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Abstract: The purpose of this research is to explore the effects of R&D investments 
intensity on the stock return volatility of the companies within the widely used stock 
market indicators, i.e., FTSE-100 and the S&P-100. It is perceived that R&D 
engagements cause information asymmetry regarding the prospects and 
profitability of the companies and make their stocks riskier. Explicitly, this study 
investigates the impact of R&D expenditures on the market value, and the total 
stock return volatility of the research-intensive companies of the UK and the USA. 
Using panel data, the study attempts to test two hypotheses. Empirical results of the 
study reveal a strong positive relationship between R&D intensity and the stock 
return volatility of the companies having the highest market capitalization. 
Therefore, major finding of the study indicates that R&D intensive companies 
should consider implementing a well-organized information disclosure strategy to 
reduce the level of informational asymmetry and to avert higher stock return 
volatility.  

 
1. Introduction 

Volatility of stock returns fluctuates across firms over time for a variety of reasons. This 
is why the study of the determinants of stock return volatility has persistently been an 
appealing research area. Moreover, business research and development (R&D) activity, 
alternatively referred to as an intangible asset, has lately been a matter of considerable 
attention especially for the non-financial firms. Many businesses appear to invest 
significantly in R&D activities since their business model demands the same. During the 
last two decades, high tech industries have been experiencing a rapid change that, in turn, 
demands more investments in R&D activities. Agarwal and Gort (2001) present the 
evidence that the time needed for an idea to be transformed into a commercially viable 
product was 33 years in 1900, whereas the time required for the same was only around 
3.4 years during the period 1967–1987. Almeida et al. (2013) support the view that 
companies tend to get involved in more R&D intensive projects with an eye of profit 
during the stage of financial friction, which eventually improves the innovation efficacy 
and provides a competitive advantage in the industry. 
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According to Cook et al. (2003), R&D endeavor is the key to unlock profitable 
investment for the technology intensive industries, which eventually will bring about 
positive returns on investments. Classifying the technology industry into five different 
groups in a study, Lin et al. (2006) stresses that the R&D intensity is the single most 
dynamic driver of attaining capacity to innovate in a way to generate value for customers 
and be noticeably competitive in the market. Chen and Chang (2010) emphasize in a 
research that R&D has been playing a progressively vital role in modern knowledge and 
technology-dependent economy. Davis and Madura (2015) also proclaim that R&D 
expenditures are the driving force to generate growth opportunities either by revitalizing 
the longevity of ongoing technology or engineering new technological advancements.    

Although an R&D investment is not likely to guarantee investors any future benefits or 
attractive stock returns, companies still have to spend heavily for R&D activities. A 
company concentrates on R&D activities and attempts to tailor new products or services 
with a view to differentiating itself and acquiring competitive advantage over the other 
competing market players.  The trend of such spending has been phenomenal for the last 
two decades. This is because of the rapid advancement of information technology and 
intense market competition.   

A rich body of literature examines the riskiness of R&D investments and report that R&D 
intensive firms are riskier than those with no R&D investments (Chan et al. 2001; Kothari 
et al. 2002). Xu (2006) attempts to investigate how R&D strategies of US biotech 
companies influence their stock price volatility. Furthermore, Gharbi et al. (2013) research 
the relationship between R&D investments and high-tech French firms’ stock return 
volatility behavior and propose R&D investment intensity as a plausible explanation for the 
stock return volatility. Recently, Liu (2017) appraises the impact of R&D Investments on 
market value of firms and obtains the same positive association. The author also conducts 
a comparative analysis between the UK and the US companies in that study. 

In addition, empirical evidences demonstrate that R&D investments generate value for 
the companies. Many authors find a positive link between R&D intensity and the market 
value of the companies in the USA (Hirschey and Weygandt, 1985; Sougiannis, 1994; 
Lev and Sougiannis, 2003). Hall and Oriani (2006) present the similar results for France. 
Apart from this, many researchers come up with strong evidence that R&D investments 
have significant impact on firm’s market value (Doukas and Switzer, 1992, Chauvin and 
Hirschey, 1993, and Connolly and Hirschey, 2005). Eberhart et al. (2004) argue that 
corporate announcements regarding new R&D investments generate positive abnormal 
returns. In a recent study, Ehie and Olibe (2010) examine the effect of R&D investments 
on the market value of US firms during the period 1990 to 2007 and find out a positive 
association between R&D intensity and market value. Based on the evidence of the FTSE 
350 index, Zhou (2010) analyses the fact that R&D intensity is a better asset-pricing 
factor.                
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From 2000 onward, R&D investments have been on a constant rise around the globe 
especially in the US and the UK economy. As a result, R&D investments have become 
one of the major drivers for innovation and economic advancement (Li, 2011). R&D 
investments intensity is likely to generate higher level of informational asymmetry than 
the tangible investments do (Aboody and Lev, 2000). Therefore, the present research 
proposes R&D investment as a likely determinant of the stock return volatility from both 
the UK and the USA scenario. R&D investment intensity is likely to induce information 
failure about the growth prospects. The study will test the hypothesis that stock return 
volatility rises with the R&D investment intensity. The focus of the analysis is on the 
non-financial research-intensive UK companies within the FTSE-100 Index and the non-
financial research-intensive US companies within the S&P-100 index. These companies 
are listed on the London Stock Exchange (LSE) and the New York Stock Exchange 
(NYSE) having the highest market capitalization of all.  

The present study aims to contribute to the extant literature by exploring the association 
between R&D investment and stock return volatility from the context of both the United 
Kingdom and the United States of America. This study also puts forth a comparative 
appraisal between these two major developed nations of the world. Actually, most of the 
earlier studies solely concentrate on the United States. This is because; the US companies 
consistently invest more in R&D activities than the European countries (Moncada et al., 
2010).     

However, a comparative scenario from the standpoint of the UK and the USA, based on the 
largest companies under the S&P-100 index and the FTSE-100 index, also does not even 
exist up until now.  

The present study addresses the following research questions:  

i) Is R&D activity a possible explanation for the stock volatility behavior of the largest 
non-financial companies of the United Kingdom and the United States of America? 

ii) What is the effect of R&D intensity on the total stock return volatility of the sample 
companies of the UK and the USA?  

iii) What is the effect of R&D investments on the market value of the shares of 
outstanding stock of those companies? 

To meet the research goal, the study first develops the hypotheses regarding the aforesaid 
research questions, and then empirically investigates how R&D investments influence the 
stock return volatility and overall market value based on the research intensive non-
financial companies under the FTSE-100 Index and the S&P-100 Index. Panel data 
model has been applied in the study to analyze the data and answer the research 
questions. According to the methodology employed, the Fixed Effects Model (FEM) 
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specification has been found more appropriate than the Random Effects Model (REM) to 
estimate the regression parameters. 

The study attempts to explore 79 top non-financial companies within FTSE-100 Index. 

All the companies are listed on the London Stock Exchange.  The reason behind taking 

FTSE-100 into account is that it is by far the most widely used UK capital market 

indicator. Moreover, 84 topnotch non-financial companies under the S&P-100 index have 

been considered in this study. S&P-100 is the most attention-grabbing stock market 

indicator in the world that incorporates the biggest 100 US companies based on strong 

company fundamentals and highest market capitalization. This is worth mentioning that 

S&P-100 is a dominant subset of the S&P-500 index, which represents 63% market 

capitalization of the S&P-500.  

The organization of this study is broken down below: 

Section 2 presents a detailed review of literature and demonstrates the theoretical 

background on stock return volatility, asymmetry in information and R&D intensity. 

Based on the empirical motivations, hypotheses are also developed in this section. 

Section 3 specifies the research design including the data and methodology of the study. 

Section 4 provides the summary measures of the study, i.e. key features of the data 

collected from both the UK and the USA perspective. Section 5 comprises the analysis in 

accordance with the developed hypotheses and discusses the empirical results. This 

section also compares the empirical findings between the UK and the USA. Finally, 

section 6 presents the implications of the study, scope of further research, and concluding 

remarks. 

2. Review of Literature 

Unlike physical investment, R&D expenditures classically is an intangible asset, which 

lacks collateral worth and contains information asymmetry complications. Therefore, the 

R&D intensity is perceived to generate stock market volatility. 

Carpenter and Petersen (2002) point out three major reasons to explain the characteristic 

of R&D intensity. First, R&D intensity or R&D based projects are risky and full of 

uncertainty to attain firm prosperity. Second, there are information asymmetries between 

investors and firms, as insiders always possess superior access to information related to 

the future potentials of the investment. Third, R&D expenditure is mainly an outlay of 

skilled labor payments that have little residual wealth if the company fails to realize a 

sizeable payoff through R&D activities, leading to the limited collateral value of the 

investment.  
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2.1 R&D Expenditures and Market Value 

Many researchers have critically examined the impact of R&D intensity on market value 
of companies over the past few decades. Most of the authors do not consider the volatility 
issues that may result in market risk and potential downside risk.  

Griliches’s(1981) work has been acknowledged as one of the groundbreaking researches 
pertinent to R&D as it attempts to examine how stock market values research and 
development expenditures. That study documents the impact of R&D expenditures on 
market values of companies by proposing a market value-based model. The author argues 
that the R&D investments can surely be a significant contributor to market value if such 
investments can be able to benefit the company and stakeholders. Later, many researchers 
have adopted the same model to produce outcomes of quantitative nature.  

Chan et al. (1990), in lieu of considering annual data on R&D investments, makes use of 
95 announcements of the increase in the R&D outlay to explore the association between 
R&D expenditures and share price movement of US companies between 1979 and 1985. 
By means of event study methodology, the authors reveal the empirical evidence that the 
stock market responds positively in the form of abnormal returns within two days after 
the announcements of the increase in the R&D expenditures are circulated (Chan et al., 
1990). Their study also finds that the bearing of announcements of rise in R&D spending 
is highly positive on the share price of companies that are facing decline in profit.   

Afterwards, Doukas and Switzer (1992) find the evidence compatible with the findings of 
Chan et al. (1990). They document that the capital market acknowledges a higher value to 
share price immediately after the release of information about investments in R&D.  

Chauvin and Hirschey (1993) research the effect of both advertising and R&D 
expenditures on market value of the US companies. They endeavor to examine whether 
investors can manage to identify the long-run characteristics of advertising and R&D 
spending.  They show the evidence that valuation effect of R&D expenditures and 
advertising is most consistently apparent in the case of larger companies. This finding 
denotes that the benefit of size makes R&D spending more rewarding for larger 
companies (Chauvin and Hirschey, 1993).   

Later on, Hall and Oriani (2006) employ the same model developed by Griliches’ (1981) 
to investigate how the capital markets reflect the value of R&D expenditures. They 
document the evidence of five countries in their research, such as, the US, the UK, 
France, Germany and Italy. Apart from the insignificant outcomes found in the Italian 
context, the study reports that R&D investments significantly influence the security 
valuation process in the capital markets of the US, the UK, France, and Germany. 
Likewise, inspired by the research of Griliches (1981), Nagaoka (2006) investigates the 
effects of R&D investments on the market values of Japanese companies.  



88 Journal of Business Studies, Vol. XL, No. 3, December 2019 

2.2 Volatility and information asymmetry 

Shiller’s study (2003) points out that ‘volatility’, i.e. the degree to which stock returns are 
more uncertain than the underlying fundamentals, is at its peak in periods of 
technological revolutions.   

As the level of information asymmetry cannot be straightforwardly quantified, previous 
studies utilize various proxies to approximate the same. Analysts’ coverage, analysts’ 
forecast error, analysts' forecast distribution, and bid-ask spread are recurrently used to 
gauge the degree of information asymmetry. Sahut et al. (2011) attempt to verify 
theoretical models and disclose that the stock return volatility is inversely linked to the 
institutional ownership and analysts' coverage for the companies in France. Researchers 
show that analysts and institutional investors can diminish the problem of information 
asymmetry and lower the stock return volatility.    

2.3 R&D and information asymmetry 

Alam and Walton (1995) proclaim that the extent of information asymmetry between 
managers and shareholders is higher for the firms with R&D activities as opposed to the 
firms with no involvement in R&D. Hubbard (1998) indicates that asymmetry in 
information related to R&D intensity is predominantly vital.  

Moreover, in a research on US companies between 1985 and 1997, Aboody and Lev 
(2000) present ‘R&D investments’ as a major contributor to information asymmetry. 
Their empirical findings reveal that gains from insider trading in R&D-intensive 
companies are considerably higher than that in companies without any R&D investments. 
They also assert that insiders of a company take advantage of undisclosed information 
regarding deliberate modifications in R&D budget. Every type of project usually 
generates some degree of asymmetric information between the managers (the insiders), 
who have the access to the detailed information about the efficiency of individual 
investment projects or large-scale expenditures, and investors (the outsiders) who 
generally have global and imprecise information (Aboody and Lev, 2000).  

In light with the extant literature, this is understandable to point out that R&D 
investments are intensely linked to greater information asymmetry than the physical and 
financial ones for the following considerable reasons:   

First, R&D intensive firms surely have very limited incentive to release detailed 
information about their ongoing and potential projects since they sincerely consider 
confidentiality as an efficient way to protect innovativeness and secure competitive edge 
in the industry.  Cohen, Nelson and Walsh (2000) examine the corporate strategies of 
1478 US R&D initiatives in safeguarding the innovations and find that the firm’s privacy 
is seemingly much more practiced than patents and production competencies.  
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Second, R&D investments are unique to the companies that execute the projects. Aboody 
and Lev (2000) obtains the evidence that the distinctiveness of R&D investments makes 
it difficult for general investors (the outsiders) to learn about the productivity and worth 
of a particular company’s R&D. This may critically contribute to the information 
asymmetry for the R&D intensive company in contrast to the companies having no R&D 
attempts.   

2.4 Empirical Evidences from the R&D intensive companies 

Empirical results of many previous studies document that highly research-intensive 
companies are more volatile than low-tech firms. Pastor and Veronesi (2009) claim that 
the “new economy” (high-tech with R&D) stocks are more volatile than the “old 
economy” (no R&D) stocks. They obtain such finding by taking into account two facts, 
such as, uncertainty about company success and expected profitability of new 
technology. 

Several studies argue that information asymmetry measures are more conspicuous in high 
tech companies. Barron et al. (2002) find the evidence that, due to the expected 
variability of high-tech companies’ potential profitability, analysts’ consensus about high 
tech companies with large-scale R&D investments has always been in a lower level. Gu 
and Wang (2005) provide the evidence that higher earnings prediction errors are observed 
in high tech companies because of complexity in information. The extent of 
informational asymmetry in high-tech R&D driven companies is high because of the 
complication and technical features of innovation. Liu (2006) asserts that the innovation 
process in high technology industry involves several stages with various risk components. 
Consequently, general investors more often formulate incorrect forecasts about the 
viability and profitability of those expensive R&D projects. In fact, R&D undertakings in 
high technology are particularly very risky. In a study, Wetter (2010) recommends that 
R&D intensive high-tech companies have to face two additional risk factors relative to 
others companies. These technology-driven companies have to establish their own market 
for the new products. Besides, these companies may have to run the risk of losing their 
market share since their markets can be replaced by more advanced technologies.     

Most importantly, the following empirical evidences strongly address the link between 
R&D intensity and the volatility issues. For example, Chan et al. (2001) show that R&D 
intensity has a strong and positive association with the stock returns volatility. They 
suggest that return volatility for R&D intensive companies is around 2.21 percent higher 
than the return volatility for companies with no R&D. Schwert (2002) argues that growth 
options of high-tech companies, for instance, R&D and innovativeness, are likely to 
cause the high degree of volatility in NASDAQ.  Subsequently, Xu (2006) finds a 
significantly positive relationship between R&D expenditures and share price volatility of 
pharmaceutical companies that are engaged in the development of new drugs or 
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medicinal inventions. Researcher concludes that companies having a more diversified 
drug portfolio are characterized by lower stock price volatilities as well as lower stock 
returns. Hsu et al. (2012) also report that R&D spending intensity is strongly associated 
with the degree of stock market movement. Finally, Gharbi et al. (2013) examine the 
relationship between R&D investments and hi-tech firms’ return volatility from the 
context of France and present the evidence of a strong positive correlation between R&D 
intensity and stock return volatility.   

3. Research Design 

3.1 Development of Hypotheses 

Even though past research works document a wide variety of empirical findings with 
regard to R&D investments intensity, market value and, stock price volatility, researchers 
barely put in place evidences from the R&D intensive companies under the most 
distinguished stock market indexes, such as, FTSE-100 or S&P-100. Therefore, the study 
of the association between R&D intensity and stock return volatility from the context of 
both the research-oriented UK companies of FTSE-100 and the research-oriented US 
companies of S&P-100 appear to be relevant.   

In accordance with the research questions of this study and the review of extant literature, 
the following hypotheses have been developed: 

R&D investments create information asymmetry about the success potential, expected 
profitability, competitive advantage and market value of the companies. As the stock 
return volatility moves with information failure or asymmetry, it is expected that R&D 
investments can result in total stock return volatility. Therefore, the first hypothesis is 
developed as: 

H1: Total stock return volatility is positively associated with the R&D intensity.  

The study also attempts to investigate the effect of R&D expenditures on the market 
value of the research-intensive companies within the S&P-100 and the FTSE-100 index. 
Therefore, the third hypothesis is pointed out as: 

H2: The market value of research-intensive companies is positively related to R&D 
expenditures.    

3.2 Overview of the variables 

Following empirical evidences of Chambers et al. (2002) and Chan et al. (2001) amongst 
many others, the study categorizes R&D intensity as the ratio of R&D expenses to sales. 
Net sales or revenue is regarded as Sales. Total assets denote the size of the company. For 
the sake of simplicity, natural logarithm of total assets has been taken into account. 
Leverage is measured as the ratio of total debt to total assets. The study collects all the 



R&D Investments and Stock Return Volatility: Evidence from the FTSE-100 91 

required data from DataStream. DataStream version 5.0 has been used to acquire the data.  
Table 01 lists the definition of all the variables along with abbreviations. 

Table 01: Definitions of variables employed in this study 

Variable name Abbreviation Definition 

Total Volatility TV Annualized standard deviation of weekly returns 

R&D Intensity R&D The ratio of R&D Expenditures to Sales 

Company Size SIZE Natural logarithm of Total Assets of a company 

Leverage LEVERAGE The ratio of Total Debt to Total Assets 

Market value per share MVPS Year-end market price per share 

3.3 Details of the variables 

The variables involved in the empirical analysis are detailed below: 

 Total Volatility (TV) 

One of the response variables of the study is the stock return volatility. Here, the total 
stock return volatility (TV) is regarded as the annualized standard deviation of weekly 
returns for every year. The reason behind using weekly returns is that the weekly returns 
comprise less noise than daily returns.  Weekly returns also ignore the day of the week 
effect and solve the thin-trading problem.  Since logarithmic transformation reduces both 
skewness and kurtosis, the study employs a log-transformed version of total volatility 
(TV) as the dependent variable. This transformation also confirms that the total volatility 
estimates are non-negative.  

R&D intensity 

In this model, the key explanatory variable is R&D intensity.  R&D intensity is defined 
as the ratio of R&D expenditures to sales. Chan, Lakonishok and Sougiannis (2001) and 
Chambers, Jennings and Thompson II (2002) employ the same ratio to measure R&D 
intensity.  

Besides, two variables have acted as control variables. Control variables, for example, 
size and leverage, are extensively recognized as determinants of stock return volatility. 
Control variables have been included in this study to limit the bias of omitted variables 
and ensure the legitimacy of the regression models.  

Leverage 

Leverage is gauged as the ratio of total debt to total assets of a company. A particular 
company’s long-term debt financing lowers its future cash flows due to periodic interest 
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payments. A higher level of debt also intensifies the likelihood of payment default 
because of being unable to meet the required debt obligations.   

Size 

Size is popularly measured as the total assets of a company. In this model, the logarithm 
of total assets is taken as one of the control variables since the distributions of the 
transformed variables are typically much nearer to the normal distribution. This 
characteristic of log transformation helps to get end results much closer to normal 
distribution. Connolly and Hirschey (2005) find that larger companies are more efficient 
in R&D investments because of their economies of scale and increased access to capital 
markets. On the other hand, smaller firms demonstrate greater volatility and information 
asymmetry. Pastor and Veronesi (2003) show that small companies experience higher 
stock return volatility. This is why; financial analysts have limited incentive to track 
small firms’ corporate affairs and future potentials. However, larger companies are 
usually stronger in financial condition due to the sizeable holdings of total assets. As a 
result, they are perceived to be more stable and less volatile in the market. 

Market value per share (MVPS) 

Market value of a listed company is best described by the market price of that company. 
Here, year-end market price per share has been regarded as a response variable. 
Although, market value may fluctuate quite constantly over time and is extensively 
influenced by business cycle, market value of a company is considered to be a good 
indicator of investors’ perceptions of its business outlook and future potentials. 
Furthermore, the capital markets of both the UK and the USA are observed to be mature 
and well ordered. Hence, the market price of shares of outstanding stock is meant to 
reflect the true worth of R&D expenditures of the companies with the highest market 
capitalization. Logarithm of market value per share has been employed in the regression 
model of this study.   

Sample 

Since, the present study focuses on both the UK and the US context, it includes two 
independent groups of sample data for the research.  

First, as this research aims at portraying the evidence of the United Kingdom, FTSE-100 
companies are taken into account in this study. FTSE 100 companies occupy around 81% 
of the entire market capitalization of the London Stock Exchange (LSE). So, 79 non-
financial companies of this widely used index have been primarily identified to conduct 
the research. But it is observed that 43 companies had R&D activities during the period 
of 2008-2017 amongst 79 non-financial companies. This is why, 43 companies have 
recorded research and development expenditures (R&D Intensity) in their financial 
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statements. Hence, final sample comprises 43 large non-financial research-intensive UK 
companies after excluding 36 companies from the initial sample of the study. This 
specifies that the study has included 43 cross sections with 10 years of time series data. 
DataStream version 5.0 has been accessed to download the required data.  

Second, the study also concentrates on the US scenario, therefore, the S&P 100 index 
companies have been engaged to investigate the impact of R&D intensity on stock return 
volatility and market value of leading US companies listed on New York Stock Exchange 
(NYSE) and NASDAQ. The S&P 100 index is a subgroup of the broad S&P 500 index. 
S&P 100 accounts for about 63% of the market capitalization of the S&P 500 index and 
also represents nearly 51% of the entire market capitalization of the US equity markets as 
of June 2017. Stocks of these 100 companies are by far the most recognized and the 
largest out of S&P 500. Similar to the UK context, non-financial companies have been 
acknowledged to conduct the study. Hence, 84 giant nonfinancial companies have been 
targeted at the outset after excluding 16 companies in the financial services sector. But it 
is found that 14 non-financial companies did not undertake any research activity in the 
past ten years from 2008 to 2017. For this reason, relevant data on research and 
development expenditures (R&D Intensity) of 14 companies were not available.  As a 
result, 14 companies are excluded from the initial sample of the study. Hence, final 
sample contains 70 top ranked research-intensive non-financial companies from the 
perspective of the USA. This means that the study has been based on 70 cross sections 
with 10 years of time series data. DataStream version 5.0 has been accessed to download 
the required data. Table 02 features the sample summary of this research: 

Table 02: Overview of final sample of the study 

Target 
Index 

Number of total 
Non-Financial 

companies 

Number of Companies 
with R&D Intensity (R&D 

expenditures) 

Cross 
Sections of 

sample 

Time 
Series of 

sample (in 
YEARS) 

FTSE-100 79 43 43 10 

S&P-100 84 70 70 10 

3.4 Data Collection 

For both the UK and the US samples, eight variables, regarding company performance 
indicators and business activities, have been downloaded from DataStream. DataStream 
5.0 version has been accessed in order to collect necessary data. Hence, the study focuses 
on two distinct data sets for two countries. Each data set, in particular, encompasses 
information of selected sample companies on nine variables for a period of 10 years 
between 2008 and 2017.   
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Seven company specific variables in yearly frequency are as follows: 

1) Total Assets (DataStream Code: WC02999) 

2) Free Cash flow per Share (FCFPS)-(DataStream Code: WC05507) 

3) R&D to Sales (DataStream Code: WC08341) 

4) Debt to Assets (DataStream Code: WC08236) 

5) Market Price Year-end (DataStream Code: WC05001) 

6) Research & development (R&D) expenses (DataStream Code: WC01201) 

7) Number of shares outstanding (DataStream Code: NOSH) 

The remaining variable with weekly frequency is: 

8) Closing Price-Adjusted (DataStream Code: P) 

The study is built on a balanced panel that is labeled as strongly balanced by the data 
processing software, STATA. Every single company underlying the study has been 
observed each year. This apparently signifies that during the period 2008 -2017, every 
sample company is duly observed. Especially, two separate panel data sets used in the 
study are comprised of a fixed number of samples for several financial performance 
indicators, which have been accumulated for a period of 10 years. 

3.5 Model Specification 

In this study, panel data model has been put in place to conduct the analysis and answer 
the research questions.  

Since the dataset used in this study is strongly balanced, this evidently suggests panel 
data models should be considered instead of pooled OLS regression according to 
econometric insight. However, for the purpose of choosing the appropriate model fit, 
pooled OLS estimation, the fixed effects model, and the random effects model are 
primarily tested in this study. All the three models are pointed out below: 

i) Pooled regression:  Pooled OLS applies the same constant α for all the sample 
companies. The model can be signified as: 

Yit = α + β′Χit + εit                                                                           (1) 

Here, Yit is the response variable for company i at time t. β′ is a row vector of the slope 
regressors. Χit is a column vector of the explanatory variables for company i at time t and 
finally, εit is the residual error term for firm i at time t.    

ii) The Fixed Effects model: The fixed effects model permits the constant to vary 
between companies, however, it is essentially time invariant. The fixed effects model is 
shown below:  

    Yit = αi  +β′Χit + εit                                                                           (2) 
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iii) Random Effects model: The random effects model entitles the constant variable as a 
random variable that can be expressed in the form as follows:    

αi = α + ui                                                                                              (3) 

Overall, this model can be written as:  

                                                       Yit  = α + β′Χit+ ui + εit                                                              (4) 

However, to choose the correct specification, the study conceives three distinct tests. 
First, the F-test approves the significance of the fixed effects. Second, The Breusch and 
Pagan (1980) Lagrangian Multiplier test evaluates the relevance of the random effects. 
Third, the Hausman test (1978) distinguishes between the fixed effects model and the 
random effects model.  

4. Summary Statistics 

Table 03 exhibits the summary statistics of the research-intensive UK companies within 
the FTSE-100 Index. Here, total volatility accounts for 59%. Average R&D intensity is 
moderate for the giant companies of the S&P-100 index.  Most prominent UK companies 
allocate, on average, 2.5% of their sales to R&D endeavor. The standard deviation of 
R&D intensity is 4.70%.  

Table 03: Summary statistics of the UK companies under the FTSE-100 

Variable Observations Mean 
Standard 
Deviation 

Min Max 

R&D 430 2.524512 4.704626 0 26.13 

FCFPS 430 0.301809 0.776941 -3.735 4.347 

TOTAL ASSETS 
(Size) 

430 15.88 2.404825 1 19.74567 

DEBT TO ASSETS 
(Leverage) 

430 26.88491 15.23373 0 72.21 

MARKET VALUE 
YEAR END 

430 15.32174 15.74838 0 123.215 

RDPS (R&D 
expenditure per 

share) 
430 0.1858633 0.4172547 0 3.332608 

LN (IDV) 430 -.9059674 0.536126 -2.094815 0.5577088 

TOTAL 
VOLATILITY (TV) 

430           .5892882  .3043735 0 2.178032 

LN (TV) 430 -0.565800 0.398527 -1.389667 0.7784219 
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Table 04, equivalently, highlights the summary Statistics of the research-intensive US 
companies within the S&P-100 Index.  Here, volatility measure shows an average of 
51%.R&D investment intensity is fair enough for the larger companies within the S&P-
100 index. The biggest US companies invest, on average, 7% of their sales into R&D 
activity.  However, the standard deviation of R&D intensity is little over 8%.   

Table 04: Summary statistics of the US companies within the S&P-100 

Variable Observations Mean 
Standard 
Deviation 

Min Max 

R&D 700 6.823 8.162092 0 45.49 

FCFPS 700 3.226551 6.583141 -13.023  81.69 

TOTAL 
ASSETS (Size) 

700 17.31125 2.782254 1 20.49733 

DEBT TO 
ASSETS 

(Leverage) 
700 25.50971 18.33779 0 156.61 

MARKET 
VALUE YEAR 

END 
700 98.37465 160.9118 0 1737.74 

RDPS (R&D 
expenditure per 

share) 
700 2.240285 5.546271 0 56.14904 

LN (IDV) 700 -.9600001  .5127088  -2.21324 .4120235 

TOTAL 
VOLATILITY 

(TV) 
700 0.510364 0.267845 -1.67319 .8504415 

LN (TV) 700  -.6507324  .4061563  -1.67319 .8504415 

 5. Empirical Results 

5.1 Impact of R&D on the market value of non-financial companies 

The impact of R&D intensity on market value of outstanding shares of stock has been 
estimated here. The following regression model has been constructed to examine the 
relationship:    

 MVPSit = β0 + β1RDPSit + β2Sizeit + β3FCFPSit + εit 

Apart from R&D investments, two independent control variables have been employed. 
According to the findings, there remains a highly positive linkage between R&D intensity 



R&D Investments and Stock Return Volatility: Evidence from the FTSE-100 97 

and market value of each share of stock of the non-financial research-intensive 
companies within the FTSE-100 index and the S&P-100 index.  The size of the company 
as depicted by the log transformed total assets is also positively associated with the year-
end market value. In addition, the more the free cash flow per share, the higher is the 
share price since higher FCFPS reflects greater enterprise value and strong financial 
health of a company in the stock market. Fixed effects model tends to be appropriate here 
to measure the expected impact. Table 05 exhibits the estimated regression coefficients. 
All the three coefficients are positive and statistically significant for both the cases.  

F statistic is 36.89 and 111.96, with a p value of 0.0000, for the FTSE-100 and the S&P-
100 respectively. This clearly suggests that the model is suitably fitted. 

Table 05: Impact of R&D on market value of non-financial companies 

Independent variables FTSE-100 (UK) S&P-100 (US) 

RDPS 
0.945*** 

                (4.70) 

               0.0265*** 

(3.80) 

Size 

 

0.128*** 

                (7.72) 

                0.168*** 

(14.74) 

FCFPS 
0.170*** 

                (4.34) 

                0.0436*** 

(6.78) 

Constant 
               -0.0223  

                (-0.09) 

    0.906***  

                   (4.60) 

                   N=430                    N=700 

      t statistics are in parentheses. Asterisks indicate significance level 

     * p<0.05,  ** p<0.01,  *** p<0.001 

First, Breusch and Pagan Lagrangian multiplier test (commonly referred to as Breusch-
Pagan LM) specifies the appropriate model to choose. It indicates whether pooled OLS is 
applicable or not. If we acquire a statistically significant Probability value of the test 
result, random effects model is appropriate. Otherwise, pooled OLS will be applicable.      

  Hence, H0  : Pooled OLS Model is appropriate  

              H1  : Random Effects Model is appropriate  

The test result is as follows:  

                              chibar2(01) =   911.08 

  Prob> chibar2 =   0.0000  

Since p value is highly significant, there is no reason to use pooled OLS model here. 
Hence, the Random effects model is perfect to represent the data.      
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However, the Hausman test has to be conducted to check whether random effects model 
is appropriate or not. If not, fixed effects model has to be chosen to show the results.  

A significant Probability value denotes that the heterogeneity is correlated with the X 
variables and the Fixed effect model is more appropriate model specification to choose. 
Subsequently, Hausman test is the post estimation diagnosis to choose between the 
random effects model and the fixed effects model. 

The hypothesis of the Hausman test is stated below:  

          H0: Random effect model is appropriate 

          H1: Fixed effect model is appropriate 

  Hausman test score:  67.00 

  Prob>chi2 = 0.0000 

Here, the result of Hausman statistic is too large or, equivalently, the p value is too small. 
This suggests that null hypothesis has to be rejected. Finally, the study uses fixed effects 
model to estimate the regression coefficients. 

Likewise, Hausman statistic for the S&P-100 is as follows:  

 chi2(3)= 21.39 

 Prob>chi2 = 0.0001 

The Hausman statistic prompts to choose the fixed effects model since the P value is well 
below the significance level of 5%.   

5.2 Effect of R&D intensity on the total stock return volatility 

The regression model taken into account to investigate the relationship between R&D 
intensity and total volatility is given below:  

TVit = β0 + β1R&Dit + β2Leverageit + β3Sizeit + εit 

The following table demonstrates the results of the expected association between total 
volatility (TV) and R&D intensity.   

F statistic of the fixed effect model sounds highly satisfactory (F= 9.37) with a P value of 
0.0000 for the UK scenario. Since F statistic is significant at 1% level, therefore, there is 
no question about the appropriateness of the model.   

Breusch and Pagan Lagrangian multiplier test score with corresponding P value is 
presented under:  

chibar2(01) =    112.12 

 Prob> chibar2 =   0.0000 
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P value is highly significant. So, there is no reason to rely on pooled OLS estimation. 
Now, to choose the most appropriate specification, the study performs the Hausman test. 
Hausman test score along with the P value is given under:   

Hausman Test  = 21.17 

 Prob>chi2        = 0.0001 

 H0: Random effect model is appropriate 

 H1: Fixed effect model is appropriate 

The Hausman test statistic is significant at less than 1% level. As a result, null hypothesis 
is rejected, and alternative hypothesis is accepted. So, fixed effects model is the 
appropriate specification.  

Finally, this is obvious, according to the Hausman test, that the fixed effects model is 
superior to the random effects model to explain the outcomes of this research, as 
Individual specific effects are not independent of the explanatory variables. 

In the US case, F statistic of the model is also quite plausible.  

               F(3,627)          =      43.42 ,  Prob> F          =     0.0000 

The result of Hausman test is given below:                  

 chi2(3) =  9.20 

 Prob>chi2 = 0.0267 

Here, the probability value is less than 5%.  According to convention, the fixed effects 
model is more suitable than the random effects model. Table 06 demonstrates the 
regression results of the total volatility model. 

Table 06: Effects of R&D on total return volatility 

Independent variables FTSE-100 (UK) S&P-100 (US) 

R&D 
0.0469* 

                  (1.70) 
    0.0146** 

(2.07) 

Leverage 
  0.00697** 

                  (2.69) 
    -0.00385** 

(-2.93) 

Size 
  -0.214*** 

                 (-5.17) 
     -0.213*** 

                  (-8.38) 

Constant 
  2.570*** 

                  (4.05) 
    3.104*** 

(7.37) 

 N=430 N=700 

 t statistics are in parentheses. Asterisks indicate significance level 

   * p<0.05,  ** p<0.01,  *** p<0.001  
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In the fixed effects model with total volatility, the impact of R&D on total stock volatility 
is appraised. Estimated coefficient of R&D intensity is 0.0469 and 0.0146 for the UK and 
the US scenario respectively.  This explanatory variable is positive and significant at 5% 
level for the UK companies and at 1% level for the US companies.  

The impact of the control variables on stock return volatility is compatible with the 
theoretical standpoint and past empirical findings for the UK companies whereas the 
impact has deviated a bit in the US case.   Size of the company is negatively linked to 
total volatility for the UK and the USA. It is significant at the level of 0.1%. According to 
theory, smaller companies exhibit higher stock return volatility because of small market 
capitalization. They also run the risk of information asymmetry. This conception matches 
the findings documented by Bhushan (1989) who argues that equity analysts do not cover 
smaller companies comprehensively. Consequently, the asymmetry in information and in 
some cases unavailable information make informed evaluation of small companies much 
more difficult for the potential investors. Financial analysts most often target larger 
companies for analysis that eventually reduces the asymmetry in information regarding 
informed decision-making and accurate selection of stock for investors. Hence, the larger 
the size, the less volatile the stock should be in the market.  

Moreover, Leverage is positively significant at 1% level for the UK companies. The 
higher the leverage, the more volatile a company’s stock is. In reality, a company can 
best utilize its leverage to maximize the value of the shareholders, but if it fails to ensure 
the same, the burden of interest expenditures and potential risk of default are likely to 
decrease the wealth of the shareholders. Hence, high debt burden is markedly responsible 
for the rise of the stock return volatility.   

In contrast, leverage is negatively related to the stock return volatility of the US 
companies. In reality, leverage has, to a great extent, positive and substantial signaling 
effect, which can be able to mitigate the excessive stock return volatility of a company 
and reinstate stability in the stock price movement. Empirical finding from the US 
standpoint reflects the same. The increase in the level of debt financing can act as a 
positive signal to the market.  

This is apparent that companies with strong financial health and stable position in the 
market can optimize the firm value with the rising level of debt financing. This in turn 
maximizes the wealth of the shareholders. This is how; Debt can reduce the level of total 
stock return volatility of corporations that can make the most of the long-term fixed 
financing costs. According to the theory of optimal capital structure, a company can 
maximize its firm value by the judicious use of leverage.       

Finally, in accordance with the first hypothesis, total stock return volatility is positively 
related to the R&D investment intensity, the empirical results clearly show that R&D 
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investments by the companies within the FTSE-100 and the S&P-100 index substantially 
increase the stock return volatility. These outcomes are quite compatible with the 
findings of Fung (2006) and, Chan, Lakonishok and Sougiannis (2001) who obtain a 
significant positive relationship between R&D intensity and stock return volatility from 
the US perspective.          

5.3 The FTSE-100 companies Vs. The S&P-100 companies 

There is no denying that US companies are at the forefront of the research and 
development. Top ranked US companies invest more in R&D than the best ones in the 
UK. Moreover, out of 84 non-financial companies, it is observed that 70 giant companies 
are research driven whereas, in the UK, only 43 out of 79 giant non-financial companies 
are research intensive.  US companies utilize 7% of their sales for R&D. In contrast, UK 
companies spend around 2.5% sales revenue for R&D. Another interesting finding is that 
quite a lot of research-intensive companies, in the S&P-100 index, are from information 
technology industry. Conversely, the number of research-oriented UK technology 
companies, in the FTSE-100 index, is very low.         

As per the empirical evidences, there is no difference between the UK and the USA 
results in the regression model with market value per share (MVPS). However, 
significant difference is realized in the coefficients of leverage variable in both the 
volatility models. Leverage is negatively related to volatility measures for the US 
companies whereas it infers a positive association with the volatility measures in the UK 
context. This is due to the fact that the companies with largest market capitalization are 
within the S&P-100 index of US capital markets. Since they possess strong fundamentals 
and unfailingly maintain impressive financial health, the increase in leverage in their 
balance sheet carries a good sign for their future prospects and profitability. 
Consequently, positive signaling effect of debt financing comes into action and helps 
reduce the degree of stock return volatility. Contrarily, UK condition reflects the opposite 
scenario. The higher the leverage in the capital structure, the more will be the likelihood 
of financial complicacies as the debt obligations have to be serviced properly.  

6. Conclusion 

The study examines the effect of R&D investments intensity on stock return volatility of 
the listed companies under the S&P-100 and the FTSE-100 index. Straightforwardly, the 
FTSE-100 companies constitute, on average, 81% market capitalization of the London 
Stock Exchange and similarly, S&P-100 companies represent 51% of the entire US 
equity market capitalization. However, the previous researchers have seldom explored the 
UK context. Consequently, the impact of R&D on the market value and stock return 
volatility of the companies of these most well-known indexes has been rarely 
investigated.  
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R&D engagements are likely to trigger the level of information asymmetry about the 
future prospects and expected profitability of the companies and can make their stock 
volatile. Based on the companies of the two indexes that invest in R&D, this study 
presents the evidence that total stock return volatility is positively linked to the R&D 
intensity. A comparative appraisal has also been put forward in this study to provide new 
insight into the existent literature.    

This research has widespread implication for the corporate managers who should 
formulate an effective communication policy to reduce excessive informational 
asymmetry regarding R&D investments. Managers should be vigilant and tactful in 
circulating information about the company’s R&D endeavors and business prospects so 
as to minimize the stock return volatility. Even if market values, on average, encompass 
the future value from R&D intensity, the asymmetry of accounting information regarding 
this vital intangible asset may impose costs on investors through higher level of volatility. 
For this reason, this study also has implications for investors’ risk assessment, security 
analysis and investment management.    

Future research can investigate the impact of R&D intensity on the pricing of derivative 
instruments and the financial performance of companies. Moreover, impact of industry 
specific characteristics on stock return volatility can be explored. Firm age can also be 
taken into account since new companies usually tend to invest more in R&D in contrast 
to old ones. Again, influence of several key firm characteristics on stock price volatility 
can be appraised from the context of frontier markets. Apart from this, stock return 
volatility may have influence on managerial issues, for instance, issuance of employee 
stock option, restrictions in insider trading, and decisions on dividend smoothing and 
dividend signalling. 
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