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Abstract 

The role of information is central to the study of corporate finance. In the real 

world where one party usually has more and better information, information 

asymmetry forms the basis of analysis in many key aspects of modern economics 

including contract theory and principle-agent problems. Although technology facilitates 

information flow, information continues to play an important role because we live in an 

environment in which there is more information and information that is more complex. 

Moreover, we are experiencing a fundamental shift towards a knowledge-based 

economy in which ideas and concepts, both in the form of information, gain importance.  

This thesis examines the role of information as we make this transition in two separate 

settings: First in a ―real impact‖ setting where knowledge generated at leading research 

universities spills over into firms nearby, and second, in a "traditional market" setting 

where analysts help disseminate information.  

In the post-industrial economy of the 21st century, innovation is the engine of 

economic growth. As a result, we increasingly value human capital and knowledge. 

Chapter 2 looks at the location of firms relative to knowledge centers and its impact on 

stock volatility. I argue that knowledge spillovers foster firm R&D and find supporting 

evidence. My evidence is consistent with the classic models on the impact of human 

capital on economic growth (Nelson and Phelps, 1966). 

Chapter 3 examines the impact of knowledge and innovation on firms’ cash 

management policies. Bates, Kahle, and Stulz (2009) find that the average cash-to-assets 

ratio for firms more than doubles in the past decades and attribute it to changing firm 
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characteristics. I identify innovation as a driving force behind these changes, resulting in 

firms holding more cash as a precaution. 

In Chapter 4, I study the investment value of information from analysts, or more 

specifically, analyst target prices. Due to potential conflicts of interest problems, the 

value that analysts provide to investors remains controversial. Moreover, since the 

information age is characterized by information overload, it is harder for investors to 

identify relevant information. I find that institutions trade in the same direction as the 

consensus target price movement.  
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Chapter 1 Introduction 

 Information is central to the study of corporate finance. In an imperfect world, 

one party often has more and better information than the other. Whether you are 

investing, borrowing, lending funds, or managing a corporation, it is often the case that 

not all parties will have the same information. As such, most analyses in corporate 

finance cannot be conducted independently of information asymmetry. In fact, 

asymmetric information forms the basis of analysis in many aspects of modern 

economics including contract theory. In all contract relationships and market 

transactions, information can greatly alter incentives, actions, and outcomes.    

Living in the information age, we naturally face high volumes of information, 

but what is more interesting is that we are now also shifting towards a knowledge-based 

economy. In a knowledge-based economy, economic gains are made through the 

exploitation of understanding. This is perhaps why knowledge or R&D capital is 

increasingly considered an important driver of firm value. A knowledge-based economy 

also means that information will not only play a role in firms in a traditional corporate 

finance sense, it will also partially shape new firm characteristics and fundamentally 

affect how firms invest.  

In an informationally sophisticated society, technology allows for a myriad of 

information to compete for our attention and potentially distract us from what is 

relevant. This gives rise to professions that are devoted to gathering, processing or 

producing information in search of better understanding.  One of such professions is the 

securities analysts industry, which continually works with information related to stocks 

under coverage. The profession has grown as quickly as the financial markets 



 
 

2 
 

themselves have developed over the past decades. However, despite the important role 

analysts play, the value of their work is still debated due to incentive problems and 

limited forecasting accuracy. 

The study of corporate finance can be broadly viewed as the study of 

information in regards to firms, financial markets, and any other aspect of the real world 

that affects the two. Simply stated, information is any kind of event that affects the state 

of this dynamic system. In either case, the abundance of information made possible by 

technology and a broadening knowledge base enrich our lives, but they also present 

potential room for confusion and overload, making it harder for firms and investors to 

extract the most relevant information. To better understand the nature of information in 

the twenty-first century, this thesis examines the role of information in two separate 

settings: First in a ―real effects‖ setting where knowledge generated at top research 

universities spillover into firm headquartered nearby, and second, in a traditional 

market setting where processors of information disseminate information to market 

participants. 

In Chapters 2 and 3, I study the real effects of knowledge on firms. In the 

complex and technologically advanced world that we live in, knowledge serves as the 

foundation for innovation, an activity which is increasingly being recognized as a key 

driver of economic growth. Consequently, a firm’s knowledge capital is now considered 

an important driver of firm value, as demonstrated through the growing resources firms 

devote to R&D. The research question at hand is of significance because we are living in 

a time when substantial energy and resources are devoted to human capital and 
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knowledge. Therefore, it is expected that there are real and observable outputs from 

knowledge, including its effects on firms and capital markets. 

Chapter 2 is motivated by the debate over whether R&D firms are more risky. 

Theoretical work by Berk, Green, and Naik (2004) suggests that R&D firms are riskier, 

but empirical results are mixed (Lev and Sougiannis, 1996; Chan, Lakonishok, and 

Sougiannis 2001; Chambers, Jennings, and Thompson, 2002). Numerous scholars 

document that R&D intensive firms generate positive abnormal returns and experience 

higher stock return volatility (Lev and Sougiannis, 1996; Chan, et al., 2001; Eberhart, 

Maxwell, and Siddique, 2004; Lev, Sarath and Sougiannis, 2005).  Scholars, however, 

can’t agree on the cause behind these observations. On the one hand, Lev and 

Sougiannis (1996) and Chan et al. (2001), among others, argue that R&D firms are 

mispriced. On the other hand, Chambers et al. (2002) and Skinner (2008) believe that 

R&D intensive firms are fundamentally riskier, and therefore the abnormal returns are 

from improper risk adjustment, consistent with their higher stock volatility.  The R&D 

risk-or-mispricing debate has many important implications for the efficiency of the 

capital market and for accounting disclosure policy among others. In Chapter 2, I 

present a novel perspective offering insight into the issue by examining the impact of 

knowledge on the firm’s business and information risk1. The evidence suggests that, 

facing a fundamental shift towards a knowledge-based economy, in which the 

exploitation of understanding drives economic growth, firms must innovate more and 

as a result face higher business and information risk.  

                                                           
1 Business risk refers to the volatility of earnings which is related to the unpredictability of R&D or 

innovation outcomes whereas information risk refers to the quality of information environment and how 
accurately disclosed numbers map onto firm fundamentals. 
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 I argue that knowledge spills over from research universities into firms in the 

region, boosting the firm’s knowledge intensity (or knowledge stock) while also 

fostering R&D spending at the firm. I use distance from firm headquarters to the nearest 

knowledge center (defined as top research universities) as a proxy for knowledge 

spillover, and identify knowledge intensity at the firm as a determinant of stock return 

volatility. That is, firms located near a research university spend more on R&D, are more 

knowledge intensive, and experience greater stock volatility as well as idiosyncratic risk. 

Despite the influences of geography on the firm extensively discussed in the finance 

literature, I present a new dimension by showing that proximity to a knowledge center 

has more implications than previously thought, and has real implications for businesses, 

with capital market implications.  

This chapter makes several contributions. First, I find that knowledge intensity 

increases stock volatility, incremental to the effect of R&D on stock volatility. 

Knowledge is associated with stock volatility regardless of whether firms are active in 

terms of R&D as the knowledge spillover effect should be most applicable to firms that 

conduct their own R&D but also (to a lesser extent) to firms that don’t conduct their own 

R&D but operate in an industry where at least one peer company conducts R&D. My 

evidence is consistent with the classic models on the impact of human capital on 

economic growth (Nelson and Phelps, 1966). In doing so, I also add to the debate over 

whether R&D intensive firms are more risky. If firms closer to a knowledge center 

experience higher volatility, this evidence would be consistent with the risk explanation, 

thus deepening our understanding of R&D. Second, I show that knowledge spillovers 

increase information risk as knowledge spillovers are associated with higher 
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idiosyncratic volatility, which translates into higher cost of capital. Third, I make a 

contribution to the existing firm geography literature by showing a direct link between 

distance to knowledge centers and firm stock volatility. This finding introduces a novel 

perspective on how external information, in this case knowledge, impacts the firm's risk. 

Finally, I demonstrate the external benefits of research carried out at universities by 

showing that the impact of research can be felt beyond campus borders. 

 In Chapter 3, I continue to explore the impact of knowledge on firms. In 

particular, I explore how knowledge impacts the cash holdings of firms, paying special 

attention to the precautionary motive for holding cash. The study of cash dates back to 

Keynes (1934) who formally identifies three main motivations for holding cash: the 

transaction cost motive to meet day-to-day needs, the speculative motive in anticipation 

of a change in price of assets and the precautionary motive to meet unexpected future 

outlays.  While holding a cash balance is nothing new, an interesting observation that 

emerged in the past decade in the study of corporate finance has been the increasing 

amount of cash that firms hold.  In particular, Bates, Kahle, and Stulz (2009) show  that 

the average cash-to-assets ratio for U.S. industrial firms more than doubles within the 

past three decades and they attribute higher cash ratios to changing firm characteristics 

and riskier firm cash flows.  Under the precautionary motive for holding cash (Keynes, 

1934) firms hold cash to better cope with adverse shocks when access to capital markets 

is costly. The precautionary motive also predicts that firms with better investment 

opportunities hold more cash because adverse shocks and financial distress are more 

costly for them. Consistent with these predictions Opler, Pinkowitz, Stultz, and 

Williamson (1999) find that firms that have the greatest access to capital markets tend to 
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hold lower ratios of cash to total non-cash assets whereas firms with strong growth 

opportunities and riskier cash flows hold relatively high ratios of cash to total non-cash 

assets. Since knowledge intensive firms tend to be characterized by strong growth 

opportunities with the need to retain earnings, high information asymmetry, and risky 

cash flows, therefore the study of cash holdings naturally extends to an increasingly 

knowledge intensive economy. In other words, the decision to hold cash is an especially 

important one for knowledge intensive/R&D firms, which tend to have weak and costly 

access to capital markets and strong growth opportunities.  

This chapter makes the following contributions. First, compelling evidence is 

presented regarding the impact of a firm’s knowledge intensity on its cash holdings. 

This work is closely related to the literature on the impact of R&D on firm cash holdings. 

Specifically, it is in line with studies such as Bates, Kahle, and Stulz (2009) and Brown 

and Petersen (2010) which look at how cash is used to smooth R&D to minimize the high 

adjustment costs associated with R&D. More broadly, this study contributes to the 

literature on how knowledge and innovation affect corporate policies, including the 

design of executive compensation, information asymmetry, information disclosure, and 

the cost of capital. Second, this chapter provides additional insight on the determinants 

of the precautionary motive of holding cash. Prior studies identify various factors 

affecting the motive for holding cash, including access to external capital, cash flow 

volatility, growth opportunities, product market competition, R&D smoothing and 

macroeconomic conditions.  I add to this literature by identifying an important and 

fundamental cause for holding cash: knowledge and innovation. Third, I add to our 

broad understanding of how innovation is impacting corporate finance. My findings 
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add to the recent literature on innovation-related topics such as how to motivate 

innovation (Manso, 2011) and the agency problems associated with innovation (Aghion, 

Van Reenen, and Zingales, 2010).  I show that knowledge and innovation affect not only 

investment and financing decisions, but also the firm’s cash management practices.   

After studying the real impact of knowledge on firms, I then turn to an analysis 

of how information flows through the market by studying the investment value of 

information from security analysts.  Thousands of security analysts make up a sizeable 

profession which gathers, processes, and disseminates information in the financial 

markets. Their work is used not only by institutional investors but also by retail clients 

who might rely on their opinions in forming investment decisions. As such, the 

information content of analyst research is highly relevant to market efficiency and the 

fourth chapter of this dissertation explores the investment value of analyst research.  

 The usefulness of analyst research is widely debated in the analyst literature. On 

the one hand, a large literature documents the information content of various 

components of analyst research, and the evidence in support of the value of their work is 

substantial (Francis and Soffer, 1997;  Ivkovic and Jegadeesh, 2004; Asquith, Mikhail, 

and Au, 2005; Boni and Womack, 2006). On the other hand, despite the large literature 

on the information content of analyst research, there is considerable concern over the 

objectivity and investment value of analyst research given the conflicts of interest. For 

instance, research by Lin and McNichols (1998) and Michaely and Womack (1999) 

stresses that investment banking relationships can potentially bias analyst 

recommendations. Indeed, the conflicts of interest in analyst research are so pronounced 

that over 80% of their recommendations are a buy or strong buy at any given time prior 
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to the market meltdown in the early 2000s. Moreover, the securities research industry 

was blamed for its role in the formation of the technology bubble and this led to 

subsequent regulatory changes in the years that followed to better discipline the 

industry.  

 The bulk of the literature in the analyst area has been on analyst 

recommendations and earnings forecasts. In recent years, analysts have increasingly 

been including target prices alongside earnings forecasts and stock recommendations in 

their reports. These target prices explicitly convey analysts' assessment of the expected 

value of underlying stocks, usually over the next twelve months from the date of 

issuance.  Relatively few studies have looked at target prices due to data issues. A 

couple of examples include Bradshaw (2002) who examines analysts' use of target prices 

to justify their stock recommendations and Brav and Lehavy (2003) who find a 

significant market reaction to the information contained in analysts' target prices, even 

after controlling for the contemporaneously issued stock recommendations and earnings 

forecasts.  

Specifically, I examine the investment value of target prices to presumably the 

most sophisticated investors and players in the market – institutional investors. In 

examining the information content of analyst research, this chapter also contributes to 

our understanding of institutional investors. To the best of my knowledge, this is the 

first paper to show that institutions trade in the same direction as target price changes, 

and that the explanatory power of target price changes goes beyond that of 

contemporaneous changes in recommendations and earnings forecasts, even after I 

control for a host of factors known to affect institutional trading. I also find that the 
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effect of target price changes on institutional trading is more pronounced for small firms 

and for firms with fewer analysts following, and is limited to active institutional 

investors.   

In summary, the evidence adds to the analyst literature by showing that target 

prices have investment value beyond recommendations and earnings forecasts. Since 

portfolios formed on target price of the previous quarter leads to both raw and abnormal 

stock returns in the three months following portfolio formation, I also identify target 

prices as a potential source of outperformance for institutional investors. Thus, the 

findings contribute to both the analyst literature and the institutional trading literature. 

The result that institutional trading is more sensitive to target price changes in the years 

following regulatory reform to discipline the securities research industry also 

contributes to our understanding of the outcomes of these regulations. 

 The rest of the dissertation proceeds as follows. Chapter 2 explores the impact of 

knowledge on firm risk, specifically focusing on return volatility and idiosyncratic 

volatility. Chapter 3 continues the study the impact of knowledge on firms by examining 

how knowledge impacts firm cash holdings. In Chapter 4, I examine the value of analyst 

target prices by studying the impact of analyst target prices on institutional trading.  

Finally, I conclude this thesis in Chapter 5 by summarizing my findings followed by 

closing remarks on potential future research directions.  
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Chapter 2 Innovation and Risk: How Distance Between Firm 
Headquarters and Research University Impacts Stock 
Volatility 
 
 
 
Abstract  

 This research hypothesizes that firms headquartered near a knowledge center, as 

defined by 196 leading research universities in the U.S., innovate more and thus 

experience higher stock volatility. I argue that knowledge spillovers foster firms’ 

innovative ability and R&D intensity in an increasingly knowledge-based economy. 

Controlling for industry and year effects across a large sample from 1980 to 2009, I find 

that firms located near a research university conduct more R&D and experience higher 

volatility. The effect of knowledge on volatility continues to hold after controlling for 

R&D, suggesting that the knowledge captured by distance is related to, but distinct from 

the dimension of knowledge contained in R&D. Additional analyses demonstrate that 

the effect of knowledge spillover is more pronounced for rural firms, and for firms that 

actively engage in R&D. Finally, I find that knowledge-based innovation causes greater 

idiosyncratic volatility or information risk. My results are robust to various model 

specifications and estimation methods, including alternate measures of knowledge 

centers, knowledge spillover, R&D, and volatility. Additional controls for distance to the 

nearest major metropolitan area, industry clustering within the same metropolitan 

statistical area, and patent filing activity prove to be significant, yet do not notably 

diminish the explanatory power of distance on volatility. These findings have 

implications for innovation, R&D, and information risk, and add a new perspective to 

the debate over whether R&D intensive firms are more risky. 
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2.1Introduction 

In the complex and sophisticated world of the twenty-first century, knowledge 

serves as the foundation for innovation, an activity which is increasingly being 

recognized as the key driver of economic growth. Consequently, a firm’s knowledge 

capital is now considered an important determinant of firm value, as demonstrated 

through the growing resources firms devote to Research & Development (R&D) and the 

stock valuation of it. However, despite the general consensus that R&D is a value 

producing investment, it is also often a misunderstood activity. For instance, the fact 

that R&D is associated with excess returns indicates that the market has a fuzzy 

understanding of its impact on valuation. Meanwhile, the academic literature provides 

limited assistance on the subject, since questions regarding the basic nature of these 

firms have not been fully addressed. Theoretical work by Berk, Green, and Naik (2004) 

suggests that R&D firms are riskier, but empirical results are mixed (Lev and Sougiannis, 

1996; Chan, Lakonishok, and Sougiannis, 2001; Chambers, Jennings, and Thompson, 

2002). 

 Numerous scholars document that R&D intensive firms generate positive 

abnormal returns and experience higher stock return volatility (Lev and Sougiannis, 

1996; Chan et al., 2001; Eberhart, Maxwell, and Siddique, 2004; Lev, Sarath, and 

Sougiannis, 2005). Scholars, however, cannot agree on the cause behind these 

observations. On the one hand, Lev and Sougiannis (1996) and Chan et al. (2001) argue 

that R&D firms are mispriced due to the expensing of R&D, which makes the firm’s 

prospects look worse than they really are. On the other hand, Chambers et al. (2002) and 

Skinner (2008) believe that R&D intensive firms are fundamentally riskier, and therefore 
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the abnormal returns result from improper risk adjustment. The R&D risk-or-mispricing 

debate has many important implications for market efficiency and for accounting 

disclosure policy, among others. In this paper, I present a novel perspective by 

examining the impact of knowledge on the firm’s business and information risk2. The 

evidence suggests that, facing a fundamental shift towards a knowledge-based economy 

in which the economic exploitation of understanding drives economic growth, firms must 

innovate more and as a result face both higher business and information risk.  

 I argue that knowledge spills over from top research universities into firms in the 

region, boosting the firm’s knowledge intensity (or knowledge stock) while also 

fostering R&D spending at the firm. This paper uses distance from firm headquarters to 

the nearest knowledge center as a proxy for knowledge spillover, and identifies 

knowledge intensity at the firm as a determinant of stock return volatility. That is, firms 

located near a research university are more knowledge intensive, spend more on R&D, 

and experience greater stock volatility as well as idiosyncratic risk. Despite the already 

extensive literature on firm geography and economic outcomes, this paper presents a 

new dimension by demonstrating the economic outcomes of proximity to a knowledge 

center, including capital market implications.  

 The impact of knowledge on finance has been documented recently in the 

finance literature with evidence supporting the notion that education and knowledge 

are associated with better performance. For example, Christoffersen and Sarkissian (2009) 

find that fund managers with better education trade less overall but are more likely to 

                                                           
2 Business risk refers to the volatility of earnings, which is related to the unpredictability of R&D or 

innovation outcomes, whereas information risk refers to the quality of information environment and how 
accurately disclosed numbers map onto firm fundamentals. 
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trade aggressively after experiencing good past performance.  In a more general context, 

knowledge is relevant for firms as it is the basis for innovation and R&D. However, 

unlike patents and trade secrets, knowledge is a public good, characterized by non-

exclusivity and non-rivalry. Aside from the fact that universities are a source of 

knowledge creation and dissemination, there is also good reason to suspect that 

spillovers exist from universities to firms, since, of all places, universities have the least 

incentive to keep research only to themselves. In fact, the economic geography literature 

has long established that universities are an important source of knowledge. Spillovers 

from universities have been identified as key sources promoting firm innovation and 

performance (Jaffe 1989; Hall, Link, and Scott, 2003). Distance is an important 

consideration for knowledge spillovers because physical proximity may be essential for 

some forms of knowledge exchange as information and communication technologies are 

unable to fully overcome distance (Morgan, 2004). Specifically, spillover from the 

knowledge center to the firm occurs primarily through two channels. First, original 

research carried out at the university has a higher probability of spilling over into local 

firms. Second, human capital either in the form of faculty or graduates made available 

by the university is most easily accessible by local firms (Varga, 2000), and proximity 

lowers search costs for all parties.  For example, physical closeness is likely to give rise to 

joint venture or research partnership between the firm and the nearby university 

(Zucker et al., 2002). Finally, proximity reduces the cost of accessing knowledge, making 

it more profitable for the firms do so (Siegel et al., 2003). 
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 Despite knowledge and innovation’s role in determining firm competitiveness, 

financial statements generally disclose limited information on intangibles.3 It is widely 

believed that R&D is a beneficial investment activity, the output of which is an 

intangible asset that can be considered the firm's knowledge stock (Ben-Zion, 1978; 

Hirschey and Weygandt, 1985; Lev and Sougiannis, 1996, 1999; Chan et al., 2001; Hall, 

Jaffe, and Trajtenberg, 2005). A brief review of the R&D literature reveals the popularity 

of the subject among scholars and the usefulness of the information it conveys. There are, 

however, a few reasons why distance could capture knowledge-based innovation that is 

not picked up by R&D in explaining firm volatility and idiosyncratic risk. First, 

knowledge is intangible and not easily accounted for. Second, R&D is a lump sum 

expense with limited capacity to capture knowledge intensity at the firm. In fact, the 

expensing of R&D has been the subject of much criticism in the accounting disclosure 

literature. Third, companies have a strategic reason to avoid disclosing proprietary 

information. Taken together, to the extent that R&D is a relatively opaque figure even 

for the analysts to decipher (Barron, Byard, Kile, and Riedl, 2002), knowledge intensity 

as captured by distance should hold additional explanatory power beyond R&D 

expense. 

 More specifically, this research investigates whether external knowledge 

impacts the firm’s knowledge intensity, stock volatility, and idiosyncratic volatility.   

This is a natural extension of the existing literature, which shows that R&D increases 

return volatility (Chan et al., 2001) and information risk (Ciftci, Lev, and Radhakrishnan, 

                                                           
3Knowledge intensity is an all-inclusive term which includes the firm’s own R&D effort as measured by 

R&D expense and the knowledge spillover from nearby research universities as measured by geographic 
distance. The distinction between firm R&D and knowledge spillover is that the former is within the firm 
while the latter is an external force. 
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2011). The broader question of whether knowledge has a similar impact on firms is 

meaningful not only because it adds to our understanding of the nature of R&D but also 

in the sense that it is a fundamental and important question. In other words, knowledge 

spillover as proxied by distance is related to, but distinct from firm R&D because it 

comes from an external and separate source than internal R&D.  

I find that knowledge, as proxied by the distance from the company’s 

headquarters to the nearest research-intensive university, as classified by the Carnegie 

Foundation4, has significant explanatory power over firm return volatility. Controlling 

for industry and year effects, I show firms located near a research university experience 

higher return volatility as a result of knowledge spillover. Subsequent analysis reveals 

that the explanatory power of distance is partially related to company R&D spending, 

but distance captures knowledge above and beyond company R&D. This evidence 

suggests that knowledge spillovers induce knowledge intensity, causing these firms to 

experience higher business risk. In other words, innovation leads to higher volatility, 

and R&D could only partially catch this effect. Further, the effect of knowledge spillover 

is stronger for positive R&D firms, and for firms in rural areas, consistent with rural 

firms' lack of alternative external source for innovation. Finally, knowledge spillover is 

associated with higher idiosyncratic volatility, which indicates greater information risk. 

Together, this evidence reveals that knowledge intensity is associated with not only 

business risk, but also information risk. These results have economy-wide implications 

since the main sample includes firms with positive R&D and also those firms that do not 

conduct their own R&D but operate in an industry where at least one peer company 

                                                           
4 For more on the Carnegie Foundation, please refer to the data section of this paper. 
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does R&D. These results survive a battery of robustness checks including controls for 

distance to the nearest major metropolitan area, industry clustering, and patent activity. 

My findings are also robust to alternate model specifications including various measures 

of knowledge centers, knowledge spillover, R&D, and return volatility. In addition, 

alternative estimation methods including instrumental variable approach and firm-

matching methodologies further validate my findings.   

 This paper makes several contributions. First, I enrich the emerging finance 

literature on firm innovation by showing that knowledge increases stock volatility 

incremental to the effect of R&D on stock volatility. My evidence is consistent with the 

classic models on the impact of human capital on economic growth (Nelson and Phelps, 

1966).  Especially worth highlighting is the fact that my result holds true for firms in the 

economy as a whole and is not limited to high-tech firms. The widely applicable 

observation that knowledge is associated with stock volatility regardless of whether 

firms are active in R&D sheds light on what it means for firms as we make a 

fundamental shift towards a knowledge-based economy.  Also, since knowledge, R&D, 

and innovation are inextricably linked, the findings here also add to the debate over 

whether R&D intensive firms are more risky (Lev and Sougiannis, 1996; Chan, 

Lakonishok, and Sougiannis, 2001; Chambers, Jennings, and Thompson, 2002; Berk, 

Green, and Naik, 2004).   

 Second, I identify a new determinant of idiosyncratic volatility by showing that 

knowledge increases idiosyncratic volatility, consistent with higher information risk. 

This finding adds to the literature on idiosyncratic risk and is consistent with the 

documented links between growth options (Cao, Simin, and Zhao, 2008), expected 
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returns (Fu, 2009), future returns on the portfolio level (Xu and Malkiel, 2003) and 

idiosyncratic risk..  

 Third, I make a contribution to the existing firm geography literature by 

documenting a direct link between distance to knowledge centers and firm stock 

volatility. My findings introduce a novel perspective on how external information, in 

this case knowledge, impacts the firm's risk.  Finally, I also demonstrate the external 

benefits of research carried out at universities by showing that the impact of research 

can be felt beyond campus borders. 

 The rest of this paper is structured as follows. Section 2 is a review of the 

literature, leading up to my hypotheses development. Section 3 describes the data 

sources and elaborates on the variables and methodology. Section 4 presents the 

empirical tests of my predictions regarding the impact of knowledge spillover, including 

various robustness checks. Finally, Section 5 concludes. 

 

2.2 Related Literature 

2.2.1 Universities as a Source of Knowledge and Spillover 

 Naturally, when we think of knowledge creation and dissemination, the first 

places that come to mind are universities. Education and knowledge are important 

cornerstones of modern society. As such, the 2009 American federal budget put over $45 

billion into education and nearly $7 billion towards the National Science Foundation.  

The allocation of considerable resource to research, especially at post secondary 
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institutions, is partially aimed at producing a public good—knowledge, which then can 

be shared to make society better off.  In contrast, companies tend to invest in R&D when 

the core technology already exists by refining the know-how’s and effectively 

translating the technology into a sellable product. Therefore, larger, directional 

breakthroughs, which are not directly relevant to the bottom line in a business for the 

upcoming quarters are more likely to be carried out by public research institutions with 

public funding. Despite being a major source for knowledge creation, academia 

(sometimes coined as ivory towers) has been criticized for producing impractical 

research with few uses outside of academia. However, research is explorative in nature, 

difficult to measure and, in foresight, no one could predict what is useful.  As one 

scholar eloquently puts it ―…the problem is that the output of basic research is never 

some final product to which the market place can attach a price tag. Rather, the output is 

some form of new knowledge that has no clear dimensionality. The output is a peculiar 

kind of intermediate good that may be used, not to produce a final good, but (perhaps) 

to play some further role in the invention of a new final good. These connections are, 

however, extraordinarily difficult to trace with any confidence, even ex post‖ 

(Rosenberg, 1990, page 168).  

 According to The Economist, American universities employ 70% of the world's 

Nobel prize-winners and produce around 30% of the world's output of articles on 

science and engineering. American universities also earn more than $1 billion a year in 

royalties and license fees.5 Consistent with the notion that universities are knowledge 

centers, mounting evidence suggests that R&D at local universities is important for firms’ 

                                                           
5 According to the Economist magazine article: A survey of higher education Secrets of success available at 

http://www.economist.com/node/4339944. 
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innovative activity (Audretsch and Feldman, 1996; Carlino, Chatterjee, and Hunt, 2007). 

Anselin, Varga, and Acs (1997) find evidence of local spatial externalities between 

university research and high technology innovative activity, both directly and indirectly 

via private research and development. Universities are key players not only in creating 

new knowledge through the basic research produced by their faculties but also in 

supplying of knowledge workers on which R&D depends (Carlino, Chatterjee, and Hunt, 

2007).  

 

2.2.2 Volatility and Idiosyncratic Risk 

 As I relate knowledge intensity to return volatility and idiosyncratic risk, I briefly 

review the literature on the subject. One of the earlier and more influential papers in this 

area is Campbell et al. (2001). The authors document an increase in firm level return 

volatility but stable market and industry return volatilities over the past four decades. 

They also observe that return volatility is related to firm characteristics such as size, age, 

and leverage.  The literature has grown considerably over the past decade, branching off 

into sub-literatures on the time trend of idiosyncratic risk, the pricing consequences of 

idiosyncratic risk, and the fundamental variables and firm characteristics contributing to 

volatility. Here, I briefly summarize those findings that are most relevant to this study. 

Bennett, Sias, and Starks (2003) find that idiosyncratic volatility of individual stocks is 

associated with the degree to which their shares are held by institutional owners.  Cao, 

Simin, and Zhao (2008) empirically show that both the level and variance of corporate 

growth options contribute to idiosyncratic volatility.  Finally, Irvine and Pontiff (2009) 
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ascribe the increase of idiosyncratic volatility to more intense economy-wide 

competition and more volatile fundamental cash flows. 

 

2.2.3 Capital Market Implications of Firm R&D 

 While knowledge is a newer topic in the finance literature, R&D, a concept 

closely linked to knowledge, has been a popular subject within various academic 

disciplines. In an efficient market where the future benefits of R&D are properly 

assessed and correctly discounted, there should not be an association between firm R&D 

and abnormal returns. Many scholars, however, document that there is such a 

relationship, and, in explaining it, two alternative causes have been proposed: 

mispricing and risk. In the latter case, two sources of risk have been identified: 

underlying business risk and information risk (Ciftci, Lev, and Radhakrishnan; 2011). 

Lev and Sougiannis (1996) and Chan, et al. (2001), among others, document a 

positive association between R&D and subsequent excess returns. Because future 

benefits resulting from R&D activities are difficult to assess and account for, accounting 

conservatism calls for R&D expense to directly reduce income as the expense is paid. 

One explanation offered for the positive association between R&D and returns is 

mispricing related to earnings distortions under conservative accounting rules for R&D 

costs. Due to the opaqueness around R&D activity, investors tend to be conservative 

when it comes to estimating the future benefits leading to significant future abnormal 

returns. Consistent with this, Chan et al. (2001) document that R&D intensity is 

associated with higher stock return volatility. The authors interpret this finding as the 
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outcome of poor and uninformative R&D accounting disclosures which leave 

shareholders guessing at the firm’s prospects.  

 Alternatively, Chambers et al. (2002) argue that the excess returns to R&D 

intensive firms are due to inadequate adjustment for risk rather than from mispricing. 

That is, firms that engage in R&D are fundamentally more risky and therefore require 

commensurately greater returns. Consistent with the risk explanation, theoretical work 

conducted by Berk et al. (2004) suggests that firms with high levels of R&D investment 

may be more risky than other firms, ceteris paribus.  The argument is that an investment 

in R&D can be viewed as a compound option to purchase a stream of operating 

cashflows, and therefore should be more risky than a stream of cashflows themselves.  

Knowledge serves as a basis for innovation, and innovation is exploratory in nature, 

thus leading to more unpredictable company performance. Consistent with this, Kothari, 

Laguerre, and Leone (2002) show that the future benefits of investing in R&D are much 

more uncertain than those of investing in capital expenditures. The association between 

R&D and higher volatility observed by Chan et al. (2001) is also consistent with the risk 

explanation.  

 Under the risk explanation, the exact source of risk for R&D or knowledge 

intensive firms as either business or information related has entirely different 

implications for accounting disclosure, regulatory policy and the capital market. 

Particularly, information risk is an important consideration because it is undiversifiable 

and as such, it is a priced risk.  Easley and O’Hara (2004) and O’Hara (2003) posit that a 

firm’s accounting treatment of earnings and its disclosure policy or its financial 

reporting quality can influence the firm’s information environment (information risk).  
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Firms that have higher information risk face higher cost of capital than those that face 

lower information risk (Francis, LaFond, Olsson, and Schipper 2005; Lambert, Leuz, and 

Verrecchia 2007). More recently, Ciftci, Lev, and Radhakrishnan (2011) find that R&D 

firms have higher business and information risk, and further show that information risk 

is an additional priced risk factor. Related, Bushee, and Noe (2000) find that a firm’s 

disclosure practices affect its return volatility and reveal that disclosure practices only 

have a significant direct impact on idiosyncratic risk. Consistent with this, Rajgopal and 

Venkatachalam (2011) attribute the high return volatility of high-tech firms to the 

opaqueness associated with high-tech firms and the decrease in the quality of 

accounting information. Together, these findings indicate that the firm’s idiosyncratic 

risk is related to its information environment.  

 

2.2.4 Firm Location Literature 

Lastly, this paper is related to the location literature in finance as it further 

demonstrates that the location of a firm indeed has economic implications for the firm. A 

decade ago, Coval and Moskowitz (1999) introduced the relevance of geography to the 

finance literature by discovering that investors have a preference for domestic stocks. 

Since then, the location literature in finance uncovering the importance of firm location 

has grown considerably. Geography is known for affecting the behaviors of investors, 

analysts and firms. The literature to date has found that fund managers are able to 

generate abnormal returns on local investments (Coval and Moskowitz, 2001). Local 

analysts are able to better predict earnings (Malloy, 2005; Bae et al., 2008). Even 

acquiring firms prefer local targets and are able make to higher gains from local 
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acquisitions (Kedia, Panchapagesan, and Uysal, 2004). More recently, the geography of 

firms has been linked to their dividend policy (John, Knyazeva, and Knyazeva, 2011) 

and capital structure (Gao, Ng, and Wang, 2011).  In a nutshell, distance has been an 

effective proxy for information and has been linked to just about every aspect of 

corporate finance. 

 

2.3 Hypothesis Development 

R&D, an accounting figure closely associated with knowledge, has been studied 

extensively in the accounting and finance literature. To the best of my knowledge, this is 

the first paper to investigate beyond the R&D figure in search of the more fundamental 

question of how knowledge impacts the firm. At the same time, factors contributing to 

firm knowledge intensity remain largely unexplored, with the widely held belief that 

only specialized, high-tech industries are driven by knowledge.  

 Universities are a good source of knowledge, but in order for knowledge 

spillover to take place, transmission channels are required, thus making geographic 

distance a relevant factor for the spillover. First, original research carried out at the 

university by professors and graduate students has a higher chance of spilling over into 

local firms with local experts through local networks. This assumes that the spillover 

mechanism goes beyond publications to include informal networks such as 

conversations and other local channels which are more likely to result from spatial 

closeness. Second, human capital, either in the form of faculty or graduates, made 

available by the university is most easily accessible by local firms (Varga, 2000).  For 
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example, proximity between the firm and university facilitates joint venture or research 

partnership between the two parties, which would create a channel for knowledge 

spillover. Lastly, while location facilitates the likelihood of accessing knowledge 

spillover, proximity also reduces the cost of doing so, making it more profitable for the 

firm to access external knowledge. 

The location literature in finance has informed us that geography has a dramatic 

impact on information flow, and as with other information, knowledge is no exception. 

A firm that is located close to a research-intensive university is exposed to more 

knowledge spillover, and as a result is more likely to be innovative.  To the extent that 

innovation is exploratory by nature and inherently a risky activity with uncertain 

payoffs, I hypothesize the following: 

 H1: Firms headquartered close to a knowledge center experience higher stock return 

 volatility. 

If firms that are located close to a knowledge center are indeed more innovative in 

nature, one would expect that they spend more on R&D. This brings me to my second 

hypothesis: 

 H2: Firms headquartered close to a knowledge center spend more R&D dollars as a 

 percentage of firm revenue. 

Loughran and Schultz (2005) demonstrate that information flows are different for rural 

firms by showing that rural firms are subject to higher information asymmetry than 

urban firms. As knowledge is a form of information, the transmission of knowledge 

from an external source to the firm is expected to be different for rural firms. Specifically, 
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I expect firms in rural areas to experience stronger effect of knowledge spillover as a 

result of closeness to a knowledge center due to the lack of alternative sources of 

external innovation. 

 H3: The effect of knowledge spillover on firm volatility is stronger for rural firms than 

 for firms in metropolitan areas. 

Finally, because knowledge intensity creates information asymmetry, knowledge 

intensive firms should face higher information risk.  Since idiosyncratic volatility is 

associated with disclosure quality and information environment, one should expect 

distance to the closest research-intensive university to have explanatory power over 

idiosyncratic volatility. 

 H4: Firms headquartered close to a knowledge center experience higher idiosyncratic 

 volatility due to higher information risk. 

In the next section, I will test my hypotheses empirically.  

 

2.4 Data and Methodology 

2.4.1 Sample Selection 

 My sample includes publicly traded U.S. firms that are covered by Compustat 

over the period of 1980-2009.  Following the literature, firms with assets less than 10 

million dollars and firms in financial (SIC 6000-6999) and regulated utilities (SIC 4900-

4999) industries are excluded. Firms (and universities) that are incorporated outside of 

the U.S. or are geographically located off the continental U.S. (excluding Alaska) are also 
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excluded from the sample. The main sample consists of 96,507 firm-year observations 

representing 10,454 unique firms. All financial variables are winsorized at the 1% and 99% 

levels to eliminate outliers due to possible misreporting. 

 As alluded to in earlier sections, knowledge spillover will only be relevant if the 

firm itself operates in an industry which devotes resources to research and cares about 

innovation. In other words, some industries average zero R&D capital across the entire 

sample. Judging from the lack of R&D effort from all peer companies in these industries, 

I presume that innovative activities do not matter to these industries and that they are 

largely unaffected by knowledge. For this reason, these firms are excluded from the 

sample. In contrast, a firm that has zero R&D capital itself but operates within an 

industry which averages R&D capital greater than zero is included in the sample as it 

might be affected by the knowledge spillover. 

 

2.4.2 Financial Data 

 The financial data used in this study are all publically available. I obtain annual 

financial data for firms from Compustat and market trading data from the Center for 

Research in Security Prices (CRSP). Quarterly institutional holdings for all common 

share stocks traded on NYSE, AMEX and NASDAQ from 1980-2009 are from 

CDA/Spectrum (13F). Security Analysts data is from IBES. Patent data is obtained from 

the National Bureau of Economic Research (NBER). 
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2.4.3 Post Secondary Institutional Data 

 The other important source of data for this study is The National Center for 

Education Statistics (NCES), accessed through the Integrated Post Secondary Education 

Data System (IPEDS). The NCES is the primary federal entity for collecting and 

analyzing data related to education in the U.S. and other nations. It is located within the 

U.S. Department of Education and the Institute of Education Sciences, and contains 

institutional data including addresses, details about the school’s finances, degrees, etc. 

for a variety of institutions ranging from two-year colleges to Ph.D. granting research 

institutions. In addition, a list of top science and engineering research expenditure 

universities6 from the National Science Foundation is used in this study. 

 For the purposes of establishing whether knowledge centers have an impact on 

company stock volatility, it is necessary to first define a knowledge center. Founded by 

Andrew Carnegie in 1905 and chartered in 1906 by an Act of Congress, The Carnegie 

Foundation for the Advancement of Teaching is an independent policy and research 

center. The Carnegie Classification has been the leading framework for recognizing and 

describing institutional diversity in U.S. higher education for the past four decades. 

Starting in 1970, the Carnegie Commission on Higher Education developed a 

classification of colleges and universities to support its program of research and policy 

analysis. I define research universities as those universities which are those with very 

high research activity and high research activity in the year 2008 according to the 

Carnegie Classification Codes. Of the 7,126 post-secondary institutions, 96 are classified 

as intensive research universities and 102 as extensive research universities. For the 

                                                           
6 Available at http://www.nsf.gov/statistics/infbrief/nsf10329/#tab5 
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purposes of this paper, I refer to both these groups as "research universities" or " 

research-intensive universities". All but two (University of Alaska Fairbanks and 

University of Hawaii at Manoa) of these 198 universities are located on the mainland 

and included in this study. For a clearer idea of where these schools are located visually, 

see Appendix 2.1. As the map shows, research universities in the U.S. are spread out, 

and do not appear to only concentrate in large cities or a certain geographic zones such 

as the east or west coast. Clearly, there is a higher concentration of research universities 

in the eastern half of the country, but research universities are scattered across the nation. 

In the robustness check section of the paper, I also use the list of top research spenders in 

science and engineering from the National Science Foundation as an alternate definition 

for knowledge centers. 

 Zip codes for universities are available from IPEDS, while company 

headquarters zip codes can be obtained from the Fundamentals Annual Compustat files. 

Longitude and latitude coordinates of the companies are based on their zip codes and 

the 2000 Census zip code data.  I exclude universities that are not located on the 

mainland.  To find the longitude and latitude coordinates of universities, I first use the 

2000 Census to look for a match, and supplement the match with a manual match for 

those zip codes not included in the census zip code data.    
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2.4.4 Distance as a Measure of Knowledge 

 Distance matters for knowledge spillover mainly because of the tacit component 

of knowledge, as opposed to its codified component7. The tacit component of knowledge 

is embodied in people, routines, and practices. It requires informal and flexible 

mechanisms to spill over, such as personal interaction or communication. Thus, 

knowledge spillover has a spatial bound and recipients of the spillover need to be 

located near the source. 

 Analogous to the measures in the geography literature, the main measure for 

knowledge spillover is the distance from the company’s headquarters to the nearest 

research-intensive university. This paper applies a similar methodology as Knyazeva, 

Knyazeva, and Masulis (2009), in which proximity to the closest university or business 

school is a measure of source for talent in company board formation. Alternatively, I 

also measure knowledge spillover with a binary university dummy which equals one if 

there is at least one research-intensive university located within a 65-mile radius around 

the company’s headquarters and zero otherwise. Distance from firm headquarters to the 

nearest research university is computed using the Great Circle Distance Formula from 

company and university zip codes. 

 

                                                           
7 The codified component is embodied in tangibles, such as blueprints and products, and more easily allows 

for spillovers through reverse engineering or imitation (Makhija and Ganesh, 1997). Thus, codified 
knowledge transfer does not require physical proximity. 
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2.4.5 R&D as a Measure of Knowledge 

 Based on the R&D literature (Chan et al., 2001; Chambers et al., 2002) the 

research intensity at a firm is defined by its R&D capital8. This figure is often calculated 

as if R&D expenses were capitalized and depreciated using straight-line deprecation for 

a period of five years. Or in equation form: 

                                                     

R&D capital is then scaled by revenue. In this study, R&D capital is chosen as the main 

measure of company R&D. Alternatively, I use R&D spending measured by R&D 

expenditure scaled by firm revenue, and find that the results are virtually identical. 

 

2.4.6 Model 

 I use a model similar to Bushee and Noe (2000) to estimate the effect of distance 

on stock return volatility. Distance is measured in thousands of miles. Previous 

literature indicates that certain firm characteristics are associated with volatility. 

Therefore, in order to see whether distance can explain firm volatility after controlling 

for these factors, I use the following equation as the main test for my hypotheses. The 

expected sign on Distance is negative, as I expect firms closer to the source of knowledge 

spillover to experience higher volatility. The dependent variable is firm return volatility 

measured by the standard deviation of the firm’s monthly return in the twelve months 

                                                           
8 This is admittedly a simplification as proper capitalization of R&D expense requires adjustment for taxes. 
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starting May 1st in year t+1 ending April 30th in year t+2 following fiscal year end t. All 

company financials-based independent variables are as of fiscal year end t, and market-

based controls are as of April 30th in year t+1. The multiple linear regression equation is 

as follows: 

                                                                 

                                                                                            

                                                                                                

For variable definitions refer to Appendix 2.2. To further establish that distance 

captures knowledge spillover, one would expect distance to be able to predict R&D 

capital at the firm, since it is the one accounting figure which attempts to disclose the 

amount of research activity. Thus, I next analyze this relationship using the following 

equation: 

                                                             

                                                                      ε 

 For variable definitions refer to Appendix 2.2. The expected sign on Distance is 

also negative, as firms that are closer to the source of knowledge spillover should have 

higher R&D capital. 

2.4.7 Control Variables 

 Campbell et al. (2001) suggest that return volatility is related to firm 

characteristics such as size, age, and leverage.  Larger firms are less volatile than smaller 

firms, so I control for size using the log of the market value of equity. Naturally, younger 

firms are more likely to be uncertain and experience higher return volatility. I control for 
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age as measured by the log of the number of months since the firm first appeared on 

CRSP.  Moreover, firms carrying more debt in their capital structure experience higher 

volatility due to risk, and I control for leverage as measured by the firm’s long term debt 

divided by the market value of equity. Trading volume inevitably has an impact on 

return volatility, since higher volume may result in higher volatility. Therefore, I control 

for volume by scaling average monthly volume by shares outstanding. I also control for 

dividend yield since dividend paying firms tend to be mature and should experience 

lower volatility. 

 Aside from these basic firm characteristic controls, I include some additional 

controls which have been found to affect firm idiosyncratic volatility or firm information 

risk. Most of these deal with the information environment of the firm. Wei and Zhang 

(2006) find that recent increase in idiosyncratic volatility relates to increased variability 

in company fundamentals and observe that stock return volatility is negatively related 

to the return-on-equity (ROE) and positively related to the volatility of the ROE in cross-

sections. I control for ROE to ensure that distance is not simply capturing the effect of 

ROE on the firm’s return volatility. Similarly, Rajgopal and Venketachalam (2011) find 

that firm opaqueness and deteriorating information can explain the increase in 

idiosyncratic volatility. In contrary, Lang and Lundholm (1993) argue that it is also 

possible that better environment could lead to higher volatility. Therefore, I control for 

the percentage of institutional ownership and the number of analysts following the stock 

as they may influence the information environment of the stock. Finally, since 

knowledge intensity and research intensity vary greatly from industry to industry, and 
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has seen a growing trend in recent decades, I include industry and year dummies in all 

regressions. 

 Following Bushee and Noe (2000), the dependent variable return volatility is 

calculated as the standard deviation of monthly returns from May 1st in year t+1 to April 

30th in year t+2. This is because most companies have fiscal year ending December 31st 

and I allow for four months for the company annual report number to become available. 

For those firms that have an alternate fiscal year end, their company financials 

information would be older (up to 11 months). Firm R&D capital and expense are as of 

fiscal year end in year t. All company financial statement based controls are as of fiscal 

year end in year t. All financial market-based controls are as of April 30th in year t+1. I 

use control variables that are contemporaneous with R&D capital rather than 

contemporaneous with return volatility because the intent is to control for factors that 

drive future volatility. 

 

2.4.8 Descriptive Statistics  

The main sample is from 1980 to 2009. The intersection of the datasets leaves an 

unbalanced panel of 96,507 firm years representing 10,454 unique firms. Table 2.1 

provides descriptive statistics for all the variables used in the empirical tests. The 

average firm is located about 16 miles away from the nearest research-intensive 

university and there are  on average five slightly above five research universities within 

a 65-mile radius of the company’s headquarters. In this sample, the average firm spends
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Table 2.1 Summary Statistics 

Regression sample includes 96,507 firm years representing 10,454 unique firms from 1980 to 2009.  The dependent variable is firm return volatility measured by 

the standard deviation of the firm’s monthly return in the twelve months starting May1st in year t+1 ending April 30th  in year t+2 following fiscal year end t. All 

company financials-based independent variables are as of fiscal year end t, market-based controls are as of April 30th in year t+1. Distance is from firm 

headquarters to the nearest research-intensive university measured in thousands of miles. University dummy is equal to one if there is at least one research 
university located within a 65-mile radius of the firm’s headquarters, zero otherwise. R&D expense is scaled by revenue. R&D capital is calculated as if annual 
R&D expenses were capitalized and depreciated using straight line deprecation for a period of five years scaled by revenue. Size is measured using log of market 
capitalization. Market-to-book is the market value to the book value of assets. Firm age is the log of number of months since the firm first appeared on CRSP. 
Leverage refers to book leverage calculated as total long term debt to market capitalization. Return on equity is the firm’s net income divided by market 

capitalization. Volume is the average monthly trading volume during the twelve months leading up to April 30th in year t+1 divided by shares outstanding. 

Institutional ownership is measured as the shares held by institutions as a percentage of total shares outstanding at the end of Q1 in year t+1.Analyst is the 
number of unique analysts covering the stock. Dividend is the dividend yield. All financial variables are winsorized at the 1% and 99% levels. 

Variable Mean Median Std Dev 25th Pctl 75th Pctl 

Return volatility 0.15 0.13 0.09 0.09 0.19 

Idiosyncratic volatility 0.50 0.25 0.70 0.11 0.56 

Distance 0.02 0.01 0.03 0.00 0.02 

University dummy 0.95 1.00 0.22 1.00 1.00 

R&D capital 0.26 0.00 0.87 0.00 0.13 

R&D expense 0.11 0.00 0.36 0.00 0.05 

University count 5.14 3.00 4.25 2.00 7.00 

Average distance 0.02 0.02 0.01 0.01 0.02 

Size 18.81 18.66 1.90 17.41 20.09 

Market-to-book 2.47 1.60 2.62 1.05 2.75 

Firm age 4.56 4.76 1.20 3.85 5.42 

Leverage 0.51 0.13 1.16 0.01 0.47 

ROE -0.02 0.08 0.63 -0.05 0.16 

Volume 0.11 0.07 0.12 0.03 0.15 

Institutional ownership 0.41 0.35 0.32 0.13 0.66 

Analyst 3.39 0.00 6.01 0.00 4.00 

Dividend 0.01 0.00 0.02 0.00 0.01 
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11% of firm revenue on R&D in a typical year, and has R&D capital equal to about 26% 

of annual revenue. The standard deviation of both R&D capital and R&D expense are 

quite large, at 0.87 and 0.36 respectively. 

 

2.5 Empirical Results 

2.5.1 Univariate Evidence  

I first analyze the impact of firm location relative to a knowledge center on return 

volatility by presenting results from univariate tests. The t-tests in Table 2.2 show that 

return volatility, idiosyncratic volatility, R&D capital, and R&D expense are all 

significantly different for firms that are located within 65 miles9 of at least one research 

university versus firms that are not. In each case, firms close to a knowledge center 

spend more on R&D and experience higher return volatility and idiosyncratic volatility 

than those firms far away from a knowledge center. Firms near a knowledge center 

experience higher return volatility than firms located far from a knowledge center 

(t=12.93) The difference in means for idiosyncratic volatility is even bigger, with firms 

located near a knowledge center experiencing higher idiosyncratic volatility (t=8.59) 

than firms that do not.  A more dramatic difference can be observed in terms of R&D.  

Firms located close to a knowledge center own dramatically more R&D capital than 

firms that are far (t=5.31), and has R&D expense is many times (t=16.52) that of firms 

that are located far from a knowledge center. In a nutshell, these results provide some 

                                                           
9Literature shows that spillover effects can be felt up to 145 miles away (Woodward, Figueiredo, and 

Guimaraes, 2006). To be conservative, I choose 65 miles, which is fairly standard in the finance distance 
literature. 
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preliminary evidence that is consistent with my main hypothesis, but because there are a 

number of variables that affect the firm’s return volatility and its location, these results 

may be biased. For this reason, I turn to regression analysis in the next section.  

 

Table 2.2 Univariate Results 

The following chart presents results from various two-sample t-tests of means. The null hypothesis is that 
the difference of the means is zero and the alternative hypothesis is that the difference of means is not zero. 
Regression sample includes 96,507 firm years representing 10,454 unique firms from 1980 to 2009. Firm 
return volatility is measured by the standard deviation of the firm’s monthly return in the twelve months 

starting May1st in year t+1 ending April 30th in year t+2 following fiscal year end t. Idiosyncratic Volatility is 

the sum of daily excess returns over industry average squared in the twelve months starting May1st in year 

t+1 ending April 30th in year t+2 following fiscal year end t. University dummy is equal to one if there is at 

least one research university located within a 65-mile radius of the firm’s headquarters, zero otherwise. 
R&D expense is scaled by revenue. R&D capital is calculated as if annual R&D expenses were capitalized 
and depreciated using straight line deprecation for a period of five years scaled by revenue. Size is 
measured using log of market capitalization. All financial variables are winsorized at the 1% and 99% levels. 
***, **, and * denote significance at the 1, 5, and 10 percent levels, respectively. 

 

  University 
Dummy=1  
(with) 

University 
Dummy=0 
(without) 

Difference 
 
(with-without) 

Return volatility Mean 
n 

0.15  
91,426 

0.13 
5,081 

     0.02*** 
(t= 12.93) 

 
Idiosyncratic volatility 

 
Mean 
n 

 
0.51 
91,426 

 
0.42 
5,081 

 
0.09*** 

(t= 8.59) 
 
R&D capital 

 
Mean 
n 

 
69.65 
91,426 

 
30.07 
5,081 

 
39.57*** 

(t= 5.31) 
 
R&D expense 

 
Mean 
n 

 
0.11 
91,426 

 
0.02 
5,081 

 
0.09*** 

(t= 16.52) 

 

2.5.2 Baseline Multivariate Regression 

 The results of the main test are presented in Table 2.3. Column (1) shows that 

locating farther from a knowledge center decreases the firm’s return volatility (t= -4.85).  

To confirm this result, I use a University dummy variable which equals one if there is at 

least one university within a 65-mile radius of the firm and zero otherwise as the proxy 
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for knowledge spillover  in Column(2) (t=5.27). This evidence indicates that, as expected, 

having at least one research-intensive university within a 65-mile radius of the firm’s 

headquarters increases firm return volatility significantly.  We know that firm R&D is 

associated with return volatility from previous literature (Chan, Lakonishok, and 

Sougiannis, 2001), so these results are no surprise since knowledge is associated with 

R&D. In light of the relationship between firm R&D and stock return volatility, it could 

be assumed that distance is simply capturing the effect of firm R&D, and therefore 

affects return volatility.  In Columns (3) and (4), I show that this is not the case, and that 

distance to the closest research-intensive university affects the firm’s return volatility 

even after I control for the firm’s R&D capital(t= -4.69). In other words, distance captures 

knowledge intensity over and above the firm’s R&D capital.  Note that the economic and 

statistical power of Distance is barely reduced after controlling for R&D, further 

suggesting distance captures a source of knowledge which is separate from that picked 

up by R&D.  Equally worth mentioning is that the coefficients of other independent 

variables are very close to those in Column (1), further ensuring us that the impact of 

Distance on return volatility is not driven by its correlation with other firm 

characteristics. In Columns (5) and (6), I show that the results are virtually identical if I 

control for R&D expense instead of R&D capital (t= -4.71). Finally, in Columns (7) and 

(8), I additionally control for ROE, trading volume and institutional ownership, number 

of unique analysts following, and dividend yield and find that the results are unaffected 

by these controls (t= -4.76). The inclusion of these various controls ensures that Distance
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Table 2.3 Firm Location and Return Volatility 

Regression sample includes 96,507 firm years representing 10,454 unique firms from 1980 to 2009.  The dependent variable is firm return volatility measured by 

the standard deviation of the firm’s monthly return in the twelve months starting May 1st in year t+1 ending April 30th in year t+2 following fiscal year end t. All 

financials-based independent variables are as of fiscal year end t, market-based controls are as of April 30th in year t+1. Distance is from firm headquarters to the 

nearest research-intensive university measured in thousands of miles. University dummy is equal to one if there is at least one research university located within a 
65-mile radius of the firm’s headquarters, zero otherwise. R&D is R&D capital calculated as if annual R&D expenses were capitalized and depreciated using 
straight-line deprecation for a period of five years scaled by revenue. Alternatively, in Columns (5) and (6) R&D is R&D expense is scaled by revenue. Size is 
measured using log of market capitalization. Market-to-book is the market value to the book value of assets.  Firm age is the log of number of months since the 
firm first appeared on CRSP. Leverage refers to book leverage calculated as total long term debt to market capitalization. Return on equity is the firm’s net income 

divided by market capitalization. Volume is the average monthly trading volume during the twelve months leading up to April 30th in year t+1 divided by shares 

outstanding. Institutional ownership is measured as the shares held by institutions as a percentage of total shares outstanding at the end of Q1 in year t+1. Analyst 
is the number of unique analysts covering the stock. Dividend is the dividend yield. All financial variables are winsorized at the 1% and 99% levels. All 
regressions include industry and year dummies. The t-stats reported in parentheses are based on heteroskedasticity-consistent standard errors that are adjusted 
for clustering at the firm level. ***, **, and * denote significance at the 1, 5, and 10 percent levels, respectively. 

 

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

VARIABLE RetVol RetVol RetVol RetVol RetVol RetVol RetVol RetVol 

Distance -0.078*** 
 

-0.067*** 
 

-0.068*** 
 

-0.053*** 
 

 
(-4.85) 

 
(-4.69) 

 
(-4.71) 

 
(-4.76) 

 University dummy 
 

0.010*** 
 

0.009*** 
 

0.009*** 
 

0.007*** 

  
(5.27) 

 
(4.57) 

 
(4.61) 

 
(4.15) 

R&D  
  

0.014*** 0.014*** 0.034*** 0.034*** 0.010*** 0.010*** 

   
(27.36) (27.39) (27.99) (28.02) (21.95) (21.97) 

Size -0.017*** -0.017*** -0.016*** -0.016*** -0.016*** -0.016*** -0.015*** -0.015*** 

 
(-57.77) (-57.70) (-56.64) (-56.59) (-57.04) (-56.99) (-46.84) (-46.78) 

MB 0.005*** 0.005*** 0.004*** 0.004*** 0.004*** 0.004*** 0.002*** 0.002*** 

 
(27.66) (27.63) (25.02) (24.99) (25.06) (25.03) (16.96) (16.94) 

Firm age -0.010*** -0.010*** -0.009*** -0.009*** -0.009*** -0.009*** -0.006*** -0.006*** 

 
(-26.83) (-26.84) (-25.57) (-25.57) (-24.78) (-24.78) (-16.56) (-16.56) 

Leverage 0.009*** 0.009*** 0.009*** 0.009*** 0.009*** 0.009*** 0.009*** 0.009*** 

 
(17.17) (17.13) (18.26) (18.23) (18.18) (18.15) (18.54) (18.51) 
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ROE 
      

-0.014*** -0.014*** 

       
(-21.85) (-21.88) 

Volume 
      

0.154*** 0.155*** 

       
(45.53) (45.52) 

Institutional ownership 
      

-0.026*** -0.026*** 

       
(-18.07) (-18.00) 

Analyst 
      

0.000*** 0.000*** 

       
(4.62) (4.61) 

Dividend 
      

-0.312*** -0.312*** 

       
(-17.84) (-17.83) 

Constant 0.443*** 0.429*** 0.422*** 0.410*** 0.423*** 0.411*** 0.401*** 0.392*** 

 
(36.36) (35.90) (37.27) (36.91) (37.22) (36.84) (38.03) (37.66) 

         Industry dummies    YES    YES    YES    YES    YES    YES    YES    YES 

Year dummies    YES    YES    YES    YES    YES    YES    YES    YES 

         Observations    96,507    96,507    96,507    96,507    96,507    96,507    96,507    96,507 

Adj. R-squared 0.31 0.31 0.33 0.33 0.33 0.33 0.37 0.37 
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is capturing knowledge spillover and not aspects of factors known to affect volatility in 

the literature. All regressions include year and industry dummies although figures are 

unreported. The t-stats reported are based on heteroskedasticity-consistent standard 

errors that are adjusted for clustering at the firm level. As an added robustness check, I 

alternatively adjust standard errors while allowing for two-way clustering (by firm and 

year), yielding similar results. All controls are significant, have their expected signs, and 

are consistent with the previous literature. 

 The theoretical link between distance from firm headquarters to the knowledge 

center and firm return volatility is knowledge intensity. That is, if Distance captures 

knowledge spillover, then Distance is expected to be related to firm R&D. My second 

hypothesis tests the relationship between distance and R&D. In Table 2.4, Columns (1) 

and (3), Distance is shown to explain firm R&D capital (t= -3.06) and R&D expense (t= -

2.90), lending support to the idea that physical proximity to a research university fosters 

R&D spending at the firm.  Alternatively, in Columns (2) and (4), I verify that this 

relationship holds using a binary University dummy.  As the finance literature has been 

relatively quiet on what factors affect firm R&D, typical firm characteristics such as size 

and market-to-book firm are controlled for. In addition, I control for firm age since 

younger firms are more likely to innovate according to the firm life cycle. Also, as R&D 

produces uncertain results and the financing of R&D is a serious consideration (Hall, 

2002), I control for the amount of cash and the leverage. All controls are significant and 

have their expected signs. The inclusion of these controls assures us that distance is not 

capturing other known factors that influence company R&D.  
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Table 2.4 Firm Location and R&D 

Regression sample includes 96,507 firm years from 1980 to 2009.  The dependent variable is R&D capital and 
R&D expense. R&D expense is scaled by revenue. R&D capital is calculated as if annual R&D expenses were 
capitalized and depreciated using straight-line deprecation for a period of five years scaled by revenue. 

Financials-based independent variables are as of fiscal year end t, market-based controls are as of April 30th 

in year t+1. Distance is from firm headquarters to the nearest research-intensive university measured in 
thousands of miles. University dummy is equal to one if there is at least one research university located 
within a 65-mile radius of the firm’s headquarters, zero otherwise. Size is measured using log of market 
capitalization. Market-to-book is the market value to the book value of assets. Firm age is the log of number 
of months since the firm first appeared on CRSP. Leverage refers to book leverage calculated as total long 
term debt to market capitalization. Return on equity is the firm’s net income divided by market 
capitalization. Cash is cash and equivalent scaled by total assets.  All financial variables are winsorized at 
the 1% and 99% levels. All regressions include industry and year dummies. The t-stats reported in 
parentheses are based on heteroskedasticity-consistent standard errors that are adjusted for clustering at the 
firm level. ***, **, and * denote significance at the 1, 5, and 10 percent levels, respectively. 

 

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

VARIABLE R&D capital R&D capital R&D expense R&D expense 

Distance -0.376*** -0.145*** 

 
(-3.06) 

 
(-2.90) 

 University dummy 0.056*** 0.021*** 

  
(3.34) 

 
(3.00) 

Size -0.032*** -0.032*** -0.010*** -0.010*** 

 
(-11.29) (-11.25) (-8.64) (-8.59) 

MB 0.014*** 0.014*** 0.006*** 0.006*** 

 
(6.01) (6.00) (6.17) (6.16) 

Firm age -0.007* -0.007* -0.011*** -0.011*** 

 
(-1.75) (-1.75) (-6.58) (-6.58) 

Leverage 0.009*** 0.009*** 0.005*** 0.005*** 

 
(4.34) (4.32) (5.67) (5.65) 

Cash 1.746*** 1.746*** 0.728*** 0.728*** 

 
(34.52) (34.52) (34.63) (34.64) 

Constant 0.645*** 0.575*** 0.241*** 0.215*** 

 
(6.71) (5.96) (6.40) (5.67) 

     Industry dummies    YES    YES    YES    YES 

Year dummies    YES    YES    YES    YES 

     Observations 96,507  96,507  96,507  96,507 

Adj. R-squared 0.38 0.38 0.38 0.38 
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 Overall, results from Tables 2.3 and 2.4 support my hypothesis that, ceteris 

paribus, firm return volatility increases if there is a research-intensive university near its 

headquarters. These results are robust, and are statistically and economically significant.  

 

2.5.3 Rural Universities and Firms Located Away from Metropolitan Cities and their 

Suburbs 

The finance literature has most often used distance from company headquarters 

to metropolitan cities as a measure of information flow and information asymmetry 

between investors and the firm. Naturally, metropolitan cities possess some special 

characteristics such as high concentrations of human capital, infrastructures and a 

plethora of social, knowledge and capital networks. Closely related, Loughran and 

Schultz (2005) demonstrate that information flows are different for rural firms by 

showing that rural firms are subject to higher information asymmetry than urban firms. 

As knowledge is a form of information, the transmission of knowledge from an external 

source to the firm is expected to be different for rural firms. Specifically, firms in rural 

areas are expected to experience stronger effect of knowledge spillover as a result of 

closeness to a knowledge center due to the lack of alternative sources of external 

innovation. In this section, I test my third hypothesis expecting to see that rural firms10 

are affected more by knowledge spillovers, and at the same time illustrate that 

metropolitan areas are not driving my main results. With over half of the research 

universities in my sample locating either in metropolitan cities or in a major city suburb, 

                                                           
10 Given that the average university firm pair is only 16 miles apart, I assume that if the university is 

considered in a metropolitan area (rural) then the firm is also considered a metropolitan area (rural) firm. 
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distance from company headquarters to the nearest university likely picks up some 

effects of a big city if the university is located in a metropolitan area or a major financial 

center as defined by previous literature. 

 Another related, but separate issue with the main sample test is that there are 

some star universities located in metropolitan cities that are known to be influential. For 

example, Stanford, Berkeley, MIT and Harvard are all well known for being world-class 

institutions with significant influence across the globe and their surrounding areas. 

These schools have a history of excellence, are able to attract the best and brightest 

around the globe, and enjoy a reputation for being innovators at the frontier of research. 

For these reasons, they inevitably spill knowledge over to nearby firms. With these 

universities in my sample, it is conceivable that the effect of the spillover is so strong 

that they dominate and drive the results. To ensure that the main findings are applicable 

as a general rule for the average firm and average research-intensive university, and not 

the result of these known extreme sources of spillover, I turn to a subsample of 

universities located away from metropolitan areas.  

 To test my third hypothesis and address the aforementioned issues, I now solely 

focus on firms that are located in small and mid-sized cities or towns, which account for 

about half of the original sample. Table 2.5 shows that consistent with my third 

hypothesis, results for rural firms are strengthened economically and statistically similar 

(t= -4.67) compared to the main tests in Table 2.3. Moreover, it is interesting to note that 

distance has a much stronger impact on firm R&D for rural firms (see Columns (7)-(8)), 

further supporting the case for the knowledge spillover effect. Together, these results 

imply that these firms are hungrier for knowledge, and are affected more by knowledge
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Table 2.5 Rural Universities and Firms Located Away from Metropolitan Cities and their Suburbs 

Regression sample includes 33,890 firm years from 1980 to 2009.  The dependent variable is firm return volatility measured by the standard deviation of the firm’s 

monthly return in the twelve months starting May 1st in year t+1 ending April 30th in year t+2 following fiscal year end t in columns (1)-(6). The dependent 

variable is R&D capital in columns (7)-(8). All financials-based independent variables are as of fiscal year end t, market-based controls are as of April 30th in year 

t+1. Distance is from firm headquarters to the nearest research-intensive university measured in thousands of miles. University dummy is equal to one if there is 
at least one research university located within a 65-mile radius of the firm’s headquarters, zero otherwise. R&D capital is calculated as if annual R&D expenses 
were capitalized and depreciated using straight-line deprecation for a period of five years scaled by revenue. Size is measured using log of market capitalization. 
Market-to-book is the market value to the book value of assets. Firm age is the log of number of months since the firm first appeared on CRSP. Leverage refers to 
book leverage calculated as total long term debt to market capitalization. Return on equity is the firm’s net income divided by market capitalization. Volume is the 

average monthly trading volume during the twelve months leading up to April 30th in year t+1 divided by shares outstanding. Institutional ownership is 

measured as the shares held by institutions as a percentage of total shares outstanding at the end of Q1 in year t+1. Analyst is the number of unique analysts 
covering the stock. Dividend is the dividend yield. All financial variables are winsorized at the 1% and 99% levels. All regressions include industry and year 
dummies. The t-stats reported in parentheses are based on heteroskedasticity-consistent standard errors that are adjusted for clustering at the firm level. ***, **, 
and * denote significance at the 1, 5, and 10 percent levels, respectively. 
 

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

VARIABLE RetVol RetVol RetVol RetVol RetVol RetVol R&D capital R&D capital 

Distance -0.152*** 
 

-0.129*** 
 

-0.097*** 
 

-0.785*** 
 

 
(-5.34) 

 
(-4.70) 

 
(-4.67) 

 
(-3.49) 

 University dummy 0.009*** 
 

0.007*** 
 

0.006*** 
 

0.066*** 

  
(3.65) 

 
(3.07) 

 
(2.92) 

 
(3.05) 

R&D capital 
  

0.015*** 0.015*** 0.011*** 0.011*** 
  

   
(17.40) (17.64) (13.97) (14.12) 

  Size -0.016*** -0.016*** -0.016*** -0.016*** -0.015*** -0.015*** -0.036*** -0.036*** 

 
(-32.79) (-32.92) (-32.24) (-32.35) (-28.10) (-27.90) (-7.00) (-7.00) 

MB 0.005*** 0.005*** 0.004*** 0.004*** 0.003*** 0.003*** 0.014*** 0.014*** 

 
(16.49) (16.61) (14.91) (14.98) (9.86) (9.89) (3.22) (3.24) 

Firm age -0.010*** -0.010*** -0.009*** -0.009*** -0.005*** -0.005*** -0.004 -0.004 

 
(-15.11) (-15.07) (-14.51) (-14.47) (-9.42) (-9.34) (-0.63) (-0.61) 

Leverage 0.009*** 0.009*** 0.010*** 0.010*** 0.009*** 0.009*** 0.004 0.004 

 
(11.28) (11.22) (12.25) (12.21) (12.41) (12.38) (1.02) (1.05) 
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ROE 
    

-0.015*** -0.015*** 
  

     
(-13.10) (-13.15) 

  Volume 
    

0.157*** 0.158*** 
  

     
(27.40) (27.59) 

  Institutional ownership 
    

-0.025*** -0.025*** 
  

     
(-10.43) (-10.39) 

  Analyst 
    

0.000*** 0.000*** 
  

     
(3.61) (3.49) 

  Dividend 
    

-0.284*** -0.286*** 
  

     
(-9.83) (-9.85) 

  Cash 
      

1.866*** 1.872*** 

       
(21.34) (21.37) 

Constant 0.445*** 0.433*** 0.422*** 0.411*** 0.404*** 0.395*** 0.692*** 0.612*** 

 
(28.93) (28.15) (29.33) (28.80) (28.74) (28.23) (5.10) (4.52) 

         Industry dummies    YES    YES    YES    YES    YES    YES    YES    YES 

Year dummies    YES    YES    YES    YES    YES    YES    YES    YES 

         Observations 33,890 33,890 33,890 33,890 33,890 33,890 33,890 33,890 

Adj. R-squared 0.32 0.32 0.33 0.33 0.38 0.38 0.42 0.42 
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spillovers. Lastly, Table 2.5 shows that the knowledge spillover effect on volatility 

persists in the remaining subsample of rural firms, verifying that my main results are 

not driven by metropolitan cities or some large city related confounding effects. This 

evidence also reassures us that distance is capturing knowledge spillover and that the 

results are not driven by the effects of a few best-known world-class universities or 

metropolitan areas.   

 

2.5.4 Knowledge and Idiosyncratic Volatility  

 To test my fourth hypothesis of whether knowledge spillover has an impact on 

the firm’s information environment, I regress idiosyncratic volatility on distance and 

controls. I follow the volatility decomposition framework developed in Campbell et al. 

(2001) and Brandt, Brav, Graham, and Kumar (2010) and use daily stock returns to 

construct the aggregate monthly idiosyncratic volatility time series. First, for each stock j 

that belongs to industry i , I compute the daily firm-specific residual by subtracting the 

daily industry-i return: 

     =      -     

where       is the return on day s in month t of stock j that belongs to industry i and      

is the value-weighted return of industry i on day s in month t. As with Brandt et al. 

(2010), I use the 48 Fama and French (1997) industries and assign stocks that do not 

belong to any industry to industry 49. Next, I obtain the month-t idiosyncratic volatility 

of stock j that belongs to industry i as: 
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 After obtaining the monthly idiosyncratic volatility for each firm, I then sum the 

monthly idiosyncratic volatility to arrive at a 12-month idiosyncratic volatility for that 

firm. Table 2.6 shows that, as expected, all my baseline results hold when idiosyncratic 

volatility is used as the dependent variable. Therefore, as expected, firms that are located 

closer to a knowledge center experience higher idiosyncratic volatility as a result 

knowledge spillover.   

 These results are consistent with knowledge intensive firms suffering from 

relatively poor information environments and high information risk. Firms located near 

a research university experience higher idiosyncratic volatility because of information 

risk in addition to the fundamental uncertainties that R&D and knowledge intensive 

activities bring. The compounded effect of firm specific risk and firm information risk 

make knowledge intensive firms more risky.  Lastly, the broader question of whether 

idiosyncratic volatility is priced is controversial. In the case that idiosyncratic risk is 

priced, knowledge then impacts the cost of capital for the firm, and even in the case that 

is it not priced, the link between knowledge intensity and increasing return volatility is 

still important as there are implications for arbitrage opportunities, portfolio 

diversification, and stock option pricing. 
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Table 2.6 Location and Idiosyncratic Volatility 

Regression sample includes 96,507 firm years from 1980 to 2009.  The dependent variable is idiosyncratic volatility measured by the sum of daily excess returns 
over industry average squared in the twelve months starting May 1st in year t+1 ending April 30th in year t+2 following fiscal year end t. All company financials-
based independent variables are as of fiscal year end t, market-based controls are as of April 30th in year t+1. Distance is from firm headquarters to the nearest 
research-intensive university measured in thousands of miles. University dummy is equal to one if there is at least one research university located within a 65-mile 
radius of the firm’s headquarters, zero otherwise. R&D is R&D capital calculated as if annual R&D expenses were capitalized and depreciated using straight-line 
deprecation for a period of five years scaled by revenue. Alternatively, in Columns (5) and (6) R&D is R&D expense is scaled by revenue. Size is measured using 
log of market capitalization. Market-to-book is the market value to the book value of assets. Firm age is the log of number of months since the firm first appeared 
on CRSP. Leverage refers to book leverage calculated as total long term debt to market capitalization. Return on equity is the firm’s net income divided by market 
capitalization. Volume is the average monthly trading volume during the twelve months leading up to April 30th in year t+1 divided by shares outstanding. 
Institutional ownership is measured as the shares held by institutions as a percentage of total shares outstanding at the end of Q1 in year t+1. Analyst is the 
number of unique analysts covering the stock. Dividend is the dividend yield. All financial variables are winsorized at the 1% and 99% levels. All regressions 
include industry and year dummies. The t-stats reported in parentheses are based on heteroskedasticity-consistent standard errors that are adjusted for clustering 
at the firm level. ***, **, and * denote significance at the 1, 5, and 10 percent levels, respectively. 

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

VARIABLE IdioVol IdioVol IdioVol IdioVol IdioVol IdioVol IdioVol IdioVol 

Distance -0.399*** 
 

-0.343*** 
 

-0.346*** 
 

-0.290*** 
 

 
(-3.46) 

 
(-3.11) 

 
(-3.13) 

 
(-2.83) 

 University dummy 
 

0.060*** 
 

0.052*** 
 

0.052*** 
 

0.044*** 

  
(4.05) 

 
(3.54) 

 
(3.57) 

 
(3.21) 

R&D  
  

0.075*** 0.075*** 0.177*** 0.177*** 0.050*** 0.050*** 

   
(18.00) (18.01) (18.39) (18.41) (12.62) (12.63) 

Size -0.165*** -0.165*** -0.161*** -0.161*** -0.162*** -0.162*** -0.143*** -0.143*** 

 
(-64.69) (-64.72) (-63.18) (-63.21) (-63.42) (-63.45) (-49.97) (-50.01) 

MB 0.016*** 0.016*** 0.013*** 0.013*** 0.013*** 0.013*** 0.006*** 0.006*** 

 
(15.61) (15.58) (12.83) (12.80) (12.89) (12.86) (6.33) (6.31) 

Firm age -0.042*** -0.042*** -0.037*** -0.037*** -0.036*** -0.036*** -0.025*** -0.025*** 

 
(-14.65) (-14.65) (-13.36) (-13.36) (-12.85) (-12.85) (-8.88) (-8.89) 

Leverage 0.068*** 0.068*** 0.071*** 0.071*** 0.071*** 0.071*** 0.069*** 0.069*** 

 
(14.46) (14.45) (15.04) (15.03) (14.99) (14.98) (14.84) (14.83) 
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ROE 
      

-0.115*** -0.115*** 

       
(-21.31) (-21.32) 

Volume 
      

0.488*** 0.488*** 

       
(20.39) (20.39) 

Institutional ownership 
      

-0.275*** -0.275*** 

       
(-25.55) (-25.50) 

Analyst 
      

0.006*** 0.006*** 

       
(12.73) (12.74) 

Dividend 
      

-1.230*** -1.231*** 

       
(-9.28) (-9.27) 

Constant 3.390*** 3.315*** 3.281*** 3.216*** 3.287*** 3.222*** 3.021*** 2.968*** 

 
(36.01) (35.28) (36.31) (35.64) (36.25) (35.58) (32.88) (32.26) 

         Industry dummies    YES    YES    YES    YES    YES    YES    YES    YES 

Year dummies    YES    YES    YES    YES    YES    YES    YES    YES 

         Observations    96,507    96,507    96,507    96,507    96,507    96,507    96,507    96,507 

Adj. R-squared 0.32 0.32 0.33 0.33 0.33 0.33 0.35 0.35 
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2.6 Robustness Checks 

2.6.1 Distance to Nearest Metropolitan City 

 Most of the papers in the firm geography literature are based on measuring 

distance from firm headquarters to the nearest financial center or metropolitan city as an 

explanatory variable. Earlier I show that the spillover effects are stronger for rural 

universities and rural firms by focusing on the subset of firms and universities located in 

rural areas. To further demonstrate the knowledge spillover effect is distinct from the 

influences of metropolitan areas, I now add a control for distance from firm 

headquarters to the nearest metropolitan city to my tests on the whole sample.  The ten 

metropolitan cities considered here are from Loughran and Schultz (2005) and include 

New York, Los Angeles, Chicago, Washington-Baltimore, San Francisco, Philadelphia, 

Boston, Detroit, Dallas, and Houston.  From Columns (1) and (2) in Table 2.7, although 

distance to the nearest metropolitan city is highly significant (t= -3.25), showing that 

firms that are closer to metropolitan areas are more volatile, it does not affect the 

statistical power of Distance to the nearest knowledge center which remains high at t= -

3.76. Similar conclusions can be drawn from the University dummy variable. This ensures 

us that distance is capturing a knowledge spillover effect distinct from a metropolitan 

intellectual or social network spillover effect. 

2.6.2 Industry Clusters 

 Some very recent papers consider the impact of industry clusters on corporate 

finance. For example, Ellison, Glaeser, and Kerr (2010) show that industries cluster not 

only to save transport and labor costs but also to benefit from ―intellectual spillovers.‖  
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Table 2.7 Additional Controls for Industry Clusters, Distance to Closest Metropolitan Area, and Number of Patents 

Regression sample includes 96,507 firm years from 1980 to 2009. The dependent variable is firm return volatility measured by the standard deviation of the firm’s 

monthly return in the twelve months starting May 1st in year t+1 ending April 30th in year t+2 following fiscal year end t. All company financials-based 

independent variables are as of fiscal year end t, market-based controls are as of April 30th in year t+1. Distance is from firm headquarters to the nearest research-

intensive university measured in thousands of miles. University dummy is equal to one if there is at least one research university located within a 65-mile radius 
of the firm’s headquarters, zero otherwise. Distance to metro is the distance from firm headquarters to the nearest metropolitan city in thousands of miles. 
Industry cluster is a binary dummy which equals 1 if there are 10 or more firms within the same three-digit SIC code within the same metropolitan statistical area; 
0 otherwise. Number of patents is the number of patents (in 000's) filed by the firm during the year. R&D capital is calculated as if annual R&D expenses were 
capitalized and depreciated using straight-line deprecation for a period of five years scaled by revenue. Size is measured using log of market capitalization. 
Market-to-book is the market value to the book value of assets. Firm age is the log of number of months since the firm first appeared on CRSP. Leverage refers to 
book leverage calculated as total long term debt to market capitalization. Return on equity is the firm’s net income divided by market capitalization. Volume is the 

average monthly trading volume during the twelve months leading up to April 30th in year t+1 divided by shares outstanding. Institutional ownership is 

measured as the shares held by institutions as a percentage of total shares outstanding at the end of Q1 in year t+1. Analyst is the number of unique analysts 
covering the stock. Dividend is the dividend yield. All financial variables are winsorized at the 1% and 99% levels. All regressions include industry and year 
dummies. The t-stats reported in parentheses are based on heteroskedasticity-consistent standard errors that are adjusted for clustering at the firm level. ***, **, 
and * denote significance at the 1, 5, and 10 percent levels, respectively. 

 

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

VARIABLE RetVol RetVol RetVol RetVol RetVol RetVol 

Distance -0.042*** 
 

-0.042** 
 

-0.065*** 
 

 
(-3.76) 

 
(-2.34) 

 
(-4.69) 

 University dummy 
 

0.005*** 
 

0.004** 
 

0.006*** 

  
(3.19) 

 
(2.14) 

 
(3.09) 

Distance to metro -0.006*** -0.006*** 
    

 
(-3.25) (-3.54) 

    Industry cluster 
  

0.009*** 0.010*** 
  

   
(8.13) (8.23) 

  Number of patents 
    

0.048*** 0.047*** 

     
(6.01) (5.66) 

R&D capital 0.010*** 0.010*** 0.010*** 0.010*** 0.010*** 0.010*** 

 
(21.85) (21.86) (19.60) (19.62) (19.70) (19.75) 
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Size -0.015*** -0.015*** -0.015*** -0.015*** -0.014*** -0.014*** 

 
(-47.05) (-47.02) (-42.21) (-42.17) (-36.52) (-36.32) 

MB 0.002*** 0.002*** 0.002*** 0.002*** 0.002*** 0.002*** 

 
(17.03) (17.02) (14.72) (14.71) (13.55) (13.53) 

Firm age -0.006*** -0.006*** -0.006*** -0.006*** -0.007*** -0.007*** 

 
(-16.66) (-16.67) (-15.72) (-15.71) (-16.03) (-16.01) 

Leverage 0.009*** 0.009*** 0.009*** 0.009*** 0.010*** 0.010*** 

 
(18.58) (18.56) (16.58) (16.58) (14.50) (14.49) 

ROE -0.014*** -0.014*** -0.014*** -0.014*** -0.015*** -0.015*** 

 
(-21.84) (-21.86) (-20.50) (-20.51) (-17.98) (-18.02) 

Volume 0.154*** 0.154*** 0.152*** 0.152*** 0.148*** 0.148*** 

 
(45.55) (45.54) (41.42) (41.41) (37.45) (37.45) 

Institutional ownership -0.026*** -0.026*** -0.025*** -0.025*** -0.026*** -0.026*** 

 
(-18.17) (-18.12) (-16.39) (-16.38) (-15.05) (-15.00) 

Analyst 0.000*** 0.000*** 0.000*** 0.000*** 0.000*** 0.000*** 

 
(4.68) (4.68) (3.89) (3.88) (2.85) (2.84) 

Dividend -0.311*** -0.311*** -0.301*** -0.301*** -0.308*** -0.308*** 

 
(-17.85) (-17.84) (-16.10) (-16.08) (-13.69) (-13.64) 

Constant 0.404*** 0.397*** 0.398*** 0.393*** 0.400*** 0.393*** 

 
(39.10) (38.85) (30.73) (30.03) (33.14) (32.48) 

       Industry dummies    YES    YES    YES    YES    YES    YES 

Year dummies    YES    YES    YES    YES    YES    YES 

       Observations    96,507    96,507    81,890    81,890    64,019    64,019 

Adj. R-squared 0.37 0.37 0.37 0.37 0.41 0.41 
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Engelberg, Ozoguz, and Wang (2010) show that industry clusters have an effect on 

pricing efficiency and co-movements. To ensure that Distance is not simply capturing the 

effect of industry clustering, I use a binary dummy variable, Cluster Dummy, which takes 

a value of one, if a firm’s metropolitan statistical area (MSA) includes ten or more firms 

with the same three-digit SIC, and zero otherwise. Columns (3) and (4) in Table 2.7 

reveal that although industry clustering is highly significant (t=8.13), showing that firms 

in the same industry that cluster in the same MSA are more volatile, it does not 

significantly affect the statistical power of Distance to the nearest knowledge center (t= -

2.34). Parallel conclusions can be drawn from the University dummy variable. The 

significance of Distance persists and captures effects separate from those of industry 

clusters. 

 

2.6.3 Patent Filings 

 Although I control for R&D in all regressions in this paper as we know R&D 

contributes to firm volatility, another measure which is related to the knowledge capital 

of a firm is the number of patents it owns. Although patent data is more complex and its 

effectiveness in measuring innovation is controversial, as a robustness check, I control 

for the number of patents filed by the firm during the year.  As expected, Columns (5) 

and (6) in Table 2.7 show that that firms filing more patents are more volatile.  What is 

more relevant for this study is the fact that although the number of patents filed is 

highly significant (t=6.01), the added control does not influence the statistical power of 

Distance to the nearest knowledge center which remains very high at t= -4.69. Similar 

conclusions can be drawn from the dummy variable. Clearly, the significance of Distance 
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stands strong and captures knowledge spillover effects distinct from the number of 

patents generated and filed within the firm. 

 

2.6.4 Research University Top Spenders in Science and Engineering  

 The main argument in this paper is that the distance from a firm to a nearby 

knowledge center captures the knowledge gain the firm absorbs from the source of 

knowledge. Therefore, the selection criterion for what constitutes a knowledge center is 

crucial to the study and deserves special attention and further validation. Selecting 196  

top research schools across the country out of the 7,126 post-secondary institutions 

covered by IPEDS, I have been fairly strict in the quality of institution in defining 

knowledge centers, so the quality of institutions is likely not a problem. However, one 

issue with these research-intensive universities is that, inevitably, some universities are 

stronger in science and engineering while others are stronger in arts, social sciences and 

humanities. For example, MIT and Stanford are best known for engineering, but 

Harvard is better known for the arts and social sciences. It is easier and more direct for 

knowledge in the sciences to spillover than it is for the arts. Therefore, the following 

section addresses this issue by focusing on a group of universities known for their 

strength and influence in science and engineering.  

 For robustness, I use the 20 universities that spent the most money on research in 

science and engineering (S&E) in 2009 according to the National Science Foundation 

(NSF) as an alternate definition for knowledge centers. Of the 711 institutions surveyed 

by the NSF, the top 20 in terms of total S&E R&D expenditures accounted for 30% of 
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Table 2.8 Top Science and Engineering Universities 

Regression sample includes 96,507 firm years from 1980 to 2009. The dependent variable is firm return volatility measured by the standard deviation of the firm’s 

monthly return in the twelve months starting May 1st in year t+1 ending April 30th in year t+2 following fiscal year end t in columns (1)-(6). The dependent 

variable is R&D capital in columns (7)-(8). All company financials-based independent variables are as of fiscal year end t, market-based controls are as of April 30th 

in year t+1. Distance is from firm headquarters to the nearest research-intensive university measured in thousands of miles. University dummy is equal to one if 
there is at least one research university located within a 65-mile radius of the firm’s headquarters, zero otherwise. R&D capital is calculated as if annual R&D 
expenses were capitalized and depreciated using straight-line deprecation for a period of five years scaled by revenue. Size is measured using log of market 
capitalization. Market-to-book is the market value to the book value of assets. Firm age is the log of number of months since the firm first appeared on CRSP. 
Leverage refers to book leverage calculated as total long term debt to market capitalization. Return on equity is the firm’s net income divided by market 

capitalization. Volume is the average monthly trading volume during the twelve months leading up to April 30th in year t+1 divided by shares outstanding. 

Institutional ownership is measured as the shares held by institutions as a percentage of total shares outstanding at the end of Q1 in year t+1. Analyst is the 
number of unique analysts covering the stock. Dividend is the dividend yield. All financial variables are winsorized at the 1% and 99% levels. All regressions 
include industry and year dummies. The t-stats reported in parentheses are based on heteroskedasticity-consistent standard errors that are adjusted for clustering 
at the firm level. ***, **, and * denote significance at the 1, 5, and 10 percent levels, respectively. 

 

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

VARIABLE RetVol RetVol RetVol RetVol RetVol RetVol R&D capital R&D capital 

Distance -0.017*** 
 

-0.012*** 
 

-0.008*** 
 

-0.145*** 
 

 
(-5.89) 

 
(-4.08) 

 
(-3.07) 

 
(-5.43) 

 University dummy 0.010*** 
 

0.007*** 
 

0.003*** 
 

0.090*** 

  
(9.57) 

 
(7.02) 

 
(4.03) 

 
(7.75) 

R&D capital 
  

0.014*** 0.014*** 0.010*** 0.010*** 
  

   
(27.09) (26.34) (21.74) (21.39) 

  Size -0.017*** -0.017*** -0.016*** -0.016*** -0.015*** -0.015*** -0.033*** -0.032*** 

 
(-58.04) (-57.72) (-56.85) (-56.65) (-46.83) (-46.65) (-11.48) (-11.09) 

MB 0.005*** 0.005*** 0.004*** 0.004*** 0.002*** 0.002*** 0.015*** 0.014*** 

 
(27.74) (27.30) (25.10) (24.83) (17.00) (16.87) (6.05) (5.87) 

Firm age -0.010*** -0.010*** -0.009*** -0.009*** -0.006*** -0.006*** -0.007* -0.006 

 
(-26.87) (-26.39) (-25.61) (-25.30) (-16.56) (-16.43) (-1.77) (-1.49) 

Leverage 0.009*** 0.009*** 0.009*** 0.009*** 0.009*** 0.009*** 0.010*** 0.010*** 

 
(17.33) (17.56) (18.37) (18.51) (18.62) (18.67) (4.44) (4.68) 
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ROE 
    

-0.014*** -0.014*** 
  

     
(-21.85) (-21.82) 

  Volume 
    

0.154*** 0.154*** 
  

     
(45.49) (44.99) 

  Institutional ownership 
    

-0.026*** -0.026*** 
  

     
(-18.15) (-18.04) 

  Analyst 
    

0.000*** 0.000*** 
  

     
(4.57) (4.49) 

  Dividend 
    

-0.312*** -0.311*** 
  

     
(-17.96) (-17.78) 

  Cash 
      

1.730*** 1.706*** 

       
(34.35) (33.81) 

Constant 0.443*** 0.431*** 0.421*** 0.413*** 0.400*** 0.395*** 0.680*** 0.580*** 

 
(39.48) (35.64) (39.63) (36.55) (39.27) (37.39) (7.09) (6.07) 

         Industry dummies    YES    YES    YES    YES    YES    YES    YES    YES 

Year dummies    YES    YES    YES    YES    YES    YES    YES    YES 

         Observations    96,507    96,507    96,507    96,507    96,507    96,507    96,507    96,507 

Adj. R-squared 0.31 0.31 0.33 0.33 0.37 0.37 0.38 0.38 
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total academic R&D. Results in Table 2.8 indicate that this alternative measure of 

knowledge centers leaves my main findings intact with t= -3.07 and t= 4.03 for Distance 

and University dummy respectively. This provides additional assurance that the results 

are not driven by the definition of knowledge centers. Worth noting is that since the 

distance to the nearest knowledge center is at least as far and likely farther from the firm 

now that only 20 universities qualify as knowledge centers, the coefficients in Table 2.8  

are not directly comparable to those in Table 2.3. However, the t-stats in columns (1)-(6) 

in Table 2.8 confirm that the spillover effect is just as robust. Moreover, in Columns (7) 

and (8), the effect of Distance on R&D is stronger in this robustness check compared to 

the main tests shown in Table 2.3, further suggesting distance is capturing knowledge 

spillovers from knowledge centers to firms. 

 

2.6.5 Positive R&D Firms 

As mentioned earlier, the main sample consists of all firms in an industry where 

the average R&D capital is greater than zero. This means the sample includes firms that 

do not conduct their own R&D despite having industry peers that do. The argument for 

including these firms is that if at least one company in your industry is interested in 

innovation, then presumably knowledge matters to your industry. Since the sample 

contains a substantial number of firms that do not do any R&D in-house and therefore 

do not have R&D capital, it is reasonable to suspect that the results may be driven 

spuriously by these firms. That is, if the knowledge spillover story holds, then out of all 

firms, firms that have positive R&D capital, or innovative firms, should exhibit the most 

dramatic evidence of this relationship.  
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 As Cohen and Leviathan (1990) suggest, the ability of a firm to recognize the 

value of new, external information, assimilate it and apply it to commercial ends is 

largely a function of the firm’s level of prior related knowledge and is related to the 

firm’s R&D spending. Firms that conduct their own R&D generally have technologies 

and know-how's that are more sophisticated and less transparent to those outside of the 

research area. Thus, if the knowledge spillover story holds, then one should expect the 

results to be stronger for firms that are innovative. In Table 2.9, one can observe that a 

firm’s distance to the nearest knowledge center is negatively associated with both firm 

return volatility and R&D capital. While the statistical significance of Distance in Table 

2.9 is not very different from that of Table 2.3, the coefficients are much larger, implying 

that firms that engage in R&D are influenced more economically by knowledge 

spillovers than firms that do not engage in R&D but operate in an industry where at 

least one competitor does. 

 

2.6.6 Endogeneity 

Prior research linking geographic distance to economic outcomes is rooted in the 

premise that corporate location decisions are exogenous (e.g., Loughran and Schultz, 

2005; John, Knyazeva, and Knyazeva, 2011). That is, extant research suggests that 

endogeneity is not a major threat since the choice of corporate headquarters location is 

driven by proximity to customers, suppliers, and physical production inputs rather than 

something as general as knowledge-at-large. Moreover, there are a couple of sample 

characteristics that ensure us endogeneity should not be a major concern.  First, while 

universities could potentially attract some firms to locate nearby, about half of
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Table 2.9 Positive R&D Firms 

Regression sample includes 49,355 firm years from 1980 to 2009. The dependent variable is firm return volatility measured by the standard deviation of the firm’s 

monthly return in the twelve months starting May 1st in year t+1 ending April 30th in year t+2 following fiscal year end t in columns (1)-(6). The dependent 

variable is R&D capital in columns (7)-(8). All company financials-based independent variables are as of fiscal year end t, market-based controls are as of April 30th 

in year t+1. Distance is from firm headquarters to the nearest research-intensive university measured in thousands of miles. University dummy is equal to one if 
there is at least one research university located within a 65-mile radius of the firm’s headquarters, zero otherwise. R&D capital is calculated as if annual R&D 
expenses were capitalized and depreciated using straight-line deprecation for a period of five years scaled by revenue. Size is measured using log of market 
capitalization. Market-to-book is the market value to the book value of assets. Firm age is the log of number of months since the firm first appeared on CRSP. 
Leverage refers to book leverage calculated as total long term debt to market capitalization. Return on equity is the firm’s net income divided by market 

capitalization. Volume is the average monthly trading volume during the twelve months leading up to April 30th in year t+1 divided by shares outstanding. 

Institutional ownership is measured as the shares held by institutions as a percentage of total shares outstanding at the end of Q1 in year t+1. Analyst is the 
number of unique analysts covering the stock. Dividend is the dividend yield. All financial variables are winsorized at the 1% and 99% levels. All regressions 
include industry and year dummies. The t-stats reported in parentheses are based on heteroskedasticity-consistent standard errors that are adjusted for clustering 
at the firm level.  ***, **, and * denote significance at the 1, 5, and 10 percent levels, respectively. 

 

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

VARIABLE RetVol RetVol RetVol RetVol RetVol RetVol R&D capital R&D capital 

Distance -0.162*** 
 

-0.124*** 
 

-0.092*** 
 

-1.051*** 
 

 
(-4.04) 

 
(-3.35) 

 
(-3.24) 

 
(-2.93) 

 University dummy 0.014*** 
 

0.011*** 
 

0.008*** 
 

0.082** 

  
(4.18) 

 
(3.61) 

 
(3.11) 

 
(2.36) 

R&D capital 
 

0.014*** 0.014*** 0.010*** 0.010*** 
  

   
(25.11) (25.29) (19.92) (20.04) 

  Size -0.017*** -0.017*** -0.015*** -0.015*** -0.014*** -0.014*** -0.072*** -0.072*** 

 
(-40.84) (-40.94) (-39.13) (-39.22) (-31.97) (-31.88) (-13.30) (-13.24) 

MB 0.004*** 0.004*** 0.003*** 0.003*** 0.002*** 0.002*** 0.020*** 0.020*** 

 
(19.11) (19.09) (16.62) (16.58) (9.61) (9.58) (6.24) (6.23) 

Firm age -0.013*** -0.013*** -0.011*** -0.011*** -0.007*** -0.007*** -0.004 -0.004 

 
(-22.31) (-22.35) (-20.43) (-20.44) (-14.39) (-14.38) (-0.59) (-0.57) 

Leverage 0.009*** 0.009*** 0.010*** 0.010*** 0.010*** 0.010*** 0.014* 0.014** 

 
(8.55) (8.57) (9.81) (9.82) (9.97) (9.98) (1.95) (2.02) 
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ROE 
    

-0.014*** -0.015*** 
  

     
(-16.98) (-17.01) 

  Volume 
    

0.143*** 0.143*** 
  

     
(34.13) (34.15) 

  Institutional ownership 
    

-0.031*** -0.031*** 
  

     
(-15.65) (-15.61) 

  Analyst 
    

0.000*** 0.000*** 
  

     
(2.93) (2.87) 

  Dividend 
    

-0.314*** -0.314*** 
  

     
(-12.13) (-12.09) 

  Cash 
      

2.393*** 2.398*** 

       
(38.06) (38.14) 

Constant 0.468*** 0.451*** 0.428*** 0.414*** 0.401*** 0.391*** 1.493*** 1.388*** 

 
(29.17) (27.54) (29.56) (28.14) (28.49) (27.51) (10.68) (9.85) 

         Industry dummies    YES    YES    YES    YES    YES    YES    YES    YES 

Year dummies    YES    YES    YES    YES    YES    YES    YES    YES 

         Observations 49,355 49,355 49,355 49,355 49,355 49,355 49,355 49,355 

Adj. R-squared 0.35 0.35 0.37 0.37 0.41 0.41 0.45 0.45 
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the firms in this study report zero R&D, making it unlikely all firms choose location 

based on proximity to universities. Second, my sample is not limited to high-tech 

industries known to cluster around universities and science parks, also decreasing the 

likelihood that proximity to universities is a top consideration in choosing firm location. 

 

2.6.6.1 Instrumental Variable Approach 

  To address the possible endogeneity of location, I choose two instruments: the 

average distance to a nearest research university for firms in the industry, excluding the 

firm in question, and the number of Ph.D. degrees granted by the university closest the 

firm’s headquarters. Using a 2SLS approach not only mitigates the effect of any potential 

measurement errors in the location variable, but also removes estimation bias caused by 

omitted correlated variables if the instruments are uncorrelated with this omitted 

variable and are sufficiently correlated with the endogenous elements of the variable of 

interest (Wooldridge, 2003). The rationale behind using average distance for firms in the 

same three-digit SIC industry code as an instrument is because it measures the average 

benefit firms in the industry could receive from the university. The other chosen 

instrument is the number of Ph.D. degrees granted by the university. The number of 

Ph.D. degrees granted is a proxy for the amount of local donations/consulting fees. 

With better financial support from the business community nearby, the university could 

support more Ph.D. students. Therefore, the number of Ph.D. degrees at the university is 

negatively correlated with distance. In sum, these two instruments should only affect 

volatility through distance. The over-identification test qualifies these two instruments 

as being valid, while the strength of the instruments proposed is supported by the high 
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Table 2.10 Instrumental Variable Approach and Pre-1980 Subsample 

The dependent variable is firm return volatility measured by the standard deviation of the firm’s monthly 

return in the twelve months starting May 1st in year t+1 ending April 30th in year t+2 following fiscal year 

end t. All company financials-based independent variables are as of fiscal year end t, market-based controls 

are as of April 30th in year t+1. Distance is from firm headquarters to the nearest research-intensive 

university measured in thousands of miles. University dummy is equal to one if there is at least one research 
university located within a 65-mile radius of the firm’s headquarters, zero otherwise. R&D capital is 
calculated as if annual R&D expenses were capitalized and depreciated using straight-line deprecation for a 
period of five years scaled by revenue. Size is measured using log of market capitalization. Market-to-book 
is the market value to the book value of assets. Firm age is the log of number of months since the firm first 
appeared on CRSP. Leverage refers to book leverage calculated as total long term debt to market 
capitalization. Return on equity is the firm’s net income divided by market capitalization. Volume is the 

average monthly trading volume during the twelve months leading up to April 30th in year t+1 divided by 

shares outstanding. Institutional ownership is measured as the shares held by institutions as a percentage of 
total shares outstanding at the end of Q1 in year t+1. Analyst is the number of unique analysts covering the 
stock. Dividend is the dividend yield. All financial variables are winsorized at the 1% and 99% levels. All 
regressions include industry and year dummies. The t-stats reported in parentheses are based on 
heteroskedasticity-consistent standard errors that are adjusted for clustering at the firm level. ***, **, and * 
denote significance at the 1, 5, and 10 percent levels, respectively. Columns (1) and (2) report two-stage least 
squares results. First stage regressions predict Distance and University dummy with controls and average 
distance to research university for firms in the same three-digit SIC industry code and the number of Ph.D.s 
(in ’000s) granted by the research university as instruments. Columns (3) and (4) show results for regression 
using a subsample of firms from before 1980. 

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

VARIABLE RetVol RetVol RetVol RetVol 

Distance -0.281*** 
 

-0.029*** 
 

 
(-2.72) 

 
(-3.24) 

 University dummy 
 

0.078*** 
 

0.004* 

  
(3.55) 

 
(1.78) 

R&D capital 0.010*** 0.010*** 0.021*** 0.021*** 

 
(18.66) (18.08) (5.40) (5.41) 

Size -0.015*** -0.015*** -0.012*** -0.012*** 

 
(-41.35) (-39.77) (-25.74) (-25.72) 

MB 0.003*** 0.003*** 0.003*** 0.003*** 

 
(15.6) (15.33) (9.89) (9.87) 

Leverage 0.009*** 0.009*** 0.012*** 0.012*** 

 
(16.64) (16.14) (14.23) (14.24) 

Firm age -0.006*** -0.006*** 0.000 0.000 

 
(-15.61) (-14.39) (0.38) (0.35) 

ROE -0.014*** -0.014*** -0.013*** -0.013*** 

 
(-20.03) (-19.95) (-9.15) (-9.16) 

Volume 0.154*** 0.152*** 0.182*** 0.182*** 

 
(41.33) (39.38) (22.71) (22.69) 

Institutional ownership -0.027*** -0.027*** -0.009*** -0.009*** 

 
(-16.97) (-15.71) (-3.96) (-3.95) 

Analyst -0.000*** -0.000*** 0.000*** 0.000*** 

 
(-3.79) (-3.70) (2.79) (2.78) 
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Dividend -0.295*** -0.291*** -0.307*** -0.308*** 

 
(-15.04) (-14.04) (-14.02) (-14.06) 

Constant 
  

0.311*** 0.307*** 

   
(31.16) (31.63) 

     Industry Dummies     YES     YES     YES    YES 

Year Dummies     YES     YES     YES    YES 

     Observations    81,780    81,780    34,197    34,197 

Adj. R-squared 0.24 0.22 0.33 0.33 

First Stage Distance University  
 

  
dummy 

 Average distance 0.877 *** -3.088*** 
  

 
(3.07) (-4.85) 

  Ph.D. -0.008*** 0.049*** 
  

 
(-5.83) (3.93) 

  F-statistic 17.99 19.00 
   

first-stage F-stat of 18. The first two columns in Table 2.10 show that my results are 

robust, even after taking into account the possible endogeneity of distance.  

 

2.6.6.2 Firms that Existed before Start of Sample 

 To further address the issue of endogeneity, I following Masulis, Wang, and Xie 

(2009) and restrict my sample to firms that existed before the start of the sample in 1980. 

For these firms, location is most likely a pre-determined variable when return volatility 

is concerned.  Under this restriction, my sample is significantly reduced to 34,197 firm-

years, but my main results are largely unaffected.  Results are reported in Table 2.10 

(Columns (3) and (4)) and show that my findings hold for this subsample of firms least 

likely affected by endogeneity. 
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2.6.6.3 Matching-Firm Approach 

 In this section, I alternatively examine whether firms located close to a 

knowledge center experience higher return volatility using a matching-firm approach as 

a robustness check. To select matching firms, I use a propensity score matching 

approach, as in Lee and Wahal (2004). I choose the matching firms from all of the firms 

with longitudes and latitudes information that are listed in Compustat during the 

sample period. I first use a set of firm characteristics that predict whether a firm will be 

selected as a "knowledge intensive" firm or one that is located close to a research 

university. I then use these firm characteristics to calculate a propensity score. 

 Following Rosenbaum and Rubin (1983) and Heckman, Ichimura, and Todd 

(1998), I use a probit model to calculate propensity scores. To find optimal matches, I 

separately use three different matching techniques: nearest neighbour, Gaussian kernel, 

and local linear regression. All matching methods are conducted with replacement. 

Using each matching technique, I calculate the difference in volatility between 

knowledge intensive and the matched non-knowledge intensive firms. As in Lee and 

Wahal (2004), I use bootstrapped standard errors to conduct statistical inferences. The 

bootstrapping results are based on 50 replications. I also calculate bias-corrected 95% 

confidence intervals. The set of firm characteristics I use to calculate the propensity score 

should reliably predict the likelihood of a firm being selected as a knowledge intensive 

firm.  

 I use a set of firm characteristics in addition to instrumental variables to perform 

the matching process including size, market-to-book ratio, capitalized R&D 

expenditures to sales (R&D capital), leverage, the number of Ph.D. degrees granted and 
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average distance. I also include industry (two-digit SIC code) and year as additional 

matching criteria. 

 In Table 2.11 I report the differences in volatility levels between knowledge 

intensive and matching non-knowledge intensive firms. Following the literature, I drop 

5% of observations for which the propensity score density of the matched observations 

is the lowest in order to ensure the quality of the matches. Both the untrimmed and 

trimmed results are consistent with earlier results, showing that knowledge intensive 

firms experience higher volatility than matching firms. 

 

Table 2.11 Firm-Matching Methodology based on Propensity Scores 

This table presents the test of the difference in volatility between firms that are knowledge intensive and 
matching firms that are non-knowledge intensive. The sample includes all publicly traded firms with 
headquarters location information from 1980 to 2009. I match each knowledge- intensive firm with a firm 
that is not using the nearest neighbor, Gaussian kernel, and local linear regression matching approaches. 
The variables I use in matching are size, market-to-book ratio, capitalized R&D expenditures to sales (R&D 
capital), leverage, the number of Ph.D. degrees granted, average distance, industry dummies (two-digit SIC 
code), and year dummies. Bootstrapped standard errors are based on 50 replications with replacement. The 
p-values are in parentheses. Bias corrected 95% confidence intervals are in square brackets. All financial 
variables are winsorized at the 1% and 99% levels. 

 

 Nearest Neighbour Gaussian Kernel Local Linear 
Regression 

 
Return volatility 

 
-2.44 
(0.01) 

[-.108 ,   -.012] 

 
-2.96 
(0.00) 

[-.069 ,   -.014] 

 
-3.42 
(0.00) 

[-.069 ,  -.019] 

 
Return volatility 
Trimmed 5% 

 
-2.26 
(0.02) 

[-.107 ,   -.008] 

 
-2.76 
(0.01) 

[-.068,   -.012] 

 
-2.67 
(0.01) 

[-.074 ,  -.011] 
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2.6.7 Using Daily Data 

 Finally, there is a divide in the volatility literature regarding the use of daily 

price data versus monthly data. Because R&D and innovation are long-term activities 

and therefore should not affect stock prices from day to day, the main specification 

chosen for this study is monthly data.  For robustness, I recalculate return volatility as 

the standard deviation of daily returns in the twelve months starting May 1st   in year t+1 

ending April 30th  in year t+2 following fiscal year end t. Unreported results are virtually 

identical to the main specifications presented in Table 2.3. 

2.7 Conclusion and Implication 

 This research finds that firms located near a knowledge center experience higher 

stock return volatility even after controlling for R&D intensity, suggesting that 

knowledge spillovers contribute to firm innovative capability and underlying business 

risk. Further analyses show that the effect of knowledge spillover is stronger for rural 

firms and for firms that actively engage in R&D. Moreover, I find that knowledge-based 

innovation not only causes volatility due to the uncertain outcome of such endeavors, 

but also greater idiosyncratic volatility or information risk. In addition to standard 

controls for industry and year effects, firm characteristics and information environments, 

the inclusion of controls for distance to the nearest major metropolitan area, industry 

clusters within the same metropolitan statistical area, and patent filing activity leaves 

the results intact. The fact that these controls are all statistically significant, and yet they 

do not notably diminish the explanatory power of distance, indicates that knowledge 
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spillover, as captured by distance, is unlike any other previously documented 

relationships in the literature.  

This study has important implications for firms, investors, policy makers, and 

universities alike. From the investors’ perspective, my results inform them that 

knowledge spillover, or specifically the location of the firm relative to a research 

university, has an impact on the firm's innovative capability and return volatility. This 

can in turn potentially affect investment decisions, and portfolio formation and 

diversification. From the firm’s perspective, management needs to be aware of the 

consequences of locating a firm near a knowledge center: that spillover will likely 

benefit the firm in terms of having the best access to the latest knowledge and 

discoveries, but this may cause higher return volatility in the stock market because the 

pursuit of innovation can produce uncertain outcomes. I further show that knowledge 

contributes to information risk, and since information risk is undiversifiable, it therefore 

increases the cost of capital (Froot, Perold, and Stein, 1992).   Policy implications include 

accounting disclosure improvements that would improve the information environment, 

and R&D tax-credits which help firms diversify fundamental business risk. Another 

implication of higher return volatility is to the extent that stock price becomes a noisier 

signal of firm value, high stock return volatility can also make stock based compensation 

less effective or more costly (Baiman and Verrecchia, 1995).  

In a broader context, the evidence also demonstrates the importance of research 

at universities as it has reach beyond campus borders, and serves as an encouraging sign 

that investment in education/knowledge is making a positive contribution to firm 

innovation. In a knowledge-based economy, we should expect more interaction between 
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academia and industry, as industry can benefit from knowledge centers while 

universities could use research funding from the industry. In fact, the NSF has 

documented a dramatic trend in decreasing federal funding for basic research at public 

institutions and increasing private funding sources. This mutual need and 

interconnectedness may have been under-utilized in the past, but with the U.S. facing 

huge fiscal deficit shortages for the decades to come, American universities may 

increasingly need to turn to the private sector for research funding (Slaughter and 

Rhoades, 2004). 

Finally, this research also highlights the intriguing issue of whether innovation 

for firms is always a good thing, and whether it is possible to have too much of a good 

thing. Despite the clear benefits of innovation, evidence shows that innovation is also 

associated with return volatility, information risk, and likely, higher cost of capital. In 

other words, the risks associated with innovation, including outcome failure and 

information risks, and the benefits of innovation, go hand in hand. Therefore, whether a 

firm can over-innovate, and be exposed to excess volatility and idiosyncratic risk 

remains an open question, which I will leave for future research.    
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Appendix 2.1 Map of Research-intensive Universities across America 

This map plots all 196 research-intensive and research-extensive universities as classified by the Carnegie Foundation in 2008 located in the continental U.S. 

according to longitudes and latitudes calculated from university zip codes. 
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Appendix 2.2 Variable Definitions 

This table describes my dependent and independent variables. All financials-based independent 
variables are as of fiscal year end t, market-based controls are as of April 30th in year t+1. 

Dependent variables 

Volatility Firm stock return volatility is measured by the standard deviation of 
the firm’s monthly return in the twelve months starting May 1st in year 
t+1 ending April 30th in year t+2 following fiscal year end t. Data 
source: CRSP. 

Idiosyncratic Volatility  Idiosyncratic volatility is measured by the sum of daily excess returns 
over industry average squared in the twelve months starting May 1st in 
year t+1 ending April 30th in year t+2 following fiscal year end t. Data 
source: CRSP. 

 
 

Independent variables 

Distance Distance is from firm headquarters to the nearest research-intensive 
university measured in thousands of miles. Data sources: IPEDS, 
Compustat, U.S. Census longitude and latitude information. 

 

University Dummy 
University dummy is equal to one if there is at least one research 
university located within a 65-mile radius of the firm’s headquarters, 
zero otherwise. Data source: IPEDS. 

 

R&D Capital R&D Capital is calculated as if annual R&D expenses were capitalized 
and depreciated using straight-line deprecation for a period of five 
years scaled by revenue. Unless otherwise specified, R&D refers to 
R&D Capital. Data source: Compustat. 

 

Size Size is measured using the log of firm market capitalization. Data 
source: CRSP. 

 

MB Market-to-book is the market value to the book value of assets.  Data 
sources: CRSP, Compustat. 

 

Firm Age Firm Age is the log of the number of months since the firm first 
appeared on CRSP. Data source: CRSP. 

 

Leverage Leverage is total long term debt scaled by market capitalization. Data 
source: Compustat. 

 

ROE Return on equity is the firm’s net income divided by market 
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capitalization. Data sources: CRSP, Compustat. 

 

Volume Volume is the average monthly trading volume during the twelve 
months leading up to April 30th in year t+1 divided by shares 
outstanding. Data source: CRSP. 

 

Institutional 
Ownership 

Institutional ownership is measured as the shares held by institutions 
as a percentage of total shares outstanding at the end of Q1 in year t+1. 
Data source: 13F 

 

Analyst Analyst is the number of unique analysts covering the stock. Data 
source: I/B/E/S. 

 
Dividend Dividend is the dividend yield. Data source: CRSP. 

 
Cash 

Cash is cash and equivalent scaled by total asset. Data source: 
Compustat. 
 
 

Distance to Metro Distance from firm headquarters to the nearest of New York, Los 
Angeles, Chicago, Washington-Baltimore, San Francisco, Philadelphia, 
Boston, Detroit, Dallas, and Houston in thousands of miles. Data 
source: U.S. Census. 
 

Industry Cluster 
Dummy 

Binary variable which takes the value of one, if a firm’s metropolitan 
statistical area (MSA) includes ten or more firms with the same three-
digit SIC, and zero otherwise. Data sources: U.S. Census, Compustat. 
 
 

Number of Patents The number of patents in thousands filed by the firm during the year. 
Data source: NBER. 
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Chapter 3 Why Do Firms Hold So Much Cash? An 
Innovation Explanation 
 

Abstract: 

 

Bates, Kahle, and Stulz (2009) find that the average cash-to-assets ratio for U.S. 

firms more than doubles in the past three decades and attribute it to changing firm 

characteristics and riskier firm cash flows.  In this paper, I identify knowledge and 

innovation as a driving force behind these changes, resulting in firms holding more cash. 

Defining research universities in the U.S. as knowledge centers, I argue that firms 

located near a knowledge center are more knowledge intensive due to spillovers. I show 

that knowledge intensive firms hold more cash, even after controlling for firm R&D, 

suggesting knowledge has a similar, but distinct, effect on cash, above the known 

relation between R&D and cash holdings. Additionally, investors appear to understand 

that knowledge intensive firms have a legitimate need to hold more cash, as evidenced 

by the higher marginal value of cash at knowledge intensive firms. This is an intriguing 

result given the agency cost of holding cash and the higher information asymmetry 

associated with R&D and knowledge. This finding, therefore, is interpreted as 

knowledge intensive firms’ tendency to accumulate cash due to the costly external 

financing they face. In support of this interpretation, I find that knowledge intensive 

firms save more cash from cash flow than their non-knowledge intensive counterparts 

even after controlling for firm growth prospects. Lastly, the effect of knowledge on cash 

holdings is strengthening over time. 
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3.1 Introduction 

Innovation is recognized as a key driver of economic productivity and growth in 

the twenty-first century.  Innovation though, is inexplicably intertwined with and 

founded on knowledge, which is why knowledge capital is now considered an 

important driver of firm value. We can observe the importance of knowledge capital 

through both the growing resources firms devote to Research &Development (R&D) and 

the lengthening time period people spend in school accumulating human capital.  Given 

the importance of innovation and R&D in an increasingly knowledge-based economy, 

this paper investigates the impact of knowledge on firm cash holdings, particularly 

focusing on the precautionary motive for holding cash. 

Keynes (1936) identifies three main motivations for holding cash: the transaction 

cost motive to meet day-to-day needs, the speculative motive in anticipation of a change 

in price of assets and the precautionary motive to meet unexpected future outlays.  

While holding a cash balance is nothing new, an interesting observation that emerged in 

the past decade in the study of corporate finance has been the increasing amount of cash 

that firms hold.  In particular, Bates, Kahle, and Stulz (2009) show  that the average cash-

to-assets ratio for U.S. industrial firms more than doubles within the past three decades 

and they attribute higher cash ratios to changing firm characteristics and riskier firm 

cash flows.  According to them, firms hold less working capital (net of cash), and in 

particular fewer inventories and accounts receivable, experience cash flow volatility 

increases, capital expenditures decline, and R&D expenditures increase.  Evidence tends 

to suggest that firms are driven by the precautionary motive to hold on to more cash as 

technology reduces the transactional cost motive. Under the precautionary motive for 
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holding cash, (Keynes, 1936) firms hold cash to better cope with adverse shocks when 

access to capital markets is costly. The precautionary motive also predicts that firms 

with better investment opportunities hold more cash because adverse shocks and 

financial distress are more costly for them.  Consistent with these predictions Opler, 

Pinkowitz, Stultz, and Williamson (1999) find that firms that have the greatest access to 

capital markets tend to hold lower ratios of cash to total non-cash assets whereas firms 

with strong growth opportunities and riskier cash flows hold relatively high ratios of 

cash to total non-cash assets.   Since knowledge intensive firms tend to be characterized 

by strong growth opportunities with the need to retain earnings, high information 

asymmetry, and risky cash flows, therefore the study of cash holdings naturally extends 

to an increasingly knowledge-intensive economy. In other words, the decision to hold 

cash is an especially important one for knowledge intensive/R&D firms, which tend to 

have weak and costly access to capital markets.  

The economic geography literature has long established that universities are an 

important source of knowledge. Jaffe (1989) and Hall, Link, and Scott (2003) find that 

spillovers from universities have been identified as key sources promoting firm 

innovation and performance. Distance is an important consideration for knowledge 

spillovers because physical proximity may be essential for some forms of knowledge 

exchange as information and communication technologies are unable to fully overcome 

distance (Morgan, 2004). I argue that knowledge spills over from research-intensive 

universities into firms in the region, boosting the firm’s knowledge intensity while also 

fostering R&D spending at the firm. This paper uses distance from firm headquarters to 

the nearest knowledge center as a proxy for knowledge spillover, and identifies 
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knowledge intensity at the firm as a determinant of cash holdings. In other words, firms 

located near a research university are knowledge intensive and have high growth 

opportunities. As such, they hold higher cash balances as predicted by Keynes (1936). To 

the best of my knowledge, this is the first paper to make a direct link between 

knowledge and changing firm characteristics including higher cash holdings, by 

identifying knowledge as a root cause for these changes.   

The separation of ownership and control means that self-interested managers 

could more easily extract private rents from shareholders when information asymmetry 

between managers and investors is high (Jensen and Meckling, 1976; Jensen, 1986).  This 

reality makes the study of cash holdings in the context of an economy that is 

increasingly influenced by knowledge relevant since knowledge (and R&D) tends to 

increase information asymmetry, intensifying the free cash flow problem. Traditionally 

shareholders mitigated the free cash flow problem by forcing managers to commit to 

dividends or by increasing debt, but facing the trend of decreasing net debt and 

increasing R&D expenditures, knowledge-intensive firms inevitably present high 

information asymmetry. Numerous theories suggest risky firms, such as those that 

engage in intensive R&D, tend to hold more cash as a precaution to hedge against down 

state future cash flows. Ironically, these very firms that already suffer from a lack of 

access to capital are often forced to hold on to large sums of cash and be subjected to its 

agency costs. Evidence to date reveals that the rise in cash holdings over time is 

primarily due to firms coping with increasing cash flow risk.   

 I find that knowledge, as proxied by the distance from the company’s 

headquarters to the nearest research-intensive university as classified by the Carnegie 
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Foundation11 has significant explanatory power over firm cash holdings. Firms located 

near a research university hold more cash, even after controlling for R&D. This suggests 

distance captures knowledge spillover above and beyond company R&D. This evidence 

is consistent with knowledge having a similar, but distinct effect on company cash 

holdings. Interestingly, investors appear to understand that knowledge intensive firms 

have the need to hold cash since the marginal value of a dollar of cash holdings at 

knowledge intensive firms is higher than at non-knowledge intensive firms. Knowledge 

intensive firms also save more cash from cash flow than their non-knowledge intensive 

counterparts. Lastly, the effect of knowledge on cash holdings appears to be 

strengthening over time.  My findings are robust to alternate measures of knowledge 

centers, knowledge spillover, firm R&D, and cash holdings. The results also survive a 

battery of robustness checks including instrumental variables and a subsample of 

innovative firms.  

This paper makes several contributions. First, it offers compelling evidence that a 

firm’s knowledge intensity affects its cash holdings. This paper is closely related to the 

literature on the impact of R&D on firm cash holdings. Specifically, it is in line with 

studies such as Bates, Kahle, and Stulz (2009) and Brown and Petersen (2010) which look 

at how cash is used to smooth R&D to minimize the high adjustment costs associated 

with R&D. More broadly, this study contributes to the literature on how knowledge and 

innovation affect corporate policies, including the design of executive compensation, 

information asymmetry, information disclosure, and the cost of capital. Second, this 

paper provides additional insight on the determinants of the precautionary motive of 

                                                           
11 For more on the Carnegie Foundation, please refer to the data section of this paper. 
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cash holdings. Prior studies identify various factors affecting the motive for holding cash, 

including access to external capital, cash flow volatility, growth opportunities, product 

market competition, R&D smoothing and macroeconomic conditions.  I add to this 

literature by identifying an important, fundamental cause for holding cash: knowledge 

and innovation. Third, I add to our broad understanding of how innovation is impacting 

corporate finance. My findings adds to the recent  literature on innovation -related 

topics such as how to motivate innovation  (Manso, 2011) and the agency problems 

associated with innovation  (Aghion, Van Reenen, and Zingales, 2010).  I show that 

knowledge and innovation affect not only investment and financing decisions, but also 

the firm’s cash management practices.   

 The rest of this paper is structured as follows. Section 2 is a review of the 

literature. Section 3 goes over the hypotheses development. Section 4 describes the data 

sources and elaborates on the variables and methodology. Section 5 presents the 

empirical tests of my predictions of the impact of knowledge spillover on cash holdings. 

Section 6 is a continuation of empirical results with various robustness checks. Finally, 

Section 7 concludes with a discussion of the research implications. 

 

3.2 Related Literature  

3.2.1 Firm R&D and Information Asymmetry 

 Though knowledge and innovation increasingly influence firm competitiveness 

and performance, financial statements disclose limited information on intangibles. In 

fact, R&D expense has been associated with abnormal returns, which is interpreted by 
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some scholars as evidence of mispricing due in part to the accounting treatment of R&D 

(Lev and Sougiannis 1996, 1999; Chan et al. 2001). Regardless of the confusion it may 

present investors, R&D expense is widely accepted as a proxy for knowledge intensity12 

or knowledge stock. It is generally understood that the R&D is an investment activity, 

the output of which is an intangible asset that can be labelled as the firm's knowledge 

stock. Consistent with the notion that knowledge stock is valuable, Hall, Jaffe and 

Trajtenberg (2005) find that patents and citations positively affect market value. 

Similarly, literature suggests that R&D is associated with subsequent positive excess 

stock return (Ben-Zion, 1978; Hirschey and Weygandt, 1985; Johnson and Pazderka, 1993; 

Lev and Sougiannis, 1996, 1999; Chan et al., 2001) indicating it is an important activity 

which leads to future benefits.  On a more fundamental level, Sougiannis (1994) and  

Eberhart, Maxwell, and Siddique (2004) find that R&D increases are beneficial 

investments, leading to significantly positive long-term abnormal operating 

performance, although the market is slow to recognize the extent of this benefit. Despite 

the wide use of R&D expense as a measure of knowledge intensity and the valuable 

information that it provides, it is often cited as a confusing and less-understood figure 

relative to other more tangible figures on the company’s financial statements. That is, to 

the extent that R&D is a relatively opaque figure even for the analysts to decipher 

(Barron, Byard, Kile, and Riedl, 2002), I posit that knowledge intensity, including the 

portion not captured by R&D expense, affects the firm and its cash holdings. 

                                                           
12The term knowledge intensity is an all-inclusive term that includes the firm’s own R&D effort as measured 

by R&D expense and the knowledge spillover from nearby research universities as measured by geographic 
distance. The distinction between firm R&D and knowledge spillover is that the former is within the firm 
while the latter is an external force that impacts the firm. 
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 An alternate interpretation of the abnormal returns of R&D is that R&D intensive 

firms are more risky and the market inappropriately adjusts for risk in these firms 

(Chambers, Jennings, and Thompson, 2002). This explanation is predicted by the 

theoretical work of Berk et al. (2004) which suggests that firms with high levels of R&D 

investment may be more risky than other firms, ceteris paribus.  Their argument is that an 

investment in R&D can be viewed as a compound option to purchase a stream of 

operating cash flows and therefore should be more risky than a stream of cash flows 

themselves.  If knowledge serves as a basis for innovation, and innovation is exploratory 

in nature, thus it leads to more unpredictable company performance. Consistent with 

this, Kothari, Laguerre, and Leone, (2002) show that the standard deviation of future 

earnings is more strongly associated with R&D expenditure than capital expenditures, in 

support of the idea that R&D is an activity with uncertain outcomes.   

 In addition to having riskier cash flows, a long list of literature shows that R&D 

firms also have higher information asymmetry and information risk.  In particular, 

information risk is an important consideration because it is undiversifiable and therefore 

has pricing implications in the market.  Easley and O’Hara (2004) and O’Hara (2003) 

posit that a firm’s accounting treatment of earnings and its disclosure policy or its 

financial reporting quality can influence the firm’s information environment or 

information risk.  Firms that have higher information risk face higher cost of capital than 

those that face lower information risk (Francis, LaFond, Olsson, and Schipper 2005; 

Lambert, Leuz, and Verrecchia 2007).  Consistent with this, Rajgopal and Venkatachalam 

(2011) attribute the high return volatility of high-tech firms to the opaqueness associated 

with high-tech firms or the decrease in the quality of accounting information. More 
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recently, Ciftci, Lev, and Radhakrishnan (2011) find that R&D firms have higher 

business and information risk, and further show that information risk is an additional 

priced risk factor.  Lin (2011) shows that knowledge intensive firms experience higher 

stock return volatility and higher idiosyncratic volatility, which reflect both business 

and information risk.  

 Lastly, since knowledge-intensive firms share common characteristics with high 

R&D firms, it is worthwhile to discuss some of the existing findings regarding R&D 

firms in the literature. The need to hold on to a larger cash buffer is intuitively linked to 

access and cost of financing these firms face.  Hall (2002) finds that the capital structure 

of R&D intensive firms customarily exhibits considerably lower leverage than that of 

other firms. There are various important reasons why young high-tech firms employ 

little to no debt. First, the structure of a debt contract is ill suited for R&D intensive firms 

with uncertain and volatile returns (Stiglitz, 1985). Second, debt financing can lead to 

moral hazard problems where firms could easily substitute high-risk for low risk 

projects. Third, adverse selection problems (Stiglitz and Weiss, 1981) are more prevalent 

in high-tech industries due to the inherent riskiness of investment. Fourth, the expected 

marginal cost of financial distress rises rapidly with leverage for young tech firms 

because their market value depends heavily on future growth options that quickly 

depreciate if they face financial distress (Cornell and Shapiro, 1988). Last, but not least, 

the limited collateral value of intangible assets greatly restricts the use of debt. That is, 

risky firms are required to pledge collateral to obtain debt financing (Berger and Udell, 

1990). 
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In sum, R&D or knowledge intensive firms tend to have higher information 

asymmetry or information risk. As a result, these firms face higher cost of external 

financing, thus increasing the precautionary motive for holding cash.  Moreover, the 

underlying risky cash flows these firms face and their limited use of debt both increase 

the precautionary motive to hold cash. This makes the understanding of the impact of 

knowledge on cash holdings relevant and valuable.  

 

3.2.2 Cash Literature 

 The subject of cash holdings has received renewed attention from the academic 

community in recent years. Company executives are equally interested in the subject 

since the decision to invest or distribute cash can have consequences for firm value.  

According to the Static trade-off theory, both holding liquid assets and being short of 

liquid assets have costs and so there is an optimal amount of cash where the marginal 

cost of holding cash is equal to the marginal cost of being short of cash. The costs of 

holding cash include the opportunity cost of idle capital and agency costs associated 

with managerial discretion. The costs of being short of cash could arise from transaction 

costs, information asymmetries, and agency costs of external capital. Moreover, a 

shortage of cash could put companies at a strategic disadvantage compared to 

competitors either in terms of acquisition opportunities or a race to the latest innovation, 

or having to interrupt long-term investments such as R&D.  Opler, Pinkowitz, Stultz, 

and Williamson (1999) provide evidence consistent with the Static tradeoff theory by 

showing that that firms with higher growth opportunities, those with riskier activities, 

and smaller firms hold more cash than other firms. Firms that have greater access to the 
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capital market, such as large firms and those with good credit ratings tend to hold less 

cash. 

 A couple of recent papers link the rise in cash holdings with the rise in R&D 

(Bates, Kahle, and Stulz, 2009; Brown and Peterson, 2010) and explore how cash is a 

vehicle which facilitates R&D. It is thought that because R&D has high adjustment costs 

and is financed with volatile sources, it is very expensive for firms to adjust the flow of 

R&D in response to transitory finance shocks.  They find that firms use cash reserves to 

smooth their R&D expenditures.  Closely related to the subject, Faulkner and Wang 

(2006) show that the marginal value of cash is higher for firms more likely to face 

financing frictions, particularly for those constrained firms that appear to have valuable 

investment opportunities but low levels of internal finance.  Similarly, Pinkowitz and 

Williamson (2007) find that the market value of the marginal dollar of cash is highest in 

R&D intensive industries such as computer software, pharmaceuticals, computers, and 

electronics equipment.  It is worth noting that since knowledge intensive firms tend to 

have all of the characteristics that are associated with a higher marginal value of cash, 

these results should be directly applicable to knowledge-intensive firms.  In addition, 

this paper is also related to Clark, Francis, and Hasan (2009) which relates the geography 

of firms to cash holdings. They find that rural firms hold significantly less cash than 

urban firms and attribute the difference to the costly information barrier created by 

geography.  

 Risk management theories have shown that greater volatility of cash flow 

increases the present value of deadweight costs of financial distress (Froot et al., 1993; 
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Minton and Schrand, 1999). Specifically Stein et al. (2001) singles the volatility of cash 

flow as perhaps the most significant determinant financial distress probabilities. 

Therefore, one would expect firms with greater volatility of cash flow to hedge more, 

but if they have unhedgeable risks, the theories would imply they should hold more 

cash as a precaution. The findings in this paper suggest increasing cash holdings is 

closely connected to the impact of knowledge and innovation on firm cash holdings, as 

the precautionary motive of holding cash appears to have risen over time.  

3.2.3 Universities as a Source of Knowledge and Spillover 

 

  Naturally, when we think of knowledge creation and dissemination, the first 

places that come to mind are universities. Significant resources are devoted to 

universities each year. For example, the 2009 American federal budget puts $45.4 billion 

into education and $6.9 billion towards the National Science Foundation. According to 

The Economist, American universities employ 70% of the world's Nobel prize-winners 

and produce around 30% of the world's output of articles on science and engineering. 

Additionally, American universities earn more than $1 billion a year in royalties and 

license fees. 13  Consistent with the notion that universities are knowledge centers, 

mounting evidence suggests that R&D at local universities is important for firms’ 

innovative activity (Audretsch and Feldman, 1996; Carlino, Chatterjee, and Hunt, 2007). 

Anselin, Varga, and Acs (1997) find evidence of local spatial externalities between 

university research and high technology innovative activity, both directly and indirectly 

via private research and development. Universities are key players not only in creating 

                                                           
13 According to the Economist magazine article: A survey of higher education Secrets of success available at 

http://www.economist.com/node/4339944. 
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new knowledge through the basic research produced by their faculties but also in 

supplying of knowledge workers on which R&D depends (Carlino, Chatterjee, and Hunt, 

2007). In a related vein, Veugelers and Cassiman (2005) argue that cooperating with 

universities is complementary to other innovative activities for the firm, such as 

performing its own R&D, sourcing public information and cooperative agreements with 

suppliers and customers. 

 

3.2.4 Geographic Location Literature 

Lastly, my work is related to the location literature in finance as it shows that the 

location of a firm indeed has many implications for the firm. A decade ago, Coval and 

Moskowitz (1999) introduced the relevance of geography to the finance literature by 

discovering that investors have a preference for domestic stocks. Since then, the location 

literature in finance uncovering the importance of firm location has grown considerably. 

Geography is known for affecting the behaviours of investors, analysts and firms. The 

literature to date has found that fund managers are able to generate abnormal returns on 

local investments (Coval and Moskowitz, 2001). Local analysts are able to better predict 

earnings (Malloy, 2005; Bae et al, 2008). Even acquiring firms prefer local targets and are 

able make to higher gains from local acquisitions (Kedia, Panchapagesan, and Uysal, 

2004). More recently, the geography of firms has been linked to their dividend policy 

(John, Knyazeva, and Knyazeva, 2011) and capital structure (Gao, Ng, and Wang, 2011).  

In a nutshell, distance has been an effective proxy for information and has been linked to 

just about every aspect of corporate finance. 
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3.3 Hypothesis Development 

 While R&D, an accounting figure closely linked to knowledge, has been 

extensively studied in various academic literatures, what drives innovation is still an 

open question. In particular, more emphasis is placed on human capital and knowledge 

than ever before, and yet our understanding of how these real life changes impact our 

firms is still poorly understood. In other words, we know that knowledge capital has 

very real implications for our firms, but factors contributing to firm knowledge intensity 

have not yet been identified. Moreover, identifying factors that motivate innovation is 

especially important given the limited information disclosed through the R&D figure 

(Barron, Byard, Kile, and Riedl, 2002).  

In exploring universities as sources of knowledge, there are two spillover 

channels, making geographic distance relevant to the spillover. First, original research 

carried out at the university has a higher chance of spilling over into local firms with 

local experts through local networks. Second, human capital in the form of faculty or 

graduates is most easily accessible by local firms (Varga, 2000), and lowers search costs 

for all parties.  Physical proximity is also likely to give rise to joint venture or research 

partnership between the firm and the nearby university (Zucker et al., 2002). Finally, 

while location provides access to knowledge spillover, proximity also reduces the cost of 

doing so, making it potentially more profitable for the firm to access external knowledge 

(Siegel et al., 2003). 

 The location literature in finance has informed us that geography has a 

significant impact on information flow, and as with other information, knowledge is no 
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exception. A firm that is located close to a research-intensive university is exposed to 

knowledge spillover, and as a result is more likely to innovate.  Due to lower asset 

tangibility and uncertain payoffs of R&D or knowledge investment opportunities, they 

are costly to finance using external capital. Therefore, firms require a greater cash buffer 

against future shocks to internally generated cash flow. Moreover, the higher 

information asymmetry associated with R&D (Hall and Lerner, 2010) also predicts 

higher cash holdings. This leads me to my first hypothesis: 

 H1: To cope with higher business and information risk, firms headquartered close to a 
 knowledge center hold more cash. 

If firms located close to a knowledge center indeed hold more cash because of 

knowledge intensity and its associated information and cash flow risks, then one would 

expect that investors to be aware of the nature of these firms (and the difficulties they 

face in accessing external capital) and give higher valuation for their cash holdings. This 

prediction is in line with Faulkender and Wang (2006), who show the higher marginal 

value of a dollar at R&D firms. Formally, my second hypothesis is:  

 H2: The marginal value of a dollar of cash is higher for firms headquartered close to a 
 knowledge center. 

Finally, if firms that are located closer to a knowledge center are more 

knowledge intensive, and face higher external financing costs, then one would expect 

them to save more cash from their cash flows.  

 H3: Firms that are headquartered close to a knowledge center save more cash from cash 
 flows. 
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3.4 Data and Methodology 

3.4.1 Sample Selection 

 My sample includes publicly traded U.S. firms that are covered by Compustat 

over the period of 1980-2009.  Following the literature, firms with assets less than 10 

million dollars and firms in financial (SIC 6000-6999) and regulated utilities (SIC 4900-

4999) industries are excluded. Firms (and universities) that are incorporated outside of 

the U.S. or are geographically located off the continental U.S. (excluding Alaska) are also 

excluded from the sample. The main sample consists of 89,193 firm-year observations 

representing 10,127 unique firms. All financial variables are winsorized at the 1% and 99% 

levels to eliminate outliers due to misreporting. 

 As alluded to in earlier sections, knowledge spillover will likely only take place if 

the firm itself operates in an industry that devotes resources to research and innovation. 

Therefore firms in industries which average zero R&D capital across the sample are 

excluded from the sample. In contrast, a firm with zero R&D capital itself but operates 

within an industry which averages R&D capital greater than zero will be included in the 

sample.  

 

3.4.2 Financial Data 

 The financial data used in this study are publically available. I obtain annual 

financial data for firms from Compustat and market trading data from the Center for 
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Research in Security Prices (CRSP).  All financial data are winsorized at 1 and 99% to 

address possibly reporting errors. 

 

3.4.3 Post Secondary Institutional Data 

 The other important source of data for this study is The National Center for 

Education Statistics (NCES), accessed through the Integrated Post Secondary Education 

Data System (IPEDS). The NCES is the primary federal entity for collecting and 

analyzing data related to education in the U.S. and other nations. It is located within the 

U.S. Department of Education and the Institute of Education Sciences, and contains 

institutional data including addresses, details about the school’s finances, degrees, etc. 

for a variety of institutions from two-year colleges to Ph.D. granting research institutions. 

In addition, a list of top science and engineering research expenditure universities14 from 

the National Science Foundation is used in this study. 

 For the purposes of establishing whether knowledge centers have an impact on 

company cash holdings, it is necessary to first define a knowledge center. Founded by 

Andrew Carnegie in 1905 and chartered in 1906 by an Act of Congress, The Carnegie 

Foundation for the Advancement of Teaching is an independent policy and research 

center. The Carnegie Classification has been the leading framework for recognizing and 

describing institutional diversity in U.S. higher education for the past four decades. 

Starting in 1970, the Carnegie Commission on Higher Education developed a 

classification of colleges and universities to support its program of research and policy 

                                                           
14 Available at http://www.nsf.gov/statistics/infbrief/nsf10329/#tab5 
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analysis. I define research universities as those classified as such according to the 

Carnegie Classification Codes (2005 standard) in the year 2008.  Out of the 7,126 post-

secondary institutions, 96 are classified as intensive research universities and 102 as 

extensive research universities. All but two (University of Alaska Fairbanks and 

University of Hawaii at Manoa) of these 198 universities are located on the mainland 

and included in this study. For a clear idea of where these schools are located visually, 

please see Appendix 2.1. As the map shows, research intensive universities in the U.S. 

are quite spread out, and do not appear to concentrate in large cities only or a certain 

geographic zones such as only the east or west coast. Clearly, there is a higher 

concentration of research universities in the eastern half of the country, but research 

universities are scattered across the nation. In the robustness check section of the paper, 

I also use the list of top research spenders in science and engineering from the National 

Science Foundation as an alternate definition for knowledge centers. 

 Zip codes for universities are available from IPEDS, while company 

headquarters zip codes can be obtained from the Fundamentals Annual Compustat files. 

To find the longitude and latitude coordinates of the companies I look up their zip codes 

in the 2000 Census data.  I exclude universities that are not located on the mainland such 

as those in Hawaii and Alaska.  To find the longitude and latitude coordinates of 

universities, I first use the 2000 Census to look for a match, and supplement the match 

with a manual match for those zip codes not included in the census zip code data.    
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3.4.4 Distance as a Measure of Knowledge 

 Distance matters for knowledge spillover mainly because of the tacit component 

of knowledge, as opposed to its codified component 15 . The tacit component of 

knowledge is embodied in people, routines and practices and requires informal and 

flexible mechanisms to spill over, such as personal interaction or communication. Thus, 

knowledge spillover has a spatial bound and recipients of the spillover need to be 

located near the source. 

 Following the analogous measures in the geography literature, the main measure 

for knowledge spillover is the distance from the company’s headquarters to the nearest 

research intensive university. Alternatively, I also measure knowledge spillover with a 

university dummy which equals one if there is at least one research-intensive university 

located within a 65-mile radius around the company’s headquarters and zero otherwise. 

Distance from firm headquarters to the nearest research university is computed using 

the Great Circle Distance Formula from company and university zip codes. 

 

3.4.5 R&D as a Measure of Knowledge 

Based on the R&D literature (Chan et al., 2001; Chambers et al., 2002) the 

research intensity at a firm is defined by its R&D capital16, which is calculated as if R&D 

                                                           
15 The codified component is embodied in tangibles, such as blueprints and products, and more easily 

allows for spillovers through for instance reverse engineering or imitation (Makhija and Ganesh, 1997), and 
does not require physical proximity. 
16 This is admittedly a simplification as proper capitalization of R&D expense requires adjustment for taxes. 
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expenses were capitalized and depreciated using straight-line deprecation for a period 

of five years. Or, in equation form: 

                                                     

R&D capital is then scaled by revenue.  To stay consistent with Opler, Pinkowitz, Stultz, 

and Williamson (1999), I mainly use R&D expense scaled by revenue as the main control 

for R&D in this paper. I alternatively show that using R&D capital yields virtually 

identical results.  

 

3.4.6 Main Model 

 Opler, Pinkowitz, Stultz, and Williamson (1999)  find that firms with strong 

growth opportunities and riskier cash flows hold relatively high ratios of cash to total 

non-cash assets and that firms that have the greatest access to the capital markets, such 

as large firms and those with high credit ratings, tend to hold lower ratios of cash to 

total non-cash assets. Since innovative firms are more risky, they have greater need for 

capital to pursue growth opportunities and tend to be smaller in size with more 

restricted access to capital, knowledge intensive firms should hold more cash. 

 To tests whether knowledge intensive firms located near a knowledge center 

hold higher cash balances I follow Opler, Pinkowitz, Stultz, and Williamson (1999)’s 

model: 
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where the dependent variable Cash is the natural logarithm of cash/net asset.  Distance 

is the distance from the company’s headquarters to the nearest research-intensive 

university in thousands of miles. University dummy is equal to one if there is at least 

one research university located within a 65-mile radius of the firm’s headquarters, zero 

otherwise. RD/Sales is research and development expense over net sales. MB is the book 

value of assets, less the book value of equity, plus the market value of equity, all divided 

by total asset.  Size is the natural logarithm of total asset. CF is earnings before interest 

and taxes, but before depreciation and amortization, less interest, taxes, and common 

dividends. NWC is working capital net of cash. CAPEX is capital expenditures. 

Leverage is long-term debt divided by total asset. Acquisition is the total acquisition 

expense. Payout is the sum of common dividends paid and repurchases. 

 

3.4.7 Descriptive Statistics  

The main sample is from 1980 to 2009. After excluding firms with headquarters 

located outside the continental U.S., the intersection of the datasets leaves an unbalanced 

panel of 89,193 firm years representing 10,127 unique firms.  Table 3.1 provides 

descriptive statistics for variables used in the main empirical tests. The average firm is 

located about 16 miles away from the nearest research-intensive university and there are 
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Table 3.1 Summary Statistics 

Regression sample includes 89,193 firm years representing 10,127 unique firms from 1980 to 2009. Cash is cash holdings as measured by the natural log of 
cash/net asset. Cash2 is cash holdings as measured by the natural log of cash/total asset. Cash3 is cash holdings as measured by cash/total assets. Distance is 
from firm headquarters to the nearest research-intensive university measured in thousands of miles. University dummy is equal to one if there is at least one 
research university located within a 65-mile radius of the firm’s headquarters, zero otherwise. R&D expense is scaled by revenue in columns. R&D capital is 
calculated as if annual R&D expenses were capitalized and depreciated using straight-line deprecation for a period of five years scaled by revenue. Market-to-
book is the market value to the book value of asset. Size is the natural logarithm of total asset. CF is earnings before interest and taxes, but before depreciation and 
amortization, less interest, taxes, and common dividends. NWC is working capital net of cash. CAPEX is capital expenditures. Leverage is long term debt divided 
by total assets. Acquisition is the total acquisition expense. Payout is the sum of common dividends paid and repurchases. All financial variables are winsorized at 
the 1% and 99% levels. 

Variable Mean Median Std Dev 25th Pctl 75th Pctl 

Cash -2.39 -2.39 1.88 -3.71 -1.08 

Cash2 -2.64 -2.47 1.59 -3.73 -1.37 

Cash3 0.18 0.08 0.21 0.02 0.25 

Distance 0.02 0.01 0.03 0.00 0.02 

University dummy 0.95 1.00 0.23 1.00 1.00 

Research capital 0.28 0.01 0.90 0.00 0.15 

Research expense 0.11 0.00 0.37 0.00 0.06 

Ucount 5.13 3.00 4.26 2.00 7.00 

Avgdist 0.02 0.02 0.01 0.01 0.02 

Size 5.04 4.79 1.74 3.67 6.16 

MB 1.82 1.38 1.27 1.05 2.07 

CF -0.03 0.09 0.48 0.01 0.15 

NWC 0.10 0.12 0.29 -0.02 0.29 

CAPEX 0.09 0.06 0.09 0.03 0.11 

Leverage 0.18 0.12 0.19 0.01 0.28 

Acquisition 0.03 0.00 0.07 0.00 0.01 

Payout 0.02 0.00 0.04 0.00 0.01 
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on average slightly above five research universities within a 65-mile radius of the 

company’s headquarters. In this sample, the average firm spends 11% of firm revenue 

on R&D in a typical year, and has R&D capital equal to about 28% of annual revenue. 

The standard deviations for all key variables including Cash, Distance, R&D capital, and 

R&D expense are quite large. 

 

3.5 Empirical Results 

3.5.1 Univariate Evidence  

I first analyze the impact of firm location relative to a knowledge center on cash 

holdings by presenting results from univariate tests. The t-tests in Table 3.2 show that 

various measures of cash holdings are all significantly different for firms that are located 

within 65 miles17 of at least one research university versus firms that are not.  I primarily 

follow Opler, Pinkowitz, Stultz, and Williamson (1999) and define my main Cash 

variable as the natural log of cash/net asset. Alternatively, Cash2 is cash holdings as 

measured by the natural log of cash/total asset.  Finally, Cash3 is cash holdings as 

measured by cash/total asset, which is considered a classic definition within the 

literature. In each case,  the high t-stats (ranging from t=23 to t=24) show that firms close 

to a knowledge center hold more cash than those firms far away from a knowledge 

center. In a nutshell, these results provide some preliminary evidence that is consistent 

with my main hypothesis, but because there are a number of variables that affect the 

                                                           
17Literature shows that spillover effects can be felt up to 145 miles away (Woodward, Figueiredo, and 

Guimaraes, 2006). To be conservative, I choose 65 miles, which is fairly standard in the finance distance 
literature. 
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cash holdings and its location, these results may be biased. For this reason, I turn to 

regression analysis in the next section.  

Table 3.2 Univariate Results 

The following chart presents results from various two-sample t-tests of means. The null hypothesis is that 
the difference of the means is zero and the alternative hypothesis is that the difference of means is not zero. 
Cash is cash holdings as measured by the natural log of cash/net asset. Cash2 is cash holdings as measured 
by the natural log of cash/total asset. Cash3 is cash holdings as measured by cash/total assets. University 
dummy is equal to one if there is at least one research university located within a 65-mile radius of the firm’s 
headquarters, zero otherwise. All financial variables are winsorized at the 1% and 99% levels. ***, **, and * 
denote significance at the 1, 5, and 10 percent levels, respectively. 

 

  University 
Dummy=1 (with) 

University 
Dummy=0 
(without) 

Difference(with-
without) 

Cash Mean 
n 

-2.445 
107,183 

-3.053 
6,051 

0.607*** 
(t= 24.22) 

Cash2 Mean 
n 

-2.695 
107,183 

-3.191 
6,051 

0.497*** 
(t= 23.41) 

Cash3 Mean 
n 

0.172 
107,183 

0.107 
6,051 

0.065*** 
(t= 23.21) 

 

 

3.5.2 Baseline Multivariate Regression 

 The results of the main test are presented in Table 3.3. As a benchmark model 

Column (1) does not include Distance as an explanatory variable. The results show that 

all control variables are statistically significant and have signs consistent with the prior 

literature.  Column (2) is identical to Column (1) except it includes Distance as an 

additional explanatory variable.  The coefficient of Distance is negative and highly 

significant, meaning that locating farther from a knowledge center decreases the firm’s 

cash holdings (t=-3.33).  Also worth noting is that the coefficients of other  independent  

variables are very close to those in Column (1) suggesting that the impact of Distance on 

cash holdings is not driven by its correlation with other firm characteristics. To confirm 
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Table 3.3 Location and Cash Holdings 

Regression sample includes 89,193 firm years representing 10,127 unique firms from 1980 to 2009. The dependent variable is firm cash holdings as measured by 
the natural log of cash/net asset. Distance is from firm headquarters to the nearest research-intensive university measured in thousands of miles. University 
dummy is equal to one if there is at least one research university located within a 65-mile radius of the firm’s headquarters, zero otherwise. R&D is R&D expense 
is scaled by revenue in columns (1)-(3). R&D is R&D capital is calculated as if annual R&D expenses were capitalized and depreciated using straight-line 
deprecation for a period of five years scaled by revenue in columns (4-9). Market-to-book is the market value to the book value of assets. Size is the natural 
logarithm of total assets. CF is earnings before interest and taxes, but before depreciation and amortization, less interest, taxes, and common dividends. NWC is 
working capital net of cash. CAPEX is capital expenditures. Leverage is long term debt divided by total assets. Acquisition is the total acquisition expense. Payout 
is the sum of common dividends paid and repurchases. All financial variables are winsorized at the 1% and 99% levels. All regressions have year dummies, except 
for Fama and Macbeth regressions. The t-statistics in parentheses are based on heteroskedasticity-consistent standard errors. ***, **, and * denote significance at the 
1, 5, and 10 percent levels, respectively.  All regressions except for Fama and Macbeth regressions allow for clustering at the firm level. 

 
(1) (2) (3) (4) (5) (6) (7) (8) (9) 

 
OLS OLS OLS OLS OLS 

Fixed Ind. Fixed Ind. 

FMB FMB Effect Effect 

VARIABLE Cash Cash Cash Cash Cash Cash Cash Cash Cash 

Distance 
 

-1.9662*** -1.9482*** -1.3718*** -1.9803*** 

  
(-3.33) 

 
(-3.31) 

 
(-2.83) 

 
(-6.89) 

 University dummy 
  

0.2900*** 0.2870*** 0.1813*** 0.1784*** 

   
(4.64) 

 
(4.60) 

 
(2.93) 

 
(7.02) 

R&D 1.1041*** 1.0999*** 1.0991*** 0.4654*** 0.4651*** 0.4186*** 0.4187*** 0.6200*** 0.6208*** 

 
(32.64) (32.58) (32.52) (32.18) (32.12) (27.96) (27.93) (9.50) (9.53) 

MB 0.3066*** 0.3041*** 0.3041*** 0.3068*** 0.3069*** 0.2548*** 0.2550*** 0.2309*** 0.2314*** 

 
(38.40) (38.18) (38.21) (38.49) (38.53) (32.65) (32.65) (22.95) (22.92) 

Size -0.1120*** -0.1128*** -0.1120*** -0.1095*** -0.1087*** -0.0882*** -0.0876*** -0.0891*** -0.0882*** 

 
(-14.59) (-14.70) (-14.60) (-14.29) (-14.19) (-11.31) (-11.25) (-17.09) (-16.74) 

CF -0.1538*** -0.1493*** -0.1500*** -0.1452*** -0.1459*** -0.1243*** -0.1254*** 0.6476** 0.6457** 

 
(-5.44) (-5.30) (-5.32) (-5.18) (-5.20) (-4.59) (-4.63) (2.66) (2.65) 

NWC -0.6644*** -0.6625*** -0.6645*** -0.6370*** -0.6391*** -0.6638*** -0.6633*** -0.6631*** -0.6641*** 

 
(-14.86) (-14.84) (-14.90) (-14.29) (-14.34) (-14.23) (-14.22) (-9.21) (-9.18) 
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CAPEX 1.1718*** 1.1883*** 1.1996*** 1.3033*** 1.3145*** 1.9671*** 1.9698*** 1.6381*** 1.6283*** 

 
(9.82) (9.94) (10.03) (10.88) (10.97) (18.26) (18.26) (7.97) (7.95) 

Leverage -2.7723*** -2.7641*** -2.7627*** -2.7703*** -2.7690*** -2.5210*** -2.5213*** -2.2827*** -2.2859*** 

 
(-41.93) (-41.80) (-41.68) (-42.04) (-41.92) (-38.15) (-38.11) (-30.53) (-30.65) 

Acquisition -0.1324 -0.1516* -0.1489 -0.0826 -0.0800 -0.3548*** -0.3533*** -0.2617** -0.2616** 

 
(-1.46) (-1.67) (-1.64) (-0.91) (-0.88) (-4.04) (-4.02) (-2.22) (-2.22) 

Payout 3.8411*** 3.8228*** 3.8215*** 3.7990*** 3.7978*** 3.5942*** 3.5950*** 3.7520*** 3.7556*** 

 
(22.57) (22.51) (22.49) (22.42) (22.41) (21.70) (21.70) (17.34) (17.31) 

Constant -2.2768*** -2.2353*** -2.5485*** -2.2724*** -2.5824*** -2.4693*** -2.7019*** -1.9859*** -2.2620*** 

 
(-44.49) (-42.92) (-32.24) (-43.62) (-32.71) (-8.88) (-9.40) (-9.59) (-11.95) 

          Year dummies YES YES YES YES YES YES YES NA NA 

Industry dummies NO NO NO NO NO YES YES YES YES 

          Observations   89,193 89,193    89,193    89,193    89,193    89,193    89,193    89,193    89,193 

R-squared 0.37 0.37 0.37 0.37 0.37 0.41 0.41 0.39 0.39 

Adj. R-squared 0.37 0.37 0.37 0.37 0.37 0.41 0.41      NA       NA 
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this result, I use a University dummy variable which takes the value of one if there is at 

least one university within a 65-mile radius of the firm and zero otherwise as the proxy 

for knowledge spillover  in Column(3) (t=4.64). This evidence indicates that, as expected, 

having at least one research-intensive university within a 65-mile radius of the firm’s 

headquarters increases the firm’s cash holdings.   

 In light of the research question at hand and the association between knowledge 

spillover and R&D, the control for R&D in my model deserves special attention. In 

Columns (4) and (5), I alternatively control for R&D using R&D capital following the 

literature on R&D and show that the results are virtually identical to the main model.  

Since this study is concerned mainly with the impact of knowledge on the firm, going 

forward R&D capital will be used to control for R&D since it gives a better picture of 

firm R&D intensity through time. The models explored so far ensure us that distance 

captures knowledge intensity over and above the firm’s R&D to explain company cash 

holdings.  

 In Columns (6) and (7), I include industry dummies to control for fixed industry 

effects. The coefficient of Distance remains negatively significant, suggesting that the 

relation between knowledge intensity and cash holdings is not driven by unobservable 

industry characteristics. Industry controls are important for this study since industries 

have a tendency to cluster, but clearly, the results are not driven by industry effects. 

 In Columns (8) and (9), I run Fama and MacBeth (1974) regressions. The 

coefficients on Distance and its dummy become even bigger and more statistically 

significant.  
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Table 3.4 Alternate Definitions of Cash Holdings and Post 1995 Effect 

Regression sample includes 89,193 firm years representing 10,127 unique firms from 1980 to 2009. The dependent variable is firm cash holdings as measured by 
the natural log of cash/total asset in columns (1) and (2) and by cash/total assets in columns (3) and (4). Distance is from firm headquarters to the nearest research-
intensive university measured in thousands of miles. University dummy is equal to one if there is at least one research university located within a 65-mile radius 
of the firm’s headquarters, zero otherwise. R&D is R&D capital is calculated as if annual R&D expenses were capitalized and depreciated using straight-line 
deprecation for a period of five years scaled by revenue. Market-to-book is the market value to the book value of assets. Size is the natural logarithm of total assets. 
CF is earnings before interest and taxes, but before depreciation and amortization, less interest, taxes, and common dividends. NWC is working capital net of cash. 
CAPEX is capital expenditures. Leverage is long term debt divided by total assets. Acquisition is the total acquisition expense. Payout is the sum of common 
dividends paid and repurchases. All financial variables are winsorized at the 1% and 99% levels. All regressions have year dummies. The t-statistics in parentheses 
are based on heteroskedasticity-consistent standard errors and allow for clustering at firm level. ***, **, and * denote significance at the 1, 5, and 10 percent levels, 
respectively. 

 

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

VARIABLE Cash2 Cash2 Cash3 Cash3 Cash Cash 

Distance -1.1680***  -0.1335*** 
 

-0.4752 
 

 
(-2.78) 

 
(-2.83) 

 
(-1.28) 

 University dummy 
 

0.1629*** 
 

0.0135** 
 

0.0521 

  
(2.94) 

 
(2.38) 

 
(0.71) 

Post1995 
    

0.1810*** -0.1005 

     
(7.16) (-1.19) 

Post*Distance/ 
      Post*University dummy 
    

-2.4776*** 0.2510*** 

     
(-3.03) (2.92) 

RD 0.3045*** 0.3046*** 0.0628*** 0.0629*** 0.4254*** 0.4260*** 

 
(28.16) (28.12) (27.81) (27.80) (28.16) (28.14) 

MB 0.2091*** 0.2092*** 0.0297*** 0.0298*** 0.2455*** 0.2459*** 

 
(32.66) (32.65) (28.66) (28.69) (32.35) (32.35) 

Size -0.0698*** -0.0694*** -0.0123*** -0.0123*** -0.0752*** -0.0744*** 

 
(-9.92) (-9.86) (-17.19) (-17.10) (-9.80) (-9.70) 

CF 0.0202 0.0194 -0.0387*** -0.0389*** -0.1172*** -0.1195*** 
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(1.03) (0.99) (-9.28) (-9.31) (-4.33) (-4.40) 

NWC -0.4065*** -0.4061*** -0.1112*** -0.1112*** -0.7175*** -0.7189*** 

 
(-10.63) (-10.61) (-18.86) (-18.86) (-15.47) (-15.50) 

CAPEX 1.4707*** 1.4734*** 0.2647*** 0.2647*** 1.7314*** 1.7283*** 

 
(15.84) (15.85) (22.25) (22.20) (16.54) (16.47) 

Leverage -2.1397*** -2.1398*** -0.2431*** -0.2432*** -2.5601*** -2.5630*** 

 
(-36.50) (-36.46) (-37.84) (-37.80) (-38.74) (-38.72) 

Acquisition -0.2354*** -0.2342*** -0.0597*** -0.0595*** -0.5077*** -0.5052*** 

 
(-2.99) (-2.97) (-6.98) (-6.95) (-5.75) (-5.72) 

Payout 2.9089*** 2.9092*** 0.4151*** 0.4154*** 3.6552*** 3.6637*** 

 
(21.78) (21.77) (18.04) (18.04) (22.32) (22.36) 

Constant -2.6834*** -2.8867*** 0.1486*** 0.1287*** -2.5011*** -2.6121*** 

 
(-10.42) (-10.82) (7.69) (6.69) (-9.08) (-9.00) 

       Year dummies YES YES YES YES NO NO 

Industry dummies YES YES YES YES YES YES 

       Observations 89,193 89,193 89,827 89,827 89,193 89,193 

Adj. R-squared 0.35 0.35 0.52 0.52 0.40 0.40 
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 Finally, for robustness, I repeat the regressions in Table 3.4 using alternate 

definitions of cash holdings. Namely, in columns (1) and (2), cash holdings is defined as 

the log (cash/total asset) and in columns (3) and (4), I use the most classic definition for 

cash holdings of cash/total asset. Overall, Tables 3.3 and 3.4 show that Distance is 

capturing knowledge spillover and is shown to affect firm cash holdings beyond factors 

in the existing literature. All regressions include year dummies although figures are 

unreported. The t-stats reported are based on standard errors that are 

heteroskedasticity-consistent.  All above regressions except for Fama and MacBeth 

regressions allow for clustering at the firm level. 

 As an additional check, I split the sample into an earlier and later period to test 

whether the effect of knowledge on cash holdings is different for the two periods. It is 

possible that as information and communication technologies develop, geography may 

become less important, thus weakening the effect of the spillover over time, or it could 

be that the shift towards a knowledge-based economy means knowledge impacts firms 

more in the later period. I find that the relationship between knowledge and cash 

holdings strengthened over time (See columns (5) and (6)).  

 

3.5.3 Why Do Knowledge Intensive Firms Hold More Cash? 

 The natural next step is to examine the effect of knowledge on the market value 

of cash holdings.  Having a large cash balance means how the market values this cash is 

especially important to managers. On the one hand, knowledge intensive firms have the 

need to hold more cash to possibly smooth out R&D and other innovative activities, but 
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on the other hand, they are known for higher information asymmetry, likely implying 

higher agency costs for holding cash. Therefore, how the market values cash at 

knowledge intensive firms is largely an empirical issue.  However, since managers are 

incentivized to maximize the value of the firm, one would expect that the marginal 

value of cash is higher for knowledge intensive firms, otherwise managers might not be 

able to ―afford‖ holding it.  This is my second hypothesis. Using the approach in 

Faulkender and Wang (2006), I investigate how changes in cash holdings lead to changes 

in the market value of a firm.  

         
                                           

     

      
   

     

      

   
     

      
   

      

      
   

      

      
    

     
      

    

     

      
   

      

      

            
     

      
    

      

      
 

     

      
         

     

      
      

 

Except for Knowledge dummy and its interaction term with      , all variables are 

defined exactly the same as in Faulkender and Wang (2006). Also following Faulkender 

and Wang (2006) all Compustat data for this test are converted to 2009 dollars using the 

consumer price index (CPI). The dependent variable in this regression is the excess stock 

return,          
  , where       is the stock return for firm i during fiscal year t and is stock 

i's benchmark return at year t. The independent variables are firm specific factors that 

control for sources of value other than cash that may be correlated with cash holdings. 

The financial variables of interest include the cash holdings of firm i at time t (     , 

interest expense (     , total dividends (     , market leverage at the end of fiscal year t 

(     , and the firm's net financing during the fiscal year t (      . Other controls include 
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changes in the firm's profitability using earnings before interest and extraordinary items 

(      and changes in the firm’s investment policy by controlling for total assets net of 

cash (       and R&D expenditures (      . To avoid having the largest firms dominate 

the results, I deflate all firm specific factors except for leverage by the 1-year lagged 

market value of equity (       . Since the stock return is the spread of             ) 

divided by       , this standardization allows for the estimated coefficients to be 

interpreted as the dollar change in value for a one-dollar change in the corresponding 

independent variable.  

 Excess returns are estimated using the 25 Fama and French portfolios18 formed 

on size and book-to-market as the benchmark portfolios. A portfolio return is a value-

weighted return based on market capitalization within each of the 25 portfolios. For each 

year, firms are grouped into one of the 25 size and BE/ME portfolios based on the 

intersection between the size and book-to-market independent sorts. Fama and French 

(1993) find that size and the book-to-market of equity proxy for sensitivity to common 

risk factors in stock returns, implying that stocks in different size and book-to-market 

portfolios may have different expected returns. Therefore, stock i’s benchmark return at 

year t is the return of the portfolio to which stock i belongs at the beginning of the fiscal 

year t. I subtract the return of the portfolio to which it belongs from the realized return 

of the stock. Following Fama and French, I form portfolios at the end of each June, but 

since the fiscal year end of a firm could be any month during the year, a firm could 

                                                           
18 The portfolios, which are constructed at the end of each June, are the intersections of 5 portfolios formed 

on size (market equity, ME) and 5 portfolios formed on the ratio of book equity to market equity (BE/ME). 

The size breakpoints for year t are the NYSE market equity quintiles at the end of June of t. BE/ME for June 

of year t is the book equity for the last fiscal year end in t-1 divided by ME for December of t-1. The BE/ME 

breakpoints are NYSE quintiles. 
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change the portfolio to which it belongs during the fiscal year. Since French provides the 

value-weighted monthly returns of the portfolios on his website, I calculate the 

benchmark return by annualizing the monthly returns from the portfolio it belongs to 

each month.  

 Table 3.5 shows the results from the model. In particular, the first column of the 

table shows the original Faulkender and Wang (2006) model.  In column (2) I add the 

dummy Near which equals 1 if distance is under the sample mean. Similarly in column 

(3), dummy Near equals 1 if distance is under the sample median. Finally in column (4) 

dummy Near equals 1 if distance is under 65 miles.  From the interaction of Near and    

is statistically significant in all cases with positive coefficients showing that the marginal 

value of cash is higher for firms that are located near knowledge centers. This result is 

interpreted as the market's understanding or tolerance towards knowledge intensive 

firms holding more cash in order to deal with their lack of capital market access or 

shocks to future cash flow. In other words, investors perceive greater precautionary 

need to hold cash for these firms. 

 

 

Table 3.5 Marginal Value of Cash 

Except for Near dummy and its interaction term with   , all variables are defined exactly the same as in 
Faulkender and Wang(2006). Near dummy=1 if Distance below sample mean, median, 65miles in columns 

(2)-(4) respectively. The dependent variable in this regression is the excess stock return (Abn Ret ),          
  , 

where       is the stock return for firm i during fiscal year t and is stock i's benchmark return at year t. The 

financial variables of interest include the cash holdings (  , interest expense (  , total dividends (  , market 
leverage at the end of fiscal year t (  , and the firm's net financing during the fiscal year (   . Other controls 
include changes in the firm's profitability using earnings before interest and extraordinary items (   and 
changes in the firm’s investment policy by controlling for total assets net of cash (     and R&D 
expenditures (   . To avoid having the largest firms dominate the results, I deflate all firm specific factors 
except for leverage by the 1-year lagged market value of equity.  T-statistics in parentheses are based on 
heteroskedasticity-consistent standard errors. ***, **, and * denote significance at the 1, 5, and 10 percent 
levels, respectively. 
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(1) (2) (3) (4) 

VARIABLE Abn Ret Abn Ret Abn Ret Abn Ret 

Near 
 

0.0133*** 0.0087* 0.0147*** 

  
(2.80) (1.75) (2.91) 

Near*   
 

0.2299*** 0.1292** 0.2654*** 

  
(4.60) (2.40) (5.34) 

   1.1659*** 1.0544*** 1.1255*** 1.0078*** 

 
(24.82) (20.15) (22.35) (18.78) 

   0.3560*** 0.3560*** 0.3560*** 0.3554*** 

 
(22.05) (22.05) (22.05) (22.04) 

    0.1257*** 0.1262*** 0.1258*** 0.1267*** 

 
(15.94) (16.02) (15.95) (16.08) 

NF -0.0004 -0.0020 -0.0005 -0.0012 

 
(-0.02) (-0.11) (-0.03) (-0.07) 

Cash lag 0.1223*** 0.1278*** 0.1240*** 0.1309*** 

 
(7.84) (8.26) (7.99) (8.43) 

    0.5077** 0.4978** 0.5091** 0.4941** 

 
(2.47) (2.41) (2.47) (2.40) 

   -1.0920*** -1.0980*** -1.0946*** -1.0991*** 

 
(-10.21) (-10.24) (-10.22) (-10.25) 

   2.5551*** 2.5990*** 2.5733*** 2.6237*** 

 
(10.45) (10.66) (10.53) (10.78) 

Leverage -0.2010*** -0.1969*** -0.2002*** -0.1955*** 

 
(-15.11) (-14.79) (-15.06) (-14.68) 

Cash*   -0.4384*** -0.4110*** -0.4306*** -0.3982*** 

 
(-12.23) (-11.30) (-11.90) (-10.86) 

Leverage*   -0.8309*** -0.8344*** -0.8413*** -0.8416*** 

 
(-7.25) (-7.33) (-7.34) (-7.37) 

Constant 0.0108** 0.0025 0.0075 -0.0009 

 
(2.20) (0.45) (1.43) (-0.15) 

     Observations 48,780 48,780 48,780 48,780 

Adj. R-squared 0.13 0.13 0.13 0.13 

 

3.5.4 How Does Knowledge Affect Cash Holdings? 

 The findings in the previous section supports the hypothesis that firms located 

close to a knowledge center hold more cash and give some insight into why they hold 
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cash. The next question that follows is how these firms accumulate these large cash 

balances.  I explore this question in the following section.  

 I investigate this question in my third hypothesis by examining how knowledge 

affects firms' propensities to save cash out of current cash flows. Since knowledge tends 

to increase information asymmetry thus requiring a higher cost of capital holding 

everything else constant, knowledge-intensive firms should save more cash from cash 

flows in order to avoid any unnecessary external financial market costs.  This is the same 

as Opler, Pinkowitz, Stultz, and Williamson (1999)’s ―transactional motive‖ where firms 

save transaction costs to raise external funds. In other words, firms that find it relatively 

costly to raise external financing are said to have a higher transactions costs motive to 

holding cash. To do this, I follow Almeida, Campello, and Weisbach (2004) in analyzing 

the propensity to save cash using the following equation: 

                                

where    is the change in cash over total assets from the past fiscal year to this fiscal 

year. Cash Flow is EBITDA-interest-taxes-common dividends)/book assets, Q is Tobin's q 

and Size is measured as the natural log of book assets.  Table 3.6 shows the results of this 

analysis. I run regressions for two subsample of firms: one subsample with a knowledge 

center nearby and another subsample that does not have a knowledge center nearby. 

The sample is split down the median distance from firm to the nearest research 

university. As expected knowledge intensive firms save more cash from cash flow. This 

evidence is consistent with the greater incentive knowledge firms have to save cash from 

cash flows. 
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Table 3.6 Cash-Cash Flow Sensitivity 

Cash Flow is (EBITDA-interest-taxes-common dividends)/book assets. Tobin's Q is proxied by Market to 
Book and Size is measured as the natural log of book assets. All financial variables are winsorized at the 1% 
and 99% levels. The t-statistics in parentheses are based on heteroskedasticity-consistent standard errors. ***, 
**, and * denote significance at the 1, 5, and 10 percent levels, respectively. 

 
 

 
(1) (2) 

 
Near Far 

VARIABLE Cashch Cashch 

Cashflow 0.0335*** 0.0318*** 

 
(9.66) (8.20) 

Tobin's Q 0.0069*** 0.0076*** 

 
(13.26) (13.61) 

Size -0.0011*** -0.0010*** 

 
(-4.96) (-4.79) 

Constant -0.0066*** -0.0086*** 

 
(-4.05) (-5.73) 

   Observations     42,302     42,510 

Adj. R-squared 0.00905 0.0102 

 
 

3.6 Robustness Checks 

3.6.1 Additional Control for Metropolitan Cities and their Suburbs  

 The literature in finance has most often used distance from company 

headquarters to metropolitan cities as a measure of information and benefits of being in 

or close to a metropolitan city. Naturally, metropolitan cities are special in the sense that 

there is a high concentration of human capital, infrastructure and a plethora of social, 

knowledge and capital networks.  Closely related, Loughran and Schultz (2005) show 

that urban and rural firms have their differences. Since knowledge is a form of 

information, the difference between rural and urban firms in terms of information 

asymmetry is analogous to rural and urban firms’ different access to knowledge. In 
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this section, I illustrate that metropolitan areas are not driving my results. With half 

of the research universities in my sample locating either in metropolitan cities or in a 

major city suburb, distance from company headquarters to the nearest university likely 

picks up some effects of benefits of a big city if the university is located in a metropolitan 

area or a major financial center as defined by previous literature. 

 Another related, but separate issue with the main sample test is that there are 

some star universities located in metropolitan cities that are known to be influential. For 

example, Stanford, UC Berkeley, MIT and Harvard are all well known for being world-

class institutions with significant influence across the globe and their surrounding areas. 

These schools have a history of excellence, are able to attract the best and brightest 

around the globe, and are known for being innovators at the frontier of research. For 

these reasons, they inevitably spill over knowledge to nearby firms. With these 

universities in my sample, it is conceivable that the effect of spillover is so strong, that 

they dominate and drive the results. To ensure that the main findings are robust for the 

entire sample of firms and universities, and not the sole result of these known extreme 

sources of spillover, and in the spirit of Clark, Francis, and Hasan (2009), I include a 

Metro dummy which equals one if the university is located in a metropolitan city or a 

metropolitan suburb.  

 Table 3.7 shows that the results continue to hold after controlling for Metro. The 

t-stats and coefficients in the columns (1) and (2) of Table 3.7 are very similar to, and are 

only slightly less than those in the main table. Distance is statistically significant at the 1% 

level in every model.  In Columns (3) and (4), I run the baseline regression on the 

subsample of firms that is non-metropolitan. The results continue to hold.   
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Table 3.7 Controlling for Metro 

Regression sample includes 89,193 firm years representing 10,127 unique firms from 1980 to 2009. Dummy 
Metro equals one if the university is located in a metropolitan city or a metropolitan suburb, zero otherwise. 
The dependent variable is firm cash holdings as measured by the natural log of cash/net asset. Distance is 
from firm headquarters to the nearest research-intensive university measured in thousands of miles. 
University dummy is equal to one if there is at least one research university located within a 65-mile radius 
of the firm’s headquarters, zero otherwise. R&D is R&D capital is calculated as if annual R&D expenses 
were capitalized and depreciated using straight-line deprecation for a period of five years scaled by revenue 
in columns. Market-to-book is the market value to the book value of assets. Size is the natural logarithm of 
total assets. CF is earnings before interest and taxes, but before depreciation and amortization, less interest, 
taxes, and common dividends. NWC is working capital net of cash. CAPEX is capital expenditures. 
Leverage is long term debt divided by total assets. Acquisition is the total acquisition expense. Payout is the 
sum of common dividends paid and repurchases. All financial variables are winsorized at the 1% and 99% 
levels. All regressions have year dummies. The t-statistics in parentheses are based on heteroskedasticity-
consistent standard errors and allow for clustering at the firm level. ***, **, and * denote significance at the 1, 
5, and 10 percent levels, respectively. 

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

 
OLS OLS OLS OLS 

VARIABLE Cash Cash Cash Cash 

Distance -1.3657*** -2.5422*** 
 

 
(-3.10) 

 
(-4.23) 

 University dummy 
 

0.1524** 
 

0.1438** 

  
(2.46) 

 
(2.25) 

R&D 0.4140*** 0.4143*** 0.4200*** 0.4211*** 

 
(27.76) (27.75) (23.87) (23.87) 

MB 0.2532*** 0.2535*** 0.2534*** 0.2545*** 

 
(32.64) (32.65) (27.56) (27.61) 

Size -0.0873*** -0.0867*** -0.0969*** -0.0952*** 

 
(-11.19) (-11.11) (-11.40) (-11.21) 

CF -0.1236*** -0.1250*** -0.1212*** -0.1260*** 

 
(-4.58) (-4.62) (-3.73) (-3.87) 

NWC -0.6555*** -0.6554*** -0.6480*** -0.6501*** 

 
(-14.07) (-14.07) (-12.07) (-12.09) 

CAPEX 1.9604*** 1.9614*** 1.7813*** 1.7639*** 

 
(18.29) (18.27) (15.03) (14.87) 

Leverage -2.5094*** -2.5102*** -2.5013*** -2.5054*** 

 
(-38.07) (-38.04) (-34.93) (-34.97) 

Acquisition -0.3572*** -0.3549*** -0.3166*** -0.3117*** 

 
(-4.07) (-4.04) (-3.25) (-3.20) 

Payout 3.5735*** 3.5760*** 3.5589*** 3.5771*** 

 
(21.60) (21.60) (18.61) (18.68) 

Metro 0.2524*** 0.2464*** 
 

 
(7.62) (7.45) 

  Constant -2.4785*** -2.6926*** -2.3794*** -2.6187*** 

 
(-8.96) (-9.37) (-8.62) (-8.65) 
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Year dummies YES YES YES YES 

Industry dummies YES YES YES YES 

     Observations 89,193 89,193 72,935 72,935 

Adj. R-squared 0.41 0.41 0.39 0.39 

 

 In summary, evidence from Table 3.7 ensures that my main results are not driven 

by metropolitan cities or some large city related confounding effects. This evidence also 

reassures us that distance is capturing knowledge spillover and that the results are not 

driven by the effects of a few best-known world-class universities or metropolitan areas.   

 

3.6.2 Research University Top spenders in Science and Engineering  

 The main argument in this paper is that the distance from a firm to a nearby 

knowledge center captures the knowledge gain the firm absorbs from the source of 

knowledge. Therefore, the selection criterion for what constitutes a knowledge center is 

crucial to the study and deserves special attention and further validation. Selecting top 

research schools across the country out of the 7,126 post secondary institutions covered 

by IPEDS, I have been fairly strict in the quality of institution in defining knowledge 

centers, so the quality of institutions is likely not a problem. However, one issue with 

these research intensive universities is that, inevitably, some universities are stronger in 

Science and Engineering while others are stronger in Arts, Social Sciences and 

Humanities. For example, MIT and Stanford are best known for engineering but 

Harvard is better known for Arts and Social Sciences. It is easier and more direct for 

knowledge in the Sciences to spillover than it is for the Arts. Therefore, this section 
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addresses this issue by focusing on a group of universities known for their strength and 

influence in science and engineering.  

 For robustness, I use the 20 universities that spent the most money on research in 

Science and Engineering (S&E) in 2009 according to the National Science Foundation 

(NSF) as an alternate definition for knowledge centers. Of the 711 institutions surveyed 

by NSF, the top 20 in terms of total S&E R&D expenditures accounted for 30% of total 

academic R&D.  Results in Table 3.8 indicate that this alternative measure of knowledge 

centers leaves my main findings intact with t= -6.50 and t= 11.58 for Distance and 

University dummy respectively with a full set of control variables. This provides 

additional assurance that the results are not driven by the definition of knowledge 

centers. Worth noting is that since the distance to the nearest knowledge center is at least 

as far and likely farther from the firm now that only 20 universities qualify as 

knowledge centers, the coefficients in Table 3.8 are not directly comparable to those in 

Table 3.3. However, all t-stats in Table 3.8 are much stronger than the ones in Table 3.3, 

thus confirming that the spillover effect from top science universities, with t-stats on 

Distance ranging from -6.50 to -10.06 and t-stats on Science dummy ranging from 9.13 to 

15.01. 

 

3.6.3 Positive R&D Firms 

 As mentioned earlier, the main sample consists of all firms in an industry where 

the average R&D capital is greater than zero. This means the sample includes firms that 

do not conduct their own R&D despite having industry peers that do. The argument for 
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Table 3.8 Top Science and Engineering Universities 

Regression sample includes 89,193 firm years representing 10,127 unique firms from 1980 to 2009. The dependent variable is firm cash holdings as measured by 
the natural log of cash/net asset. Distance is from firm headquarters to the nearest research-intensive university measured in thousands of miles. University 
dummy is equal to one if there is at least one research university located within a 65-mile radius of the firm’s headquarters, zero otherwise. R&D is R&D expense 
is scaled by revenue in columns (1)-(3). R&D is R&D capital is calculated as if annual R&D expenses were capitalized and depreciated using straight-line 
deprecation for a period of five years scaled by revenue in columns (4-9). Market-to-book is the market value to the book value of assets. Size is the natural 
logarithm of total assets. CF is earnings before interest and taxes, but before depreciation and amortization, less interest, taxes, and common dividends. NWC is 
working capital net of cash. CAPEX is capital expenditures. Leverage is long term debt divided by total assets. Acquisition is the total acquisition expense. Payout 
is the sum of common dividends paid and repurchases. All financial variables are winsorized at the 1% and 99% levels. All regressions include year dummies, 
except for Fama and MacBeth regressions. The t-statistics in parentheses are based on heteroskedasticity-consistent standard errors and allow for clustering at the 
firm level except for Fama and MacBeth regressions. ***, **, and * denote significance at the 1, 5, and 10 percent levels, respectively. 

 

 
(1) (2) (3) (4) (5) (6) (7) (8) (9) 

 
OLS OLS OLS OLS OLS Fixed Ind. Fixed Ind. FMB FMB 

      
Effect Effect 

  VARIABLE Cash Cash Cash Cash Cash Cash Cash Cash Cash 

Distance 
 

-0.6840*** 
 

-0.6743*** 
 

-0.5869*** 
 

-0.5569*** 
 

  
(-7.61) 

 
(-7.53) 

 
(-6.50) 

 
(-10.06) 

 University  
dummy 

  
0.4133*** 

 
0.4087*** 

 
0.3099*** 

 
0.2723*** 

   
(15.01) 

 
(14.88) 

 
(11.58) 

 
(9.13) 

R&D 1.1041*** 1.0743*** 1.0307*** 0.4543*** 0.4356*** 0.4110*** 0.3997*** 0.6132*** 0.6039*** 

 
(32.64) (32.01) (30.73) (31.60) (30.40) (27.59) (26.83) (9.34) (9.07) 

MB 0.3066*** 0.3025*** 0.2954*** 0.3053*** 0.2981*** 0.2544*** 0.2515*** 0.2309*** 0.2290*** 

 
(38.40) (38.39) (37.63) (38.70) (37.97) (32.82) (32.49) (22.77) (22.97) 

Size -0.1120*** -0.1152*** -0.1061*** -0.1119*** -0.1031*** -0.0903*** -0.0841*** -0.0908*** -0.0857*** 

 
(-14.59) (-15.02) (-13.67) (-14.62) (-13.31) (-11.62) (-10.79) (-17.71) (-16.52) 

CF -0.1538*** -0.1433*** -0.1429*** -0.1398*** -0.1401*** -0.1238*** -0.1250*** 0.6458** 0.6439** 

 
(-5.44) (-5.12) (-5.14) (-5.03) (-5.07) (-4.60) (-4.66) (2.65) (2.65) 

NWC -0.6644*** -0.6800*** -0.6657*** -0.6549*** -0.6419*** -0.6609*** -0.6472*** -0.6617*** -0.6472*** 

 
(-14.86) (-15.31) (-15.19) (-14.76) (-14.65) (-14.23) (-13.99) (-9.32) (-9.33) 
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CAPEX 1.1718*** 1.2092*** 1.1920*** 1.3213*** 1.2999*** 1.9536*** 1.9077*** 1.6134*** 1.5822*** 

 
(9.82) (10.24) (10.23) (11.16) (11.13) (18.23) (17.90) (7.93) (7.89) 

Leverage -2.7723*** -2.7111*** -2.6559*** -2.7181*** -2.6633*** -2.4885*** -2.4614*** -2.2542*** -2.2275*** 

 
(-41.93) (-41.16) (-40.36) (-41.40) (-40.61) (-37.96) (-37.42) (-30.92) (-31.70) 

Acquisition -0.1324 -0.1502* -0.1604* -0.0828 -0.0958 -0.3532*** -0.3537*** -0.2621** -0.2674** 

 
(-1.46) (-1.67) (-1.79) (-0.92) (-1.07) (-4.04) (-4.05) (-2.25) (-2.27) 

Payout 3.8411*** 3.8066*** 3.7788*** 3.7837*** 3.7572*** 3.5831*** 3.5756*** 3.7473*** 3.7413*** 

 
(22.57) (22.56) (22.55) (22.48) (22.46) (21.72) (21.71) (17.18) (17.35) 

Constant -2.2768*** -2.1733*** -2.4543*** -2.2107*** -2.4866*** -2.3393*** -2.6768*** -2.1237*** -2.2564*** 

 
(-44.49) (-41.59) (-46.55) (-42.28) (-47.18) (-9.80) (-9.47) (-10.63) (-11.13) 

          Year dummies YES YES YES YES YES YES YES NA NA 

Industry dummies NO NO NO NO NO YES YES YES YES 

          Observations 89,193 89,193 89,193 89,193 89,193 89,193 89,193 89,193 89,193 

R-squared 0.37 0.37 0.38 0.37 0.38 0.41 0.41 0.39 0.40 

Adj. R-squared 0.37 0.37 0.38 0.37 0.38 0.41 0.41 NA NA 
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including these firms is that if at least one company in your industry is interested in 

innovation, then presumably knowledge matters to your industry. Since the sample 

contains a substantial number of firms that do not do any R&D in house and therefore 

do not have R&D capital, it is reasonable to suspect the results may be driven spuriously 

by these firms. That is, if the knowledge spillover story holds, then out of all firms, firms 

that have positive R&D capital, or innovative firms, should exhibit the most dramatic 

evidence of this relationship.  

 As Cohen and Levinthal (1990) point out, the ability of a firm to recognize the 

value of new, external information, assimilate it and apply it to commercial ends is 

largely a function of the firm’s level of prior related knowledge and is related to the 

firm’s R&D spending. Firms that conduct their own R&D generally have technologies 

and know-hows that are more sophisticated and less transparent to those outside of the 

research area. Thus, if the knowledge spillover is what Distance is capturing, then one 

should expect the results to be larger and stronger for firms that are innovative. In Table 

3.9, one can observe that a firm’s distance to the nearest knowledge center is negatively 

associated with both firm cash holdings and R&D. While the statistical significance of 

Distance in Table 3.9 is notably stronger than that of Table 3.3, the coefficients are much 

larger, implying that firms that engage in R&D are influenced more economically by 

knowledge spillovers than firms that do not engage in R&D but operate in an industry 

where at least one competitor does. 
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Table 3.9 Positive R&D Firms 

Regression sample includes 47,418 firm years from 1980 to 2009. The dependent variable is firm cash holdings as measured by the natural log of cash/net asset. 
Distance is from firm headquarters to the nearest research-intensive university measured in thousands of miles. University dummy is equal to one if there is at 
least one research university located within a 65-mile radius of the firm’s headquarters, zero otherwise. R&D is R&D expense is scaled by revenue in columns (1)-
(2). R&D is R&D capital is calculated as if annual R&D expenses were capitalized and depreciated using straight-line deprecation for a period of five years scaled 
by revenue in columns (3-6). Market-to-book is the market value to the book value of assets. Size is the natural logarithm of total assets. CF is earnings before 
interest and taxes, but before depreciation and amortization, less interest, taxes, and common dividends. NWC is working capital net of cash. CAPEX is capital 
expenditures. Leverage is long term debt divided by total assets. Acquisition is the total acquisition expense. Payout is the sum of common dividends paid and 
repurchases. All financial variables are winsorized at the 1% and 99% levels. All regressions include year dummies, except for Fama and MacBeth regressions. The 
t-statistics in parentheses are based on heteroskedasticity-consistent standard errors and allow for clustering at the firm level except for Fama and MacBeth 
regressions. ***, **, and * denote significance at the 1, 5, and 10 percent levels, respectively. 
 

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

 
OLS OLS OLS OLS FMB FMB 

VARIABLE Cash Cash Cash Cash Cash Cash 

Distance -5.5033*** 
 

-3.9391*** 
 

-5.4272*** 
 

 
(-5.84) 

 
(-4.38) 

 
(-13.71) 

 University dummy 0.3286*** 
 

0.2058** 
 

0.2960*** 

  
(3.45) 

 
(2.23) 

 
(10.48) 

R&D 1.0074*** 1.0160*** 0.4474*** 0.4497*** 0.6286*** 0.6335*** 

 
(29.54) (29.66) (27.55) (27.62) (10.44) (10.52) 

MB 0.2302*** 0.2322*** 0.2122*** 0.2130*** 0.2148*** 0.2171*** 

 
(26.39) (26.49) (24.74) (24.77) (18.08) (18.04) 

Size -0.1316*** -0.1306*** -0.0859*** -0.0843*** -0.1261*** -0.1252*** 

 
(-13.66) (-13.57) (-8.70) (-8.52) (-16.54) (-16.34) 

CF 0.0360 0.0343 0.0183 0.0159 0.7881*** 0.7876*** 

 
(1.25) (1.18) (0.65) (0.56) (3.17) (3.17) 

NWC -0.5962*** -0.6123*** -0.4494*** -0.4548*** -0.5711*** -0.5864*** 

 
(-11.26) (-11.52) (-8.18) (-8.26) (-9.01) (-9.17) 

CAPEX 2.7620*** 2.7394*** 3.0493*** 3.0309*** 2.3866*** 2.3593*** 

 
(19.95) (19.81) (22.50) (22.31) (9.45) (9.40) 
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Leverage -2.9950*** -3.0084*** -2.7521*** -2.7596*** -2.7424*** -2.7545*** 

 
(-29.21) (-29.22) (-27.73) (-27.72) (-25.69) (-25.53) 

Acquisition -0.1220 -0.1000 -0.2860** -0.2763** 0.1015 0.1279 

 
(-1.03) (-0.84) (-2.48) (-2.39) (0.80) (1.01) 

Payout 3.0746*** 3.1039*** 2.9235*** 2.9449*** 3.0300*** 3.0586*** 

 
(16.03) (16.19) (15.86) (16.00) (11.46) (11.51) 

Constant -2.1237*** -2.5267*** -2.4492*** -2.7519*** -1.7792*** -2.1560*** 

 
(-31.36) (-22.53) (-9.90) (-10.45) (-19.67) (-28.82) 

       Year dummies YES YES YES YES NA NA 

Industry dummies YES YES YES YES NO NO 

       Observations 47,418 47,418 47,418 47,418 47,418 47,418 

R-squared 0.44 0.44 0.47 0.46 0.39 0.39 

Adj. R-squared 0.44 0.44 0.47 0.46      NA      NA 
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3.6.4 Endogeneity 

Prior research linking geographic distance to economic outcomes is rooted in the 

premise that corporate location decisions are exogenous (e.g., Loughran and Schultz, 

2005; John, Knyazeva, and Knyazeva, 2011). That is, extant research suggests that 

endogeneity is not a major threat since the choice of corporate headquarters location is 

driven by proximity to customers, suppliers, and physical production inputs rather than 

something as general as knowledge-at-large. Moreover the fact that my sample is not 

limited to high-tech industries known to cluster around universities and science parks 

mitigates the potential issue of endogeneity driving my results. That is, it is unlikely that 

proximity to universities is the top consideration in choosing firm location in the overall 

sample. 

3.6.4.1 Instrumental Variable Approach 

 To address the possible endogeneity of location, I choose two instruments: the 

average distance to a nearest research university for firms in the industry, excluding the 

firm in question, and the amount of funding provided by the local government to the 

university closest the firm’s headquarters. Using a 2SLS approach not only mitigates the 

effect of any potential measurement errors in the location variable, but also removes 

estimation bias caused by omitted correlated variables if the instruments are 

uncorrelated with this omitted variable and are sufficiently correlated with the 

endogenous elements of the variable of interest (Wooldridge, 2003). The rationale 

behind using average distance for firms in the same three-digit SIC industry code as an 

instrument is because it measures the average benefit firms in the industry could receive 

from the university. The other chosen instrument is the amount of research funding 
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received by the university from the local government in the form of local grants. This 

variable is negatively correlated with distance, because local government support is 

from local tax collections, which is higher when there are more local firms. In sum, these 

two instruments should only affect cash holdings through distance. The over-

identification test qualifies these two instruments as being valid, while the strength of 

the instruments proposed is supported by the high first stage F-stat of 30 and 46 

respectively.  Table 3.10 shows that my results are robust even after taking into account 

the possible endogeneity of distance.  

Table 3.10 Instrumental Variable Approach 

The dependent variable is firm cash holdings as measured by the natural log of cash/net asset. Distance is 
from firm headquarters to the nearest research-intensive university measured in thousands of miles. 
University dummy is equal to one if there is at least one research university located within a 65-mile radius 
of the firm’s headquarters, zero otherwise. R&D is R&D expense is scaled by revenue in columns (1)-(3). 
R&D is R&D capital is calculated as if annual R&D expenses were capitalized and depreciated using 
straight-line deprecation for a period of five years scaled by revenue in columns (4-9). Market-to-book is the 
market value to the book value of assets. Size is the natural logarithm of total assets. CF is earnings before 
interest and taxes, but before depreciation and amortization, less interest, taxes, and common dividends. 
NWC is working capital net of cash. CAPEX is capital expenditures. Leverage is long term debt divided by 
total assets. Acquisition is the total acquisition expense. Payout is the sum of common dividends paid and 
repurchases. All financial variables are winsorized at the 1% and 99% levels. Regressions include industry 
and year dummies. The t-statistics in parentheses are based on heteroskedasticity-consistent standard errors. 

***, **, and * denote significance at the 1, 5, and 10 percent levels, respectively. Columns 1 and 2 report 

two-stage least squares results. First stage regressions predict Distance and University dummy with controls 
and average distance to research university for firms in the same three-digit SIC industry code and the 
amount granted by local government to university for research (in millions of dollars)  as instruments.  

 

 
(1) (2) 

VARIABLE Cash Cash 

Distance -12.6199*** 

 
(-3.75) 

 University dummy 
 

1.5918*** 

  
(3.73) 

R&D 0.3857*** 0.3847*** 

 
(18.54) (18.07) 

MB 0.2465*** 0.2474*** 

 
(22.58) (22.20) 

Size -0.0899*** -0.0852*** 

  (-8.28) (-7.90) 

CF -0.1093*** -0.1205*** 
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(-2.75) (-3.03) 

NWC -0.6066*** -0.6077*** 

 
(-9.36) (-9.24) 

CAPEX 1.9540*** 1.9228*** 

 
(12.74) (12.39) 

Leverage -2.4086*** -2.4308*** 

 
(-26.60) (-25.88) 

Acquisition -0.4043*** -0.4015*** 

 
(-3.30) (-3.20) 

Payout 3.4205*** 3.4561*** 

 
(15.00) (14.83) 

   Industry Dummies     YES     YES   

Year Dummies     YES     YES   

   
  

Observations   49,920     49,920 

Adj. R-squared 0.23 0.20 
 

First Stage Distance      University dummy 

Avgdist 0.696 *** -5.535*** 

 
(6.82) (-5.47) 

Local government grant -0.00002*** 0.0002*** 

 
(-3.88) (3.77) 

F-statistic 46.46 29.96 

 

3.6.4.2 Firms that Existed before Start of Sample 

 To further address the issue of endogeneity, I follow Masulis, Wang, and Xie 

(2009) and restrict my sample to firms that existed before the start of the sample in 1980. 

For these firms, location is most likely a pre-determined variable when cash holdings is 

concerned.  Under the restriction, my sample is reduced to 30,725 firm-years, but my 

main results are largely unaffected by this sample restriction.  Results are unreported 

but are available upon request. 



 
 

120 
 

3.7 Conclusion and Implication 

In this paper, I identify knowledge and innovation as a driving force behind 

these changes, resulting in firms holding more cash. Defining research universities in the 

U.S. as knowledge centers, I argue that firms located near a knowledge center are more 

knowledge intensive due to spillovers. I show that knowledge intensive firms hold more 

cash, even after controlling for firm R&D, suggesting knowledge has a similar, but 

distinct, effect on cash, above the known relation between R&D and cash holdings. 

Additionally, investors appear to understand that knowledge intensive firms have a 

legitimate need to hold more cash, as evidenced by the higher marginal value of cash at 

knowledge intensive firms. This is an intriguing result given the agency cost of holding 

cash and the higher information asymmetry associated with R&D and knowledge. This 

finding, therefore, is interpreted as knowledge intensive firms’ tendency to accumulate 

cash due to the costly external financing they face. In support of this interpretation, I 

find that knowledge intensive firms save more cash from cash flow than their non-

knowledge intensive counterpart does even after controlling for firm growth prospects. 

Lastly, the effect of knowledge on cash holdings is strengthening over time. My findings 

are robust to alternate measures of knowledge centers, knowledge spillover, firm R&D, 

and cash holdings. The results also survive a battery of robustness checks including 

instrumental variables and a subsample of innovative firms.  

This paper makes several contributions. First, it offers compelling evidence that a 

firm’s knowledge intensity affects its cash holdings. This paper is closely related to the 

literature on the impact of R&D on firm cash holdings (Bates, Kahle, and Stulz, 2009), 

and the use of cash as a vehicle to smooth R&D. More broadly, this study contributes to 
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the literature on how knowledge and innovation affect corporate policies, including the 

design of executive compensation, information asymmetry, information disclosure, and 

the cost of capital. Second, this paper provides additional insight on the determinants of 

the precautionary motive of cash holdings. Prior studies identify various factors 

affecting the motive for holding cash, including access to external capital, cash flow 

volatility, growth opportunities, product market competition, R&D smoothing and 

macroeconomic conditions.  I add to this literature by identifying an important and 

fundamental cause for holding cash: knowledge and innovation. Third, I add to our 

understanding of how innovation is impacting finance. In addition to the impact of 

knowledge and innovation on investment and financing decisions, I show that 

knowledge also affects a firm's cash management practices.   
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Appendix 3.1 Variable Definitions 

This table describes my dependent and independent variables.  

Dependent variables 

Cash Cash is the natural logarithm of cash/net asset. Data source: 
Compustat. 

 

Cash 2 Cash2 is cash holdings as measured by the natural log of cash/total 
asset. Data source: Compustat. 

 

Cash3 Cash3 is cash holdings as measured by cash/total asset. Data source: 
Compustat. 

  

Independent variables 

Distance Distance is from firm headquarters to the nearest research-intensive 
university measured in thousands of miles. Data sources: IPEDS, 
Compustat, U.S. Census longitude and latitude information. 

 

University Dummy 
University dummy is equal to one if there is at least one research 
university located within a 65-mile radius of the firm’s headquarters, 
zero otherwise. Data source: IPEDS. 

 

R&D Expense Unless otherwise specified, R&D refers to R&D expense.  R&D Capital 
is calculated as if annual R&D expenses were capitalized and 
depreciated using straight-line deprecation for a period of five years 
scaled by revenue. Data source: Compustat. 

 

MB Market-to-book is the market value to the book value of asset.  Data 
sources: CRSP, Compustat. 

 

Size Size is the natural logarithm of total asset. Data source: Compustat. 

 

CF Cash Flow (CF) is earnings before interest and taxes, but before 
depreciation and amortization, less interest, taxes, and common 
dividends. Then scaled by net asset. Data source: Compustat. 

NWC Net Working Capital (NWC) is working capital net of cash. Data 
source: Compustat. 

 

CAPEX CAPEX is capital expenditures. Then scaled by net asset. Data source: 
Compustat. 

Leverage Leverage is long term debt divided by total asset.  Data source: 
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Compustat. 

Acquisition Acquisition is the total acquisition expense. Then scaled by net asset. 
Data source: Compustat. 

Payout Payout is the sum of common dividends paid and repurchases. Then 
scaled by net asset. Data source: Compustat. 
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Chapter 4 When Analysts Talk Do Institutional Investors 
Listen? Evidence from Target Price Changes and 
Institutional Trading 

 

Abstract: 

Using a sample of 7,240 US firms during the period of 1999-2009, I find that 

institutional investors trade in the same direction as consensus target price changes, 

even after I control for changes in recommendations and earnings forecasts. These 

results are insensitive to alternate measures of institutional trading and varying 

assumptions about the longevity of analyst opinions from the date of issuance. Further 

analyses show that the effect of target price change on institutional trading is more 

pronounced for small firms and for firms followed by few analysts, and is limited to 

active institutional investors. Moreover, I find that the information content of target 

prices increases following a series of regulations in the early 2000s to better discipline 

the securities research industry. These results provide further evidence on the 

informativeness of analyst research to investors. 
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4.1 Introduction 

There is an ongoing and heated debate regarding the informativeness of analyst 

research among academics, investors, and regulators. A large literature documents the 

informativeness of various components of analyst research, and the evidence in support 

of the value of their work is substantial. For instance, Francis and Soffer (1997) find that 

stock recommendation revisions contain information incremental to the information in 

earnings forecast revisions, and that investors place a significantly larger weight on 

earnings forecast revisions accompanied by buy versus sell or hold recommendations. 

Ivkovic and Jegadeesh (2004) show that analysts' upward stock recommendations and 

earnings forecast revisions shortly before earnings announcements contain more new 

information than forecast revisions shortly after earnings announcements. Asquith, 

Mikhail, and Au (2005) find that earnings forecast revisions, stock recommendations, 

target price revisions and the strength of the analysts' (positive or negative) arguments 

in support of the stock recommendations combine to explain a quarter of the return 

variation around the release of analysts' research reports. Boni and Womack (2006) show 

that analyst recommendation changes lead to more profitable trading strategies within 

industries than across industries, suggesting that analysts are more capable of 

distinguishing performance within an industry. Green (2006) finds that early access to 

analyst recommendation changes enables profitable trades for brokerage firm clients. 

 Despite these above findings and the argument that information is costly 

(Grossman and Stiglitz, 1980) there is considerable interest in, and concern over the 

objectivity and investment value of analyst research given the conflicts of interest. 

Growing concern came following the bursting of the technology bubble, when overly 
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optimistic analysts were identified as a key factor in creating the bubble in the first place.  

Essentially, analysts have been accused of positively biasing their opinions to attract 

investment-banking business, to secure management access, and to generate brokerage 

commissions. For instance, prior research by Lin and McNichols (1998) and Michaely 

and Womack (1999) stresses that investment banking relationships can potentially bias 

analyst recommendations. Consistent with this idea, Barber, Lehavy, and Trueman (2007) 

show that independent analysts tend to outperform analysts employed by investment 

banks, and that a large source of the outperformance is due to the reluctance of affiliated 

analysts to downgrade stocks that have recently issued equity. Indeed, the conflicts of 

interest in analyst research are so pronounced that over 80% of their recommendations 

are a buy or strong buy at any given time prior to the market meltdown in the early 

2000s. The public outcry towards the, then, mostly ―self-regulated‖, securities industry 

was so strong that it resulted in a series of regulatory changes and enforcements during 

2002 and 2003 to better discipline the securities research industry. These changes and 

actions include amendments to NYSE Rule 351 (Reporting Requirements) and Rule 472 

(Communications with the Public), the new NASD Rule 2711 (Research Analysts and Research 

Reports), the Sarbanes-Oxley Act, and the Global Research Analyst Settlement. 19  

 In recent years, analysts have increasingly been including target prices alongside 

earnings forecasts and stock recommendations in their reports. These target prices 

explicitly convey analysts' assessment of the expected value of underlying stocks, 

usually over the next twelve months from the date of issuance. Bandyopadhyay, Brown, 

and Richardson (1995) find that analysts derive their price forecasts from their earnings 

                                                           
19 Barniv, Hope, Myring, and Thomas (2009) and Guan, Lu, and Wong (2010) discuss in more detail these 

reforms and provide some preliminary results regarding the consequences of these reforms on analyst 
research. 
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forecasts based on a sample of 114 Canadian firms. Bradshaw (2002) examines analysts' 

use of target prices to justify their stock recommendations.  Using a large database of 

analysts' target prices during 1997-1999, Brav and Lehavy (2003) find a significant 

market reaction to the information contained in analysts' target prices, even after 

controlling for the contemporaneously issued stock recommendations and earnings 

forecasts. Asquith, Mikhail, and Au (2005) find that target prices and the strength of 

arguments in analysts' research reports have stronger price impacts than that of earnings 

forecast revisions and stock recommendations alone.  

 In spite of the substantial increase in the disclosure of target prices in analyst 

reports and their incremental role in the price discovery process, the claim in Brav and 

Lehavy (2003) that ―their role in conveying information to market participants and their 

contribution to the formation of equity prices have remained largely unexplored‖ is still 

true today. In this paper I examine the investment value or informativeness of target 

prices to presumably the most sophisticated investors and players in the market - 

institutional investors. 

 A long list of studies documents institutions’ ability to beat the market and 

explores the source of this outperformance (Lakonishock, Shleifer, and Vishny, 1992; 

Nofsinger and Sias, 1999; Wermers , 1999; Gompers and Metrick, 2001;  Sias, Starks, and 

Titman, 2001). While Chen and Cheng (2006) and Oppenheimer and Sun (2009) 

document that analyst recommendations help institutional investors achieve above 

market returns, there is a lack of evidence on whether analyst target prices can also serve 

a similar purpose.  Since a target price can be implicitly interpreted as an analyst’s 

forecast of expected return on that stock during the forecast horizon, this figure should 
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contain additional information beyond that conveyed in stock recommendation. Brav 

and Lehavy (2003) confirm the incremental role of target prices in conveying the private 

information of security analysts. I build on their results to investigate whether 

institutional investors use this additional information source in their investment 

decisions.  

 This study contributes to both the analyst literature and the institutional trading 

literature by examining the informativeness of analyst target price changes to 

institutional trading for a large sample of 7,240 US firms during 1999-2009. I examine 

whether the information contained in target price changes is exploited by institutional 

investors and identify the factors that mitigate the informativeness of target price 

changes for institutional investors.  To the best of my knowledge, this paper is the first to 

explore the informativeness of target prices for institutional investors.  

 I find that institutions trade in the same direction as the target price changes, and 

that the explanatory power of target price changes goes beyond that of 

contemporaneous changes in recommendations and earnings forecasts, even after I 

control for a host of factors known to affect institutional trading. This result is robust to 

different measures of target price changes and alternate measures of institutional trading.  

I also find that the effect of target price changes on institutional trading is more 

pronounced for small firms and for firms with fewer analysts following, and is limited to 

active institutional investors. Further tests reveal that portfolios formed on target price 

of the previous quarter leads to both raw and abnormal stock returns in the three 

months following portfolio formation. Thus, the use of target price information 

contributes, at least in part, to the superior performance of institutional investors. Lastly, 
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I also find that institutional trading is more sensitive to target price changes in recent 

years, following the introduction of a series of regulation changes in the securities 

research industry. This implies that these regulations may have partially addressed the 

analysts' conflicts-of-interest problems, thus contributing to the higher informativeness 

of their forecasts in target prices. 

 The rest of the paper proceeds as follows. Section 2 discusses the relevant 

literature and develops the hypotheses. Section 3 introduces the sample and research 

methodology. Section 4 shows the empirical results regarding the informativeness of 

target price changes for institutional investors. Section 5 examines the portfolio returns 

formed on target price changes. Finally, section 6 concludes.   

 

4.2 Literature Review and Hypotheses 

  The investment value of analyst recommendations has always been a question of 

interest to academics, practitioners and regulators alike. There are a couple of reasons 

why scepticism exists over the objectivity and the value of their work.  First, there is 

major concern over the incentives that analysts face when issuing these opinions due to 

the sell-side business model and the structure of their compensation. Sell-side analysts 

provide research to investors as a way to inform them about the current stock picks, but 

analysts are employed by the same investment banks known for making legendary 

profits and bonuses by bringing firms public/private, mergers, stock issuance, etc. 

Therefore, in order to gain these lucrative investment banking deals, they have all the 

incentive in the world to befriend company management. Moreover, ―currying favour‖ 
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is not the only economic incentive that tilts analyst opinions towards optimism; trading 

is another. At any given time, there are more potential buyers than sellers for a single 

stock simply because any investor could buy the recommended stock, while only those 

who currently own the shares are able to sell. Even when short-selling is factored in, 

there are still more potential buyers than potential sellers. Therefore, a favourable 

recommendation leads to more potential trading revenue for the analyst’s employer, the 

brokerage firm.    

 Two of the most commonly used vehicles for conveying information from equity 

analysts are analyst earnings estimates and analyst recommendations.  Over the years, 

numerous studies have been devoted to these two signals, focusing either on 

documenting market response to analyst forecasts or cross-sectional differences in the 

performance amongst the analysts or brokerages ( e.g. Stickel, 1995; Womack, 1996; 

Barber, Lehavy, McNichols, and Trueman, 2001; Jagadeesh, Kim, Krische, and Lee, 2004; 

Bae, Stulz, and Tan, 2008; Loh and Stulz, 2010).  There is a third metric issued by 

analysts called target price that has received little attention.  Target prices are usually 

provided in sell-side research, indicating what the analyst’s belief is regarding the stock 

price over the next twelve (six) months period. Since the one year target price can be 

implicitly interpreted as an analyst’s forecast for the one year return on that stock, this 

figure conveys the analyst's opinion more precisely than a stock recommendation 

because it puts an exact estimate of where the analyst thinks the stock price will go.   

 More recently, an emerging literature looks at the information content of target 

prices. Bradshaw (2002) and  Brav and Lehavy (2003) find that price targets are more 

likely to be issued along with strong buy or buy recommendations than with hold or 
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sell/strong sell recommendations.  More importantly, Brav and Lehavy (2003) document 

a significant market reaction to the information contained in target prices, both 

unconditionally and conditional on contemporaneously issued stock recommendations 

and earnings forecast revisions. Bianchini, Bonini, Salvi, and Zanitti (2008) find that 

investment strategies based on target prices deliver positive abnormal returns. While the 

above literature indicates that target price is informative, there also exists some doubt 

over the value of target prices. Bradshaw and Brown (2006) show that analysts seem 

unable and lack incentive to provide consistent target prices. Related to this, Bonini, 

Zanetti, Bianchini, Salvi (2010) find that target prices lack accuracy. I add to this 

literature by documenting whether institutional investors follow the signals provided by 

analyst target prices. 

 Institutional investors have gradually emerged as a dominant force in the market 

over the past half a century. According to the Federal Reserve Board’s Flow of Funds 

report, institutional ownership has reached over 60% in 2005 up from just 7% in 1950. 

Although many institutional investors are equipped with the resources to conduct their 

in-house research, they also have access to sell-side research to supplement their 

analyses. Brokerages typically provide sell-side research free of charge to buy-side 

institutions as a value added service. 20   Consistent with this, existing literature 

demonstrates that sell-side research does contain valuable information (Ljungqvist, 

Marston, Starks, Wei, and Yan, 2007) and that, on average, institutional investors do 

follow the recommendations of sell-side analysts and profit from it (Chen and Cheng, 

2006).  

                                                           
20  In practice, soft dollar arrangements done through trading are the buy-side’s method of compensating the 

services performed by the sell-side. 
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 While earlier research mostly documents the underperformance of institutional 

investors and therefore a lack of ability to pick stocks (Jensen, 1968; Chang and Lewellen, 

1984), a number of studies conclude that some institutional investors do possess 

superior stock picking skills. Lakonishock, Shleifer, and Vishny (1992), Nofsinger and 

Sias (1992), and Wermers (1999) document a positive association between institutional 

ownership and contemporaneous stock returns. Gompers and Metrick (2001) and Sias, 

Starks, and Titman (2001) document that institutional trading leads to subsequent price 

changes. These findings lead the academics to search for the sources of the 

outperformance. A large number of papers have documented that institutions, as a 

group, are momentum traders (Grinblatt and Titman, 1989; Grinblatt, Titman, and 

Wermers, 1995; Wermers, 1999; 2000; and Yan and Zhang, 2009).   

 There are a few papers that attribute institutional outperformance to sell-side 

analysts. Chen and Cheng (2006) find that institutional investors make use of analyst 

recommendations, and that these trades contribute to their profitability. Mikhail, 

Walther, Willis (2007) find that large and small investors trade on recommendations 

revisions alike, but that large investors react to the amount of information contained in 

the revision whereas small investors appear to trade to the occurrence of a 

recommendation. This suggests that large investors are more aware of the analysts’ 

disincentives to revise downward. Oppenheimer and Sun (2009) show that institutional 

investors trade with and against analyst recommendations and are able to generate 

profits in either case. On the whole, these papers conclude that institutional investors 

indeed make use of analyst recommendations in their trading decisions.   
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  My study is closely related to this last strand of literature that links analyst 

research with institutional trading.  However there are a few distinctions which set my 

study apart from the others. First, I focus on the information content of analysts' 

forecasts of target prices. Compared to analyst earnings forecasts and recommendations, 

analyst target prices are scarcely explored in the literature, partly because of the lack of 

large sample data for this measure.  Of the small number of studies in the area, the 

majority of the papers on analyst target prices to date are based on unique datasets 

hand-collected from individual analyst reports.  Examples of these include Bianchini, 

Bonini, Salvi, and Zanitti (2010) and Bradshaw (2002). Starting from 2009, I/B/E/S 

began providing analyst target prices with historical data going back to 1999. Second, I 

investigate whether institutional investors react to changes in analyst target price for a 

particular stock, and whether the use of target price information contributes to the 

superior performance of institutional investors, even after controlling for analyst 

recommendation changes, earnings forecast revisions and other factors that have been 

shown to affect institutional trading in the previous literature. Third, my sample covers 

a recent period that has overseen dramatic changes in regulation in the securities 

research industry in the early 2000s that aim to alleviate the conflicts of interests in 

analysts' research activities.  I am able to partially assess the effectiveness of these 

regulatory changes in my study. 

 To the extent that analyst target prices contain new information incremental to 

other components included in analyst reports, I expect institutional investors - likely the 

most important and sophisticated users of analyst research - to trade on these forecasts 
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and profit from them.  Based on this primary conjecture, I have the following hypotheses 

in alternative forms. 

H1: Target price changes are positively related to the changes in institutional holdings. 

H2: Target price changes are positively related to the changes in the number of institutional                                                    
 investors. 

H3: Target price changes are positively related to the stock returns in the future. 

 

 

4.3 Sample and Methodology 

4.3.1 Sample Selection 

I obtain analyst earnings forecasts, recommendations and target prices from the 

Institutional Brokers Estimation System (I/B/E/S). Starting in 2009, I/B/E/S began 

providing analyst target prices with historical data going back to 1999.  I obtain 

quarterly institutional holdings for all common share stocks traded on NYSE, AMEX 

and NASDAQ from 1997-2009 from CDA/Spectrum (13F). The Securities and Exchanges 

Commission requires all investment managers with equity holdings worth at least $100 

million to report all their equity positions greater than 10,000 shares or $200,000 to the 

SEC in Form 13F at the end of each calendar quarter.  I obtain annual financial data from 

Compustat and market trading data from the Center for Research in Security Prices 

(CRSP). I winsorize all of the variables at the 1% and 99% level to minimize the effect of 

outliers which may have resulted from reporting errors. 
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4.3.2 Construction of Dependent and Independent Variables  

 Following Jiang (2010), I use two measures of institutional trading to examine the 

trading behaviour of institutional investors in response to analysts' target price changes. 

For my main trading measure, I first compute the percentage holdings of institutional 

investors at the end of quarter t  as the ratio of the total number of shares held by 

institutional investors to the total number of shares outstanding for firm i, both 

measured at the end of quarter t.  Following the literature, the percentage holdings of 

institutional investors is set to zero if SEC 13F reports no institutional holding for a firm-

quarter. Next, I compute the change in institutional holdings in quarter t as the 

difference in percentage holdings of institutional investors between quarter t and 

quarter t-1. This change in institutional holdings measure is technically a proxy for 

institutional trading that quarter, and in this paper the two terms are used 

interchangeably. As an alternative measure for institutional trading, I compute the 

change in the number of institutional investors as the difference as            

                                 , where           is the number of unique 

13F reporting managers who own a specific stock in quarter t. Analogous to how I treat 

my main variable, the number of managers is set to zero if SEC 13F reports no 

institutional holding for a firm-quarter. This alternate measure is an indication of 

whether more investors are buying into the stock or selling out of the stock in a specific 

quarter. It has an advantage over the main measure of institutional trading because 

rather than measuring the depth in term of dollar amount which could be the result of 

one or two very large institutional investors trading, it shows how widely institutional 

investors react to target price changes. In other words, if we are most interested in how a 
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typical institutional investor behaves, this alternate measure should provide us with a 

more accurate picture. 

 Analysts are constantly updating their forecast measures throughout the year, 

especially around firm- and market-level events, which most likely contain amounts of 

new information. Analysts typically issue earnings forecasts for the next upcoming fiscal 

year, although some ambitious analysts issue earnings forecasts for three to five years 

into the future. I follow the literature in restricting my sample to one-year-ahead 

earnings forecasts when I construct changes in analysts' earnings forecasts. The typical 

forecast horizon for analyst target prices and recommendations is twelve months. To 

eliminate the impact of stale forecasts, I keep the latest forecast measure issued by a 

given analyst within six months before the end of the each quarter t for each firm i. I 

then compute analyst consensus for each forecast measure as the mean across analysts 

for each firm-quarter. Appendix 4.1 illustrates the timeline that I use to construct 

changes in institutional trading and various analyst forecasts. 

 Take the computation of target price change for example, for each firm i, I first 

compute the average target price for quarter t as the mean of the latest target prices 

issued by distinct analysts within six months before the end of quarter t. I then compute 

the difference of the average target price in quarter t and t-1 divided by the average 

target price in quarter t-1. To facilitate comparison across firms, I scale the difference of 

the average target price in quarter t and t-1 by the consensus target price in quarter t-1. 

The resulting target price change measure can be interpreted as a percentage change 

from the consensus target price last quarter. I compute changes in analyst 

recommendations and earnings forecasts in a similar fashion.  In sensitivity tests, I vary 
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the interval during which I compute the average forecast measures across analysts from 

six months to either twelve months or three months, and my main inferences remain 

qualitatively unchanged. 

 

4.3.3 Sample Description 

Table 4.1 shows the yearly distribution of the final sample during the end of 1999 

to the first quarter of 2009. The last row shows that on average, I have 3,705 firms each 

year held by 2,287 institutional investors and covered by 3,340 analysts who provide 

forecasts of target prices. The number of unique institutional investor is growing, and 

together, they on average hold about 60% of the shares outstanding across firms. On 

average, each firm is held by 155 institutional investors and covered by more than five 

analysts who provide target price forecasts. The average target price is 1.27 times of the 

current price, ranging from 1.17 to 1.43 times of the current stock price. As expected, 

analyst recommendations in the period average a buy (with 5 being strong buy and 1 

being strong sell), and there is a trend of declining optimism in analyst 

recommendations over the years.  

There are a few other observations (in unreported table) I would like to point out 

about my sample.  First, analyst target prices are issued and updated more frequently 

than recommendations. By the end of my sample period, the number of target prices 

issued during the year is three times that of the number of recommendations issued. 

What is also interesting is that the numbers of contributing analysts to target prices and 

recommendations have been stable during this time, suggesting that those who issue 
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Table 4.1 Descriptive Statistics 

This table shows the yearly distributions of some key variables in my final sample. Number of covered firms is the number of unique firms in my sample each 
year. The number of institutional investors is the total number of unique institutional investors who reported holdings on SEC 13F. Number analysts with TP is 
the number of unique analysts who provided at least one target price during each year. Institutional investors’ holding is the average quarterly holdings (shares 
held/shares outstanding) across securities. Number of managers is the average number of managers invested in a security. Average number of TP analysts is the 
average number of analysts contributing to the consensus target price. Average target price is the average of individual target price scaled by the latest market 
price prior to the target price announcement date. Average recommendation is the average individual recommendation issued during the year. Number of 
institutional investor change is the average quarterly change in the number of managers invested in a security. Std of TP change is the standard deviation of 
quarterly consensus target price changes within a year. Std of Rec change standard deviation of quarterly consensus recommendation changes within a year. Std 
of holdings change is the standard deviation quarterly aggregate institutional holdings changes within a year. All the other variables are defined in Appendix 4.3.   

Year 

#of 
covered 

firms # of II 

# of 
analysts 
with TP 

II 
holdings 

# of 
managers 

# of TP 
analysts 

  

Avg rec 
# of II 
change 

Std of TP 
change 

Std of 
Rec 

change 

Std of 

Avgtarget 
price 

holdings 
change 

1999 2,324 1,667 2,337 0.55 151 5 1.32 4.04 1.25 0.23 0.12 0.15 

2000 4,054 1,850 3,401 0.52 135 5 1.43 4.03 2.90 0.25 0.13 0.20 

2001 3,769 1,980 3,852 0.53 141 5 1.38 3.87 -0.57 0.23 0.13 0.13 

2002 3,522 1,990 3,877 0.58 146 6 1.31 3.72 0.18 0.20 0.12 0.12 

2003 3,668 2,008 3,456 0.61 150 5 1.19 3.60 3.58 0.21 0.13 0.11 

2004 3,813 2,159 3,289 0.64 160 6 1.17 3.69 1.52 0.17 0.14 0.16 

2005 3,998 2,374 3,376 0.63 157 6 1.17 3.68 1.87 0.15 0.15 0.14 

2006 4,148 2,552 3,397 0.69 166 6 1.17 3.68 2.65 0.15 0.15 0.12 

2007 4,205 2,783 3,415 0.72 174 6 1.17 3.67 2.90 0.16 0.14 0.11 

2008 4,135 3,026 3,531 0.71 170 6 1.30 3.65 -2.79 0.20 0.14 0.19 

2009 3,122 2,773 2,807 0.60 159 7 1.34 3.58 -6.00 0.19 0.13 0.54 

Average 3,705 2,287 3,340 0.62 155 6 1.27 3.75 0.68 0.19 0.14 0.18 
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target prices revise them often. Second, the standard deviation on target price changes is 

substantially higher than the standard deviation on recommendation changes. Both 

these observations suggest that target prices may contain information over and above 

those in recommendations. Third, institutional trading is positively correlated with both 

recommendation change (0.03) and target price change (0.06) and there is some overlap 

in the two signals as expected.  Fourth, all variables measuring risk (beta, risk, stdret) are 

negatively correlated with institutional trading, indicating that institutional investors 

prefer stocks that have low volatility and those with decreasing volatility. Interestingly, 

institutional trading is not positively correlated with liquidity in this sample. A possible 

explanation is that passive institutions track benchmark indices and therefore do not 

trade these index firm shares often, when index firms are highly liquid.  Lastly, there 

exists high correlation between lagged abnormal returns and institutional trading, 

suggesting institutions chase past stock returns.   

Appendix 4.2 shows the quarterly changes in analysts' target prices, 

recommendations and institutional investor holdings. I compute the change in target 

prices (recommendations) at quarter t as the difference in the consensus target prices 

(recommendations) over an interval of six months prior to quarter t and quarter t-1, 

scaled by the consensus target price (recommendations) during quarter t-1. I use the 

latest target prices (recommendations) from distinct analysts over a specific time interval 

to compute consensus target price (recommendations). The change in institutional 

ownership is the difference in percentage holdings of institutional investors between 

two adjacent quarters. For each of the variables computed above, I then compute the 

average across firms for each quarter. The graph shows clearly that target price changes 
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lead both recommendation changes and institutional holding changes. In unreported 

results using Tri-Variate Vector Autoregression analysis, I find that the lagged target 

price changes predict both recommendation changes and institutional holding changes, 

but not vice versa. Granger causality tests show that target price changes granger cause 

recommendations changes and institutional trades. 

 

4.3.4 Regression Design 

Appendix 4.2 provides preliminary evidence that changes in both target prices 

and analyst recommendations predict changes in institutional ownership. I next use a 

multivariate regression framework to isolate the impact of target price on institutional 

trading. I incorporate various factors such as institutional preferences, momentum 

trading, and value/glamour trading as control variables for the determinants of 

institutional trading in my multivariate regression analyses. These variables are drawn 

from the past literature which shows that they affect institutional trading in at least 

some circumstances (Grinblatt, Titman, and Warmers, 1995; Bennett, Sias, and Starks, 

2003; Sias, 2004; Jagadeesh et al., 2004; Chen and Cheng, 2006; Ke, Petroni, and Yu, 2008; 

Yan and Zhang, 2009). I use OLS to examine the impact of target price change on 

institutional trading (or change in institutional holdings). My benchmark model for the 

determinants of institutional trading is as follows: 
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where the dependent variable is  inst for the change in institutional ownership(or 

trading) from the end of quarter t-1 to the end of quarter t for firm i.  Alternatively, I also 

measure the change in institutional ownership using ∆nmanager which measures the 

quarterly change in the number of institutional investors or managers. All independent 

variables lag the dependent variable by one quarter to establish a causal link between 

analyst target price change and institutional trading. All other variables are defined in 

Appendix 4.3. I control additionally for time and industry effects by including year and 

industry indicator variables. I also include dummies for quarter 2 to quarter 4 to control 

for seasonality in institutional trading. Based on findings in Gow, Ormazabal, and 

Taylor (2010), I adjust standard errors for two-way clustering at both the firm and year 

level to correct for cross-sectional and time-series dependence. For brevity, I do not 

report coefficients on these indicator variables. I predict      to be positive based on 

hypotheses 1 and 2.   

 Since my dependent variable is the change in institutional holdings for each firm-

quarter, I also control for some of the changes in institutional preferences by including 

independent variables                    ,           and      , where the  denotes the 

respective change variables from the beginning of quarter t-1 to the end of quarter t-1. It 

is important to address why I control for                    ,     ,       and also 

include controls for                ,    ,and      .  The reason is that the correlation 

between these characteristic variables and change in characteristic variables is relatively 

low with the exception of the variables stdret and risk. As a result, I feel that it is prudent 

to include the characteristics variables also. Later in my regression analysis, I 

demonstrate that controlling for change or level or both does not affect the statistical 
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power of my main variable. I note that there is very high correlation between the 

variables risk and stdret, consistent with Chen and Cheng (2006).  

 

4.4 Empirical Results 

4.4.1 Target Price Changes and Institutional Trading 

Table 4.2 shows the determinants of quarterly changes in institutional ownership. 

Panel A shows the relationship between target price change and change in institutional 

ownership, while Panel B shows the relationship between target price change and 

changes in the number of institutional investors. Consistent with the previous literature, 

I find that institutional investors are momentum chasers, as the three months abnormal 

return is highly significantly positive. Institutions buy stocks with increasing dividend 

yield (most likely due to a recent pullback in price given sticky dividends), but prefer 

stocks that pay lower dividends. This is consistent with Grinstein and Michaely (2005). I 

control for the level of ownership institutions at the beginning of the quarter. As 

expected, the coefficient on holdinglag is negative since the more ownership at the 

beginning of the quarter, the less likely institutions will increase their level of ownership. 

For the same reason, the lagged trading is also negative. This is consistent with Ke, 

Petroni, and Yu (2008). The coefficients on some controls are insignificant but I keep 

them in the models to demonstrate my main conclusions are not affected by these 

additional controls.  
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Table 4.2 Target Price Changes and Institutional Trading 

This table shows the determinants of quarterly changes in institutional ownership for a sample of 7,240 US 
firms during 1999 - 2009. Panel A shows the relationship between target price change and institutional 
ownership change, while Panel B shows the relationship between target price change and change in the 
number of institutional investors. In Columns (1) - (2) target price change (recommendation change) is 
calculated as the difference in the consensus target price (recommendation) over an interval of six months 
prior to quarter t and quarter t-1, scaled by the consensus target price (recommendation) during quarter t-1. 
I use the latest target prices from distinct analysts over a six month interval to compute consensus target 
price. In Columns (3) and (4), I compute changes in target prices and recommendations over an interval of 
twelve and three months, respectively. In Column (5) I compute changes in target price and 
recommendation one month before start of quarter t over an interval of six months. The independent 
variables lag the dependent variable by one quarter. All variables are defined in Appendix 4.3. My 
benchmark regression model is as follows: 
 

                                                                                    
                                                                       
                                                             

I report t-statistics adjusted for two-way clustering at both firm and year level in parentheses. ***, **, and * 
denote significance at the 1, 5, and 10 percent levels, respectively. 

Panel A Target price changes and changes in quarterly institutional ownership 

VARIABLE (1) (2) (3) (4) (5) 

 tp 0.020*** 0.014*** 0.017*** 0.009** 0.015*** 

 
(4.45) (2.92) (3.64) (2.32) (2.76) 

 rec 0.009*** 0.007*** 0.017*** 0.004 0.006** 

 
(2.79) (2.66) (2.82) (1.27) (2.47) 

forecastrev 0.102*** 0.080*** 0.069*** 0.110*** 0.074*** 

 
(4.04) (4.43) (4.25) (4.41) (3.92) 

mom 0.025*** 0.026*** 0.026*** 0.023*** 0.027*** 

 
(6.61) (6.56) (6.97) (5.28) (6.52) 

 beta 0.005** 0.007*** 0.006*** 0.007*** 0.007*** 

 
(2.42) (3.19) (2.92) (3.59) (3.09) 

 stdret 0.133 -0.062 -0.121 -0.112 -0.111 

 
(0.73) (-0.29) (-0.59) (-0.50) (-0.53) 

 risk -4.252** 1.655 2.063 1.305 2.044 

 
(-2.07) (0.94) (1.20) (0.64) (1.11) 

 liq 0.515* 0.541 0.516 0.638 0.618* 

 
(1.69) (1.52) (1.46) (1.37) (1.75) 

 div 0.225 0.291 0.273 0.357 0.321* 

 
(1.20) (1.59) (1.38) (1.64) (1.68) 

pe 0.000*** 0.000* 0.000* 0.000 0.000* 

 
(3.04) (1.84) (1.72) (1.56) (1.94) 

pb 0.000* 0.000* 0.000 0.000* 0.000 

 
(1.68) (1.79) (1.44) (1.73) (1.44) 

growth -0.003*** -0.000 0.000 -0.002* -0.000 

 
(-4.17) (-0.49) (0.04) (-1.68) (-0.54) 
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 instlag -0.125*** -0.131*** -0.122*** -0.145*** -0.132*** 

 
(-3.93) (-4.26) (-3.64) (-4.14) (-4.31) 

beta 
 

-0.000 -0.000 -0.001 -0.000 

  
(-0.28) (-0.51) (-1.15) (-0.47) 

stdret 
 

0.094 0.058 0.174 0.097 

  
(0.46) (0.29) (0.81) (0.47) 

risk 
 

-7.020*** -6.048*** -8.001*** -7.053*** 

  
(-5.67) (-4.69) (-6.06) (-5.53) 

liq 
 

-0.047 -0.106 -0.104 -0.103 

  
(-0.17) (-0.36) (-0.45) (-0.36) 

div 
 

-0.188*** -0.191*** -0.185*** -0.178*** 

  
(-7.35) (-6.59) (-9.11) (-6.34) 

mktcap 
 

0.001 0.001 -0.001 0.000 

  
(0.77) (1.47) (-0.88) (0.39) 

epchg 
 

-0.000 -0.000 -0.000 -0.000 

  
(-0.58) (-0.65) (-0.35) (-0.56) 

holdinglag -0.058*** -0.067*** -0.064*** -0.069*** -0.066*** 

 
(-6.23) (-6.54) (-6.20) (-8.00) (-6.42) 

Constant 0.047*** 0.055*** 0.048*** 0.067*** 0.051*** 

 
(5.59) (5.59) (4.74) (8.27) (4.85) 

Observations 104,324 103,003 125,748 67,353 101,810 

Adj. R-squared 0.08 0.09 0.09 0.10 0.09 
 

Panel B Target price changes and changes in the number of institutional investors 

VARIABLE (1) (2) (3) (4) (5) 

 tp 0.080*** 0.055*** 0.058*** 0.040*** 0.053*** 

 
(5.73) (2.86) (3.21) (2.72) (3.00) 

 rec 0.025* 0.027* 0.066** 0.019** 0.017 

 
(1.69) (1.94) (2.56) (2.45) (1.58) 

forecastrev 0.208*** 0.161*** 0.159*** 0.225*** 0.156*** 

 
(3.32) (3.24) (3.78) (2.76) (3.29) 

mom 0.114*** 0.137*** 0.144*** 0.130*** 0.142*** 

 
(6.10) (7.06) (8.62) (6.97) (7.31) 

 beta 0.003 0.010* 0.008 0.009* 0.008 

 
(0.52) (1.87) (1.61) (1.71) (1.60) 

 stdret 1.716*** 0.689 0.464 0.372 0.535 

 
(2.61) (1.02) (0.71) (0.60) (0.80) 

 risk -20.343*** 1.795 3.797 3.485 3.199 

 
(-3.39) (0.33) (0.70) (0.69) (0.55) 

 liq -0.953 -0.481 -0.117 -0.855 -0.127 

 
(-0.72) (-0.34) (-0.07) (-0.54) (-0.09) 
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 div 1.039* 0.754** 0.826* 0.977* 0.749** 

 
(1.93) (2.00) (1.78) (1.96) (2.02) 

pe 0.000 0.000** 0.000*** 0.000* 0.000*** 

 
(1.30) (2.51) (3.30) (1.81) (3.25) 

pb 0.001*** 0.001 0.001 0.001 0.001 

 
(3.86) (1.33) (1.46) (1.01) (1.25) 

growth 0.002 0.002 0.005 -0.001 0.003 

 
(0.50) (0.57) (1.05) (-0.14) (0.58) 

 nmanagerlag -0.069 -0.053 -0.048 -0.075 -0.061 

 
(-1.26) (-0.72) (-0.70) (-0.86) (-0.84) 

beta 
 

-0.001 -0.003 -0.004 -0.002 

  
(-0.51) (-1.21) (-1.59) (-1.04) 

stdret 
 

0.598** 0.867** 0.297 0.720** 

  
(2.01) (2.55) (0.94) (2.51) 

risk 
 

-25.885*** -28.082*** -21.767*** -27.076*** 

  
(-12.79) (-11.83) (-7.23) (-13.11) 

liq 
 

-0.069 -0.305 -0.046 -0.323 

  
(-0.07) (-0.27) (-0.05) (-0.30) 

div 
 

-0.242*** -0.290*** -0.238*** -0.225** 

  
(-3.08) (-2.87) (-3.40) (-2.57) 

mktcap 
 

0.045* 0.042* 0.046** 0.044* 

  
(1.85) (1.77) (2.06) (1.79) 

epchg 
 

0.001* 0.001* 0.001 0.001 

  
(1.68) (1.71) (1.46) (1.52) 

nmanagerlag 
 

-0.108** -0.098** -0.114** -0.106** 

  
(-2.18) (-2.12) (-2.48) (-2.14) 

Constant 0.089*** 0.274*** 0.252*** 0.318*** 0.277*** 

 
(5.06) (5.46) (5.66) (6.36) (5.69) 

Observations 104,324 103,003 125,748 67,353 101,810 

Adj. R-squared 0.04 0.09 0.09 0.09 0.08 
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I primarily follow the regression specifications in Chen and Cheng (2006) in 

Column (1). The coefficient on target price change is significantly positive (t=4.45), 

indicating that institutional investors trade in the same direction as target price changes.  

It is important to note that the target price change measure has explanatory power 

beyond that of recommendations changes and earnings forecast revisions, consistent 

with the idea that target price change contains information incremental to those already 

included in these two other components of analyst reports. Previous literature indicates 

that other factors such as market capitalization, lag holdings, and recent earnings change 

(Ke, Petroni and Yu, 2008) may also affect institutional trading.  Column (2) shows that 

the explanatory power of target price changes (t=2.92) is unaffected by these additional 

controls.  I also employ these additional controls in the rest of my analysis in Columns (3) 

to (5). 

So far in my analysis I have treated target prices as if they were valid for six 

months from the time of issuance, as the literature has shown the usefulness of analyst 

research is short lived.  However, it is common practice to issue target prices with a 

forecast time horizon of 12 months from the time of issuance. A target price could 

indicate that the stock will reach such a price level sometime within a year, reach that 

price level by the end of the year, or reach and stay at that level in a year’s time. I 

compute two alternative target price measures based on forecast horizons of twelve or 

three months. I use the corresponding forecast horizon for the recommendation change 

measure. In Columns (3) and (4), I compute changes in target prices and 

recommendations over an interval of twelve and three months, respectively. My 
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findings are robust regardless of the ―lifespan‖ I assume in my target 

price/recommendation information.  

Lastly, institutional investors might need weeks or even months to move into a 

desired position if they wish to not move prices too much from where they want to trade, 

I test the scenario in which institutions need an additional period of time to react.  In 

Column (5) I compute changes in target price and recommendation one month before 

start of quarter t over an interval of six months. For example, for holding calendar 

quarter ending June 30, 2000, the target price calculation is from Sept1 1999-Feb 28 2000, 

as opposed to Oct1 1999-March 31, 2000 in my benchmark model. Column (5) shows that 

the coefficient on target price change is still significantly positive (t=2.76).  

 As mentioned in section 2.2, instead of measuring institutional ownership as  a 

percent of total shares outstanding, I could also gauge the amount of institutional 

investor ―participation‖ by counting the number of institutional managers who hold 

own shares in the current quarter. Table 4.2 Panel B shows the determinants of quarterly 

changes in the number of institutional investors. The dependent variable           is 

based on the change in number of managers and is calculated as             

                                  where           is the number of 13F 

reporting managers who own a specific stock in quarter t.  The five columns presented 

in Panel B are analogous to those in Panel A except for the difference in dependent 

variable and respective controls for lagged trading and lagged ownership. Consistent 

with the results in Panel A, Panel B shows that target price changes explain changes in 

institutional holdings, even after I control for recommendation changes, earnings 

forecast revisions and other factors known to influence institutional trading. The overall 
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message from Tables 3 is clear. Institutional investors trade in the same direction as the 

consensus target price movement and thus appear to be consulting sell-side target prices 

in their investment decision. 

 

4.4.2 Firm Characteristics and the Impact of Target Price Changes on Institutional 
Trading 

Since analysts and their work primarily serve an informational role in the market, 

a natural extension in the direction of information asymmetry is called for. From the 

previous literature, small firms and firms followed by few analysts are subject to higher 

informational asymmetry, and these are the cases where the information revealed 

through target price change is greatest and most useful for investors. I predict a change 

in consensus target price in a given quarter will have a larger effect on institutional 

ownership in the following quarter for small firms (size as measured by log of market 

capitalization). As analysts serve an informational role in the market, the size and 

importance of the role that they play are affected by the degree of information 

asymmetry in the market. As intermediaries and facilitators in the market, their role is to 

transmit information regarding the firm to investors at large (those that are clients, 

anyway).  That is, small firms, as measured by market capitalization, are subject to more 

information asymmetry whereas larger firms experience less information asymmetry. 

Therefore, the potential role of the analyst and their potential contribution, as measured 

by the amount of information revealed through recommendations or target prices, is 

highest in small firms, which are subject to less disclosure and media attention. 



 
 

149 

 
 

 Lastly, I conjecture that the information revealed through target price changes for 

glamour versus value stocks differ. Since glamour stocks are already priced high relative 

to their earnings, and value stocks have, in comparison, fallen out of favour, it is 

expected that target price change will reveal more information regarding the latter. A 

change in consensus target price in a given quarter will have a larger effect on 

institutional ownership in the following quarter when the firm’s security is a value stock. 

Table 4.3 model (1) shows that the interaction term between the variables target 

price change and size (size dummy=1 if market capitalization is above median, 0 

otherwise) is negative and significant (t= -4.14). This clearly indicates that target price 

changes have less explanatory power over change in institutional holdings when a firm 

is above the median in terms of size, consistent with my expectation. Further, in model 

(2), we can observe that the interaction term between target price change and number of 

analysts who contributed to the consensus target price (or analyst following) is also 

negative and significant (t= -4.15). This indicates that target price changes have less 

predicative power over institutional ownership changes when more analysts (number of 

analyst dummy=1 if analyst is above median, 0 otherwise) are following the company. 

This is completely consistent with the size interaction in model (1), showing that when 

there is more information asymmetry present, target prices have a larger role to play. 

Finally, in model (3), I find some evidence on institutional ownership for firms with high 

P/E (P/E dummy=1 if P/E is above median, 0 otherwise) are less affected by target 

price changes. The interpretation is that target price changes cause less of a reaction in 

terms of institutional ownership for glamour stocks which have high P/E ratios relative 

to value stocks which are characterized as having low P/E ratios. When a stock is not an  
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Table 4.3 Impact of Firm Characteristics on the Relationship between Target Price Changes 
and Institutional Trading 

The table shows the impact of firm characteristics on the relationship between target price changes and the 
quarterly changes in the institutional holdings or the number of managers. I use the benchmark regression 
model in Table 3 for all the regressions. For brevity, I report the results only for  tp, firm trait and the 
interaction term between the two. All variables are defined in Appendix 4.3. I report t-statistics adjusted for 
two-way clustering at both firm and year level in parentheses. There are a total of 103,003 observations. ***, 
**, and * denote significance at the 1, 5, and 10 percent levels, respectively. 

  
      

  
          

    
 

 tp Interaction Trait  tp Interaction Trait 

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

1) Size 0.030*** -0.037*** 0.006*** 0.092*** -0.079*** 0.056 

    (6.73) (-4.14) (3.00) (5.38) (-6.24) (1.59) 

2) No. of Analysts 0.023*** -0.024*** 0.005** 0.075*** -0.057*** 0.026*** 

    (4.41) (-4.15) (1.97) (3.77) (-4.80) (3.00) 

3) PE 0.021*** -0.017** 0.004* 0.044** 0.019 0.027*** 

    (3.46) (-2.25) (1.75) (2.02) (1.11) (4.02) 

4) Growth 0.016** -0.003 -0.001 0.061*** -0.011 -0.001 

    (2.24) (-0.39) (-0.39) (2.88) (-0.70) (-0.25) 

5) Liquidity 0.013*** 0.002 0.012*** 0.072*** -0.028** 0.015 

    (3.21) (0.24) (7.13) (3.90) (-2.49) (1.60) 

6) Leverage 0.011** 0.008 -0.003** 0.042** 0.031** -0.004 

    (2.04) (1.51) (-2.20) (2.30) (2.17) (-0.81) 

 

―it‖ stock and nobody’s hyped about it, the information revealed through target price 

change carries more weight.  Model (4) shows that the company’s growth rate does not 

have an impact on the relationship between target price changes and institutional 

trading. Model (5), however, shows partial evidence that firms that the relationship 

between target price change and institutional trading is stronger for illiquid firms. This 

is also consistent with earlier models in that target prices reveal more information about 

smaller, lesser known, and lightly traded stocks.  In model (6) there is some evidence 

that the relationship between target price change and institutional trading is stronger for 

firms with more debt.  
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4.4.3 The Impact of Target Price Changes by Institutional Investor Type 

With the seemingly ever-growing number of institutional investors, it is not 

surprising that institutional investors are increasingly becoming more diverse, each with 

different investment strategies, goals, and incentives. Traditionally, investors typically 

invest for the long run and focus on the long-term fundamentals of the firms they hold 

shares of, but the growth of information technology has improved both the flow of 

information and increased the ease of trading, making shorter investment horizons a 

trend. Short-term investors must pay close attention to the frequent movements of the 

market and as a result, trade more often.  Related to this, Yan and Zhang (2009) show 

that only short-term institutional investors are momentum traders, whose trades are 

positively related to future returns and earnings surprises. The literature informs us that 

the investment value of recommendations lasts no more than six months from the time 

of issuance (Womack, 1996). If information contained in analyst target prices in also 

short-term in nature, then we should expect responses from short-term and long-term 

investors to differ. It follows that short-term investors are more likely to act on the 

information content of target prices.   

  To test this conjecture, I follow Bushee (1998) to classify all institutional investors 

into three groups: Quasi-Indexers, Transient, and Dedicated. Bushee (1998) classifies 

institutions based on their trading characteristics such as turnover, momentum and 

portfolio concentration in the past eight quarters. ―Quasi-indexers‖ are characterized by 

high diversification and low turnover, consistent with index-type, buy-and-hold 

behaviour, and low momentum, also consistent with contrarian trading tendencies. 

―Transient‖ institutions have the highest turnover and highest use of momentum 
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strategies, along with relatively high diversification. The ―Dedicated‖ institutions have 

high concentration, low turnover, and almost no trading sensitivity to current earnings.  

According to the Carson Group, only about 10% of institutions have stated index 

strategies and the majority of quasi-indexers does not explicitly index, but follow long-

term buy and hold strategies. The clustering technique used in Bushee produces a 

Quasi-indexer group which accounts for 50% of institutions successfully classified. This 

implies that the transient group likely captures the most active traders. Only about 6% of 

institutions are classified as dedicated institutions and this low ratio is consistent with 

internal restrictions on large stakes in individual firms, the desire to diversify and 

fiduciary and governance incentives. 

Table 4.4 shows that, as expected, these three groups of institutional investors 

indeed react to target price changes and recommendation changes differently. Transient 

investors react to both target price and recommendation changes in the expected 

direction, and are the only ones that do so out of the three groups. The quasi-indexers 

also react to target price changes but not to recommendation changes. Finally, dedicated 

investors (who appear to be sound asleep, at least compared to the others) react to 

neither target price changes nor recommendation changes. Another notable and 

important feature of transient investors is that their trades are the most sensitive to 

earnings forecast changes according to either measure of trading. The overall picture 

here is that transient investors emerge as keeners who actively follow market 

developments and analyst forecasts, recommendations and target prices.  
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Table 4.4 Regression of Changes in Institutional Ownership on Consensus Target Price 
Changes and Controls by Investor Group 

The table shows the impact of target price changes on the quarterly changes in the institutional holdings or 
the number of managers by three types of institutional investors following the classifications in Bushee 
(1998): Transient, Quasi-Indexers and Dedicated institutions. The dependent variable in Columns (1)-(3) is 
     , while the dependent variable in Columns (4) - (6) is          . I use the benchmark regression 
model in Table 3 for all the regressions. All variables are defined Appendix 4.3. I report t-statistics adjusted 
for two-way clustering at both firm and year level in parentheses. ***, **, and * denote significance at the 1, 5, 
and 10 percent levels, respectively.            

 
      

  
          

  

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

VARIABLE Transient 
Quasi-
indexer Dedicated Transient 

Quasi-
indexer Dedicated 

 tp 0.008* 0.007*** -0.001 0.057*** 0.052*** -0.002 

 
(1.94) (2.79) (-0.76) (11.49) (3.40) (-0.05) 

 rec 0.005*** 0.000 0.001 0.011*** 0.009 0.008 

 
(2.73) (0.02) (0.33) (2.92) (0.50) (0.61) 

forecastrev 0.044*** 0.015** 0.008 0.159*** 0.039 0.157*** 

 
(2.96) (2.55) (1.15) (4.30) (0.96) (5.28) 

mom 0.015*** 0.008*** 0.002 0.115*** 0.178*** 0.075*** 

 
(5.25) (2.89) (0.76) (18.53) (8.69) (3.88) 

 beta 0.003*** 0.002*** 0.000 0.009** 0.000 0.006 

 
(4.64) (2.74) (0.60) (2.47) (0.03) (1.48) 

 stdret -0.008 -0.269 0.190** 0.654** -0.951 0.648 

 
(-0.07) (-1.58) (2.23) (2.08) (-0.76) (0.73) 

 risk 1.081 2.549** -0.811 2.069 8.995 0.982 

 
(1.29) (2.02) (-1.31) (0.78) (1.38) (0.23) 

 liq 0.112 0.106 0.043 -0.172 0.527 -0.769 

 
(0.64) (0.74) (0.34) (-0.36) (0.46) (-0.79) 

 div 0.115 0.076 0.009 0.228 0.500 -0.214 

 
(1.28) (0.87) (0.14) (1.06) (1.18) (-0.41) 

pe 0.000*** 0.000 -0.000 0.000*** 0.000* 0.000 

 
(3.89) (1.57) (-1.03) (2.93) (1.93) (0.23) 

pb 0.000** -0.000 -0.000 0.001*** 0.001 0.000** 

 
(2.33) (-1.35) (-0.02) (6.05) (1.43) (2.20) 

growth 0.001*** -0.001 -0.001* 0.007*** 0.001 -0.008** 

 
(3.20) (-0.85) (-1.94) (3.37) (0.41) (-2.21) 

beta -0.001* -0.000 0.000 -0.001 -0.002 -0.005 

 
(-1.67) (-0.26) (0.87) (-1.04) (-0.46) (-1.45) 

stdret 0.145 -0.016 -0.140** 0.274 0.344 0.298 

 
(1.13) (-0.15) (-2.18) (1.14) (0.69) (0.38) 

risk -4.244*** -2.423*** -0.147 -16.042*** -21.169*** -15.246*** 

 
(-3.94) (-2.78) (-0.32) (-6.98) (-6.14) (-2.93) 

liq 0.118* 0.397*** 0.050 -0.344* 0.229 0.016 
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(1.75) (4.83) (0.59) (-1.66) (0.48) (0.03) 

div -0.075*** -0.108*** -0.070*** -0.104** -0.272*** -0.471*** 

 
(-4.28) (-7.17) (-4.98) (-2.13) (-5.27) (-4.49) 

mktcap 0.001** -0.001** 0.001 0.021*** 0.031*** 0.043*** 

 
(2.01) (-2.25) (1.35) (4.61) (5.72) (12.81) 

epchg 0.000 -0.000* -0.000 0.000 0.001 0.001*** 

 
(0.11) (-1.76) (-1.32) (1.11) (1.53) (2.72) 

 instlag -0.036** -0.050*** 0.014  
  

 
(-2.52) (-3.22) (1.25)  

  holdinglag -0.062*** -0.140*** -0.090***  
  

 
(-14.07) (-13.53) (-13.33)  

   nmanagerlag  
  

-0.013 -0.131*** -0.130*** 

 
 

  
(-0.96) (-6.82) (-7.25) 

nmanagerlag  
  

-0.052*** -0.078*** -0.175*** 

 
 

  
(-6.23) (-8.35) (-10.10) 

Constant 0.026*** 0.034*** 0.013* 0.189*** 0.114** 0.092* 

 
(3.58) (4.85) (1.83) (11.61) (1.98) (1.75) 

Observations 103,003 103,003 103,003 103,003 103,003 103,003 
Adj. R-
squared 0.10 0.12 0.09 0.17 0.15 0.22 

 

4.4.4 The Impact of Regulatory Changes 

Analysts have received criticism in the financial press and from the public at 

large following the internet bubble in the late 1990s, during which time optimistic 

forecasts have led many investors to suffer financial losses in the stock market. In the 

years that followed, several regulations have been put in place to increase fairness and 

integrity in the stock market including Regulation Full Disclosure, NASD Rule 2711, 

NYSE Rule 472, and the Global Research Analysts Settlement. These regulations were 

designed to control unfair information flow between the firm, analysts, and institutional 

investors that would put retail investors at a disadvantage. Many have accused analysts 

of intentionally biasing their opinions to please management and gain access to 

privileged information. The tightening of the rules would restrict them on this front and 
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remove at least one motivation for the positive bias, in which case the informativeness of 

analyst research should increase.  

My data presents a fertile ground for testing the effect of these regulations on 

analyst behaviour. Many of the regulations mentioned were implemented in late 2002 

and during 2003, which makes it ideal for us to test their effect on my sample21.  I predict 

that the information content of target prices should be higher post regulation, so I expect 

the predictive power of analyst target prices over institutional trading to become 

stronger. To do this, I create a dummy variable that equals one if the year of the 

observation is after 2003 and is zero otherwise. I introduce the post dummy and the 

interaction term between post and target price change into my benchmark model. As 

expected, I find that the interaction term is positive and significant, evidence consistent 

with the idea that target prices have become more informative post regulation (see Table 

4.5). This is consistent with Barniv, Hope, Myring, and Thomas (2009) who find that 

recent regulations have affected analysts’ outputs in terms of forecasted earnings and 

stock recommendations. My findings are also consistent with Herrmann, Hope, and 

Thomas (2008) who find that regulation FD reduces the incentive for analysts to provide 

optimistically biased forecasts of internationally diversified firms, possibly improving 

the quality of analyst forecasts.  

I also run the same test using the change in number of institutional investors as 

the dependent variable. The evidence presented in columns (5)-(8) in Table 4.5, however, 

do not show that target prices have become more informative in the post regulation 

                                                           
21 While it would be ideal to test the for the effect of  Reg FD in our target prices, my target price sample 

starts at approximately the same time as Reg FD and makes it unsuitable for testing. 



156 
 

Table 4.5 Determinants of Institutional Trading Pre- and Post-Regulations 

This table shows the determinants of quarterly changes in institutional ownership for a sample of 7,240 US firms during 1999 - 2009. Post is a dummy equal to one 
for the years post 2003, and zero otherwise. In Column (1) target price change (recommendation change) is calculated as the difference in the consensus target 
price (recommendation) over an interval of six months prior to quarter t and quarter t-1, scaled by the consensus target price (recommendation) during quarter t-1. 
I use the latest target prices from distinct analysts over a six-month interval to compute consensus target price. In Columns (2) and (3) I compute changes in target 
prices and recommendations over an interval of twelve and three months, respectively. In Column (4) I compute changes in target price and recommendation one 
month before start of quarter t over an interval of six months.  Columns (5) through (8) correspond to Columns (1) through (4) but use change in number of 
institutional investors as the dependent variable. All variables are defined in Appendix 4.3. I report t-statistics adjusted for two-way clustering at both firm and 
year level in parentheses. ***, **, and * denote significance at the 1, 5, and 10 percent levels, respectively. 

 
      

   
          

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

 tp 0.002 0.003 -0.001 -0.001 0.050*** 0.051** 0.038** 0.043** 

 
(0.29) (0.50) (-0.19) (-0.12) (2.81) (2.43) (2.57) (2.41) 

 rec 0.003 0.008*** 0.001 0.003 0.025*** 0.056*** 0.020*** 0.018 

 
(1.20) (2.58) (0.22) (0.74) (8.77) (10.07) (3.55) (1.51) 

post -0.001 -0.002 0.001 -0.002 -0.032*** -0.031*** -0.032*** -0.032*** 

 
(-0.42) (-0.63) (0.17) (-0.54) (-2.92) (-2.59) (-3.23) (-2.76) 

post* tp 0.041*** 0.045*** 0.031*** 0.045*** 0.019 0.014 0.015 0.023* 

 
(3.14) (3.65) (2.66) (3.58) (1.34) (0.87) (1.03) (1.82) 

post* rec 0.002 0.007 0.002 0.000 0.002 0.009 -0.001 -0.006 

 
(0.67) (0.80) (0.28) (0.03) (0.08) (0.22) (-0.10) (-0.31) 

forecastrev 0.075*** 0.065*** 0.104*** 0.070*** 0.155*** 0.155*** 0.217*** 0.153*** 

 
(4.60) (4.33) (4.59) (4.11) (3.24) (3.78) (2.80) (3.31) 

mom 0.023*** 0.024*** 0.020*** 0.025*** 0.133*** 0.142*** 0.125*** 0.139*** 

 
(4.58) (5.28) (3.76) (4.94) (7.23) (9.12) (7.12) (7.41) 

 beta 0.007*** 0.007*** 0.008*** 0.007*** 0.010** 0.008* 0.009* 0.008 

 
(2.96) (2.73) (3.36) (2.81) (2.01) (1.67) (1.91) (1.64) 

 stdret -0.089 -0.139 -0.139 -0.140 0.649 0.438 0.326 0.487 

 
(-0.36) (-0.56) (-0.52) (-0.55) (0.93) (0.64) (0.52) (0.70) 
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 risk 1.374 1.732 0.852 1.782 1.848 3.676 3.568 3.266 

 
(0.71) (0.90) (0.39) (0.86) (0.32) (0.62) (0.65) (0.53) 

 liq 0.784** 0.752** 0.886 0.869** -0.082 0.361 -0.548 0.316 

 
(1.98) (2.01) (1.64) (2.25) (-0.06) (0.22) (-0.33) (0.20) 

 div 0.274 0.271 0.331 0.318 0.886*** 0.977** 1.111** 0.886*** 

 
(1.45) (1.32) (1.45) (1.60) (2.58) (2.17) (2.37) (2.60) 

pe 0.000** 0.000* 0.000* 0.000** 0.000** 0.000*** 0.000* 0.000*** 

 
(2.03) (1.88) (1.86) (2.08) (2.44) (3.15) (1.73) (3.06) 

pb 0.000** 0.000* 0.000** 0.000* 0.001 0.001 0.001 0.001 

 
(2.05) (1.70) (2.13) (1.80) (1.21) (1.35) (0.93) (1.17) 

growth 0.000 0.001 -0.001 0.001 0.003 0.005 -0.000 0.003 

 
(0.43) (1.05) (-0.73) (0.59) (0.62) (1.04) (-0.01) (0.62) 

beta 0.001 0.001 0.000 0.001 0.002 0.001 -0.001 0.001 

 
(1.45) (1.43) (0.47) (1.27) (0.67) (0.28) (-0.38) (0.28) 

stdret -0.395 -0.423* -0.306 -0.442* -0.123 0.081 -0.313 -0.060 

 
(-1.60) (-1.68) (-1.28) (-1.69) (-0.39) (0.28) (-1.15) (-0.20) 

risk -4.143*** -3.325*** -4.958*** -3.919*** -22.328*** -24.232*** -18.684*** -23.235*** 

 
(-3.56) (-2.66) (-4.41) (-3.18) (-9.47) (-12.25) (-6.48) (-9.83) 

liq 0.049 -0.004 -0.031 0.004 0.188 -0.023 0.170 -0.042 

 
(0.19) (-0.01) (-0.14) (0.02) (0.20) (-0.02) (0.19) (-0.04) 

div -0.208*** -0.213*** -0.204*** -0.202*** -0.283*** -0.339*** -0.266*** -0.269*** 

 
(-7.06) (-6.33) (-7.84) (-6.12) (-3.22) (-2.98) (-3.62) (-2.69) 

mktcap 0.000 0.001 -0.001 -0.000 0.044* 0.041* 0.045** 0.043* 

 
(0.22) (0.86) (-1.31) (-0.12) (1.83) (1.75) (2.05) (1.77) 

epchg -0.000 -0.000 -0.000 -0.000 0.001* 0.001* 0.001 0.001* 

 
(-0.37) (-0.36) (-0.26) (-0.36) (1.83) (1.85) (1.57) (1.67) 

 instlag -0.128*** -0.119*** -0.143*** -0.130*** 
    

 
(-4.25) (-3.64) (-4.14) (-4.29) 

    



 
 

158 

 
 

holdinglag -0.069*** -0.066*** -0.071*** -0.068*** 
    

 
(-6.83) (-6.38) (-8.61) (-6.72) 

     nmanagerlag 
    

-0.053 -0.048 -0.074 -0.060 

     
(-0.72) (-0.69) (-0.86) (-0.84) 

nmanagerlag 
    

-0.108** -0.098** -0.114** -0.106** 

     
(-2.22) (-2.15) (-2.53) (-2.17) 

Constant 0.070*** 0.063*** 0.080*** 0.071*** 0.271*** 0.246*** 0.309*** 0.269*** 

 
(6.23) (5.37) (8.75) (5.85) (4.49) (4.54) (5.25) (4.46) 

Observations 103,003 125,748 67,353 101,810 103,003 125,748 67,353 101,810 

Adj. R-squared 0.09 0.08 0.09 0.09 0.08 0.08 0.09 0.08 
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period.  This might indicate that target price changes might have become more 

informative to those institutional who have already held the stocks.   

 

4.5 Returns of Portfolios Formed on Target Price Changes 

 To further support my claim that target prices contain information that is useful 

to institutional investors, I show that selecting stocks based on target price changes leads 

to superior investment returns. I expect to see portfolios which contain stocks with the 

largest target price changes to produce better raw and abnormal returns in the quarter 

after portfolio formation.  

 I follow the literature in calculating the equal weighted mean portfolio raw 

returns and abnormal returns using Fama-French Three Factor model (1992). Panel A in 

Table 4.6 shows that firms with the most positive change in target price earn higher raw 

and risk adjusted return than firms with the most negative changes in target price. 

Portfolio returns shown are the daily returns compounded during the period. For 

example, returns for quarter t+3 is for the 12 months period [t,t+3] inclusive. All returns 

displayed are cumulative. The results show that when I sort stocks based on the change 

in target price during quarter t-1, the raw returns during quarter t, and quarter t+1 are 

highest in the top portfolio and lowest in the bottom portfolio. The difference between 

the top and bottom portfolios is large for the two quarters following formation (1.6% 

and 1.7%) and significant (t=5.50 and t=3.37 respectively). This effect starts to disappear 

in quarters t+2 and t+3, and suggests that target prices are most relevant during the 6 

months after issuance. This result is highly consistent with the literature’s findings on 
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Table 4.6 Target Price Changes and Future Returns 

I sort firms into quartiles based on  tp each quarter, and then compute the mean cumulative returns for up to four quarters following that quarter across the firms 
in each group based on daily returns from CRSP. For example, for  tp at quarter t-1, returns for Quarter t+3 is for the 12 months period inclusive of [t, t+3]. I report 
both the raw returns and returns adjusted for Beta, HML and SML using the Fama-French three-factor model. Returns for each period are the daily returns 
compounded during the given period. 

Panel A Full sample 

 
Raw Returns Risk-Adjusted Returns 

 
t t+1 t+2 t+3  

No. of 
obs 

t t+1 t+2 t+3 
No. of 

obs 

Largest 0.031 0.055 0.068 0.079  30,328 0.0259 0.0222 0.0218 0.0223 29,786 

 (17.75) (20.87) (21.32) (21.99)   (11.06) (12.79) (14.49) (16.40)  

2nd Quartile 0.026 0.050 0.073 0.094  30,100 0.0169 0.0184 0.0198 0.0208 29,547 

 (16.80) (22.02) (25.04) (29.82)   (7.72) (11.46) (14.00) (16.03)  

3rd Quartile 0.019 0.044 0.067 0.090  30,467 0.0096 0.0168 0.0178 0.0199 29,937 

 (11.53) (17.37) (22.39) (26.74)   (3.95) (9.05) 10.88 (13.12)  

Smallest 0.015 0.039 0.072 0.102  30,347 -0.0004 0.0086 0.0112 0.0134 29,790 

 (6.41) (10.94) (15.71) (19.29)   (-0.1) (3.01) (4.29) (5.31)  

Largest-Smallest 0.016 0.017 -0.004 -0.022   0.026 0.014 0.011 0.009  

 
(5.50) (3.77) (-0.77) (-3.49)   (6.18) (4.10) (3.49) (3.10)  
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Panel B Small firms 

 
Raw Returns Risk-Adjusted Returns 

 
t t+1 t+2 t+3  

No. of 
obs 

t t+1 t+2 t+3 
No. of 

obs 

Largest 0.040 0.071 0.086 0.098  14,954 0.031 0.022 0.019 0.018 15,093 

 (14.12) (16.22) (16.23) (16.64)   (8.19) (7.99) (7.72) (8.31)  

2nd Quartile 0.029 0.053 0.089 0.114  15,238 0.024 0.022 0.021 0.022 12,750 

 (10.73) (13.33) (16.63) (19.39)   (5.69) (7.01) (7.57) (8.54)  

3rd Quartile 0.023 0.058 0.080 0.106  15,388 0.004 0.013 0.016 0.020 13,606 

 (8.18) (12.80) (14.97) (17.93)   (0.99) (4.06) (5.72) (7.88)  

Smallest 0.016 0.043 0.081 0.115  15,062 -0.006 0.003 0.006 0.009 18,076 

 (4.08) (7.13) (10.08) (12.42)   (-1.22) (0.71) (1.56) (2.44)  

Largest-Smallest 0.024 0.029 0.005 -0.017   0.037 0.019 0.013 0.009  

 
(5.07) (3.87) (0.54) (-1.57)   (5.62) (3.68) (2.60) (1.93)  
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the short-term nature of analyst recommendations. Similar conclusions can be drawn by 

examining the risk adjusted abnormal returns (alphas). Evidence indicates that ranking 

stocks based on their last period’s target price movements leads to positive returns over 

the next 12 months. The investment value of target prices can be better observed in the 

abnormal returns of the portfolios where I demonstrate the higher returns are not due to 

selecting riskier stocks. Moreover, it is evident that the effect is strongest earlier on closer 

to time of portfolio formation and wears off over time.   

Previous studies document that information asymmetry is higher in smaller firms 

and therefore analysts may have a larger role to play as market intermediaries. Earlier 

results in Section 3 also demonstrate that the information content of target prices is 

higher for small firms. To further examine this idea, Panel B in Table 4.6 focuses solely 

on firms with market capitalization below the sample median in a given quarter. The 

results clearly demonstrate that the information content of target prices is higher for 

smaller firms, and therefore the strategy of following target prices changes produces 

stronger returns for firms smaller than the median firm in the sample.  T-tests are also 

performed for the four sets of portfolios to show that the difference between the largest 

and smallest target change portfolios is significant and larger than for the full sample 

earlier. This evidence is consistent with target prices containing more information in 

smaller stocks since there is higher informational asymmetry, and therefore bigger room 

for analyst contribution. 

The overall evidence in Table 4.6 supports the notion that the information content of 

target prices are at least a factor which helps institutional investors achieve superior 

returns. The value of the information is higher when firm size is small, consistent with 



 
 

163 

 
 

the higher information asymmetry that smaller firms face and the bigger role analysts 

play in covering these stocks. 

 

4.6 Conclusion 

 Previous papers show that institutional investors are sophisticated investors 

capable of generating superior returns. If target prices truly contain information then it 

is expected that institutional investors might make use of this information source to 

enhance their performance. In this study, I first investigate whether institutional 

investors trade in the same direction as the change in target prices using a large sample 

of 7,240 US firms from 1999-2009. I find that institutional investors trade in the same 

direction as consensus target price changes, and that the explanatory power of target 

prices goes beyond that of changes in contemporaneous recommendations and earnings 

forecasts. Further analyses show that the effect of target price change on institutional 

trading is more pronounced for small firms and for firms followed by few analysts, and 

is limited to active institutional investors. I show evidence that portfolios formed on 

target price change of the previous quarter leads to both raw and abnormal stock returns 

during the three months after portfolio formation. Thus, it appears that the use of target 

price information contributes, at least in part, to the superior performance of 

institutional investors.  Lastly, my research has implications for market regulators, as I 

find a stronger reaction from institutional investors to target prices after series of 

regulations introduced in the early 2000s to better discipline the security research 

industry. 
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Appendix 4.1 Timeline of Target Price Change and Institutional Trading 

For variable definitions, see Appendix 4.3. I keep the most up to date forecast measure issued by a given 
analyst within six months before the end of the each quarter t for each firm i. I then compute analyst 
consensus for each forecast measure as the mean across analysts for each firm-quarter. Take the 
computation of target price change for example, for each firm i, I first compute the average target price for 
quarter t as the mean of the latest target prices issued by distinct analysts within six months before the end 
of quarter t. I then compute the difference of the average target price in quarter t and t-1 divided by the 
average target price in quarter t-1. This is the target price change for quarter t. I compute changes in analyst 
recommendations and earnings forecasts in a similar fashion.   

Insti,t+1 
Insti,t

t-1 t t+1t-2t-3

Insti,t+1 
TPi,t

TPi,t-1

TPi,t
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Appendix 4.2 Quarterly Change in Analyst Target Price, Recommendation, and Institutional Trading 

These figures show the quarterly changes in analysts' target prices, recommendations and institutional investor holdings. I compute the change in target prices 

(recommendations) at quarter t as the difference in the consensus target prices (recommendations) over an interval of six months prior to quarter t and quarter t-1, 

scaled by the consensus target price (recommendations) during quarter t-1. I use the latest target prices (recommendations) from distinct analysts over a specific 

time interval to compute consensus target price (recommendations). The change in institutional ownership is the difference in percentage holdings of institutional 

investors between two adjacent quarters. For each of the variables computed above, I then compute the average across firms for each quarter. 
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Appendix 4.2 Continued  
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Appendix 4.2 Continued  
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Appendix 4.3 Variable Definitions 

This table describes my dependent and independent variables. The data source is I/B/E/S unless 
specified otherwise.  Variables subscripted with it (iy) are measured by firm-quarter (firm-year). 

Dependent variables 

 instit  The difference in percentage holdings of institutional investors between quarter 
t and quarter t-1. The percentage holdings of institutional investors is zero if 
SEC 13F reports no institutional holding for a firm-quarter. Percentage holdings 
is shares held by institutions divided by shares outstanding at the end of the 
same quarter. 

 nmanagerit  The difference  of the natural log of one plus the number of managers who have 
invested in firm i at the end of quarter t and that at the end of quarter t-1. The 
number of managers is zero if SEC 13F reports no institutional holding for a 
firm-quarter. 

Independent variables 

 tpit  
The difference in the consensus target price over an interval of six months prior 
to quarter t and quarter t-1, scaled by the consensus target price during quarter 
t-1. I use the latest target prices from distinct analysts over a specific time 
interval to compute consensus target price. 
 

 recit  
The difference in the consensus recommendation over an interval of six months 
prior to quarter t and quarter t-1, scaled by the consensus recommendation 
during quarter t-1. I use the latest recommendation from distinct analysts over a 
specific time interval to compute consensus recommendation. I recode the 
recommendations from I/B/E/S so that 5 represents a strong buy, 4 represents 
a buy, and 3 representing  hold, sell, and strong sell. 

betait The coefficients in a regression of firm i’s monthly returns on contemporaneous 
and previous months’ CRSP value-weighted index over the 36 months prior to 
the end of quarter t. 

stdretit The standard deviation of firm i’s daily return in quarter t from CRSP. 

liqit The average of the ratio of daily trading volume (divided by two if on Nasdaq), 
to number of shares outstanding in quarter t from CRSP. 

divit The average dividend yield over the past 12 months prior to the end of quarter t 
from CRSP. 

riskit Average monthly estimate of firm-specific risk over quarter t, with monthly 
estimate generated as the squared difference between daily firm returns and 
associated daily industry returns summed over each month. Daily industry 
returns are calculated based on two-digit SIC codes, weighted by market 
capitalization. From CRSP. 

momit Earnings and return momentum using the firm’s 3 months abnormal return 
during quarter t  from CRSP 

forecastrevit  Using summary file, the latest consensus EPS forecast in quarter t, minus the 
latest consensus EPS forecast in quarter t-1, divided by the stock price at the end 
of quarter t-1. 

peit Price to earnings at the end of quarter t, price divided by the sum of income 
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before extraordinary items in the four most recent fiscal quarters from 
Compustat. 

pbit Price to book at the end of quarter t, price divided by the value of common 
equity of the previous fiscal quarter from Compustat. 

growthit The sum of the past four quarter’s sales divided by the sum of sales from four 
quarters prior, minus one from Compustat. 

holdinglagit  Institutional holdings as percentage of shares outstanding at the end of quarter 
t-1 from SEC 13F. 

mktcapit Log of price times number of shares outstanding at the end of quarter t. 

epchgiy Change in earnings in the previous year from Compustat. 

leverageiy As measured by total debt divided by the market value of assets at the end of 
quarter t. Leverage dummy=1 if above sample median. 

All change variables as denoted by   indicate the change in that variable between the two 
adjacent quarters unless otherwise indicated.
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Chapter 5 Conclusion 

 In the information age, individuals are able to transfer information freely, and 

often have instant access to knowledge that would have been difficult or costly to find 

previously. Just as the invention of machines transformed farming communities into 

industrialized societies, technology and other advances currently fuel a transformation 

towards a knowledge-based economy. In such an economy, growth of companies 

increasingly comes from the economic exploitation of understanding. While the 

information era is naturally characterized by a wealth of information, more information 

is not always a blessing. On the one hand, the abundance of information and knowledge 

enriches our lives, but on the other hand, the massive amount of information available 

does not necessarily equal true understanding, and makes identifying relevant 

information for firms and investors a bigger challenge.  

The aim of this thesis is to study the role of information in corporate finance in a 

knowledge-based economy. This thesis is primarily motivated by the lack of 

understanding of how a specific type of information, knowledge, affects firms. The 

impact of knowledge on firms is worth examining because with so much emphasis 

placed on human capital and knowledge, one would expect its real impacts to affect 

firms in very tangible ways. There has been some interest in innovation and intangibles, 

since R&D has been studied in academic community in recent years. However, the 

nature of these firms remains elusive and scholars have yet to fully understand 

fundamental questions like why R&D is associated with abnormal returns or whether 

they are riskier. As obvious as this research question is, the impact of knowledge on 

firms remains an open question, partly due to lack of data.  

http://en.wikipedia.org/wiki/Information
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 I study how knowledge is disseminated by examining the impact of spillover on 

firms. Partially motivated by the lack of consensus on whether R&D firms are more 

risky, I first examine the impact of knowledge and innovation on the firm’s risk. I find 

that firms located near a research university conduct more R&D and experience higher 

volatility even after controlling for R&D intensity, suggesting that knowledge-based 

innovation increases firm risk. I show that knowledge spillovers cause greater 

idiosyncratic volatility which is consistent with higher information risk. Moreover, I 

examine the impact of knowledge and innovation on firm’s cash management policies. 

Bates, Kahle, and Stulz (2009) find that the average cash-to-assets ratio for U.S. firms 

more than doubles in the past three decades and attribute it to changing firm 

characteristics and riskier firm cash flows. I identify knowledge and innovation as a 

driving force behind these changes, resulting in firms holding more cash due to the 

increased precautionary motive for holding cash. I show that knowledge intensive firms 

hold more cash, even after controlling for firm R&D, suggesting knowledge has a similar, 

but distinct, effect on cash, above the known relation between R&D and cash holdings.  

 In addition to investigating the real impact of knowledge on firms, I also conduct 

an analysis of how information about firms flows in the market.  I do this by focusing on 

the informativeness of security analysts. A motivation for investigating the information 

content of analyst research is the fact that since the information era presents a sea of 

information, it is more difficult for investors to isolate the most relevant and useful 

information. Therefore, the potential contribution for analysts, whose job is to analyze 

information about stocks, should be highly relevant to market participants since analysts 

are stock experts who play a role disseminating information. A second and more 
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fundamental motivation for an investigation into the information content of analyst 

research has to do with the debate over the value of analyst research given the potential 

conflicts of interest problems. In other words, information from analysts may not be 

perceived as objective or useful for investors. Further, there is a lack of evidence on the 

incremental usefulness of target prices beyond other analyst signals. In specific, I study 

of the information content of analyst target prices by observing how institutional 

investors react to them. I find that institutional investors trade in the same direction as 

the consensus target price movement, even after controlling for analyst 

recommendations and earnings forecasts. This suggests target prices have incremental 

investment value, and is evidence consistent with the usefulness of analyst research for 

institutional investors. 

  In summary, my thesis makes several contributions to various literatures in 

corporate finance. The second chapter my thesis contributes to the literatures on the 

riskiness of R&D and knowledge, the geography of firm location, stock volatility and 

information risk. The third chapter contributes to the literature on cash holdings, 

focusing on the precautionary motive for holding cash and the marginal value of cash at 

knowledge-based firms. More importantly, my thesis highlights the importance of 

knowledge in the twenty first century. It also reminds us that knowledge is a good thing, 

but the pursuit of more knowledge or innovation is risky.  Together, Chapters 2 and 3 

shed light on how knowledge affects firms and helps shape new firm characteristics as 

we advance into a knowledge-based society. Chapter 4 of my thesis makes a solid 

contribution to the literature on the information content of analyst research, while also 

shedding light on how institutional investors use this information. The rising 
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importance of institutional investors over the past few decades means that their 

behaviour deserves attention in the investment field. 

We have thus far focused on information and finance in this thesis, but another 

very important subject deserves further discussion. The evidence in this thesis 

demonstrates the importance of research at universities, and serves as an encouraging 

sign that investment in education/knowledge is making a positive contribution to firm 

innovation. In a knowledge-based economy we should expect more interaction between 

academia and industry as industry can benefit from knowledge centers while 

universities could use research funding from the industry. In fact, the National Science 

Foundation has documented a dramatic trend in decreasing federal funding for basic 

research at public institutions and increasing private funding sources. This mutual need 

and interconnectedness may have been overlooked and underutilized in the past, but 

with the U.S. facing significant fiscal deficit shortages for the decades to come, American 

universities may increasing need to turn to firms for research funding. This is obviously 

an area that should prove fruitful for future research. Perhaps academic institutions can 

be considered a form of "knowledge capital" for America, which can help the country in 

growing and maintaining its innovative and comparative advantage.  

Lastly, I want to broadly discuss the importance of innovation for progress. As 

demonstrated through this thesis, we are only scratching the surface when it comes to 

learning about the impact of knowledge on our firms and our people. The idea that 

universities are ivory towers far from the realms of real life is not so, and increasingly 

untrue as we shift to a knowledge-based economy. For firms trying to innovate, 

knowledge is a collective wealth that we all share, whether it is from in house R&D 
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efforts or from a university. The human spirit is keen on solving problems, overcoming 

difficulties, rising to new challenges to making the world a better place. Throughout 

history, progress is made through the discovery and accumulation of knowledge. While 

travelling the untested road will always carry a risk of failure, it also carries with it 

rewards that are equally attractive, and victory just as sweet. It is in our spirit of 

exploration that the dream of a better tomorrow lives on. 
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