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ABSTRACT 

 
Manso (2010) develops a model to examine what factors influence the incentives of an agent to 

pursue innovative activities.  Manso argues that incentive compensation, long vesting periods for 

unexercised options, and tolerance for failure encourage a CEO to pursue innovative activities.  

We examine whether his arguments are consistent with these features in newly public firms 

using a sample of U.S. IPOs from 2000 to 2004.  First, we find evidence that the length of the 

vesting period of a CEO’s unexercised options is positively related to the firm’s expected 

innovative outcomes.  Second, we document that the firm’s use of external antitakeover defenses 

is positively related to both the maximum vesting period of the CEO’s unexercised options and 

the firm’s expected innovative outcomes. Third, we show that the size of the CEO’s incentive 

compensation is positively correlated with his firm’s expected innovative outcomes.  Fourth, we 

find evidence consistent with the market recognizing the optimality of the IPO firm’s incentive 

structure.  And finally, we find evidence that a firm’s innovative outcomes after going public are 

positively correlated with its CEO incentive compensation, the maximum vesting period of his 

unexercised options and internal governance restrictions. By and large, our evidence is consistent 

with Manso’s (2010) model of what motivates managers to pursue innovation in newly public 

firms. 
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1. Introduction 

 How do shareholders motivate managers to pursue innovations when there are substantial 

potential costs to managers who do so?  This question has taken on special importance as 

promoting innovation has become a critical element of not only the competition between 

companies, but also the competition between nations.  

 Manso (2010) develops a model to address this question.  He finds that option grants with 

long vesting periods, combined with enhanced job security, can provide the desired incentives 

for innovation. In his model, outcomes of innovative activities are highly risky (i.e., may lead to 

both large gains and large losses), with losses likely in the short run, while full gains are realized 

only in the long run. Thus, exploration (i.e., innovation) is best encouraged through long-term 

compensation contracts which give investors time to gather information about the manager's 

performance, and which incorporate tolerance for failure in the short term (through lack of short-

term monetary penalties and enhanced job security).
1
 

 We examine the empirical evidence for these predictions using a sample of newly public 

firms in the United States from 2001 through 2004.  In our analysis, we focus on questions about 

the relationship between a firm’s desire to promote innovative strategies and its use of option 

grants with long vesting periods as well as with corporate charter/bylaw provisions (which 

protect CEOs with long lived grants from hold-up concerns).  Manso (2010) suggests two types 

of questions about this relationship. First, whether firms that expect to innovate use option grants 

and antitakeover provisions. Second, whether option grants and antitakeover provisions indeed 

encourage innovation.  

                                                 
1
 In a related paper, Hellmann and Thiel (2011) model exploration as activity whose payoff cannot be contracted on, 

and thus argue that typical contracting mechanisms such as stocks, option grants, or golden parachutes are 

ineffective in providing incentives for exploration. In their framework, bargaining power of the innovator is a crucial 

determinant of both the amount of innovative activity and the shape of the equilibrium contracts. Our data, however, 

does not allow a thorough testing of this alternative model of exploration. 



3 

 

 

We focus on newly public firms for two important and related reasons. First, the pursuit 

of innovation is arguably most important for newly public firms.  One just has to consider the 

recent dot.com IPO period to see that many newly public firms are focused on innovative 

activities.  Second, the determinants of the design features that figure prominently in Manso’s 

model are likely to be seen most clearly in newly public firms. When a firm goes public, it is 

more likely to have optimally structured these features since doing otherwise lowers the price at 

which it can sell its stock, and so those making these choices bear the costs of making sub-

optimal choices.    

  Examining data on a sample of U.S. IPOs from 2000 to 2004 we find evidence that 

largely supports both types of predictions suggested by Manso (2010).   First, we find that the 

firm’s expected innovative outcomes are positively related to (1) the length of the vesting period 

of a CEO’s unexercised options, (2), the firm’s use of external antitakeover defenses and board 

characteristics typically linked to entrenchment, and (3) the dollar amount of the CEO’s 

incentive compensation. Second, we find evidence that the firm’s observed innovative activity 

after going public is positively correlated with its CEO incentive compensation, the maximum 

vesting period of his unexercised options and internal governance restrictions. Finally, we find 

evidence consistent with the market recognizing the optimality of the IPO firm’s initial incentive 

structure.  

 By and large, our evidence is consistent with the role of the length of the CEO’s vesting 

period, incentive compensation, and the firm’s governance characteristics, on the firm’s 

subsequent innovative activity.  However, the difference in the estimated effects of internal and 

external provisions also suggests that the firm’s corporate charter and bylaws provisions 

represent more complex trade-offs. Additionally, we find evidence indicating that governance 
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provisions, vesting periods, and use of incentive compensation are complements: firms that use 

longer vesting periods also use more governance provisions and grant more incentive 

compensation.  While Manso (2010) does not make any predictions concerning complementarity 

of these various features, our evidence is consistent with Skeie (2004), who argues that 

antitakeover provisions and vesting periods are complements when the firm wishes to encourage 

long-term effort (such as that on innovations).   

Our evidence is also consistent with the evidence in related research.  Tian and Wang 

(2010) find evidence that venture capitalists are more likely to tolerate failure in new ventures 

involved in exploration, or innovative activities, which is consistent with Manso’s prediction 

about the importance of the tolerance for failure on promoting innovative activity.  Bereskin and 

Hsu (2011) examine the effect of CEO characteristics and compensation after a CEO turnover on 

the firm’s innovative activity.  Again, consistent with Manso (2010), they find that over-

confident internal replacements compensated with more incentive pay produce more and better 

cited patents, which are their measures of the quantity and quality of the firm’s innovative 

activity.   And finally, Francis, Hasan and Sharma (2010) find for a sample of ExecuComp firms 

between 1992 and 2002 that different measures of firm innovative activity (R&D spending, 

patents granted, etc.) are positively correlated with CEO incentive compensation.  However, they 

also find these same measures are negatively correlated with Gompers, Ishii and Metrick’s 

(2003) Governance Index, gindex.  This later finding is not supported by the evidence in 

O’Connor and Rafferty (2011) and at odds with the evidence in Pugh, Page and Jahera (1992) 

and Malekzadeh, McWilliams, and Sen (1998) who both find that a firm’s R&D expenditures 

increase subsequent the passage of the governance provisions incorporated in Gompers, Ishii and 

Metrick’s (2003) gindex.  Consequently our evidence suggests that the use of the gindex, rather 
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than indices focused on internal versus external governance, misses some of the complementary 

relationships noted above.      

 

2. Sample and sample data  

 We use Thomson's New Issues database to identify all U.S. IPOs during the four year 

period from January 1, 2001 through December 31, 2004. We chose this time period for three 

important reasons. First, the reporting of executive compensation in IPO prospectuses is more 

detailed than in the prospectuses available to prior studies (e.g., Field and Karpoff (2002)). 

Second, this period is subsequent to the Internet IPO bubble, and hence our valuation results are 

less likely to be influenced by investor exuberance, and we are more likely to observe the 

innovative outcomes of firms after they went public. Third, this period is prior to the financial 

crisis and the collapse of the IPO market.  

 Following both Daines and Klausner (2001) and Field and Karpoff (2002), we eliminate 

IPOs of foreign companies, closed-end mutual funds and limited partnerships. As a result, our 

final sample comprises 360 firms that went public during our sample period.  However, we 

include IPOs from SICs 60 through 69 in order to draw a contrast with firms that do research and 

development as well as generate patents.    

 For each of these firms, we obtained the prospectus associated with their IPO from the 

SEC's Edgar website to collect data on a number of the IPO's firm features (e.g., takeover 

defenses, CEO age, compensation, etc.) and supplement these data with additional takeover 

defense data from SharkRepellent.net (www.sharkrepellent.net).  To capture the outcomes of a 

firm’s innovative activities, we use patent data from the NBER Patent Database.  In addition, to 

these data sources we also use data from CRSP and Compustat.  Because we use these data 

http://www.sharkrepellent.net/
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sources to create so many variables, we organize our discussion of these variables according four 

categories: corporate governance, CEO characteristics and compensation, inventive activity, and 

control variables.  Summary statistics for these variables are reported in Table 1 and a summary 

of how they are measured is provided in Appendix A. 

 

2.1 Corporate governance characteristics 

 To characterize a firm’s corporate governance we measure a number of its features.  

Specifically, we identify its board size (board size), the proportion of its officers on its board 

(proportion of insiders on the board), whether the CEO is also chairman of the board (CEO is 

chairman dummy), and its corporate charter and bylaw provisions.    

 There are many different ways of characterizing the corporate charter and bylaw 

provisions of a firm.  We decided to identify the provisions that Field and Karpoff (2002) did as 

theirs is the most well known study of these provisions in IPOs.  Appendix B provides a 

summary of the provisions we identified.  One concern raised in prior literature is over how to 

treat these provisions.  For example, there are a number of proposed governance indices 

(Gompers, Ishii, and Metrick’s (2003) gindex, etc.).  One issue that often motivates index 

specification is that some of these provisions are highly correlated because they are used in 

clusters.  Consistent with this point, we find evidence in unreported Pearson correlations between 

the various ATPs that there are many statistically significant correlations in usage of these 

provisions.  Our approach to addressing this issue is to break these provisions into two groups: 

those intended to influence the internal governance of the firm, and those intended to influence 

external efforts to change the governance of a firm.  Specifically, External Provisions represent 

the combination of anti-greenmail provisions, blank check preferred stock, fair price provisions, 



7 

 

 

poison pills, super-majority required to approve mergers, and unequal voting rights in the case of 

a merger.    Internal Provisions are all other provisions. We use this categorization in part 

because the arguments in Skeie (2004) and Hellmann and Thiele (2011) suggest that there may 

be a distinction between internal and external restrictions on changes in corporate control if 

existing investors are more informed than the outsiders and have a different bargaining power in 

negotiations with the CEO.
2
  Appendix B provides a listing of the provisions under each of these 

categories. 

 

2.2  CEO characteristics and compensation  

 We use each firm’s IPO prospectus to gather data on its CEO and his/her compensation.  

From these sources we compute the following measures.  CEO age is the age of the CEO when 

his or her firm went public.  The average CEO in our sample was around 50 year old.  CEO is 

chairman is a dummy variable that takes on the value of 1 when the CEO is also chairman of the 

board of the firm.   In approximately 50% of our sample firms, the CEO was also chairman of 

the board.  CEO incentive compensation is the company’s estimate of the dollar value of a 

CEO’s option and other deferred compensation.  The option component of CEO compensation 

represents an average of 66% of the total CEO compensation in our sample.  The maximum 

vesting period represents the longest vesting period (in years) for the CEO’s unexpired and 

unexercisable stock options.  The average maximum vesting period of these options was 4.44 

years in our sample.  

 

                                                 
2
 In Hellman and Thiel, higher bargaining power of insiders would imply that the CEO needs more protection from 

insiders if they wish to encourage innovation.  In Skeie, the CEO can use protection against less informed outsiders 

(about CEO type) when long-term effort is desirable. 
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2.3  Measures of a firm’s inventive activity   

 We use the NBER Patent database to construct a number of measures of a firm’s 

inventive activity.  First, we compute the number of patents applied for by the firm by its IPO 

offer date (Patents applied for by IPO).   Second, we compute the number of patents applied for 

by the firm within two years after its IPO offer date (Patents applied for within 2 years after 

IPO).  And finally, we compute the number of patents granted to the firm within two years after 

its IPO offer date (Patents granted within 2 years after IPO).  Additionally, we use the ratio of a 

firm’s research and development expenditures to its sales for the fiscal year just prior to its IPO 

offer date.   When a firm does not report its research and development expenditures, we follow 

prior literature and treat its expenditures as zero. 

 

2.4  Control variables   

 We include a number of control variables in our regression analyses. 

 For firm size, we use two different measures: the total sales of a firm and the total assets 

of the firm.  We derive similar results with either measure. 

 To measure the age of the firm (firm age) we use data from the firm’s prospectus to 

determine the age of the firm in years since inception to going public. 

 We measure the firm’s q ratio as the ratio of the market value of the firm to its book 

value.  We measure the market value of the firm as the book value of the firm’s liabilities 

and owners’ equity less book value of owners’ equity plus the market value of the firm’s 

stock.  
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 We compute the median q ratio for all firms in the IPO firm’s industry in the firm’s IPO 

year (Industry median q).  We define a firm’s industry using its 3 digit SIC code.  Using 

Fama and French’s (1997) 48 industry delineation does not change our results.  

 To measure the volatility of a firm's output (output volatility), we compute the equally 

weighted and value weighted variance of sales for all firms in the IPO's firm industry 

(defined by its three digit SIC) for the prior 5 years using Compustat data.  Because they 

give similar results, we report results using the equally-weighted index as we view the 

equally-weighted index as more descriptive of the volatility face by the typical IPO 

within its industry.  We presume that the market uses the past volatility of industry output 

as a predictor of the firm's future output volatility when the firm has little or no history.  

We take the logarithm of the above variables since all are non-negative and right-skewed. 

 To control for the concentration of a firm’s industry we compute its industry’s HHI based 

on sales using firms with sales on Computat in the firm’s industry (3 digit SIC code).  

 

3. Analysis 

3.1 Estimation procedure for expectations of innovative outcomes 

A key feature of Manso’s (2010) model is the role of the expected outcomes of 

exploration versus exploitation in designing incentives.  We estimate the expected outcomes of 

exploration by relating features of each firm that are known by the time of its IPO to its 

subsequent innovative outcomes as measured by either patents applied for or granted within two 

years after their IPO under the assumption that parties form rational expectations about these 

outcomes.  We also control for the relative importance of exploration versus exploitation using 

the firm’s age and volatility of its revenues.  
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The most obvious features that are known at the time the firm goes public and that are 

relevant to its future innovative outcomes are the amount it spends on R&D in the fiscal year just 

prior to its IPO offer date and the number of patents that it has applied for before its IPO offer 

date.  Consequently we use these two variables to predict the number of patents that the firm 

either applies for or is granted within two years after its IPO offer date.  The results of these 

implied regressions, estimated as negative binomial regression models, are reported in columns 2 

and 3 of Table 2.  The results imply that these innovative outcomes are significantly related to 

these earlier observable firm features.  We use the predicted number of patents granted based on 

its regression in our subsequent analyses to proxy for expectations about the consequences of a 

firm’s innovative efforts.  We use the predicted number of patents applied for based on its 

regression in tests of the robustness of our inferences. In all of the regressions that incorporate 

these predicted values, we use the robust method described in Hardin (2002) to estimate the 

standard errors since these variables are estimated variables.  

 

3.2 Analysis of the maximum vesting period of the CEO’s options in Newly Public 

Firms 

 According to Manso (2010), to encourage a CEO to choose innovative strategies, the firm 

should extend the vesting period of the CEO’s options.
3
   To examine this relationship, we 

regress the logarithm of the maximum vesting period (since it is non-negative) on measures of 

the firm’s predicted innovative outcomes and several additional variables.  For the firm’s 

                                                 
3
 This argument is similar (although not identical) to that made in Skeie (2004). Hellmann and Thiele’s (2011) also 

discuss this issue and argue that, while option grants with long vesting periods can be used by public firms to 

encourage innovation, they are not likely to be very effective. 
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expected innovative outcomes, we use the predicted innovative outcomes developed in Table 2.
4
  

We additionally include a number of other variables that might influence this length.  The 

younger the firm, the more likely it will focus on innovative strategies and so we should expect a 

negative relationship between the length of the CEO’s maximum vesting period and the age of 

the firm according to Manso’s arguments.  Similarly, we should expect the more volatile the 

expected revenues of the firm, the longer it will set the CEO’s vesting period.   

In Table 3 we report the results of estimating the implied regression model with the 

predicted number of patents applied for or granted within two years after the firm’s IPO as our 

measures of the expectations over the outcomes of the firm’s future innovative activities.  

Consistent with Manso’s argument, the maximum vesting period of the CEO’s unexpired options 

is positively correlated with expectations about its future innovative activities.  Further, we find 

the length of this period is negatively correlated with the age of the firm, and positively 

correlated with the firm’s expected output volatility.  Taken together, these results provide strong 

evidence that the more important innovative strategies are to a firm, the longer the vesting period 

of its CEO’s option grants.   Thus, our evidence is consistent with Manso’s (2010) argument that 

firms extend the vesting period of a CEO’s stock options in order to encourage the CEO to 

pursue innovative strategies.   

 

3.3 Analysis of the Corporate Charter/Bylaws of Newly Public Firm 

 When a firm goes public, it has the opportunity to re-configure its corporate charter and 

bylaws to reflect what it thinks it needs as a public corporation.  Manso’s (2010) model implies 

that early CEO termination can significantly influence the incentives of a CEO to pursue 

                                                 
4
 By using their predicted values, we are both being consistent with Manso’s model and removing a portion of the 

raw variables that are correlated with other variables that might induce endogeneity concerns.  
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innovative activities.  More specifically, the effects of CEO’s termination depend on the relative 

costs of pursuing exploitative (standard) versus exploratory (innovative) strategies.  As 

consequence, Manso (2010) argues that to encourage innovative activity the firm may chose to 

entrench its managers by adopting certain corporate charter and bylaw provisions when going 

public.    

 Similarly, one can argue that Skeie’s (2004) model is consistent with the maximum 

vesting period of the CEO’s options influencing (positively) the firm’s use of restriction on 

external corporate changes to prevent a hold-up problem induced by an asymmetry of 

information between insiders and outside investors.    

 In addition to these influences, one can make an argument that the state of competition in 

the firm’s industry, the size of the firm’s board, the proportion of insiders on its board, and the 

stock ownership of the CEO all might influence the firm’s use of different corporate 

charter/bylaw provisions (see, for example, Field and Karpoff (2002), Cremers, Nair and Peyers 

(2008), etc.)  Consequently, we examine the influence of all of the above factors on the newly 

public firm’s use of provisions concerning internal or external induced changes in corporate 

control.  Specifically, we regress the logarithm of either the number of Internal Provision or 

External Provisions on our proxies for expectations about its innovative activities and the 

maximum vesting period of the CEO’s unexpired options, along with the HHI of the firm’s 

industry, the logarithm of its total assets, its board size, its board composition, and its CEO’s 

stock ownership. 

 Table 4 reports the results of estimating the implied regression models.  The first 

observation worth noting is that the number of internal provisions and the number of external 

provisions are influenced by quite different factors.  This evidence supports our treating these 
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provisions separately rather than together.  More specifically, the only factor that appears to 

influence the number of internally oriented provisions is the stock ownership of the CEO: the 

more stock the CEO owns, the fewer internal provisions are employed by the firm.  This 

evidence is not surprising since CEOs can use their stock ownership as a substitute for most 

internal governance provisions.  

 With respect to externally oriented provisions, we find more factors to be relevant.  For 

example, while the stock ownership of the CEO is important, so are the competitive conditions 

faced by the firm.  This result is consistent with the evidence in Cremers, Nair, and Peyers 

(2008).  Of more direct relevance is the evidence that the number of externally oriented 

provisions is positively correlated with either the expected innovative activities of the firm or the 

maximum vesting period of the CEO’s unexpired stock options.  These results suggest that firms 

focused on innovative strategies are concerned with externally induced changes in control.  

Considering the likely high degree of asymmetry of information about the value of the firm’s 

innovative activities, it makes sense that these firms would want to be in a better bargaining 

position should they receive an offer.    

  

3.4 Analysis of a CEO’s Incentive Compensation 

 Manso (2010) implies that incentive compensation is a critical element of any scheme to 

encourage a CEO to promote inventive activity.   To examine this issue, we study the extent to 

which a CEO’s incentive compensation is positively correlated with their firm’s expected 

innovative outcomes.  Specifically, we regress the logarithm of the CEO’s incentive 

compensation for the year his or her firm went public on our expected innovative outcome 

measures and other variables that might influence the level of this compensation.   We control 
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for the size of the firm (logarithm of total assets), the age of the CEO (CEO age), the CEO’s 

stock holdings (CEO percentage of stock after the IPO), the maximum vesting period of the 

CEO’s option grants, board size, and board composition (proportion of insiders on the board). 

 We report the results of these regressions in columns 2 and 3 of Table 5.  Consistent with 

either Manso’s (2010) model or Hellmann and Thiele’s (2011) model, we find that the incentive 

compensation of a CEO is positively correlated with the expected number of patents that the firm 

will apply for or be granted within two years after its IPO even after controlling for other 

influences on their incentive compensation.   

 What might be missing from these regressions are controls for the influence of factors 

that also influence the company’s use of charter/bylaw provisions.  Thus, we repeat these 

regressions but with controls for these influences.  Specifically, we orthogonalize these measures 

(Internal provisions/External Provisions) by regressing these variables on all the variables that 

are common to the regressions reported in Table 4 and columns 2 and 3 of Table 5 and using the 

residuals.  We orthogonize these measures because the results in Table 4 make it clear that they 

are correlated with some of these regressors.  The results of estimating these revised regression 

specifications are reported in columns 5 and 6 of Table 5.  The reported results do not suggest 

that accounting for the influence of omitted variables on these provisions changes our basic 

conclusions.  A CEO’s incentive compensation is still positively correlated with their firm’s 

expected innovative outcomes.  

 

3.5 Analysis of the valuation of IPO 

 According to Hermalin (2010): “If a firms’ governance structures represent the 

constrained optimal solution to the firms’ agency problems, then ….there is no obvious reason 
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one should expect to observe any particular correlation between a measure of corporate 

governance (e.g., board size, index of governance, etc.) and a measure of firm performance (e.g., 

ROA, Tobin’s Q, etc.).”  Thus, one might expect there to be no significant relationship between 

the valuation of a newly public firm and either its CEO incentive structure or its governance 

structure.  This expectation is particularly relevant to newly public rather than existing firms 

because these firms have little reason to go public at a discount due to their poor choice of 

governance structure.  After going public, however, there may be frictions that prevent firms 

from re-adjusting their governance structures to reflect changed conditions. 

 To examine the relationship between IPO valuation and these features, we regress the 

valuation of an IPO firm on its first trade date on the proportion of insiders on the firm’s board, 

the CEO’s stock holding after the IPO, the CEO’s incentive compensation, the maximum vesting 

period of the CEO’s unexercisable options, the number of internally oriented and the number of 

externally oriented charter provisions, along with various control variables.   

 To conduct our analysis, we use the firm’s price-to-sales ratio since Kim and Ritter 

(1999) provide evidence that it is a better measure than many alternative comparable ratios.
5
  Its 

use is further supported by the evidence in Aggarwal, Bhagat, and Rangan (2009) that many 

firms with significant growth prospects go public without reporting any positive net income and 

that their valuation using metrics, like the price-to-earnings ratio, is distorted. 

 As noted above, we include a number of control variables.  We control for the influence 

of industry valuations with the median price-to-sales ratio of traded firms in the IPO firm's 

industry.  Next, we include variables that control for the size and age of the IPO firms.  To the 

extent that growth options are more important to the valuation of a small young firm, then these 

                                                 
5
 We did explore the use of alternatives, like price-to-ebitda, but derive similar conclusions and so just focus on one 

metric.  
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variables should be negatively correlated with the initial valuation of a sample IPO firms.  We 

also include controls for the financial structure of the firm (equity financing), and whether the 

firm was a dual class firm or not since Smart and Zutter (2003) provide evidence that such firms 

are valued less.   And finally, we include our proxies for the firm’s expected number of patents 

after it goes public.  If the market forms expected about these outcomes and values them, then 

the initial valuation of an IPO should be positively correlated with these measures.    

 The results of the implied regression models are reported in Table 6.  Consistent the 

notion that the market impounds expectations about a firm’s innovative outcomes in its initial 

valuation, we observe a significantly positive relationship between their initial valuation and our 

expected innovative measures.  Turning to the incentive and governance structure of the firm, we 

find that the structuring of CEO incentives did not significantly influence the firm’s initial 

valuation unless their effects on its potential innovative outcomes are accounted for in the 

analysis.  With respect to the firm’s governance features, we find that a firm’s initial valuation is 

insignificantly related to all but its use of externally oriented charter/bylaw provisions.  

According to earlier argument, this may suggest that these provisions are sub-optimal, or it may 

indicate, as suggested in our prior regressions, that these provisions are correlated with aspects of 

the growth prospects of these firms not captured in our other variables.  Regardless, our evidence 

is consistent with the market seeing the structuring of executive compensation and corporate 

governance as near enough to optimal to not be important influences on their initial valuation.  

 

3.6 Analysis of patents applied for or granted subsequent to going public 

 To begin our study, we used information available at the time of the firm going public to 

predict the number of patents that the firm would apply for or be granted within two years after 
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going public.  We now examine the extent to which the structuring of CEO compensation and 

corporate governance also explain these post-IPO outcomes.  According to Manso’s model they 

should.   

In Table 7 we report the results of regressing the number of patents applied for and the 

number of patents granted within two years after the firm went public on the CEO’s incentive 

compensation, the maximum vesting period of the CEO’s stock options, the logarithm of the 

number of the internally oriented charter provisions, and the logarithm of the number of 

externally oriented charter provisions – the key variables under study.  As controls, we include 

the variables we used in our earlier prediction equation, R&D expenditures prior to going public 

and the number of patents applied for by the IPO year as well as a firm size measure (the 

logarithm of the firm’s prior to going public sales).  We estimate this regression as a negative 

binomial model with Sandwich standard errors. 

The results in Table 7 imply that either the number of patents applied for or granted 

within two years after the firm goes public are positively correlated with CEO’s incentive 

compensation, the maximum vesting period of the CEO’s unexercised stock options, and the 

number of internally oriented charter provisions after controlling for factors shown earlier to 

predict these outcomes.  Thus, these factors exercise an important influence on these outcomes.  

These results are consistent with those reported in Francis, Hasan, and Sharma (2010).  Like their 

evidence we find that the number of granted patents is positively correlated with the CEO’s 

incentive compensation.  However, we break up charter provisions into two groups and find a 

positive relationship between the number of granted patents and internally oriented charter 

provisions.  Further, we find a positive and significant relationship between the number of 

granted patents and the maximum length of the CEO’s option vesting period.   Thus, our 
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evidence is more nuanced than their evidence.  Overall, our evidence is consistent with Manso’s 

arguments about the influence of a CEO’s incentive compensation, option vesting period and a 

firm’s tolerance for failure on the firm’s innovative activities outcomes.  

 

4. Summary and Conclusions 

 How can a firm encourage its managers to pursue innovation that is important to its 

value?  Manso (2010) develops a model to address this question.  While emphasizing the use of 

incentive (options) compensation to encourage agents to pursue inventive activity, Manso’s 

model also implies that long vesting periods in incentive compensation and tolerance for failure 

are conducive to exploration, i.e. the development of new technologies and hence innovation.   

 Current research has addressed some of the elements of these arguments, and often in 

different contexts.  For example, Tian and Wang (2010) examine the tolerance of venture 

capitalists for failure in private companies that they are funding and which are pursuing 

innovation.  Separately, Francis, Hasan, and Sharma (2010) examine the influence of a CEO’s 

incentive compensation and the firm’s charter provisions in aggregate on a firm’s innovative 

activities (R&D expenditures, patents granted, etc.) in public corporations with Execucomp data.  

They find evidence that these are positively correlated with a CEO’s incentive compensation and 

negatively correlated with the firm’s Governance Index (gindex).  This later result is not 

supported by the evidence in O’Connor and Rafferty (2011) and is inconsistent with the evidence 

in Pugh, Page and Jahera (1992) and Malekzadeh, McWilliams and Sen (1998).  And finally, 

Bereskin and Hsu (2011) examine the effect of new CEO characteristics and compensation on a 

firm’s future innovative activities after a CEO turnover event in public corporations.  They find 
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evidence that innovative activities and outcomes are positively correlated with a CEO’s incentive 

compensation and over-confidence.   

 None of these studies, however, consider the effect of the vesting period of a CEO’s 

unexpired options, the CEO’s incentive compensation, or the firm’s charter provisions in a 

manner that recognizes that these features are driven by a firm’s desire to pursue innovative 

strategies.  Instead, they examine the relationship between actual innovative outcomes and a 

couple of these features.  Further, they do not study firms when it is more likely that these 

arrangements are optimally set, i.e. when a firm goes public.  When a firm goes public it has 

strong reasons to structure the incentive compensation of its CEO and its governance optimally 

for its competitive strategy in order to maximize its share price. Since many firms going public 

in the U.S. focus on competitive strategies based on innovation, we should expect to see the 

influence of the factors identified in the above models best in these firms.  Thus, we examine 

data on a sample of U.S. corporations that went public between 2000 and 2004.  

 Based on this sample, we find evidence for the following inferences.  First, we find that 

the length of the vesting period of a CEO’s unexercised options is positively related to its 

expected innovative outcomes.  Second, the firm’s use of external antitakeover defenses is 

positively related to the maximum vesting period of the CEO’s unexercised options, which is 

consistent with Skeie’s (2004) model, and the firm’s expected innovative outcomes.  Third, we 

find evidence that the amount of a CEO’s incentive compensation is positively correlated with 

the firm’s expected innovative outcomes.  Fourth, we find evidence consistent with market 

recognizing the optimality of the IPO firm’s initial incentive structure.  And finally, we find 

evidence that the firm’s innovative activity after going public is positively correlated with its 

CEO incentive compensation, the maximum vesting period of his unexercised options and 
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internal governance restrictions. By and large, our evidence is consistent with the role of the 

length of the CEO’s vesting period and incentive compensation in influencing his firm’s 

subsequent innovative activity.  However, our evidence also suggests that the firm’s corporate 

charter and bylaws provisions represent more complex trade-offs. 
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Table 1 

Summary sample statistics 
See Appendix A for the definitions of the variables for which sample statistics are reported below. 

 

 
Variable Mean Std. Dev. Min Max 

Age of firm 11.442 16.731 1 124 

Ln(sales) 18.47828 2.22044 9.21034 24.24594 

Ln(total assets) 5.389 1.483 1.281 11.502 

Research & 

Development 

expenditures 

3.56149 25.93399 0 317.70970 

Intangible 

assets ratio 

0.11297 0.18573 0 0.90840 

Proportion 

equity financed 

0.54765 0.33813 -1.82 0.99 

Output 

Volatility  

38.44348 1.98613 34.49 42.72 

Firm q ratio 3.11871 3.94 0.58 43.36 

Industry 

median q ratio 

1.71636 0.62 0.86 3.23 

Industry HHI 0.134 0.141 0.013 0.774 

Backed by a 

venture 

capitalist 

0.45763 0.49961 0 1 

Board size 7.02235 1.91546 3 14 

Proportion of 

insiders on the 

board 

0.24028 0.12593 0 1 

CEO’s 

proportion of 

stock after the 

IPO 

0.09728 0.18754 0 2.10 

CEO is 

chairman 

dummy 

0.50282 0.50141 0 1 

Age of the 

CEO 

49.97765 8.64193 29 78 

Proportion of 

unexercisable 

otpoins 

0.667 0.368 0 1.00 

CEO Incentive 

compensation 

7489392 13000000 93 132000000 

Maximum 

vesting period 

4.44814 1.75141 0.50000 15 

Internal  

provisions 

3.88889 1.60740 0 7 

External 

provisions 

1.78333 0.91582 0 5 

Dual class 

dummy 

0.10000 0.30042 0 1 

Patents applied 16.54722 107.27380 0 1456 
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for by IPO 

Patents applied 

for within 2 

years after IPO 

18.01944 117.00890 0 1692 

Patents granted 

within 2 years 

after IPO 

15.08056 93.79134 0 1285 

Price to sales 

ratio 

80.85342 610.79230 0.07165 8331.63000 

Industry 

median price to 

salses ratio  

2.70690 2.80163 0.11942 12.75581 
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Table 2 

Predicting newly public firm innovative outcomes 
Patents applied for within 2 years after IPO represents the number of patents applied for by the IPO within two 

years after its IPO offer date.   Patents granted within 2 years after IPO represents the number of patents granted to 

the IPO within two years after its IPO offer date.  R&D expenditure represents the ratio of the firm’s R&D 

expenditures to its sales during the fiscal year just prior to its IPO offer dates.  Patents applied for by IPO represents 

the number of patents that the firm had applied for prior to its IPO offer date.   P-values for the null hypothesis that 

the coefficient equal zero is reported within parentheses based on Huber-White standard errors. 

 

 

 
 Patents applied for 

within 2 years after 

IPO 

Patents Granted 

within 2 years after 

IPO 

R&D expenditures 0.005 

(0.01) 

0.005 

(0.00) 

Patents applied for by 

IPO 

0.046 

(0.02) 

0.054 

(0.00) 

Constant 1.050 

(0.00) 

0.676 

(0.00) 

Chi-Square 47.72 

(0.00) 

61.11 

(0.00) 
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Table 3 

Determinants of the Maximum Vesting Period  

for the CEO’s Deferred Compensation 
The maximum vesting period represents the maximum vesting period of the CEO’s unexpired options in years 

reported in the firm’s IPO prospectus.  Age of the firm represents the time (in years) from its date of incorporation to 

its IPO prospectus date. The proportion of unexercisable options represents the ratio of the CEO’s unexercised and 

unexercisable options to their total option grants.  Output volatility represents the variance of equally weighted the 

sales of an IPO firm’s industry over the prior 5 years to the IPO firm’s offer year.  Predicted patents applied for 

within 2 years after IPO represents the predicted number of patents applied for by the IPO within two years after its 

IPO offer date (see Table 3).   Predicted patents granted within 2 years after IPO represents the predicted number of 

patents granted to the IPO within two years after its IPO offer date (see Table 2).  Standard errors are estimated 

using the method described in Hardin (2002).   P-values associated with a null of no significance are reported within 

parentheses.  

 

 

 

Ln(maximum vesting  

period) 

Ln(maximum vesting 

period) 

Age of firm -0.0029 

(0.04) 

-0.003 

(0.07) 

Output Volatility  

 

0.0173 

(0.03) 

0.0175 

(0.05) 

Ln(Predicted Patents applied for within 2 years after 

IPO) 

0.0758 

(0.00) 

 Ln(Predicted Patents granted within 2 years after IPO) 

 

0.0588 

(0.00) 

Constant 1.3443 

(0.00) 

1.372 

(0.00) 

F statistic 9.74 

(0.00) 

14.10 

(0.00) 

R square 0.04 0.7 
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Table 4 

Analysis of the Number of ATPs in IPOs 
See Appendix A for the definition of variables.  See Appendix B for the delineations of the number of Internal 

Provisions and External Provisions.  Standard errors are estimated using the method described in Hardin (2002).   P-

values associated with a null of no significance are reported within parentheses.  

 

 

 
Internal 

ATPs 

Internal 

ATPs 

External 

ATPs 

External 

ATPs 

Constant 
1.181 

(0.00) 

1.169 

(0.00) 

0.264 

(0.43) 

0.128 

(0.69) 

Ln(total assets) 
0.016 

(0.49) 

0.012 

(0.63) 

0.082 

(0.00) 

0.081 

(0.00) 

Industry HHI 
-0.349 

(0.15) 

-0.325 

(0.17) 

-0.681 

(0.00) 

-0.647 

(0.00) 

Ln (Predicted Patents granted within 2 years after 

IPO) 

0.001 

(0.99)  

0.112 

(0.01)  

Ln (Predicted Patents applied for within 2 years 

after IPO)  

0.023 

(0.27)  

0.067 

(0.04) 

Ln(max vesting period) 
0.070 

(0.54) 

0.060 

(0.61) 

0.196 

(0.04) 

0.201 

(0.04) 

CEO’s percentage of stock after the IPO 
-0.259 

(0.11) 

-0.263 

(0.09) 

-0.244 

(0.04) 

-0.258 

(0.04) 

Board size 
0.006 

(0.64) 

0.006 

(0.65) 

0.005 

(0.79) 

0.010 

(0.63) 

Proportion of insiders on the board 
-0.242 

(0.40) 

-0.225 

(0.43) 

0.388 

(0.29) 

0.438 

(0.23) 

Chi-square statistic 
7.72 

(0.46) 

16.01 

(0.04) 

25.52 

(0.00) 

23.16 

(0.00) 
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Table 5 

Analysis of the CEO’s Incentive Compensation  
See Appendix A for the definition of variables.  See Appendix B for the delineations of the number of Internal 

Provisions and External Provisions.  Standard errors are estimated using the method described in Hardin (2002).   P-

values associated with a null of no significance are reported within parentheses.  

 

 

 

 

Ln(incentive 

compensation) 

Ln(incentive 

compensation) 

 

Ln(incentive 

compensation) 

 

Ln(incentive 

compensation) 

 

Constant 
12.055 

(0.00) 

16.911 

(0.00) 

10.812 

(0.00) 

10.218 

(0.00) 

Ln(total assets) 
-0.257 

(0.03) 

-0.195 

(0.09) 

-0.227 

(0.09) 

-0.249 

(0.07) 

Ln (Predicted Patents granted 

within 2 years after IPO) 

3.416 

(0.00)  
3.672 

(0.00)  

Ln (Predicted Patents applied 

for within 2 years after IPO) 

 1.461 

(0.06) 

 4.404 

(0.00) 

CEO age 
-0.016 

(0.21) 

-0.030 

(0.17) 

-0.015 

(0.27) 

-0.024 

(0.20) 

CEO percentage of stock after the 

IPO 

0.780 

(0.01) 

1.247 

(0.01) 

0.877 

(0.00) 

1.231 

(0.00) 

Ln(max vesting period) 
0.301 

(0.41) 

0.251 

(0.63) 

0.010 

(0.97) 

0.064 

(0.87) 

Board size 
-0.080 

(0.16) 

-0.203 

(0.09) 

-0.052 

(0.23) 

-0.112 

(0.08) 

Proportion of insiders on the board 
-1.503 

(0.08) 

-3.660 

(0.02) 

-1.733 

(0.04) 

-2.729 

(0.02) 

Orthogonalized Ln(Internal ATPs) 
 

 
0.178 

(0.39) 

0.301 

(0.24) 

Orthogonalized Ln(External ATPs) 
 

 
0.281 

(0.21) 

-0.346 

(0.21) 

F statistic 
29.28 

(0.00) 

13.47 

(0.00) 

36.31 

(0.00) 

13.78 

(0.00) 

R square 0.68 0.24 0.76 0.58 
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Table 6 

Determinants of the Initial Firm Valuation 
 See Appendix A for the definition of variables.  See Appendix B for the delineations of the number of Internal 

Provisions and External Provisions.  Standard errors are estimated using the method described in Hardin (2002).   P-

values associated with a null of no significance are reported within parentheses.  

 

 
 Ln(Price-to-Sales Ratio) Ln(Price-to-Sales Ratio) 

Industry median  

Price to sales ratio 

0.256 

(0.00) 

0.256 

(0.00) 

Firm age -0.011 

(0.04) 

-0.011 

(0.04) 

Ln(sales) -0.651 

(0.00) 

-0.650 

(0.00) 

Equity financing -0.151 

(0.42) 

-0.150 

(0.44) 

Ln (Predicted Patents applied for within 2 years after 

IPO) 

0.419 

(0.03) 

 

Ln (Predicted Patents granted within 2 years after 

IPO) 

 0.398 

(0.02) 

Board size 
0.049 

(.11) 

0.049 

(0.11) 

Proportion of insiders on the board 
0.357 

(0.50) 

0.346 

(0.51) 

Ln(internal provisions) 0.039 

(0.67) 

0.046 

(0.61) 

Ln(external provisions) 0.225 

(0.04) 

0.231 

(0.04) 

Dual class dummy -0.013 

(0.95) 

-0.019 

(0.93) 

CEO percentage of stock after the IPO 0.245 

(0.41) 

0.248 

(0.40) 

Ln(incentive compensation) 0.037 

(0.25) 

0..008 

(0.85) 

Ln(max vesting period) 
-0.013 

(0.93) 

-0.005 

(0.97) 

Constant 11.510 

(0.00) 

11.972 

(0.00) 

F statistic 70.83 

(0.00) 

72.02 

(0.00) 

R square 0.83 0.84 

  



30 

 

 

Table 7 

Determinants of the Firms Post-IPO Patent Activity 
See Appendix A for the definition of variables.  See Appendix B for the delineations of the number of Internal 

Provisions and External Provisions.   Each regression was estimated with standard errors estimated using Huber-

White estimators.  P-values for the null hypothesis that the coefficient equals zero is reported within parentheses.   
 

 

 Patents applied for within 

 2 years after IPO 

Patents Granted within 

 2 years after IPO  

Ln(sales) -0.237 

(0.00) 

-0.233 

(0.00) 

Ln(incentive compensation) 0.150 

(0.07) 

0.246 

(0.00) 

Ln(Maximum vesting period) 1.815 

(0.00) 

1.769 

(0.00) 

Ln(Internal) 0.563 

(0.07) 

0.704 

(0.02) 

Ln(External) -0.141 

(0.63) 

-0.234 

(0.41) 

R&D expenditures 0.004 

(0.15) 

0.003 

(0.24) 

Patents applied for by IPO  0.048 

(0.00) 

0.050 

(0.00) 

Constant -0.304 

(0.87) 

-2.040 

(0.25) 

Chi-square 66.410 

(0.00) 

100.360 

(0.00) 
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Appendix A:  Variable Definitions 

 
Variable Definition 

Firm age The time between the inception of the firm (as reveal in the firm’s prospectus) 

and its offer date in years. 

Sales Total net sales of the firm prior to the offer date.  

Total assets Total assets of the firm prior to IPO offer date.  

Firm Q The ratio of the firm’s market-to-book ratio with the firm’s stock price, number 

of shares outstanding and book value measured on its fiscal year end during its 

IPO year 

R&D Ratio of the firm’s R&D expenditure to its net sales with missing values 

converted to zeros 

Intangible assets Ratio of the firm’s intangible assets to its total assets 

Proportion equity financed Proportion of the firm’s post-IPO financing accounted for by common stock 

financing 

Output volatility  

Firm’s Q ratio  

Industry median Q The median market-to-book ratio of all firms in the IPO firm’s three digit SIC 

industry during the firm’s IPO year. 

Q deviation Difference between the firm’s Q ratio and its industry’s median Q ratio  

Industry HHI The HHI of the IPO firm’s industry in the year prior to its IPO based on sales 

for firms with Compustat data 

Venture Dummy variable that takes on the value 1 if the firm is backed by a venture 

capital firm prior to going public 

Board size Number of board members 

Proportion of insiders on the board Proportion of company officers on the board 

CEO’s proportion of stock after the IPO Proportion of the firm’s stock the CEO is expected to hold after its IPO as reveal 

in its prospectus 

CEO age Age of the CEO (in years) as revealed in the IPO prospectus 

Proportion of unexercisable options Proportion of the CEO’s options that are unexercisable as of the IPO offer date 

as revealed in the prospectus.  

CEO Incentive compensation Dollar amount report in prospectus for the CEO’s deferred compensation 

Maximum vesting period The maximum vesting period of the CEO’s unexpired options on the firm’s 

stock 

Internal Provisions See appendix B. 

External Provisions See appendix B. 

Dual class Dummy variable that takes on the value 1 if the firm is a dual class firm, 0 

otherwise 

Patents applied for by IPO offer date The number of patents applied for by the firm prior to its IPO offer date 

according to the NBER patent database. 

Patents applied for within two years after 

the firm’s IPO 

The number of patents applied for by the firm within two years after its IPO 

offer date according to the NBER patent database. 

Patents granted to the firm within two years 

after its IPO  

The number of patents granted to the firm within two years after its IPO offer 

date according to the NBER patent database. 

Price to sales  Share price (end of first trading day) x number of shares issued and outstanding 

divided by the firm’s net sales in the fiscal year just after the offer date. 

Price to sales –industry Median Price to sales ratio of the firm’s three digit SIC industry during its IPO 

year. 
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Appendix B: Corporate charter/bylaw provisions 
This table describes our index building methodology and classification of antitakeover provisions, which is symmetric 

to IRRC provisions in Gompers, Ishii and Metrick (2003). 

 

In
te

rn
al

 P
ro

v
is

io
n

s 

Unequal voting Provisions 

Unequal voting rights 

Restrictions on votes each shareholder may cast 

Eliminated Cumulative Voting 

Dual Class structure 

Other restrictions 
Restrictions on transfer of common stock 

Restrictions on how many IPO shares may be purchased 

Classified Board 
Classified board, which can be either charter amendment,  

or bylaws amendment  

Limited Shareholders ability 

to call for special meeting 

Meetings called by Directors or Executives only 

Supermajority for special meetings 

Advance notice requirements  

Limited Shareholders ability 

to act by written consent 

Restrictions on action by written consent 

Board can be removed only for clause 

Supermajority required to replace directors 

Other restrictions 
Restrictions on transfer of common stock 

Restrictions on how many IPO shares may be purchased 

E
x

te
rn

al
 P

ro
v

is
io

n
s 

Poison pill   

Anti Greenmail provision  

Blank check preferred stock   

Fair price provision  

Stakeholder clause   

Supermajority Requirements 

to Approve Mergers 

Merger must be approved by an inside director 

Merger must  be approved by separate class of stock 

Supermajority required to approve mergers 

S
ta

te
 L

aw
s 

Business Combination Laws   

Fair Price Laws 
This law is merged with the firm-level fair price provision 

in the computation of external provision index 

Control Share Acquisition 

Laws 

This law is merged with the firm-level supermajority req. 

provision in the computation of external provision index 

Recapture of Profits Laws 
This law is merged with the firm-level anti-greenmail 

provision in the computation of external provision index 

Cash-Out Laws   

Director Duties Laws  

Opt-Out Dummy The firm has opted out from state laws (any of them) 

 

 


