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ABSTRACT 

Technology is one of the most important drivers in the current economy. Many firms 

listed on the U.S. stock exchange conduct research and development (R&D) activities 

in order to gain competitive advantages. However, R&D activity negatively impacts 

the reported financial performance of a firm due to the current accounting rules. 

Under current U.S. accounting standards, intangible assets are not reported and 

R&D spending is expensed. Previous research has analyzed whether a potential 

positive relation between R&D expenditure and future abnormal stock returns exists. 

Some studies concluded R&D intensity is positively associated with abnormal 

returns, others concluded this was due to the interaction effect of other variables. 

This study provides new evidence, based on more recent observations, a positive 

relation between the level of R&D intensity of a firm and the abnormal stock return 

exists. A portfolio analysis is conducted to compare different measures of R&D 

intensity and to determine whether high R&D intensity firms experience higher 

abnormal returns. Companies with a high level of R&D intensity also tend to be more 

resilient in times of economic distress. 

 

 

Thesis BSc International Business Administration  

7 July 2020 

 

Graduation Committee members:  

 

Dr. X. Huang 

Prof. Dr. M.R. Kabir 

 

 

Keywords 
Research and development, abnormal return, investment, stock market 

 

 

 

 

 
 
This is an open access article under the terms of the Creative Commons Attribution  
License, which permits use, distribution and reproduction in any medium, provided  
the original work is properly cited. 

  

   CC-BY-NC 



 

 

 

1. INTRODUCTION 
Investment in research and development (R&D) has been an 

increasingly important driver of long-term economic growth for 

many firms in the past decades (Li, 2011). Many firms listed on 

the US stock market invest substantial amounts in R&D projects, 

especially in the technology sectors. These R&D expenditures 

can have a huge impact on the reported profitability of these 

firms due to the way these expenses have to be reported. The 

public information regarding these expenses can lead to 

misvaluation by investors.  

Various models have been developed to explain stock returns, 

such as the three-factor model by Fama and French (1992), the 

four-factor model by Carhart (1997), the q-factor model by Hou 

et al. (2015) and the five-factor model by Fama and French 

(2015). All of these models have been developed to minimize the 

amount of anomalies that can be found in explaining the stock 

returns of firms or portfolios. Many variables have been 

researched in the literature that could explain these anomalies. A 

variable mentioned in multiple studies is the level of R&D 

intensity. The q-factor model and the five factor model 

incorporate investments as a factor to reduce the amount of 

anomalies found, however these investments are not limited to 

R&D activities. There is still no consensus in the literature 

whether R&D expenditure and abnormal stock returns are 

positively related without the interaction effect of other variables. 

This paper provides new evidence whether the relation between 

R&D expenditure and abnormal returns is positive in more recent 

years and whether General Accepted Accounting Principles 

(GAAP) influence this relation. The research question for this 

paper is as follows: 

Can the level of R&D intensity explain abnormal stock 

returns of US-based technology firms? 

In order to answer the research question the following structure 

will be used in this research. First, a literature review is 

conducted in order to create a theoretical framework. Second, 

multiple variables will be constructed to measure R&D intensity 

and estimate the abnormal returns of a portfolio. The 

construction of the R&D intensity variables is explained in the 

methodology section. Third, the research design is defined. A 

portfolio analysis will be conducted in order to be able to test the 

hypotheses. Portfolios will be formed based on the individual 

R&D intensity of a specific stock. The abnormal returns of these 

portfolios will be compared to identify whether there is a relation 

between the level of R&D intensity and abnormal returns. 

Fourth, the results are reported separately for each R&D intensity 

variable. Both the excess returns and the abnormal returns of the 

portfolios are reported. A significantly higher excess and 

abnormal return is observed for the most R&D intensive 

portfolios. Portfolios with a low R&D intensity tend to 

underperform non-R&D portfolios. Estimations of abnormal 

returns based on a twelve month period do not generate 

significant results. The results based on the three year period post 

portfolio formation are all statistically significant and indicate a 

positive relation between the R&D intensity of a firm and the 

abnormal stock return does exist. However, more extensive 

research with a larger data sample is required in order to confirm 

this positive relationship for different time frames and to increase 

the applicability of the R&D intensity ratios. High R&D 

intensive firms tend to have more resilience in periods of 

economic distress such as the recent corona crisis.   

 

2. THEORETICAL FRAMEWORK 

2.1 Literature Review 

2.1.1 R&D Input Versus R&D Output 
Traditionally, measures of R&D performance have more 

frequently been related to R&D input, instead of the output of 

R&D activities. R&D input can be defined as R&D outlays or 

expenditure. This value represents the amount of money spend 

on R&D activities and is reported in the annual financial report 

of a firm. R&D output can be defined as patent count or patent 

citations. Variables that involve patents are often analyzed on 

importance or quality (Pandit et al., 2011). Other variables that 

are mentioned in the literature that act as an indication for R&D 

output are press releases or guidance on R&D activities (Cifti et 

al., 2011).  

The literature states multiple reasons why R&D input is used as 

a measure for R&D performance: the degree of uncertainty of an 

R&D activity is very high; after the completion of an R&D 

activity the output is often not definable and therefore not 

measurable; the benefits of an R&D activity tend to take years to 

materialize and is often the result of the combined efforts of the 

R&D unit and other company units, such as marketing (Chiesa 

& Masella, 1996). The belief amongst investors, directors and 

governments is that there should be a positive relationship 

between the amount of resources allocated to R&D and the R&D 

output. Increased R&D spending does not necessarily results in 

improved firm performance or firm growth (Demirel & 

Mazzucato, 2012).  

2.1.2 Accounting and R&D Expenses 
Accounting rules also have a major impact on the reported 

financial performance of a firm when it comes to R&D 

expensing. Firms have the freedom to report R&D expenditure 

from the moment the activity is undertaken till completion. This 

results in creative accounting where firms report expenses when 

it suits best and produces a favorable income statement (Lev & 

Sougiannis, 1996). R&D expenses are often investments that 

cover multiple years. Misinterpretation of reported expenses or 

inaccurate information on the income statement of a firm can lead 

to the mispricing of assets. In order to analyze the consequences 

of these accounting principles multiple R&D intensity variables 

will be constructed to test the relation between R&D intensity 

and abnormal returns. The construction of the variables will be 

elaborated in the following chapter.  

2.1.3 R&D Expenditure and Stock Returns 
A substantial body of work can be found in the literature 

regarding the relation between R&D expenditure and stock 

returns. Lev and Sougiannis (1996) report a positive association 

between measures of the level of R&D investment and 

subsequent abnormal returns. Their research is based on the 

discussion whether R&D outlays have a future benefit for the 

company and whether R&D investments should be reported as 

an asset instead of an expense. An asset is defined in accounting 

rules as something with future economic benefits. If R&D could 

be capitalized, a company’s balance sheet would show more 

assets, which would increase the value of the company. If R&D 

investment would not be treated as an expense, the reported 

profits of the company would be higher, at least on paper.  

Chan et al. (2001) state in an efficient market, the stock price 

impounds the value of a firm’s R&D capital, along with other 

intangible assets, resulting in no association between R&D 

intensity and future stock returns. However, the outcome of many 

research projects is far from assured and the benefits, if any, are 

likely to materialize much later. They do not find evidence that 

supports a direct link between R&D expenses and future stock 

returns. Chambers et al. (2002) find evidence that the positive 



 

 

 

association between the level of R&D investment and subsequent 

abnormal returns persists for at least ten years following 

investment, that abnormal returns are much more highly variable 

through time for R&D intensive firms than for firms with little or 

no R&D investment, and that both analysts’ forecasts of future 

earnings and actual future earnings are more highly variable for 

R&D-intensive firms than for others. They state that the relation 

between R&D intensity and future abnormal returns is more 

likely due to inadequately accounting for risk-bearing than 

accounting-induced mispricing. They also support the statement 

there is a gap regarding the R&D intensity variable in the three-

factor model by Fama and French (1992) and the model may 

substantially underestimate the expected returns for R&D 

intensive firms. Eberhart et al. (2004) report consistent evidence 

that shareholders experience significantly positive abnormal 

stock returns for the 5-year period following their firm’s R&D 

increase. They attribute the positive abnormal returns to 

mispricing and argue the market takes years to react to an 

increase in R&D spending. The results provide strong evidence 

investors systematically underestimate the benefit of R&D 

expenses. Cifti et al. (2011) continue to research whether the 

future abnormal returns are due to mispricing or risk-bearing. 

The study documents that R&D outlays and their changes are 

positively associated with future abnormal returns, suggesting 

investors underreact to R&D outlays which is partly attributable 

to conservative accounting of R&D expenses. In contrast, 

Chambers et al. (2002) argue that future abnormal returns due to 

R&D expenses are positive over the long-term, suggesting these 

returns are primarily attributable to risk. The study by Cifti et al. 

(2011) concludes firms with a high R&D intensity systematically 

are undervalued. The undervaluation is cut in half when these 

firms release earnings guidance that frequently discusses R&D 

related topics. They state that fundamental breakdowns of R&D 

outlays could result in a more accurate valuation of firms. Such 

disclosures include data on the consequences of R&D, periodic 

innovation revenue and basic project descriptions. An important 

statement made in this research is:  

“The R&D risk-or-mispricing controversy has 

important implications for the state of capital market 

efficiency, for practicable portfolio management 

(mispricing can be exploited by arbitrage), and 

particularly for accounting standard-setting.”  

2.1.4 Interaction Effects on the R&D Intensity and 

Stock Return Relation 
The following papers have studied the relation between R&D 

intensity and future stock returns and report this relation only 

exists because of the interaction effect. The interaction effect 

exists when the effect of an independent variable on a dependent 

variable changes due to the change of another independent 

variable (Andersson et al., (2014). Li (2011) adds to the body of 

literature regarding R&D intensity and abnormal stock returns 

that this positive relation can only be found among financially 

constrained firms. The findings in the study suggest financial 

constraints have a significant impact on R&D intensive firms’ 

risk and return which potentially drives the positive R&D return 

relation. Cohen et al. (2015) incorporate past firm performance 

in their research to explain the positive return relation between 

R&D intensity and abnormal stock returns. Firms are classified 

as high- or low-ability based on their past track records to 

produce tangible results with their R&D efforts. They find 

evidence that positive abnormal returns are related to past 

performance combined with the level of R&D intensity and this 

public information is generally not recognized in the stock 

market. Gu (2016) incorporates the level of competition in his 

research about the relation between R&D intensity and abnormal 

stock returns. A high R&D intensity results in higher abnormal 

returns in a competitive environment, but this pattern does not 

exist among firms with a low R&D intensity. The paper 

documents that competition independently drives a significant 

portion of the positive R&D-return relation. A thorough 

understanding of the R&D anomaly in capital asset pricing 

models is still lacking.  

2.1.5 Summary of the Literature 
The prevailing argument in the literature is the fact that current 

return models fail to explain the R&D anomaly that persists when 

it comes to accurately estimate future returns of stocks and 

portfolios. There seems to be a positive relation between the 

amount of R&D spending of companies and future stock returns, 

however this often materializes slowly. Capitalizing and 

amortization of R&D expenses seems to generate a more 

consistent relation between the two variables. More recent 

research provides evidence that the relation between R&D 

intensity and stock returns exists only under influence of the 

interaction effect. Factors such as competitiveness, financial 

constraints and earning guidance are stated as potential 

interaction variables that cause the relation between future 

abnormal returns and the amount of capital spend on R&D 

activities.  

2.2 Hypotheses 
An incredible amount of research has been conducted regarding 

the possible relation between R&D intensity and abnormal stock 

returns. A definitive statement about the positive relation 

between these two variables, without the interaction effect of 

other variables, is not made. The current capital asset pricing 

models fail to explain the R&D investment anomaly. The most 

prominent reasons for the undervaluation of high R&D intensive 

firms are mispricing and inadequately adjusting for risk-bearing. 

This study aims to confirm a positive relation between R&D 

intensity and abnormal returns exists. In order to generate 

meaningful results two hypotheses will be tested in this research. 

I.  Firms with a high level of R&D intensity experience a 

higher abnormal stock return. 

In order to test this hypotheses multiple portfolios will be formed 

based on R&D intensity levels of the separate stocks. Four 

different methods will be used to construct the R&D intensity 

variables. The variables regarding abnormal stock return will be 

constructed by using the Capital Asset Pricing Model (CAPM) 

and the three-factor model. These variables will be explained in 

more detail in the following chapter. 

II.  The abnormal returns of formed portfolios that conduct 

R&D activities increases year on year over the three year period 

post portfolio formation. 

Eberhart et al. (2004) and Cifti et al. (2011) state in their research 

that investors typically are slow to recognize the benefits of R&D 

expenditures. These statements can be confirmed by testing this 

hypothesis by reviewing the trend of the abnormal returns of the 

portfolios in this research. It also provides information on 

whether the benefits of R&D activities materialize years later 

based on the performance of the stock.  

3. METHODOLOGY AND DATA 
The following sections clarify the construction of the variables 

used in this research. The impact of the current accounting rules 

on the way R&D expenses are reported and the value of this 

information will be discussed. Following, the various models that 

have been developed to determine stock returns and 

consequently abnormal stock returns are analyzed.  



 

 

 

3.1 Research and Development: Expensing 

Versus Capitalization 
For the purpose of this research the R&D intensity ratios will be 

solely based on R&D input rather than output due to the fact that 

information regarding R&D input is available to investors at an 

earlier stage and potential benefits will not be priced in yet. R&D 

output, such as patents and guidance, is often anticipated on by 

investors and possible positive news tends to be priced in prior 

to these announcements (Cifti et al., 2011).  

R&D investments and the way these costs are documented on the 

balance sheet have been a popular subject for accountants for 

decades (Lev et al., 2005). In the past, R&D costs would be 

considered as an expense but also as an asset. The Financial 

Accounting Standards Board (FASB) issued the following 

statement in 1974: “A direct relationship between R&D costs and 

specific future revenue generally has not been demonstrated”. 

The presumed absence of this relation was a major reason for the 

FASB’s decision in 1974 to require full expensing of R&D 

outlays in financial reports of public corporations (Lev & 

Sougiannis, 1996). Generally under GAAP R&D expenditures 

should be expensed when they are incurred. Since R&D 

expenditure is now public information, multiple studies were 

conducted to analyze whether this information could be valuable 

to investors. 

Sougiannis (1994) states, on average, a one-dollar increase in 

R&D leads to a two-dollar increase in profit over a seven-year 

period and a five-dollar increase in market value. The long-run 

impact of R&D on market value consists of two effects: one 

indirect and one direct. The indirect effect is the capitalized value 

of realized R&D benefits reflected in earnings and expected to 

persist in the future. The direct effect relates to new R&D 

information conveyed directly by R&D variables. On average, 

the indirect effect is much greater than the direct, indicating the 

importance of earnings and implying that R&D variables are 

valued conditional on earnings. Lev and Sougiannis (1996) 

analyze whether capitalization of R&D expenses could be a 

useful value estimate for investors. R&D capitalization means 

removing R&D expenses from the income statement and 

classifying these costs as an asset on the balance sheet, basically 

increasing profit. They also notice a significant association 

between firms’ R&D capital and subsequent stock returns, 

suggesting either a systematic mispricing of shares of R&D 

intensive companies, or a compensation for an extra-market risk 

factor associated with R&D. They conclude R&D capitalization 

yields statistically reliable estimates of the amortization rate of 

the R&D capital in this study. These amortization rates are used 

to compute firm-specific R&D capital and adjust reported 

earnings and equity (book) values to reflect the capitalization of 

R&D. The major outcomes of these adjustments to reported 

earnings and book values for R&D capitalization were found to 

be strongly associated with stock prices and returns, indicating 

the R&D capitalization process yields value-relevant information 

to investors. Taken together, these findings suggest that R&D 

capitalization yields statistically reliable and economically 

relevant information, contradicting a major tenet of the FASB 

Statement in 1974. 

Chan et al. (2001) suggest two different ratios to estimate R&D 

intensity related to future stock returns. The first measure is R&D 

expenditures relative to sales. This variable is widely used in 

practice as an indicator of how much resources a firm devotes to 

R&D. The second measure of R&D intensity is the ratio of R&D 

expenditure relative to the market value of equity or market 

capitalization. This ratio shows more similarity with many 

indicators that are widely used in financial economics. In 

particular, scaling R&D by equity market value lets this intensity 

measure be interpreted in the same way as conventional 

indicators such as earnings- or book-to-price ratios. The study 

conducted by Chambers et al. (2002) builds on the work of Chan 

et al. (2001) and uses the ratio R&D assets relative to market 

value of equity to estimate R&D intensity. R&D assets is the 

asset that would have been reported if R&D expenditures were 

capitalized and amortized over five years beginning in the year 

after the expenditure was made. Lev et al. (2005) continue to 

research the effect of R&D expensing and find that R&D 

expensing is both conservative and aggressive relative to R&D 

capitalization. Conservative expensing results in understated 

earnings and growth due to directly expensing of growing R&D 

expenditures, whereas aggressive expensing results in overstated 

earnings and growth due to expensing of shrinking R&D 

expenditures. They find evidence this variation in conservatism 

in expensing directly affects investor valuations due to 

profitability reporting biases. Stocks of conservatively reporting 

firms appear to be undervalued, while stocks of aggressively 

reporting firms appear to be overvalued. These misvaluations 

appear to be corrected when the reporting bias reverses from 

conservative to aggressive, or vice versa.  

Chambers et al. (2002) conclude: “capitalizing and amortizing 

R&D costs on a pro forma basis results in summary accounting 

measures that are more closely associated with security prices 

and security returns than those based on the current requirement 

to expense R&D costs when incurred”. 

3.1.1 Research and Development Intensity 

Variables 
As discussed in the previous sections it is important to use a 

measure of R&D intensity that provides an accurate 

representation of the impact of R&D expenses on the 

performance of the firm. Since various accounting measures can 

generate completely different results, this research will be 

conducted using four variations of the R&D intensity variable. 

Two variables will be constructed using the direct expensed 

R&D expenses found in the income statement of a firm. The 

remaining two variables will be constructed using the capitalized 

and amortized value of the R&D expenses in a particular year. 

Following Lev and Sougiannis (1996), Chan et al. (2001) and 

Chambers et al. (2002), the net R&D amortization is estimated 

as if all R&D expenses were capitalized and amortized over five 

years, rather than expensed immediately. The pro forma R&D 

amortization for year t (RDAMORTt)  is given by 

RDAMORT1 = 0.2(RDEXPt-1  +  RDEXPt-2  + RDEXPt-3   

                    + RDEXPt-4  + RDEXPt-5) 

Where RDEXPt is the R&D expense reported for year t under the 

current accounting rules (Chambers et al., 2002).  

In previous studies by Lev and Sougiannis (1996), Chan et al. 

(2001) and Chambers et al. (2002) various ratios have been used 

to measure the level of R&D intensity. Two ratios that have been 

used repeatedly are R&D expenses relative to sales and R&D 

expenses relative to the market value of equity (market 

capitalization). For this research both ratios will be used in order 

to construct a total of four variables that represent R&D intensity: 

R&D direct expensed relative to sales 

R&D direct expensed relative to market capitalization 

R&D amortized relative to sales 

R&D amortized relative to market capitalization 

For each R&D intensity measure the relation to the abnormal 

returns of the portfolios will be analyzed. 



 

 

 

3.2 Measurements of Stock Return 
In the literature multiple models can be found which try to 

explain the stock return of individual stocks or portfolios. The 

most prominent ones will be discussed, such as: The Capital 

Asset Pricing Model (CAPM), the three-factor model, the four-

factor model and the five-factor model.  

The CAPM model describes the relationship between systematic 

risk and expected return for capital assets. Risk consists of 

systematic market risk and unique risk. The security market line 

is a visualization that shows different levels of market risk 

against the expected return of the entire market at any given time. 

The model can be used to calculate expected returns when the 

unique risk of a company or portfolio is known. CAPM is 

considered a one-factor model, where the beta of an asset or 

portfolio is the determining factor (Sharpe, 1964; Lintner, 1965).   

Fama and French (1992) state, on average, a portfolio’s beta 

relative to the market explains about 70 percent of its actual 

returns. Based on these findings they introduce their own model, 

the three-factor model. They expand on the CAPM model by 

adding two more factors in order to more accurately estimate 

stock returns. The first factor that is added is ‘Small minus Big’ 

(SMB), which is based on the fact that, historically, small-cap 

companies have a higher excess return than large-cap companies 

in the long run. The second factor that is added is ‘High minus 

Low’ (HML), which is a value premium based on a high book-

to-market value ratio compared to a low book-to-market value 

ratio. Value stocks typically have a high book-to-market ratio, 

while growth stocks tend to have a low book-to-market ratio. In 

the long run value stocks tend to have higher excess return than 

growth stocks. Once the three factors are identified, the beta 

coefficients can be determined via linear regression. The three-

factor model explains over 90 percent of the diversified portfolio 

returns, a significant increase compared to the CAPM model.  

In a series of papers Carhart (1995 & 1997) builds on the work 

of Fama and French by expanding their three-factor model with 

a fourth factor: momentum. In a series of papers is explained how 

the fourth factor improved the explanatory of multifactor models 

aimed at explaining portfolio performance. The momentum 

factor represents the tendency of an asset to continue on a given 

path. The factor can be calculated by subtracting the equal 

weighted average of the lowest performing firms from the equal 

weighted average of the highest performing firms, lagged one 

month (Carhart, 1997). The intercept of the four-factor model is 

referred to as the four-factor alpha.  

Over the years multiple studies were conducted to analyze the 

performance of both the three-factor model and the four-factor 

model. Years later Hou et al. (2012) introduce a new model 

because they argue the three-factor model failed to account for a 

wide array of asset pricing anomalies. They called this model the 

q-factor model. The model is inspired by investment-based asset 

pricing, which is in turn built on the neoclassical q-theory of 

investment. In the q-model, the expected return of an asset in 

excess of the risk-free rate is described by the sensitivities of its 

returns to four factors: the market excess return (MKT), the 

difference between the return of a portfolio of small size stocks 

and the return on a portfolio of big size stocks (rME), the 

difference between the return on a portfolio of low investment 

stocks and the return on a portfolio of high investment stocks 

(rI/A), and the difference between the return on a portfolio of high 

profitability (return on equity, ROE) stocks and the return on a 

portfolio of low profitability stocks (rROE). An important finding 

in this study was the fact that the investment and profitability 

factors are almost completely uncorrelated, which means that 

these are independent factors. The investment factor states the 

level of investments of firms is based on the market value of 

capital. A high cost of capital means low investment and a low 

cost of capital means high investment. The evidence in this paper 

suggests many claims in the anomalies literature regarding the 

three-factor model and four-factor model seem exaggerated. The 

q-factor model outperforms the three-factor model and four-

factor model in capturing many of the significant anomalies 

found in the literature (Hou et al., 2012).  

Shortly after the publication of the q-factor model research Fama 

and French decided to add the two independent factors found in 

the q-factor model, investment and profitability, to their three-

factor model. They called this new model the five-factor model. 

The five-factor model does not fully explain the cross-section of 

returns, there are still some anomalies present, but it provides a 

more accurate  estimation of  average returns. One  problem  that 

remains is the failure of the model to explain low average returns 

on small stocks that invest a lot despite low profitability. Fama 

and French (2015) estimate that the five-factor model explains 

between 71 percent and 94 percent of the cross-section variance 

of expected returns. They conclude, if the sole interest is 

explaining abnormal returns, the HML factor is redundant and 

the remaining four-factor model performs as well as the five-

factor model.  

3.2.1 Estimations of Abnormal Returns 
In order to estimate abnormal returns of a portfolio a stock return 

model is required. In this research two models will be used to 

estimate the alpha of the portfolios. First, the abnormal return of 

the portfolios will be estimated with the CAPM model:  

Rpt = Rft + Bpt (Rmt – Rft) + αpt 

Where Rpt is the return on portfolio p at time t, Rft is the risk-free 

rate, βPt is the beta of portfolio p, Rmt – Rft  is the excess return on 

the value-weighted market index (Sharpe, 1964; Lintner, 1965). 

Second, the abnormal return of the portfolios will be estimated 

with the three-factor model:  

Rpt – Rft = αpt + B1(Rmt – Rft) + B2 SMBt + B3 HMLt + ept 

Where Rpt is the total return of the portfolio at time t, Rft is the 

risk-free rate, Rmt – Rft  is the excess return on the value-weighted 

market index, SMBt and HMLt, are the returns on the Fama and 

French (1992) factor-mimicking portfolios for size and book-to-

market, respectively, and B1,2,3 are the factor coefficients found 

by performing linear regression on the three factors and the 

portfolio returns. The values of the factors for the three-factor 

model can be directly found on Kenneth French’s’ website.  

To remain consistent with prior research this study will be 

limited to using these two measures of stock return and exclude 

the four-factor model, q-factor model and five factor model (Lev 

& Sougiannis, 1996; Chan et al., 2001; Chambers et al., 2002; 

Eberhart et al., 2004; Cifti et al., 2011; Lu, 2015). 

3.3 Sample 
In order to study whether R&D intensity can explain abnormal 

returns of technology firms it is important to choose a sample that 

can be representative for the stocks that investors, with a focus 

on the technology sector, might add to their portfolio. The 

NASDAQ-100 is considered the most tech heavy index in the US 

and for this reason the firms listed in the NASDAQ-100 index 

will be analyzed. Since most investors tend to add mega cap 

stocks to their portfolio the DOW-30 index will also be included 

in the sample. The study will analyze these firms over a ten year 

period from 2010 to 2020. Data regarding R&D expenses will be 

collected on an annual basis following the accounting 

requirements to report these expenses in the published annual 

reports. This data will collected in the period 2005-2020 because, 

in order to capitalize and amortize R&D expenses, a five year 

period prior to the start of this analysis is required to estimate the 



 

 

 

amortized R&D expenses (Lev & Sougiannis, 1996). Data 

regarding stock return variables will be collected on a monthly 

basis in order to estimate the excess and abnormal stock returns 

annually. 

The data required for this research will be extracted from the 

Thomson Reuters Eikon database. Whenever data is missing, 

Yahoo Finance will act as a back-up source for financial data. If 

data regarding R&D expenses is missing over an extended period 

of time the stock will be excluded from this research. The factor 

values for the three-factor calculation of the three-factor model 

will be extracted from the website of Kenneth R. French where 

these values are published on a monthly basis. 

3.4 Portfolio Analysis 
To analyze the relation between the R&D intensity ratios and the 

abnormal stock return a portfolio analysis will be conducted. 

Following Chan et al. (2001), each year portfolios will be created 

at the beginning of May in order to account for the lag between 

the end of the fiscal year and the release of financial reports. Most 

companies end their fiscal year in December and publish their 

annual reports in March or April. Only 33 percent of the firms 

analyzed in this research end their fiscal year in a different 

month. Therefore, inaccurate estimates of the R&D intensity of 

the portfolios is limited.  

The portfolios will be divided in four categories: 1 (Low R&D 

intensity), 2 (Mid R&D intensity), 3 (High R&D intensity) and 

non-R&D, based on their relative ranking. First, all companies 

that do not report any R&D expenses in that specific year will be 

placed in the non-R&D portfolio. Second, the remaining amount 

of firms will be divided into tertiles and each stock will be placed 

in one of the three portfolios based on their individual ranking of 

R&D intensity. On average, there are 26 stocks in each of the 

portfolios that conduct R&D activities and 45 stocks in the non-

R&D portfolios. The last year in which portfolios will be formed 

is 2017, due to the fact that future abnormal returns will be 

estimated for the three post formation years. This results in a total 

of seven years in which portfolios will be formed and in total 112 

portfolios1 will be analyzed in this study. 

4. RESULTS 
In the first section of this chapter the industry distribution and the 

relative R&D intensity per sector is presented. Following, the 

remaining four sections report the results based on the respective 

measure used to construct the R&D intensity variable. Following 

Chan et al. (2001) both excess returns and abnormal returns will 

be reported. Excess return is defined as portfolio return minus 

risk-free rate. Abnormal return is defined as the component of 

the return that is not due to systematic influences (market-wide 

influences). Abnormal return is also known as alpha and is 

included in both the CAPM model and 3-factor model (Sharpe, 

1964; Fama & French, 1992). The following reporting structure 

will be used throughout the result tables of all the four R&D 

intensity sections. In Panel A, each portfolio’s average annual  

buy-and-hold excess return is reported over the five years prior 

to portfolio formation; over each year from one to three years 

after portfolio formation; and averaged of the three post 

formation years. Panel B reports each portfolio’s average 

abnormal return based on the CAPM model estimation over each 

year from one to three years after portfolio formation and the 

average annual abnormal return of the three post formation years. 

The average annual alpha over the three post formation years is 

estimated independently as a single regression in order to 

increase the statistical significance of the alphas of the portfolios. 

Panel C reports each portfolio’s average abnormal return based 

on the three-factor model estimation over each year from one to 

three years after portfolio formation and the average annual 

abnormal return of the three post formation years. The average 

annual  alpha  over  the  three  post  formation  years  is  estimated 

independently as a single regression over all three years in order 

to increase the statistical significance of the alphas of the 

portfolios. Panel D reports characteristics of the portfolios: the 

average number of stocks per portfolio; the average firm size per 

portfolio; the average revenue per firm for each portfolio; the 

average value of the R&D intensity variable per portfolio; the 

average beta coefficients of the three-factor model.  

 

 

Table 1. Industry distribution of the sample.

 

 

                                                                 
1 Every year portfolios will be formed based on the four R&D intensity variables and divided into four categories resulting in a total of 

16 portfolios per year. The period in which portfolios will be formed is between May 2011 and May 2017 resulting in a total of 7 years, 

generating a total of 112 portfolios. 

  



 

 

 

4.1 Industry Distribution 
The sample consists of stocks listed in the NASDAQ-100 and 

Dow Jones-30. The NASDAQ-100 is a tech heavy index and the 

Dow Jones-30 consists mostly of mega-cap stocks. The industry 

distribution shows most stocks in the sample are classified in the 

information technology sector. This sector is also amongst the 

most R&D intensive sectors together with communication 

services, consumer discretionary and health care. Information 

technology ranks the highest on R&D intensity when R&D 

intensity is measured relative to market cap, which indicates this 

sector includes small cap companies. The stocks in the financials 

and utilities sectors do not report or conduct any R&D activities. 

Noteworthy is the fact that sectors that tend to include stocks 

which are favored by value investors rank low on R&D intensity. 

Sectors which are generally classified as growth sectors rank 

higher on R&D intensity. This pattern is also observed when 

looking at the beta coefficients in the three-factor model of the 

various portfolios in the following sections.  

4.2 Abnormal returns of Portfolios 

Classified by R&D Direct Expensed Relative 

to Sales 
Table 2 in appendix A provides results for the portfolios sorted 

by R&D intensity measured as R&D expenses reported on the 

income statement relative to sales. Panel D reports the 

characteristics of the portfolios. The high R&D intensity 

portfolios experience more exposure to small cap companies. 

The average size of the companies in the low and mid R&D 

intensity portfolios is twice as big compared to the high R&D 

portfolios. The beta coefficient SMB shows similar results. Most 

small cap companies in the sample are in the health care and 

information technology sector. The market beta of the portfolios 

shows a positive linear relation with the R&D intensity of the 

portfolios. All four categories experience exposure to low book-

to-market stocks, which is indicated by a negative value for the 

beta coefficient HML. 

Panel A reports higher excess returns for the most R&D intensive 

portfolios compared to the less intensive R&D portfolios for both 

the 5-year period prior to portfolio formation, as well as the 3-

year period after portfolio formation. The results in panel A show 

a positive linear relation between the excess returns and R&D 

intensity per category. The abnormal returns of the portfolios 

based on the CAPM model show a positive relation between the 

R&D intensity and the alpha of the portfolio. Panel C reports on 

the abnormal returns of the portfolios based on the three-factor 

model. There seems to be a positive relation between the R&D 

intensity of a portfolio and the abnormal returns based on the 

three-factor model. The average alpha of the non R&D portfolios 

in this three year period is 3.89 percent compared to 8.39 percent 

for the high R&D intensity portfolios. Table 6 in appendix B 

reports the results of the regression analysis between the R&D 

intensity measured as R&D direct expensed relative to sales and 

the abnormal returns for both return models. The first, second 

and third year post portfolio formation in both the CAPM and the 

three-factor model show a positive coefficient between these two 

variables. However, these observations have no statistical 

significance. This is most likely the result because of how the 

abnormal returns are estimated for these periods. The estimations 

of alpha are based on twelve data points, which is generally not 

enough to guarantee statistical significance. The average annual 

alpha over the three year period post portfolio formation report a 

positive coefficient for both the CAPM model and the three-

factor model, with P-values of 0.0006 and 0.0019 respectively. 

These results are highly significant and confirm hypothesis I for 

this R&D intensity variable.  

When looking at the trend over the first, second and third year 

post portfolio formation in table 2, the alphas in the CAPM model 

do not confirm hypothesis II. The only observation that confirms 

hypothesis II for this R&D intensity variable are the low R&D 

portfolios in the three-factor model. These observations might be 

inaccurate due to the fact that the estimations of alpha are based 

on twelve data points. Hypothesis II is rejected for this R&D 

intensity variable based on the results in table 2, as well as the 

lack of statistical significance.  

4.3 Abnormal returns of Portfolios 

Classified by R&D Direct Expensed Relative 

to Market Capitalization 
Table 3 in Appendix A provides results for the portfolios sorted 

by R&D intensity measured as R&D expenses reported on the 

income statement relative to the market value of equity or market 

capitalization. This variable is closely related to various financial 

ratios investors use to valuate firms. Panel D shows a similar 

pattern in firm size, compared to the previous R&D intensity 

variable. High R&D intensity portfolios experience greater 

exposure to small cap firms. All portfolios that conduct R&D 

activities report a positive beta coefficient SMB, which indicates 

the low and mid R&D intensity portfolios experience exposure 

to small cap companies as well. The market beta per category 

shows a positive linear relation with the R&D intensity of the 

portfolios. All four categories experience exposure to low book-

to-market stocks, which is indicated by a negative value for the 

beta coefficient HML. 

Panel A shows a completely different pattern for the excess 

returns, compared to the previous R&D intensity measure. The 

high R&D intensity portfolios show weaker performance prior to 

portfolio formation. Chan et al. (2001) observed a similar pattern 

in the most R&D intensive portfolios based on the R&D intensity 

relative to market capitalization and argued the stocks in this 

portfolio were poor performers in the past. However, the excess 

returns post portfolio performance are significantly higher 

compared to the non-R&D portfolios and the low R&D intensity 

portfolios. Panel B and C report the abnormal returns of the 

portfolios. In both models the mid R&D intensity portfolios 

underperform the non R&D portfolios. The high R&D portfolios 

show a significantly higher abnormal return compared the other 

categories. In the years 2012 and 2013 the R&D intensity ratios 

of the firms in the high R&D portfolio were almost 20 percent 

higher than the average ratio over the seven year period. 

Following, the alpha estimated over the three year period 2011-

2013 and 2012-2014 were the highest reported. Table 7 in 

appendix B reports the results of the regression analysis between 

the R&D intensity measured as R&D direct expensed relative to 

market capitalization and the abnormal returns for both return 

models. The average annual alpha over the three year period post 

portfolio formation report a positive coefficient for both the 

CAPM model and the three-factor model, with P-values of 

0.0040 and 0.0055 respectively. Most observations of the 

individual years post portfolio formation are not statistically 

significant. Based on the combined results reported in table 3 and 

table 7 hypothesis I can be confirmed for this R&D intensity 

variable.  

Similar to the previous R&D intensity measure the results for the 

first, second and third year post portfolio formation do not report 

an increasing trend in the abnormal returns year on year. Based 

on these observations and the lack of statistical significance 

hypothesis II is rejected for this R&D intensity measure. In prior 

research by Chan et al. (2001)  and  Chambers et al. (2002)  this  

ratio explained the returns of the portfolios more accurately than 

R&D intensity measured relative to sales. This is not the case for 



 

 

 

the abnormal returns of the portfolios for this R&D intensity 

ratio.  

4.4 Abnormal returns of Portfolios 

Classified by R&D Expenses Amortized 

Relative to Sales 
Table 4 in appendix A provides results for the portfolios sorted 

by R&D intensity measured as R&D expenses capitalized and 

amortized relative to sales. According to Lev and Sougiannis 

(1996) and Lev et al. (2005) this accounting technique results in 

a more realistic representation of the actual funds that are active 

in that particular year regarding R&D activities. Panel D reports 

the characteristics per category. The average firm size per 

category shows a similar pattern compared to first R&D intensity 

variable. The high R&D intensity portfolios experience the most 

exposure to small cap firms. The market beta per category shows 

a nonlinear pattern. The mid R&D intensity portfolios have a 

lower market beta compared to the low R&D intensity portfolios. 

All four categories experience exposure to low book-to-market 

stocks, which is indicated by a negative value for the beta 

coefficient HML. 

The return profile, reported in Panel A, seems consistent with the 

previous R&D intensity ratio which is surprising since the R&D 

intensity measures are completely different. The high R&D 

intensive portfolios report the highest excess returns over the 

three years past portfolio formation and the return is almost twice 

as high as the non-R&D portfolios, 22.19 percent compared to 

14.25 percent respectively. Panel B and C report the abnormal 

returns per category. The average annual abnormal returns in the 

three year period post portfolio formation support hypothesis I. 

The high R&D intensive portfolios report an alpha of 8.21 

percent in the CAPM model and 7.55 percent in the three-factor 

model. The non-R&D portfolios  report an  alpha of  3.54 percent  

in the  CAPM  model and 4.01 percent in the three-factor model. 

Table 8 in appendix B reports the results of the regression 

analysis between the R&D intensity measured as R&D expenses 

amortized relative to sales and the abnormal returns for both 

return models. The coefficient for the first year after portfolio 

formation in the three-factor model reports the only negative 

value that is observed in this research, however this observation 

is far from significant. This might be due to the inaccuracy of 

estimating alpha in a twelve month period. The results based on 

the three year period post portfolio formation show a positive 

coefficient in both models with P-values of 0.0051 and 0.0042. 

The results reported in table 4 and table 8 combined confirm 

hypothesis I for this R&D intensity variable. The high R&D 

intensity portfolios seem to consistently outperform all other 

categories in the three year period post portfolio formation.  

Hypothesis II is rejected for this R&D intensity ratio. There is no 

increase in abnormal returns year on year observed in the low and 

high R&D portfolios for both the CAPM and the three-factor 

model in table 4. This most likely caused by a lack of statistical 

significance when estimating the alphas of the portfolios. 

The high R&D intensity portfolio formed in May 2017 reports a 

market beta of 0.89 which is unexpected since most high R&D 

portfolios report a beta of 1.1 or higher. This also reflects in the 

estimated alpha, which is 1.44 percent on average annually for 

the three year period post portfolio formation. Both the low and 

mid R&D intensive portfolios report a higher market beta in the 

same period, however the alphas for both portfolios are negative. 

The explanation for these observations is most likely linked to 

the financial crisis in early 2020 due to the corona virus outbreak. 

It highlights the fact that firms with a high R&D intensity seem 

to be more resilient. This is also confirmed when the excess 

returns per year are analyzed. The most negative excess return 

reported for the high  R&D  portfolios  in  any  particular  year  

is  -4.37  percent    compared to -14.7 percent for the non-R&D 

portfolios. The low and mid R&D portfolios report maximum 

negative excess returns of -15.66 percent and -16.18 percent 

respectively.  

4.5 Abnormal returns of Portfolios 

Classified by R&D Expenses Amortized 

Relative to Market Capitalization 
Table 5 in appendix A provides results for the portfolios sorted 

by R&D intensity measured as R&D expenses capitalized and 

amortized relative to market capitalization. Panel D reports the 

characteristics of the portfolios per category. All R&D categories 

experience exposure to small cap companies. The market beta 

per category shows a linear pattern, where the high R&D 

portfolio shows a significantly higher market beta compared to 

previous R&D intensity variables. All four categories experience 

exposure to low book-to-market stocks, which is indicated by a 

negative value for the beta coefficient HML.  

Panel A reports the excess returns of the portfolios per category. 

The high R&D portfolio shows very poor past performance in the 

five years prior to portfolio formation. The three year period after 

portfolio formation of the high R&D intensive portfolios show 

the highest excess returns, on average 22.71 percent. Panel B and 

C report the abnormal returns of the portfolios sorted by R&D 

intensity. The average annual alpha over the three year period 

post portfolio formation shows a positive relation between the 

level of R&D intensity of the portfolios and the abnormal returns. 

The alpha of the high R&D intensive portfolios is on average 

8.34 percent, compared to 3.54 percent for the non-R&D 

portfolios in the CAPM model. The alphas reported in the three 

factor model for the high R&D intensive and non-R&D 

portfolios are 7.86 percent and 4.01 percent respectively. The 

mid R&D intensity portfolios underperform the low R&D 

intensity portfolios in both models, reporting alphas of 4.01 

percent and 3.16 percent compared to 4.84 percent and 3.82 

percent. The regression results reported in table 9 in appendix B 

show highly significant observations for the average annual 

alpha over the three year period post portfolio formation with P-

values of 0.0039 and 0.0043. All reported coefficients are 

positive, however the observations of the individual years show 

a lower statistical significance. Based on the combined results 

reported in table 5 and table 9 hypothesis I can be confirmed for 

this R&D intensity variable. 

Based on the observations in table 5, hypothesis II is rejected. 

Only the low R&D intensity portfolios show an increasing trend 

in year on year abnormal returns.  

5. CONCLUSION 
Technology is one of the most important drivers in the modern 

economy. Many firms conduct R&D activities in order to gain or 

maintain competitive advantages. R&D activities generally 

require substantial amounts of capital investments and investors 

do not always anticipate the future benefits of these investments. 

Under the current accounting rules in the United States these 

investments are generally reported as an expense, rather than an 

intangible asset. Large R&D investments will result in lower 

financial performance of the firm in the financial report. Future 

benefits of R&D expenditure tend to materialize over time. This 

paper addresses the question whether abnormal returns are 

positively related to the level of R&D intensity of a firm.  

The results of the analysis in this paper confirms hypothesis I, 

which states that firms with a high level of R&D intensity 

experience higher abnormal returns. All four R&D intensity 

variables produce the same results in which the most R&D 

intensive portfolios show a significantly higher abnormal return 



 

 

 

in the three year period post portfolio formation. The R&D 

intensity variables that are related to sales show a linear trend 

over the three categories of  R&D  intensity. The non-R&D 

portfolios tend to outperform the low R&D intensive portfolios 

when firms are classified by R&D intensity relative to sales. The 

results based on the R&D intensity ratios related to market 

capitalization do not show a linear pattern in the abnormal returns 

per category based on the average annual alpha over the three 

year period post portfolio formation reported in table 3 & 5. 

However, all four variables produce a positive relation between 

the R&D intensity and the abnormal returns with a similar 

magnitude. Based on the observations there is no significant 

difference in the abnormal returns of the high R&D intensive 

portfolios for the four different R&D intensity measures.  

Hypothesis II is rejected for all four R&D intensity measures due 

to the fact that the alphas that are estimated by regression are not 

statistically significant, thus result in an inaccurate estimation for 

the one year period. This error in the research design can be 

mitigated by analyzing the abnormal returns on a weekly basis, 

rather than a monthly basis, in order to expand the data set that is 

required to estimate alpha.  

The evidence in this paper suggests the level of R&D intensity 

can explain the abnormal stock returns of U.S based technology 

firms. There is a strong relation between high R&D intensive 

firms and high abnormal stock returns. High R&D firms 

outperform non-R&D firms on average by almost 4 percent per 

year. However, for firms with a lower R&D intensity the relation 

with the abnormal returns becomes weaker. On  average over the 

three year  period post  portfolio  formation,  some  low  and  mid 
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7. APPENDIX 

7.1 Appendix A 
 

Table 2. Returns and characteristics of portfolios classified by R&D expenses relative to sales.

  



 

 

 

Table 3. Returns and characteristics of portfolios classified by R&D expenses relative to market capitalization. 

  



 

 

 

Table 4. Returns and characteristics of portfolios classified by R&D expenses amortized relative to sales. 

  



 

 

 

Table 5. Returns and characteristics of portfolios classified by R&D expenses amortized relative to market capitalization.



 

 

 

7.2 Appendix B 
 

Table 6. Regression results of the relation between the R&D intensity variable and abnormal returns. 

 

 

Table 7. Regression results of the relation between the R&D intensity variable and abnormal returns. 

 

  



 

 

 

Table 8. Regression results of the relation between the R&D intensity variable and abnormal returns. 

 

 

Table 9. Regression results of the relation between the R&D intensity variable and abnormal returns. 

 


