output Patent Index/ total sales 

TargetAfter A dummy variable that equals one for firms in two years after activist targeting.  

TargetAfter1  A dummy variable that equals one for firms at the year one year after activist targeting (t+1). 

TargetAfter2  A dummy variable that equals one for firms at the year two years after activist targeting (t+2). 

High_Tech 
A dummy variable that equals one if the firm is in the high tech industry according to the 

three-digit SIC code. 

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

HighCompetition_P25 

A dummy variable equal to one if a firm is in an industry whose (1-Lerner index) is above the 75 

percentile of the sample and zero otherwise, where Lerner is calculated as the median gross 

margin from the entire Compustat database in the firm’s four-digit industry. 

HighCompetition_P50 
A dummy variable equal to one if a firm is in an industry whose (1-Lerner index) is above the 

sample median and zero otherwise. 

LessInnovative 
LessInnovative is a dummy variable that equals to 1 for firms whose sum of the firm’s patent in 

the past five years before target equal to zero, and 0 for the other firms. 

 


