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Can research and development expenditures affect firm market value?
An empirical analysis of the ten most valuables companies in the Nasdaq exchange
JOÃO MACIEL DE ALENCAR
This dissertation investigates the role of research and development in the financial market of firms. This study shows that the proportion of research and development expenditures is higher for companies high ranked in the stock exchange. The empirical analysis emphasized that innovation and technological changes are drivers for companies’ productivity and growth, and the market appears to rewards companies’ efforts to innovate. The role of research and development for the company changed over the years and the importance of this account for the company is positively associated with the capacity of the firm to grow. This research attempted to contextualize research and development as a fragment of how the firm visionary the future, been the financial market the scale of the innovative aspect of the firm. The sample analysed corroborates with prior studies finding positive relation between research and development, market value, financial market, and residual income, as well as highlighted the importance of governments take part in the development of a solid understanding of the role of research and development to the economy.

Keywords: Research and development, stock market, market value, globalization.














[bookmark: _Toc72431964][bookmark: _Toc73724396]Table of Contents

Candidate Declaration	ii
Acknowledgements	iii
Abstract	iv
Table of Contents	v
List of Tables	vii
List of Figures	viii
1.	Introduction	1
1.1	Overview	1
1.2	Research purpose	2
1.3	Significance of the study	3
1.4	Research objective	5
2.	Literature Review	6
2.1	Introduction	6
2.2	Research and development an overview	6
2.3	The impact of research and development in the company	7
2.4	Stock exchange an overview	11
2.5	Nasdaq stock exchange	12
2.6	Research and development and stock exchange	13
2.7	Research and development and financial crisis	17
2.8	Conceptual Framework	20
2.9	Theoretical Framework	21
2.10	Research Methodology	21
2.11	Conclusion	27
3.	Methodology and Research Design	28
3.1 Overview	28
3.2	Research Philosophy and Approach	28
3.3 Research Strategy	30
3.4 Collection of Data	31
3.4.1 Sources	32
3.4.2 Access and Ethical Issues	33
3.5 Approach to Data Analysis	34
3.6	Conclusion	34
4.	Presentation and Discussion of Findings	35
4.1 Overview	35
4.2 Findings	36
4.2.1 Descriptive statistics	36
4.2.2 Research and Development and Residual Income	40
4.2.3 Research and Development vs. Market Value	42
4.2.4 Research and Development and Financial Market	49
4.2.5 Alternative Measures of Innovative Output	49
4.3 Conclusion	51
5.	Concluding thoughts on the Contribution of this Research, its Limitations and Suggestions for Future Research	52
5.1 Contributions and Limitations of the Research	52
5.2 Recommendations for Practice	52
5.3 Recommendations for Future Research	53
5.4 Final Conclusion and Reflections	54
6. References	55



[bookmark: _Toc73724397]List of Tables
Table 1: Sub-Sample Characteristics (Market Value, Book Value, Research and Development and Residual Income.	33
Table 2: Descriptive Statistics for Key Variables in Each of the Sub-Samples.	35
Table 3: Research and Development Expenditures	38
Table 4: Regression analysis – Research and Development vs. MV/BV/Inventory/RI	44



[bookmark: _Toc73724398]List of Figures
Figure 1: The Research Onion 1	26
Figure 2: Apple - Market Value vs. Research and development Expenditures	38
Figure 3: Microsoft – Market Value vs. Research and Development Expenditures	39
Figure 4: Amazon – Market Value vs. Research and Development Expenditures	39
Figure 5: Alphabet – Market Value vs. Research and Development Expenditures	40
Figure 6: Tesla – Market Value vs. Research and Development Expenditures	40
Figure 7: Facebook – Market Value vs. Research and Development Expenditures	41
Figure 8: Nvidia – Market Value vs. Research and Development Expenditures	41
Figure 9: PayPal – Market Value vs. Research and Development Expenditures	42
Figure 10: Netflix – Market Value vs. Research and Development Expenditures	43






















1. [bookmark: _Toc72431967]
2

2. [bookmark: _Toc73724399]Introduction
1.1 [bookmark: _Toc72431968][bookmark: _Toc73724400]Overview
Amid a globalized landscape, there seems to be, each time more an understanding of the importance of a company’s financial position and performance. Studies on the importance of how the firm perceives operates, and places itself in the marketplace have shown that even small changes in the financial reporting language have an impact on how the market responds to that information (Iatridis, 2016).
Although it is possible to state that each aspect of a company has a different impact in the industry of such organization, and in the economy as a whole, or the macroeconomy (Martin, 2020). There seems to be evidence that the market absorbs any particular movement that firms do in their connection to the world, been this financially, socially, in marketing, or in any aspect of an organization (Gilbert and Newbery, 1982). Naturally, if such is the case, the understanding and the treatment that organizations have towards its research and development, important to mention that not just but, as this account is in a sense a barometer to how long the company visionary, and invest in the future, brings to analysts a great tool to make predictions on the financial market of these organizations (James, 2019).
(Gilbert and Newbery, 1982) underline also the economic moment of the organization. From the economic perspective there are five cycles in a business; launch, growth, shake-out, maturity, and lastly decline (CFI, 2021). For each stage, a firm must adjust its financial, and other operations, in a way that such an organization will flourish in the best way possible in every stage. Consequently, firms that are already in a maturity stage will have or could use its research and development in a way that those in the launch stage are not imbedded to do so. In addition, the availability of internal sources of funding to finance the search for innovation, is much cheaper, than external sources of finance, and there is no need to share the information as to why the funding. External sources of finance typically mean that the firm is incorporated and has access to various forms of equity and debt capital via the financial environment that it faces (Deng et al., 1999). 
(Junttila et al., 2006) the industry of the firm must be taken into consideration also. Firms with a high need for R&D, usually, bring with it the need for high investments in the launch phase, and a long time to mature and start having profit. And, although the market value of a firm is positive while this investment in knowledge, the correlation seems to be higher for firms already established in the market. The know-how, or experience that such a company carries, appears to be well received in the stock market. 
All in all, research and development bring to business many risks and opportunities. This perhaps has not changed since the establishment of R&D in firms. However, what did change since firms adopted the search for knowledge, was the fact that the technological frame that the 21st century imposed in the world, made companies invest higher and higher amounts of money changing thus the role of this account. And, this tends to increase as the globe becomes a unified market as a result of the advancement of technology. Subjectively, there seems to be no turnback for companies while related to research and development. In order to be competitive, nowadays, companies must have a thorough perspective of research and development.

1.2 [bookmark: _Toc72431969][bookmark: _Toc73724401]Research purpose
Research and development nowadays can be said to be in a unique moment. The innovative scope of a company has been studied, and its importance emphasized already since 1942. For (Schumpeter, 1942) the innovation from the organization's side of the equation means literally a means to grow. In today’s world, however, in which the competition is, because of the connectivity of the world, as never before, in the long-run literally means to the company a way to survive. (Mui, 2012) the need for innovation is true and should not be minimized. Companies in the 21st century are meant to have established research and development for the sake of maintaining their operations, those that do not as for example Kodak, will not see the changes in need of customers and the market, and thus are at a high risk of failure, even in the short/medium-run, as the macroeconomy is each time faster. That is to say, as the technological aspect advances rapidly, companies are bound to the number of investments that this makes in the research and development account. Higher investments in R&D, lessen the risk of fail (Eberhart et al., 2004).
Either the investments in research and development drive the market valuation, or a rational market valuation of research and development emphasizes the apports of the organization in R&D, can be discussed and bring a whole new variable to the study. Further, (Blundell et al., 1999a) another issue while analysing the discussed topic is; the correlation evidence of a causal effect of market structure on innovation or rather a statistical artifact? Despite it, the motivation of this study lies with the interpretation that the first influences the second, that is, apports in R&D impact the market valuation of the organization. 
Moreover, at least from the corporate valuation, if the market appears to recognize research and development expenditures, in spite of this being the cause or the effect, this would do little or no harm on the impact of it in the stock exchange of firms. The important point, keeping in mind that this is based in the UK stock market, while this study is focused on the US sample, is that the market recognizes the expenditures in R&D (Green et al., 1996). 
To resume, the aim of this research is to unfold the ramifications that apports in research and development may bring to organizations in the financial market. How organizations tackle this issue in a faster than ever environment in order to beat the competition and keep growing. This understanding is reached by analysing companies from different sectors on the basis of how apports in R&D affect the financial market of such a company. 

1.3 [bookmark: _Toc72431970][bookmark: _Toc73724402]Significance of the study
The present study seeks to give an additional point of view to the existing literature of the importance of research and development for the company, through an in-depth analysis of the most valuables companies in the Nasdaq exchange. In a sense, this research aims to give positive motivation to companies to establish and develop the practice of research and development. Through a demonstration of how each of those companies treats their R&D and how the market responds to such a perspective, willing to give a compass in terms of how to build a solid portfolio in the stock exchange.
It is possible to state that, even though the challenges that companies are facing nowadays make new perceptions such as climate change, CSR, social media, research, and development be a discussed topic in boarding meetings. The importance and the level of depth that each firm acknowledges from these topics differ greatly from case to case (Narayanan* and Thirunavukkarasu*, 2021). Important to mention also, and discussed in the literature, government plays a vital role in the establishment and development of research and development. Countries that have a grounded idea of the importance of R&D usually have better economic results, whether this is during an economic recession or economic growth. However, this understanding differs from country to country, and therefore businesses have growing opportunities as such are positioned where the action has to be taken. 
From the company's point of view, research and development can be seen as a risk factor, as this usually, when it does, takes a long to give fruits. That risk, especially for companies that may not be in the position of apport investments in the search for knowledge, as discussed above, may be taken into consideration. But it is also wise to notice that, as studies have shown, the variable research and development is more than a one-way approach. 
Investments made in this account ripple through many levels that such organization is related to, and the correlation between research and development and stock exchange seems to be positive (Duqi et al., 2011). Further, nowadays businesses are willing, and been push by society, towards sustainable innovation. Which will bring to such business a good perception from the outside world, and a more conscious profit in the long run (Hanelt et al., 2017). Moreover, as discussed in the literature review, many countries have incentives to encourage research and development. Companies performing R&D can benefit from a refund on their qualifying R&D expenditures (Deloitte, 2021).
The researchers hope is that through an empirical analysis of the ten most valuables companies in the Nasdaq exchange: Apple, Microsoft, Amazon, Alphabet, Tesla, Facebook, Nvidia, PayPal, Netflix, and Intel. Managers, regulators, shareholders, and the general public, can perceive the importance of this account to the evolution of the organization, how this connects to the environment around, and above all how these companies made their way to be the most valuables companies in the world.
1.4 [bookmark: _Toc72431971][bookmark: _Toc73724403]Research objective 
From the firm perspective, as competition becomes each time fiercer, a thorough understanding of the implications of every movement of the company has to be acknowledged. Not having a deep understanding of the effects that each action taken has, may bring in the long run, as already stated, a firm to go bankrupt. The connected world emphasizes aspects of fairness, social welfare, responsibility, aspects that in the past for instance could be left stray and its impacts would not be felt, especially from the financial point of view. Nowadays, every aspect of a company is been analysed by society. 
Having said that, an important tool that not only will bring a competitive advantage to firms, but also will, as researches have shown, bring a good return in the stock exchange, is research and development. As already mentioned, this account is playing a big role, as first, the world each time more becomes an open economy, and second, the technological aspect of firms is underline and may bring abnormal profits.
This study aims in developing an understanding of how companies performing well in the stock exchange utilizes their R&D account. The main question to be pursued is; Can research and development expenditures affect firm market value? By analysing empirical data, the researcher aims in connecting the dots, find the way that those valuables companies followed to reach such place.
The remaining sections of this study are as follows. Section 2 presents the literature review of research and development. Section 3 the methodology and research design. Section 4 discusses the empirical findings, and section 5 presents the conclusions of the study.






3. [bookmark: _Toc72431972][bookmark: _Toc73724404]Literature Review
2.1 [bookmark: _Toc72431973][bookmark: _Toc73724405]Introduction
Nowadays with the globalization, and connectivity of the world, the necessity of a holistic economic view from the organization's point of view is more necessary than ever. As what happens in Bangladesh has an impact on the price of the share of a company in the stock exchange in London, companies are each time more aware of the importance of having a healthy view from the outside world.
This chapter will examine and critically assesses how the research and development of firms can impact the company in the financial market. Especially, this chapter reviews the literature on the importance of research and development from the company, and also from the macroeconomy point of view. The understanding of what is research and development, and how companies analyse this account, and also, an overview of the stock exchange. This chapter will unfold the research and development while the economy is passing through a time of economic restrain, or recession, as for example the crisis of 2008.
Furthermore, the relationship between the investments made in the research and development account and how a firm performs in the stock exchange can bring a new understanding of how factors by themselves have an important impact on the performance of an organization in the stock market, (Anwaar, 2016).

2.2 [bookmark: _Toc72431974][bookmark: _Toc73724406]Research and development an overview
(Kenton, 2021) understands research and development as the activities that companies undertake to innovate and introduce new products and services. The term research and development, or simply R&D, is widely linked to innovation both in the corporate and government world, or public and private sectors. Another important factor about research and development is that companies rely on it to stay ahead of the competition, or in other words, companies aim to create new technology or information that can improve the effectiveness of products or make the production of products more efficient, (Shah et al., 2008).
For (Hill et al., 1998) the term research and development can be sometimes seen as a toll for usually companies in the pharmaceutical and technology sectors, but research and development can vary the perspective from firm to firm. (Tracy, 2021) goes on to say that while one is trying to understand the aspect of research and development in one company, one has to perceive that there are two forms of look at it. 
First, some organizations have basic research and development, which means that this company will use the research and development to acquire new knowledge, even though this new understanding of the market or a certain product has not a specific use. It is basically the research for the sake of the research. Second, is the research and development for the sake of something, the research, and development with a goal in mind, which is the applied research. Also, it is important to mention that any project starts in the design and development phase. Which can be seen as the plan of the idea in the research and development of a product or service, (James, 2019). 
In general, therefore, it seems that once analysing the research and development of a company, it is interesting to understand that organizations are after the positive aspect of the research and development. The future success of the investments that the firm made in this account. Success in this perspective meaning not just new ideas to the company. But, also, profit on the investment made, and moreover, a leading role in the market (Hall, 1998).

2.3 [bookmark: _Toc72431975][bookmark: _Toc73724407]The impact of research and development in the company
(Schumpeter, 1942) highlighted the importance for organizations in order to survive, to innovate. Nowadays the importance of innovation for companies cannot be over-emphasized. In order to strive, or even survive with the economy as it is today, companies have to rely on aspects such as good customer service, in order to retain clients, and, the development of products that may lead such organization to a competitive advantage (Donelson and Resutek, 2012). 
(Wang, 2011) explains that organizations have to work hard for their survival in a competitive environment, and to do this, it is needed an efficient allocation of assets. Another perspective is the importance of a strategy from the company in order to excel in the stock exchange. Although this strategy can vary, as each company has a different goal, a strategy will signify a better performance than those that do not have an explicit plan, (Lee and Choi, 2015). 
A good example of the strategy aspect in the life of an organization is the payment or not of dividends. studies have shown a positive correlation the relationship between the payment of dividends and the impact it on the financial statements of a company. Although the relationship between payments of dividends, and the analysis of the research and development account are different aspects, both works try to make a connection between how an organization places itself in the market in order to gain market share, (Aboody and Lev, 2000).
Two understandings can derive from payments of dividends of an organization. First, researchers understand that the payment of dividends has no impact on the investment or not of investors in a company. On the other hand, there are those that establish a connection between the payment of dividends and decision-making. As a matter of fact, payment of dividends not only can make a decision-making process easier, the decision of someone investing or not in a company, as it is an important factor to one keep the share of such company, (Callen and Morel, 2005).
Although the study does not distinguish the many kinds of options of dividends that a company can make such as payments in cash, give away free stocks, repurchasing shares, and many others, (Franzen and Radhakrishnan, 2009). The idea that someone may invest in a company because this organization, pays dividends should be understood from the company perspective. The important fact for companies that are willing to perform well in the stock exchange is to understand the necessities and willingness of investors, (Beers, 2020).
Furthermore, the findings suggest that there is a correlation between firms that pay dividends and the profitability of these companies. It is apparent from this study that, keeping in mind that the studies were conducted in a small sector, and moreover analysing a unique aspect of the financial statement of a sector in the Nigerian economy, that the fact that a company pays a dividend, in the long run, tends to bring more profit for this organization. (McCombes, 2019a) another important finding was a positive correlation between dividend pay-out and size, supporting agency cost theory that size may act as a proxy for access to external capital markets. Putting in another way, the fact that companies pay dividends was an important fact to attract external capital for those companies studied, which means simply that companies that pay dividends not only make more profit but also have a better look from the outside world, (Nickolas, 2020).
Also, nowadays, with the advancement of technology and a bigger aspect of the integration of stakeholder, companies, and consumers, the last each time more interested in how the organization that he or she interacts with perform, it is necessary that while developing its R&D, organizations follow standards that are in accord with the social perception of fairness towards animals, and society. Corporate social responsibility or simply CSR has over the years become an important aspect for companies to demonstrate their point of view of the society, and implant their culture in the society that this organization is in (Edmans, 2015).
It is worth noticing as well that the challenges that organizations are facing nowadays it is so to speak related to where society has evolved so far. In the past for instance the idea of climate change had if so, a much smaller impact on the way organizations manages their interaction with the environment. Even though that, developed countries have more information of the matter, which in general may bring more clarity, and understanding of the topic. This does not mean that there is no space for a better allocation of resources, especially in countries such as the United States, for example, which has such a consuming mindset, and the need for novels. Companies have to take the carbon footprint into consideration while this is in the process of research and development of products, (Levine and Beck, 2002).
For (Bhagat and Welch, 1995) it is becoming increasingly difficult to ignore the relationship between the reduction of waste and the impact of such in the perception of the public, and more importantly in the environment. In this study, the connection sustainability vs. economic performance is established, and moreover, indicates that this should be the ground floor for companies to base on their studies, research, and development play a huge role on it. The already mentioned globalization brought new know-how to firms, and either this has more positive or negative aspects, is out of the question. But what each one is doing with all the data available is each time more what will make a prosperous prospect from the public decisions. The loyalty, so important and desired from companies from consumers, has its highest momentum once acknowledgment of the importance of every step of the way is shown from companies, (Eberhart et al., 2004).
Nonetheless, with resource-based theory, organizations that have valuable resources and capabilities, which further cannot be imitated, and non-substitutable will somehow have a better perspective once compared with other firms, and this, in turn, will bring an increased performance. Aspects such as research and development are each time playing a bigger role in the financial aspect of companies, and even when these investments are not fully or even part returned, the aspect of the internal capability of innovation from the perspective of the organization brings an enhanced performance. It is possible to state that the level of performance of a firm will be a function of its resources of R&D activities. That is to say that a firm with a higher investment in research and development will have higher returns, or are expected to earn more than those that do not, (Oriani and Sobrero, 2008).
It is said that the main idea of a firm should be to bring innovation in order to increase its profits. To do that, research and development have to be a toll that companies understand all the process of it, the planning, the execution, and the returns, being this positive or negative (Drucker, 2014). Lastly, any understanding of how research and development expenditures affect the market valuations of companies is value not only from the point of view of assessing how the capital market values research and development expenditures but also from the point of view of assessing the impact of the accounting treatment of research and development expenditures, (Green et al., 1996).
[bookmark: _Hlk71569876]
2.4 [bookmark: _Toc72431976][bookmark: _Toc73724408]Stock exchange an overview
(Chen, 2021) the past decade has seen a rapid development of the number of people investing, and also the number of sources about the stock exchange. This tends to increase as the impact of technology is each time broader, and moreover, the understanding of the public in the stock exchange increases rapidly. Thus, the fact that in the long run, the prices of shares tend to increase, is simply an economic factor, demand vs offer.
(O’Shea and Voigt, 2021) since the first stock exchange in Amsterdam, in 1606 many things have changed and been professionalized. Many new understandings, sometimes because of the development of ideas, technology, new concepts, and sometimes because of the necessity because some wrong perspective that evolved into a crisis, such as the 2008 crisis. Truth to be told, the stock exchange is a market, even though very regulated, and each time with fewer flows, like any other in the economy, another way for a company to capitalize money. 
(Bowman, 2020) in addition establish that an Initial Public Offering, well known as IPO, is one of the first movements that a company while in the stock exchange does. There are procedures that a company must comply with in order to be a public company, a company in the stock market. However, once such an organization has passed through the regulations that are necessary to be on the stock exchange, this company offers an IPO. From this perspective onwards there are many possible ways in which such an organization can flow. 
For (Samiksha, 2020) there are nine important possible ramifications in which a company can utilize. Economic barometer, pricing of securities, the safety of transactions, contribute to economic growth, spreading of equity cult, providing scope for speculation, liquidity, better allocation of capital, promote the habits of savings and investments. These ramifications can be understood either from the investor, and the company in the stock exchange. Although every perspective can be seen in every company, each factor has a different weight in each company in the stock exchange. It is important to emphasize as well the importance of dividends from the public side of the coin. Many investors at first glance before deciding whether or not to invest in a company look if such pays or not dividends, which is a small piece of the company’s profit. 
To resume, a stock exchange market is a place where it is trading financial securities, commodities, derivates, and other financial instruments. In order to be part of this market, it is essential that the company needs to be public and realize an initial offer in the stock exchange market. Furthermore, high-quality financial statements and reliable auditing are essential requirements of the stock exchanges to operate in it, (Callen and Morel, 2005).
[bookmark: _Hlk71569946]
2.5 [bookmark: _Toc72431977][bookmark: _Toc73724409]Nasdaq stock exchange
Nasdaq was the world’s first fully electronic stock market in 1971, and it is the second-largest stock and securities exchange in the world. Another important point is that all of its trades take place electronically through dealers, rather than in physical location directly between traders, Nasdaq has no physical trading floor. Because of its perspectives, Nasdaq can be said to attract more tech-oriented business than other exchanges, as for example the New York Stock Exchange (NYSE), which is the first stock exchange in the world, (Kennon, 2021). 
Many others important accomplishments have made Nasdaq outstand throughout the years. As already mentioned, Nasdaq was the first stock exchange in the world to offer electronic trading, further, it was the first exchange to launch a website, the first to store records in the cloud, and also the first to sell its technology to other exchanges. Another important accomplishment was the merger with OMX ABO, a Stockholm-based operator of Nordic and Baltic regional exchanges. Nasdaq OMX Group starts also to offer to trade in exchange-traded funds, debt, structured products, derivatives, and commodities. Nasdaq is short for the National Association of Securities Dealers Automated Quotations, (Nasdaq, 2021).
2.6 [bookmark: _Toc72431978][bookmark: _Toc73724410]Research and development and stock exchange
It is important to notice that studies on the relationship between firm market value and the innovation aspect of such a company have to follow certain hypotheses while related to the financial market. (Fama, 1970) says that financial markets follow in certain levels all the information available about the company's financial perspective. In addition, theories about the financial market and its effects can bring to investors a compass towards first, how to analyse the market, and second, understand how, when, and in which way the market may flourish, (Ray, 2021). 
(Pakes, 1985) however emphasizes, that although the financial aspect of a company can varies over the years and decrease or increase in values, investors will only take a decision of buying or selling once there is new information that may change the expectations about such organization. This is important to make sure that the factor in discussion is been analysed as a sole variable. A good point to analyse is the fact that the market value of a firm’s shares ultimately reflects the value of all its net assets. This can bring a proper perspective of the values, when most of the assets are physical, such as plant and equipment, inventories, or oil reserve underground, the link between asset value and stock prices are relatively apparent. Furthermore, the value of the firm physical assets is recorded on the firms’ financial statements, so one can have where to look up in any case. 
On the other hand, (Chan et al., 1999) highlight the situation that the economic world has changed over the years and that globalization has brought aspects such as the intangibles of companies, which can make the evaluation of firms in the financial world a subjective matter. For example, a firm with negligible physical assets may rely on other aspects of the production such as skilled workforce, superior methods of production, assembly, or distribution. These kinds of situations may difficult the evaluation of the firm while this is related to the financial market, and the analysis, and valuation of the equity of the company. 
Moreover, many organizations engage in research and development expecting that these products, and or services may bring benefits well enough to cover all the investment that was disposed to do such projects, even though that the globalized and fast world that we are living in now may be a huge challenge for a firm that is developing research and development in products, and services such as technological ones. The benefits, if any, are likely to materialize only much later, in contrast with the life cycles of these products that may be quite short (Megna and Klock, 1993).
Another important point while trying to understand the correlation between firms’ market price and innovation, is the fact that as the world each time is becoming an open market, to be specific, with the advancement of technology, and thus the globalization, the research and development aspect in companies in the technological area, for example, has to deal with the volatility of its products. The fleeting economic perception that the 21st century has brought to organizations, makes it a necessity to keep aspects such as research and development for the sake of not losing market share (Chauvin and Hirschey, 1993). From the same point of view, in today’s world, there is no certainty or established pattern that will persist despite anything else, as in the past may have happened. The passage from a solid to a liquid phase of modernity brought to individuals, and institutions a need to keep up to date with the new in order to strive, or even survive (Bauman, 2013). 
It is possible to say that this idea of analysing a specific aspect in the account of a company and studying its impact on the life of such an organization in the financial world, is been studied since the 1940s. (Schumpeter, 1942) understands that investments in intangible are of vital importance for the organization creates relevant value in the financial market. Also, (Solow, 1956) goes on to say that the perspective of the organization creating value, and further the understanding of the importance of key accounts can signify for the organization an improvement of the company market value. For instance, the firms which allocate higher R&D expenditure are expected to have not just a higher impact in the market, but also have a higher value share in the financial market. (Wang, 2011) adds, the performance of a firm will invariable outweigh all the costs, or from an accounting perspective, the investments that such organization disposed of in the research and development of the product or service. However, one has to bring to attention that while analysing aspects such as innovation in a company, this can only be seen in organizations that already have established a perspective of research and development. That is to say that whether the innovative view from the firm has an impact or not on the market share of organizations, this in practice can only be evaluated by a small number of companies, as these organizations have already established research and development as a solid understanding of success (Pindado et al., 2010).
Furthermore, (Blundell et al., 1999b) emphasize that the relationship between innovation and market share could be superficial, or difficult to measure for at least three reasons. The perspective of the firm investing in its research and development, that is, companies that innovate will inevitably grow and therefore, have a higher market share. Another point to notice is that, would be wise to say that each situation should be analysed with extreme care, and to the fullest of its specificity. This means that, although companies may perform well in the stock exchange because of the investments of this company in the research and development, this fact in itself may be derived because of the moment of the macroeconomy and not on the fact of the investments, or even other aspects that may have led this organization to succeed. Lastly, it is important to notice that the quality and the quantity of data in the research may not exemplify what occurs in the economy as a whole, as many organizations may prefer to use, or label their disposals in research and development as expenses rather than investments in this account.
Nevertheless, this work will focus on the hypotheses that postulate that efficient financial markets, market value should be perceived as a connection of the apport that such organizations make in the account of research and development. In other words, the correlation of the firm performance with research and development investments, and the impact of the first on the second. (Tutticci et al., 2007) underline also the importance that the organization capitalize and amortize the costs of research and development, rather than utilize such as costs once this is incurred, which will bring a higher impact on market value.
For (Duqi and Torluccio, 2010) it is about research and development productivity, or research quotient. This not only analyses the return that the firm is getting from research and development, as demonstrates, or gives a better understanding of if the investments in research and development is been equal or balanced with other aspects such as marketing, and publicity of the company. As research and development take longer, usually than the impact of marketing on the profit of an organization, it tends to be the first to be cut out, or at least diminished once the organization is passing through a crisis. 
In addition, (Connolly et al., 1986) deepen this view stating that to have a consistent understanding of how much correlation exists between market value and company investment, one has to bring to the equation aspects of advertising intensity, industry concentration, growth, and risk. Only with all these aspects on the equation would be possible to calculate the impact of research and development on the market value of a company. 
(Penman and Sougiannis, 1998) on the other hand acknowledge that there is indeed a positive correlation of the fact that changes in investments in research and development can bring to the organization a return in marketing capital over the expected, strictly speaking, these investments bring abnormal returns. It is important to look at a specific firm from the perspective of tangible and intangible assets. There is to say that at the same time a firm is investing in its research and development, this innovative aspect of such company will be understood, or seen from the market as a stock of intangible assets that can bring to investors a perspective of where the firm stands at in the aspect of innovation, which in turns can bring clarity where investors are investing, (Griliches, 1981).
More recently, literature has emerged that offers contradictory findings of the link between R&D and the firm’s financial market. For (Zack, 2000) research and development should be understood as a factor of many while related to possible growth in the financial market of a company. It is important to follow certain perspectives in which would make this company develop a pattern of growth in the stock exchange. In other words, it is important for a company to take advantage of the uniqueness of its products and moreover, use the country and economic situation of that specific time in order to have a likely more grounded impact on the financial aspect of that organization. Nonetheless, it is important to bring to the discussion that investments in intangible have characteristics that may emphasize the research and development aspect on itself of such a company. It is interesting to see that these investments with the purpose of creating new products and services have high uncertainty of a final result. 
To resume while analysing the impact that innovation has in the financial market of a company, one should acknowledge that there are theories and perceptions from either side, that first, research and development have an impact on the share prices of an organization, and, that research and development do not have an impact on it. Although studies have shown already a negative impact of the apports of innovation, this thesis has as a base for research the hypotheses that once established a pattern, and a positive view for research and development, this will indeed have a positive correlation in the share prices of this firm.

2.7 [bookmark: _Toc72431979][bookmark: _Toc73724411]Research and development and financial crisis
Research and development can be said to be an important aspect of a company in order to survive in the challenging, and competitive world that organizations are immersed in. And, although most companies have in one way or another a perspective of research and development, and most of the time take advantage of this perspective, as this account can be a subjective matter for companies, bringing results not always so fast from the time of the investments, this tends to, in many cases, the first and easy way that organizations cease to spend in times of economic uncertainty, (Skinner, 2011).
Throughout the years, since capitalism was established as an economic model for most countries of the world, crisis of many magnitudes has been part of our lives. Even though that the connected world that we are living in now may emphasize the crisis aspect, since beginningless time economic crisis is something that can be taken as a fact, the only unknown aspect is time. Unfortunately, there is no way yet, to predict, 100%, that a crisis is on the way, or more precisely, when exactly on the way. If in a year time, five, ten, or wherever may be. Only after the crisis has happened is possible to have a fair understanding of why, and how it happened, (Białowolski and Weziak-Bialowolska, 2013). 
The 2008 economic crisis brought to organizations around the world a perspective that many have never passed through. Even though crisis and economy are inseparable, and in a way or another for sure an economic downfall has visited the prospects of many firms. The 2008 crisis was a much deeper and wider crisis than the traditional world has ever seen, (Ali et al., 2012). Even that the crisis has hit each country, and firms’ sector in a different way, or that is to say, each firm has absorbed the impact of the crisis depending on how this company had their financial aspect in order or not.    
In addition, (Baxamusa et al., 2015) emphasize the macroeconomy as a way to maintain the organization with a solid view towards its research and development. The economic crisis of 2008 rippled throughout the globe, and although some countries felt the impact more than others, every country shared a downturn in its economic growth. While analysing from the research and development perspective, the Nordic countries for example, because of the robust knowledge-intensive industrial structure, such countries and companies appeared to be less sensitive to the economic recession in which the world economy passed through. 
Moreover, while studying all the situations, the other extreme of the balance also shows as true. Countries such as Greece and Romania for example, had an extremely difficult experience during, and to recover from the crisis. These countries, with rare exceptions, do not have any incentive so that organizations invest in their research and development. Furthermore, studies have shown that despite the fact that governments do not invest, or through taxes have incentives so that such companies can lead studies on innovation, this does not mean that the government is investing in other aspects, or that the decline in government R&D expenditures, not always is connected with a lower general expenditure from the government (Ghaffar and Khan, 2014).
The perspective of a country having a solid politic of incentive for companies to innovate can bring for organizations more partnerships, which in turn will develop the economy of that country in a way that an economic recession as 2008 will be felt in a different level, and also the recuperation of such economy will be much faster in comparison with countries that do not have politic of research and development (Rehm, 2018). 
A good example of it can be seen in Ireland, which has changed over the years the understanding of how incentives in research and development impact the macroeconomic of a country. Ireland is one of the leading researches and development in the world, offering an ideal commercial, political and social environment for companies to carry out successful and profitable research, development, and innovation (RDI) activities. This has attracted global leaders in key high-tech industries to undertake RDI projects in areas such as pharmaceuticals, biotechnology, ICT, and financial services, transforming, therefore, the economic status of the Irish population, and been one of the best countries to recover from the 2008 crisis, (IDA Ireland, 2021). 
To conclude, it is wise to say that the importance of research and development in the ongoing health crisis due to COVID-19 is vital, and cannot be overemphasized. Through research and development, in this case, in a record time, the pharmaceutical sector, has developed a vaccine against the Coronavirus and brought to the world aspects of hope and some economic stability (Mozumdar and Agca, 2021). 
In addition, despite the fact that most sectors of the economy are doing poorly, or only well enough to maintain it open, there are sectors in the economy that should take advantage of the moment that the macroenvironment is availing these sectors and emphasize the R&D aspect in the industry. Sectors such as E-commerce, remote working, home health and fitness, game companies, tech companies, and the already mentioned pharmaceuticals. The economic crisis that the COVID-19 will bring to the world is likely to stay for some time, and most of the sectors will feel the hit. Those sectors not influenced by this situation should make the most of it to be ahead of the competition, plan, and establish a solid R&D (Sharma, 2021).
[bookmark: _Hlk71570291]
2.8 [bookmark: _Toc72431980][bookmark: _Toc73724412]Conceptual Framework
The impact of the apports in research and development account in the stock exchange of companies have as already stated two possible ramifications. First, the idea that R&D intensity appears to be associated with the improvement of such organizations in the financial market (Anagnostopoulou and Levis, 2008). That is to say, it is possible to find a positive correlation between research and development expenditures, and the share prices of these firms.
Even though, it is important to keep in mind that, the firm size, is often used as a measure of the firm’s information environment. Large firms are widely investigated and followed by financial analysts, investors, and the media, whereas public interest in small firms is much more limited. Consequently, the information set regarding the future prospects of large firms is likely to be richer than that of small firms. That is to say, the effect of research and development spending is not always obvious from this figure alone, and there is the need for a wider perspective while analysing this ramification, or have an understanding that other aspects such as goodwill, advertising, etc. may if not brought to the equation, been understood (Collins and Kothari, 1989). 
On the other hand, however, and important to mention, is the fact that studies have shown that the impact, solely, of the research and development in the stock market does not bring to companies a competitive advantage, or that this may result in a future benefit for the company, given the uncertainties surrounding the results of research and development (Levine and Beck, 2002). This view would be consistent with the functional fixation hypothesis, where the long-term benefits of research and development are left out of the equation. 
Having said that the top of the framework consists in assessing how the research and development may affect the financial perspective of a company, and also how the market understands the research and development of such an organization. That is to say, how the innovation, and the investments in the knowledge of a firm impact the perception of the market. 
The bottom of the framework consists of assessing the research and development. Understanding how the perspective of companies having an understanding of this account, or in other words, how the research and development work from the point of view of organizations that have this account developed and have a solid innovation aspect in the firm. The bottom part of the framework focuses on the perspective that the research and development have in the stock exchange of a company. The hypotheses that derive from the market understanding of firms that have a strong R&D. Moreover, the impact of the economic crisis in this account, or how companies manage R&D once the macroeconomy is in a recession, as for example the 2008 economic crisis.

2.9 [bookmark: _Toc72431981][bookmark: _Toc73724413]Theoretical Framework
(Vinz, 2015) understand theoretical framework as a collection of interrelated concepts. A theoretical framework guides the research determining what things the research will measure, and what statistical relationship the study will analyse. (Arslan et al., 2006) add, theories are formulated to explain, predict, and understand phenomena and, in many cases, to challenge and extend existing knowledge within the limits of critical bounding assumptions. The theoretical framework is the structure that can hold or support a theory of a research study. 
The theoretical framework introduces and describes the theory that explains why the research problem under study exists. (Labaree, 2008) once discussing the effects, or the importance of the theoretical framework in a research process, one can categorize it into four dimensions. First, a theoretical framework has the ability to organize and focus the study. Second, reveal and conceal meaning and understanding. Also, situate the research in the scholarly conversation, and lastly, reveal the researches’ strengths and weaknesses.
2.10 [bookmark: _Toc72431982][bookmark: _Toc73724414]Research Methodology
(Goddard and Melville, 2004) state that research is more than the process of gathering, processing, mastering information, it is rather the process of analysing an aspect from a different angle. A way of bringing a new voice to the subject in discussion. It is about answering questions, creating new points of view, and or expanding the boundaries of the understanding of a specific matter, it is the systematic quest for undiscovered knowledge.
Research methodology is the specific procedures or techniques used to identify, select, process, and analyse information about a topic. For (McCombes, 2019b) a research methodology is the connection between the research and the methods used to do the work. Research methodology should bring aspects of what was done in the studies, and also how was done. Therefore, it is possible to perceive, first, the type of research, second, how was collected the data, third, how was analysed, lastly, the tools that were used in the development of the work. Another possible definition, research methodology simply means how. There is, how the researcher systematically designed the research in order to make sure all the important points of that specific study were assessed, and further, that the connection between such points was expressed in a clear and concise way, (Jansen, 2021).
The hypothesis and the model used are based on (Green et al., 1996) and are presented below.
H1 – The proportion of total research and development expenditure in a company’s annual report is likely to have a positive impact on its firm market value. 
The importance of the hypothesis in this study is to verify whether research and development expenditure is also a relevant value if incurred in the year in progress. As a state, and discussed in depth below, the impact of the apports in research and development could have for the company an impact, or prove positive only after a period of time, and not immediately been felt in the market value of the company.
H2 – The proportion of research and development expenditures disclosed in a company’s annual report will be capitalized by the market despite their account treatment.
The importance of the accounting treatment of the company while related to research and development seems to have no impact on the market. That is, unless research and development expenditures capture some fundamental omitted variable, the market appears to make attempts to capitalize on research and development expenditures.

H3 – The proportion of research and development expenditures disclosed in a company’s annual report will be positively related to residual income.
It is important to notice that as an exploratory study, the results reported here should be taken as a way of developing a perception of how the market understands and absolve research and development expenditures. Therefore, the size of the coefficients should not be perceived as the most important measure, rather the relation to each other. 

H4 – The proportion of stock returns for firms with high research and development expenditures will be higher than those with lower expenditures in R&D.
Therefore, following the work, and the model of (Green et al., 1996) the hypothesis derived from it follows the assets in place can be designed as the sum of book value plus discounted value of the future residual income stream. Thus, the valuation of the assets in place:
[bookmark: _Hlk71693093]
		(1)

Where:

 is the market value of firm  at time .
is the book value of firm  at time .
 is the residual income of firm  at time  + .
 is the appropriated risk-adjusted cost of capital for firm  at time  .
 is the expectations operator. Expectations are formed at time .

Residual income is defined as:
 = ( 				 		(2)

Where:

 is an appropriate measure of income.

Assuming residual income in a declining at rate  starting from the current realised value. Thus

  				(3)

This modelling of future expected residual incomes is consistent with competitive advantage that allows the earning of superior accounting rates of return (i.e., in excess of the cost of capital, ) being steadily eroded, as in competitive markets. It is possible to reduce equation (1) keeping risk-adjusted cost of capital treated as constant, , combined with equation (3) and well-known results about the sum of an infinite geometric series to:

[bookmark: _Hlk71693196] 							(4)

Where:

 								(5)
(Green et al., 1996) highlight the importance of if research and development are expressed as expense and  is measured before subtracting current research and development expenditures, there will be a match in the measurement of book value and residual income, as they do not account for research and development apports. Another point is that current residual income can be a measure of past apports in research and development, thus  can be thought of as capturing the value in excess of the book value of assets in place.
[bookmark: _Hlk71570431]Also, market value can be a reflection of the expenditures that have not yet turned into projects. That is the assets in place are derived from past apports that the firm made in the research and development account, and not those investments that are been made at the present moment. Research and development expenditure should, therefore, be added separately on the right side of . Thus, the reason to add residual income as an explanatory variable market value, and once this is done, research and development expenditure has no incremental information as to the market values, (Sougiannis, 1994).
(Green et al., 1996) the full understanding of the aspect of research and development through the equation may bring speculation of the theoretical size of the coefficient and also the factors affecting it. Analysing research and development expenditures as a process, being this either positive, that is, the investments produce a viable project resulting in an increase in market value, book value, and residual income. Or, the investments in research and development are valueless. In both cases the aspect of the project has a life cycle, , and moreover, the expected growth in the rate of investment in research and development, , grown at rate, , have to be taken into the equation. Thus, current research and development expenditures at time  as , the past and current contribution of research and development expenditure to market value is:

[bookmark: _Hlk71693339]         		 (6)

Equation (6) while analysed as a geometric series reduces to:

 			 (7)

The multiplier of  can be said to be equal future value of ordinary annuity of n payments of $1 at rate of interest ( . will be equal to 6.74 when 
Therefore, it is possible to adapt equation (4) to:
 						 (8)
Where:

 			 (9)

In this case γ is used to analyse the difference of research and development expenditures while this occurs, and the possible effects on profits. Further, as a way of controlling for size, equation (8) is divided by  and thus reduced to:
[bookmark: _Hlk71693433]
 	           (10)

As a way of analysing the size of  and , are added in the equation a few control variables. Moreover, coming down to a final equation model, it is necessary to include a risk factor. Apart from the risk on residual income, already included in equation (2), the risk factor in here is included as to prove that unexpired research and development expenditure are not in essence growth options on assets yet to be acquired, affecting therefore the value of options. In other words, the risk factor is needed, and included to ensure that a separate control factor is the variance of the firm’s stock market returns, (Green et al., 1996). 
The final model to be estimated is:
[bookmark: _Hlk71693765]
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Where:

 Market share for firm  in year ;
 Concentration for firm  in year ;
 Debt to equity ratio for firm  in year ;
 The average debt to equity ration for firm ’s industry in year ;
 The square of difference between debt-to-equity ratio of firm  and that of its industry in year ;
 The annual variability of stock market returns for firm  in year ; and
 A random variable with mean zero.
Also,  is needed to capture the effect of deflated valuation relevant variables, that was not mentioned in the valuation model to be estimated. 

2.11 [bookmark: _Toc72431983][bookmark: _Toc73724415]Conclusion
This chapter has aimed to develop a broader understanding of research and development accounts and their impacts in first, the stability of the firm’s financials, that is, how the innovative aspect of the firm impacts the financial health of such. Second, how the research and development impact the stock exchange of this organization, or how the apports made in the research and development is perceived from the organization’s stock share price. Once companies invest in their R&D the market perceives these investments, and how much fluctuation this brings to the share of these companies.














4. [bookmark: _Toc72431984][bookmark: _Toc73724416][bookmark: _Toc72431985]Methodology and Research Design
[bookmark: _Toc73724417]3.1 Overview
This research primarily aims to understand how research and development account may help companies gain market share in the financial market, or, how those companies performing well in the stock exchange perceive their investments in research and development, and moreover how much of it is apport in this account. As some companies have a greater necessity, and performance in this account, the findings might be subjective to an individual’s perception, and therefore, an interpretivism philosophy is suitable for this project, which simply means that the results are in a sense study solely, and interpreted from a point of view, and therefore not the only true, which will be demonstrated and discussed over methodology and research design.

3.2 [bookmark: _Toc72431986][bookmark: _Toc73724418]Research Philosophy and Approach
It is of vital importance in the process of developing research to consider the theoretical aspect of it, as this gives a background to what the research is trying to prove, and moreover a compass on which the studies will be settled. The research philosophy and approach for a dissertation follow in a way a path that step-by-step enhances the main idea that was established with the question to be answered, or a gap to be understood. The idea is to ground and design the research, keeping always in mind throughout the study the connection to what the work is trying to prove. Further, the collection of data can add another understanding of how the research will progress in terms of the different philosophies, approaches, strategies, choices, time horizons to use for such study, (Saunders et al., 2009).

[bookmark: _Toc73591600][bookmark: _Toc73596319]Figure 1: The Research Onion 1 

Research philosophy can be seen as a sum of believes and assumptions that bring to the research an aspect of where the data is to be collected, and the development of such knowledge. The understanding of the philosophical position is vital to the connection of the work and to a full understanding of the study. Questions such as how what, and why to research have to be assessed in the research philosophy (Remenyi and Williams, 1996).
Having said that, in order to build up the knowledge, it is important an understanding the theories behind the research philosophy. In the process of building the research, before carrying out the empirical analysis, identification of the philosophical, and approach is necessary. In the process of developing the research through Saunders’ research onion, there are four ramifications from which research philosophy flow, that is positivism, realism, interpretivism, and pragmatism (Marabelli and Galliers, 2017). As already established Saunders’ research onion describes the different decisions the researcher needs to make in the process of developing a dissertation. The idea is to work from the outside of the onion inwards, and thus giving the necessary compass of the research, and therefore an easier understanding of the work. Philosophies are the first step while peeling the research onion.
The philosophy adopted by this study is interpretivism. Interpretivism relies on the idea that the researcher performs a specific role in observing the social world, also the interest of the research is taken into account in this philosophy. The main idea of this philosophy is to perceive the data from a particular point of view. (Willis, 2007) goes on to say that interpretivism does not specify a certain type of research method. However, it does take a very strong position on how the research should be understood. Interpretivism believes that reality and the individual who observes, that is the object and the subject, are inseparable (Stainton, 2020). On top of that, it is important to mention that there are two main ways to gather information for research, primary and secondary. This work is based on a secondary collection of data. Secondary data is information already collected and formatted (Oxford Dictionary, 2021). The primary collection of data is gathered by the researcher.
This study aims to explore research and development and how it affects the financial market. The secondary data used in the study aims to analyse trends, and therefore a deductive approach is selected for the study. (Streefkerk, 2019) states that whilst a deductive approach is aimed and testing theory, an inductive approach is concerned with the generation of new theory emerging from the data. While one starts from the theory trying to make the connection with the data, the other uses as starting point the information that was collected, and then draw to a possible theory. For that reason, the approach used in this study will be the deductive approach, as this starts from an already settled theory to design the hypothesis, thus a confirmation or rejection will be made after a test or observation. The deductive approach usually emphasizes causality. Through a series of causalities, a theory is then established or perceived, and hypotheses are made, hence the reason for the name deductive approach, (Gabriel, 2013).
[bookmark: _Hlk71570514]
[bookmark: _Toc72431987][bookmark: _Toc73724419]3.3 Research Strategy
The research design is created to help the author plan how the collection of data will be done and therefore achieve the best result. Following the research onion, the strategies can vary from experiment, survey, case study, action research, grounded theory, ethnography, and archival research (Saunders et al., 2009). This study will be based on experimental research, which, refers to the strategy of creating a research process that examines the results of an experiment against the expected results. In other words, experimental research is a type of research method in which you manipulate one or more independent variables and measure their effect on one or more dependable variables. The experimental aspect in this method means simply creating a set of procedures to test a hypothesis (Bevans, 2019). While a conclusion is reached, the objective is then to propose recommendations based on the findings of the analysis of the data, emphasizing the main practices that those companies, in this case, studied follow. 
The next layer of the research onion, so to speak, is about choices. As already mentioned briefly, this study will be quantitative research. As this study will be developed on the statistical analysis of numbers, collected from DataStream and or annual reports, of selected companies, quantitative research is the most suitable for the study. Further, following the next step in the research onion, monomethod will be the choice for this project. This type of method takes place when the researcher goes about collecting qualitative or quantitative data based on the decisions made in the previous stages of research onion. The most important point while conducting monomethod research is to recognize the research flow. If the researcher is trying to connect numbers or preferences will have an impact on the prospects of the research, as each perspective impact a specific kind of method. (Bell et al., 2018).

[bookmark: _Toc72431988][bookmark: _Toc73724420]3.4 Collection of Data
As mentioned, this study utilizes quantitative research methods to access external information. The secondary data for the study was collected from DataStream, and/or the company’s annual report. Moreover, this study is based on a longitudinal time frame, which is the next layer in the research onion, this can vary from, cross-sectional or short-term study, involving the collection of data at a specific point of time, and longitudinal, collection of data repeatedly over a long period of time in order to compare data. 
(Thomas, 2017) states that a longitudinal study researches that are carried over a period of time repeatedly in order to examine and detect changes that might have occurred. Usually, these kinds of researches are, most of the time, correlational studies, in which data are selected and observed with many different variables. The aim of a longitudinal study is that researchers through the observation of the data are able to detect developments or changes in characteristics, been these from individuals, populations, firms, or any level of society.

[bookmark: _Toc73724421]3.4.1 Sources
As evaluated earlier, the aim of this study is to analyse the importance of research and development accounts for a company. The secondary data were collected, around and focusing mainly in evaluate research and development, by the author and are all public information, available in DataStream websites, and the company’s annual reports. As the sample rely on public limited companies, all information needed in terms of analysis of data is available on the internet. Following the studies of (Green et al., 1996) the variables for the project are:
(i) Market Value ( is calculated for calendar year  as the market value of the firm at the time of the research, therefore, May 2021.
(ii) Book Value ( is calculated as the sum of shareholder equity.
(iii)  is measured as earnings before exceptional and extraordinary plus research and development expenditures.
(iv) The cost of capital, , is measured through the systematic risk, beta, is averaged for the year, to then calculate  via CAPM as:
 		                           (12)
(v) Research and development expenditures, , are approximately by the use of research and development expense recognised in the income statement. 
(vi) An estimate of the firm’s market share in its main industry, , is prepared. 
(vii) An estimate of the industry concentration ration, , is prepared. 
(viii) An estimate of the total structure,  is derived by dividing the total of long and short-term debt by the sum of shareholder equity plus reserves.
(ix) An estimate of the average value of the capital structure for the industry to which firm  belongs, , is provided.
(x) The squared difference between the capital structure proxy for firm  and value for the industry to which  belongs,  is set equal to (².
(xi) The annual variability of stock market returns,  is identified and averaged. 
Another point worth mention is the selection of the companies for the study. To avoid any criticism as sometimes the justification of the selected data is not clear, and in consequence, this can bring an aspect of the author been bias, as underlined by (Chong and Yeo, 2015). The companies selected for the study are those that are the most valuable in the Nasdaq exchange at the time of the project: Apple, Microsoft, Amazon, Alphabet, Tesla, Facebook, Nvidia, PayPal, Netflix, and Intel. The main criteria apart of been the most valuables companies in the Nasdaq exchange is to have expenditure in the research and development account. To that end, all companies were approved.

[bookmark: _Toc73724422]3.4.2 Access and Ethical Issues
As already state earlier, as this study is based on an empirical analysis based on secondary data, all necessary information for the research is available online, therefore the need for an informed consent form was not necessary. In other words, as this study is based on information already available on DataStream websites, and the company’s annual reports, the author does not need to consider ethical issues that might arise in researches that need primary data, through surveys with personal information.  

[bookmark: _Toc73724423]3.5 Approach to Data Analysis
As mentioned, this research is based on quantitative data analysis. (Dudovskiy, 2018) data analysis for quantitative studies involves critical analysis and interpretation of figures and numbers and attempts to find the rationale behind the emergence of main findings. The importance of selecting the right approach is that this influences the development of the study. The researcher must be mindful in order to merge the research question with the proper approach, in this way the study will emphasize the findings. 
Also, descriptive statistics were used to show and summarize the main results originated by the test of the hypothesis. To explore the research question, this study was based on interpretivism, a deductive approach in order to express the results. And again, to not have any bias towards the companies selected, the ten most valuable in the Nasdaq exchange were the companies elected for the study.

3.6 [bookmark: _Toc72431989][bookmark: _Toc73724424]Conclusion
In this chapter, the author aimed to ground the study in the different research philosophies and approaches. The study does not seek to have a correct or incorrect result. The main idea was to establish the research in the most suitable philosophies and approaches. Thus, an interpretivism philosophy is the chosen one, and quantitative research is appropriated. 
Even though there are studies already analysing the connection research and development and stock exchange, or the impact of the first in the second, this study tries to understand how the ten most valuable companies in the Nasdaq exchange operate this account in order to make recommendations to other firms. A deductive approach, therefore, was taken to evaluate patterns and relationships.

5. [bookmark: _Toc73724425]Presentation and Discussion of Findings
[bookmark: _Toc73724426]4.1 Overview
As already expressed in previous chapters, as competition, in the fast environment that the 21st century imposes on society increase, companies in order to excel and stay ahead of rivalry, need to have a broad perspective of each aspect that is related to a company such as social, marketing, responsibility towards environment and animal cruelty, and above all, the financial aspect. For (Handy, 1993) the organizations that play a big role in the market, and this tends to increase with the interaction consumers vs. companies each time more entangled, have to have a full understanding of the macro in order to act in the micro, and how the micro may impact in the macro. That is, a whole perspective of the actions and implications that this organization takes, and moreover, the organization's culture must be emphasized in every and each action taken.
Having said that, this chapter intends to first examine the data collected from the ten most valuables companies in the Nasdaq exchange in order to establish the importance of the research and development account to the financial market of such a company. As already stated, this research is conducted on the basis of an experimental study. This means that the data analysed, is researched and perceived from a standpoint, therefore, the work does not intend to give definite understandings or pledge that this is the only true. As highlighted by (Uchiyama, 2011) one needs to bring to the equation a subjective perspective to judge a subjective matter. In other words, while interpreting figures, one can look from many different angles, and one does not necessarily reject the other. 
Also, in this chapter, all information used is available and collected from DataStream. The next section thus will present every theme identified from the analysis of the data collected and express the correlations, if there are such, and ramifications of the impact of research and development in the financial market of the firms studied. The aim is to perceive how the financial market weights the investments in intangibles of the sample firms, these having persistently expenditure in research and development from 2015-2019.
To resume the aim of this chapter is to present the relevant findings and present them in an orderly sequence in order to provide clarity to the reader and emphasize the results from the data gathered. As this research is based on a quantitative study, the finds will be present and discussed around the hypothesis placed in the research methodology. Moreover, to bring clarity to the points mentioned, this chapter will present charts and tables of the most important points of the data always trying to make a connection with the hypothesis and the research question.

[bookmark: _Toc73724427]4.2 Findings
In this chapter secondary data is collected in order to bring to the equation the discussion of the data. As highlighted by (Thomas, 2017) the findings should be expressed with appropriate words and phrases that presents the results to the reader. It is vital to connect the theoretical aspect of the work with the practical, to do that, the appropriated collection of data, and most importantly, the correct analysis of the data cannot be overemphasized. The purpose, therefore, is first, merge the theory aspect of the research with the correct statistical tests, and second, to explain the analysis and the steps taken to interpret the data. 
Every important result has to be demonstrated in a clear and cohesive way. As already mentioned in the methodology chapter, the secondary data used in this study are available for researchers, and the flow of the discussion will be based on the equation established by (Green et al., 1996). Through this equation, this research has estimated a valuation model on five annual cross-sections for 2015, 2016, 2017, 2018, and 2019 for the most valuables companies in the Nasdaq exchange. Apart from that, this work will run a few correlations, and regressions on the data selected to emphasize the main points researched in this study.

[bookmark: _Toc73724428]4.2.1 Descriptive statistics 
In accordance with the methodology used by (Green et al., 1996) table 1 analyses various samples statistics for market value ( book value ( residual income (), and research and development expenditure ( in order to indicate salient features of the sub-samples employed, in terms of both size of firm and amount of research and development activity. It is possible to perceive a stream of increase of research and development expenditure, which is analysed in depth below in the topic related to research and development. The expenditures in research and development range from relatively minor to very substantial amounts. In order to highlight the important features in each sub-sample, table 1 will be split and expressed into years. 
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[bookmark: _Toc73633068]Table 1: Sub-Sample Characteristics (Market Value, Book Value, Research and Development and Residual Income.

Notes: 
(i)  is market value for firm  of financial year 
(ii)  is book value for firm  of financial year ;
(iii)  is research and development expenditure for firm  of financial in year 
(iv)  is residual income for firm  of financial year .

It is possible to notice for the market value variable (, apart from the year 2018 where the median value decrease in comparison with 2017, and the minimum value does not increase as substantial as the rest of the years studied, that the sample appears to be concentrate in the middle part of the distribution for those variables. That is to say that, despite the companies studied belong to different sectors, and each sector should be seen with its specificity in terms of need of investments, e.g.: Apple a technological company vs. Netflix a production company, the firms of the sample share almost the same market value. 
This would favour H1 and show that the proportion of total research and development expenditure in a company’s annual report is likely to have a positive impact on its firm market value, assuming that other conditions been equal. In order to bring robustness to this point, correlations for firm market value and research and development expenditure for every company analysed in this research is expressed below. Nevertheless, it reports a high correlation for the mean values of the samples, in which a suggestive evidence that research and development intensity correlated with a firm market value. Even though that the size component is not been taken into consideration for this study, given that the purpose is to analyse the behaviour of the variables studied, it is important to mention that larger firms streams of research and development expenditure usually follow different patterns (Blundell et al., 1999a). 
Another point worth to mention even though, again, this research does not take into account, is the country origin of the firm. As mentioned in the literature review, each country has its understanding and may act, if so, in many different ways in order to help the firm acknowledge the importance of research and development for the company, and thus to the country. Countries such as Sweden and Denmark, and even Ireland lately, have a full understanding of the importance of research and development for the development of the country, on the other hand, countries such as Romania and Greece still in the process of establishing this importance (Anagnostopoulou and Levis, 2008). Despite it, all the sample selection derives from companies based in the USA. 
For the book value variable (, it is possible to notice that the mean values are closer to the maximum, rather than the minimum, especially for the year 2018. (Seth, 2021) as book value literally means the value of business according to its books or accounts, as reflected in its financial statements, if the average figure is more concentrated at the top of the sample, and moreover, the difference of the mean market value and the mean book value stays consistent throughout the years studied, this would bring an understanding that the results are largely consistent with prior studies, and the findings would be consistent with H2 that the market capitalizes expenditures in research and development despite the treatment of this account, hence following the UK stock market and the studies of (Green et al., 1996).
Following the equation established by (Green et al., 1996) table 2 brings characteristics of key variables in the regression, ,  and . Again, in table 1, observing the difference between the minimum and maximum values and the median and mean values for each key variable suggests that their sub-sample distributions are skewed with a concentration of values at the middle. 
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[bookmark: _Toc73633069]Table 2: Descriptive Statistics for Key Variables in Each of the Sub-Samples.	
Notes: 
(i)  is market value for firm  of financial year 
(ii)  is book value for firm  of financial year ;
(iii)  is research and development expenditure for firm  of financial in year 
(iv)  is residual income for firm  of financial year .

Cross-sectional valuation models represented by equation (11) are first estimated on each annual sub-sample and the pooled sample. Important to mention that, although the equation established by (Green et al., 1996) first, remove the controls variables from equation (11), and the resulting reduced form equation estimated on each annual sub-sample and the pooled sample, and also, in their studies as the number of sub-sample are high and in some cases, this would bring abnormalities for the data, and consequently a clearly less satisfactory study, the equations are re-estimated on reduced samples and a reduced pooled sample in which all observations with market-to-book ratios  in excess of ten and/or research and development expenditures-to-book ratios ( in excess of one are deleted, this research, as already state, does not have the same issues, as this study focus in a selected range of the sample, that is, the ten most valuables companies in Nasdaq exchange. 

[bookmark: _Toc73724429]4.2.2 Research and Development and Residual Income
(Green et al., 1996) the valuation model is based upon the idea that the excess of market value over book value for assets in place is equal to the present value of future residual income, where residual income is defined as earnings less a capital charge. It is assumed that future residual incomes can be modelled as exponentially declining and, hence, the present value of future residual incomes can be captured by representing the excess of market value over book value as a linear function of current residual income. The mean for residual income over book value () for 2015 is 0.15 with stand deviation of 0.24, for 2016 is 0.14 and stand deviation of 0.19, 2017 is 0.13 stand deviation 0.16, for 2018 is 0.15 stand deviation of 0.18, and finally 2019 is 0.15 and stand deviation of 0.16. Also, the minimum and the maximum stay with no much change over the years, in either extreme. 
Although the valuation model used in this study treats all firms as if they are subject to the same cross-sectional valuation equation. There seems to be evidence for the samples analysed that the residual income seems to be significant and positive throughout the years and the firms researched. For (Blundell et al., 1999a) this might be taken as further evidence that the market measures this position of the firm. The impact of residual income on market value seems to be strong. 
Nonetheless, it is wise to say that, although the correlation research and development and residual income cannot be rejected, under the hypothesis that the proportion of research and development expenditures disclosed in a company annual report will be positively related to residual income (H3), there seems to be a lagged in terms of the valuation of these values, and therefore a proper valuation and correlation would be not accurate. (Green et al., 1996) highlight this perspective, and add that, given that there might well be differences between firms in different industries with respect to both the sustainability of excess profits and the type and time horizon of research and development activities engaged in, constraining the coefficients of residual income and research and development expenditure to be equal across firms is probably inappropriate. 
In summary, although the empirical findings related to research and development expenditures with residual income, or at least it reports a correlation between these two variables. It is rather unsure if this happens derived from the correlation between these two variables, and subsequent analysis would be needed. As state by (Green et al., 1996) alternative estimation techniques are possible. The use of a truncated sample approach combined with maximum likelihood estimation techniques could be applied to the data in order to an in-depth analysis of the subject. Assumption that will not be fulfilled in the present study.

[bookmark: _Toc73724430]4.2.3 Research and Development vs. Market Value
As an alternative approach to dealing with how the market value of a firm absorbs the investments in research and development (H1), the findings reported in the correlation analysis of the market value and the research and development analysis, apart from Tesla, emphasizes the link between the investments in research and development and market value. The progressive correlation is followed throughout the years and, again, favour H1 showing that the proportion of total research and development expenditure in a company’s annual report is likely to have a positive impact on its firm market value. Another important stream is that on average the companies on the top of the sample seems to spend much more than the ones at the bottom, which can bring another factor to prove H1, even though worth mention that the size aspects are not been analysed in this study, this may emphasize the connection between the performance in the financial market and research and development expenditure, providing support therefore for H4.
Consistent with (Blundell et al., 1999a), analysing a small sample as this study intends, has costs and benefits. That is, although all these estimates suffer from a lack of precision due to a small sample size, they appear consistent with the tenor of the results reached by (Green et al., 1996). A positive aspect of analyses with such a spectrum is that each firm can be measured from different stand points, as expressed in the correlations below.
As state earlier, in order to deepen the perception of how research and development may interact with the market value of the firm, this section will bring different perspectives of these two variables. Table 3 reflects an in-depth analysis of the apports made by the sample selected for the years studied. 
Research and development have its minimum in 2015 ($651,000.00) and its maximum in 2019 ($35,931,000.00), and a consistent increase of averaged 18% for the mean variable, 20% for the minimum, and 30% for the maximum variables expenditures for the years analysed. This can emphasize the aspect that the companies that usually invest more in research and development, in general, invest 12% more in their search for knowledge than the mean of those companies in the same search.
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[bookmark: _Toc73633070]Table 3: Research and Development Expenditures
[image: ]Another aspect that can be used to emphasize the aspect of how research and development expenditures may be linked with market value is the correlation between these two variables. In order to express this correlation, the charts below can bring a perspective of how these two variables are interconnected. 
[bookmark: _Toc73596320][bookmark: _Hlk73087300]Figure 2: Apple - Market Value vs. Research and development Expenditures
Apple is an American multinational technology company. The average of investments in its research and development for the years studied is over $12 million vs. $817 million averages for market value for the same period. The investments in [image: ]research and development represent 1.5% of the market value of the company. 
[bookmark: _Toc73596321]Figure 3: Microsoft – Market Value vs. Research and Development Expenditures
Microsoft Corporation is an American multinational technology company. The average of investments in its research and development for the years studied is over $13 million vs. $712 million averages for market value for the same period. The investments in research and development represent 1.9% of the market value of the company. 
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[bookmark: _Toc73596322]Figure 4: Amazon – Market Value vs. Research and Development Expenditures
Amazon is an American multinational technology company. The average of investments in its research and development for the years studied is over $23 million vs. $578 million averages for the market value for the same period. The investments in research and development represent 4.0% of the market value of the company.
 
[bookmark: _Toc73596323][image: ]Figure 5: Alphabet – Market Value vs. Research and Development Expenditures
Alphabet is an American multinational conglomerate company. The average of investments in its research and development for the years studied is over $18 million vs. $688 million averages for the market value for the same period. The investments in research and development represent 2.6% of the market value of the company.

[bookmark: _Toc73596324][image: ]Figure 6: Tesla – Market Value vs. Research and Development Expenditures 
Tesla is an American electric vehicle and clean energy company. The average of investments in its research and development for the years studied is over $1 million vs. $49 million averages for the market value for the same period. The investments in research and development represent 2.3% of the market value of the company.
[image: ]
[bookmark: _Toc73596325]Figure 7: Facebook – Market Value vs. Research and Development Expenditures
Facebook is an American technology conglomerate company. The average of investments in its research and development for the years studied is over $8 million vs. 419 million averages for the market value for the same period. The investments in research and development represent 2.0% of the market value of the company. 
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[bookmark: _Toc73596326]Figure 8: Nvidia – Market Value vs. Research and Development Expenditures
Nvidia is an American multinational technology company. The average of investments in its research and development for the years studied is over $1 million vs. $83 million averages for the market value for the same period. The investments in research and development represent 2.0% of the market value of the company.

[bookmark: _Toc73596327][image: ]Figure 9: PayPal – Market Value vs. Research and Development Expenditures
PayPal is an American online payments system company. The average of investments in its research and development for the years studied is over $1 million vs. $80 million averages for the market value for the same period. The investments in research and development represent 1.8% of the market value of the company.
[bookmark: _Toc73596328]
[image: ]Figure 10: Netflix – Market Value vs. Research and Development Expenditures

[image: ]Netflix is an American production company. The average of investments in its research and development for the years studied is over $1 million vs. $88 million averages for the market value for the same period. The investments in research and development represent 1.1% of the market value of the company. 
Figure 11: Intel – Market Value vs. Research and Development Expenditures
Intel is an American technology company. The average of investments in its research and development for the years studied is over $12 million vs $203 million averages for the market value for the same period. The investments in research and development represent 6.3% of the market value of the company. 

[bookmark: _Toc73724431]4.2.4 Research and Development and Financial Market
As already discussed above, although this can be a subjective matter as analysed by (Donelson and Resutek, 2012), such as to analyse of patents, which the great majority are believed to be of effectively zero economic value. An important stream while analysing the data for the study, is that on average the companies on the top of the sample seems to spend much more than the ones at the bottom, which may emphasize the connection between the performance in the financial market and research and development expenditure, providing support therefore for H4, and proving that the studies of (Green et al., 1996; Stark and Thomas, 1998) remain strongly significant. For (Green et al., 1996) the UK stock market does not appear to be simply fixated on earnings, at least not in the case of research and development expenditures. It is important to mention, however, that the correlations with long-term investments in research and development seem stronger, and may bring a higher future return (Donelson and Resutek, 2012).

[bookmark: _Toc73724432]4.2.5 Alternative Measures of Innovative Output
Innovation headcounts are often criticized for being too subjective as a measure of innovation output (Blundell et al., 1999a). The need for robustness while analysing figures is a common, and useful practice that brings clarity for the reached results. (Beers and Anderson, 2021) highlight the importance of regression analysis as this study how one variable (the independent variable) describes another variable (the dependent variable). A regression will calculate the intercept and slope coefficients of a line that finds the minimal distance between the various observations of research and development expenditures in the scatter plot. 
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[bookmark: _Toc73633071]Table 4: Regression analysis – Research and Development vs. MV/BV/Inventory/RI

From table 4 it is possible to see that the correlation research and development, market value (R²=0.58), book value (R²=0.42), inventory (R²=0.60) is high, and not so high with residual income (R²=0.18), these may emphasize the rejection of H3, the proportion of research and development expenditures disclosed in a company’s annual report will be positively related to residual income, although the correlation (ρ=0.74) it is still significant. Another possible conclusion from table 4 providing support for H1 and H2 is the high correlation between research and development and market value (ρ=0.89), and book value (ρ=0.80). 
Further, as the p-value for market value (0.010), book value (0.043), and inventory (0.009) are smaller than 0.05 this means that the variability in the conditions is not the same, that is to say, the scores in one condition vary much more than the scores in the second condition, or the impact of the independent variable in the dependent variable is stronger than the other way around proving the impact of research and development in the study of the variables. Also, the lower 95% of residual income (-0.124) and the upper 95% (0.454) emphasize the rejection of H3) the proportion of research and development expenditures disclosed in a company’s annual report will be positively related to residual income.

[bookmark: _Toc73724433]4.3 Conclusion
    This chapter through an empirical analysis has assessed the hypothesis placed in the research methodology. It is possible to conclude that the figures study in this research favour H1) the proportion of total research and development expenditure in a company’s annual report is likely to have a positive impact on its firm market value. Also, favour H2) the proportion of research and development expenditures disclosed in a company’s annual report will be capitalized by the market despite their account treatment. As well as H4) the proportion of stock returns for firms with high research and development expenditures will be higher as to those with lower expenditures in research and development. However, the empirical data does not favour H3) the proportion of research and development expenditures disclosed in a company’s annual report will be positively related to residual income. 















6. [bookmark: _Toc73724434]Concluding thoughts on the Contribution of this Research, its Limitations and Suggestions for Future Research

[bookmark: _Toc73724435]5.1 Contributions and Limitations of the Research
This study examines the relationship between research and development, financial market, market value, and residual income. It investigates how the most valuables companies assess and utilizes their research and development. The results find positive relations with prior studies and emphasize the importance of a solid understanding of the firm towards research and development. 
Nonetheless, it is important to mention that, there are a number of limitations that might have affected the outcome of this research, such as time constraint, sample size, the selected variables, and the current moment of the macroeconomy. Time constraint is the biggest issue related to this work as the research had to be conducted within a limited period, it affects also the sample size, and lastly the time frame of the study 2015-2019, those factors have to be taken into consideration while interpreting the results. 

[bookmark: _Toc73724436]5.2 Recommendations for Practice 
This study shows that companies that excel in the financial market have a thorough understanding of the importance of research and development. The research revealed that the top companies in the Nasdaq exchange, and the high top of the sample, spend on average 12% more in research and development than the median of the sample.
This finding is useful for business shareholders willing to have a greater impact in the financial market. This study is useful also for investors because a clear view and a deeper understanding of how successful companies treat their research and development can improve the effectiveness of decision-making. Lastly, the findings of this study are useful for governments that rely on the assumption that research and development are an aspect of and should be discussed by organizations only, rather it suggests that the efforts made by governs with the intention to develop acknowledgment of the importance of this process, ripple through many levels in the economy, and the forecasts for those that incorporate research and development are always positive. 
Research and development have been evaluated to be successful in driving companies to place themselves in a favourable position in the financial market. With the intensity and fastness of technological advancement of the 21st century, this understanding more than bringing opportunities for companies and governments underline the importance of a solid market structure on innovation and its economic interpretation.	

[bookmark: _Toc73724437]5.3 Recommendations for Future Research
Considering the concept, and the sample for the study, there are various aspects that can be further developed in order to bring different perspectives to future researches. The present study has focused on analysing the most valuables companies in the Nasdaq exchange as this may emphasize the objective of the study. However, future researches should examine the apports of research and development in other countries and other stock exchanges, as this can be seen as an issue in this study, especially in emerging markets, and undeveloped countries to bring the comparison factor with this research and U.S. Further, an in-depth analysis of a specific sector could be useful as well, as this would bring to the equation a contrast with firms in the same sector. 
Future research could study different points of view about the sample, for example, analyse the companies that have grown faster in market share instead of the most valuables ones. Also, as a way of balancing out, how companies that do not invest in research and development perform in the stock exchange. Future research should examine how research and development expenditures have been affected by the COVID-19 crisis. As previously state, the impact of the COVID-19 crisis will be felt in a way or another by all sectors. As this study analysis research and development from 2015 to 2019, the crisis aspect will not be measured in this research, but certainly, this would bring a new perception for future studies.
As this research has selected some financial indicators such as stock exchange, market value, and residual income, future studies may decide to include other indicators as a way to emphasize the importance of research and development in a company, bankruptcy would be a good measure to highlight the importance of R&D. These indicators would improve the analysis and bring depth to the discussion.

[bookmark: _Toc73724438]5.4 Final Conclusion and Reflections
This paper has argued that the results presented are in line with models where high market share firms have greater incentives to pre-emptively innovate. There are alternative interpretative interpretations of the results, as state above, however, in line with prior studies, there seems to be a correlation between the expenditures in research and development and the financial market of the firms. Despite the size of the sample, the results reached in this study follow the same pattern of other studies, and highlight the importance for the company and for the economy the research and development aspect to the development of the macroeconomy, and the growth of the firm. 
Lastly, as stated by (Blundell et al., 1999b) it is often asserted that the superior performance of large firms in innovating is because they have higher cash flows from which to finance investment in R&D. The findings of this study suggest that this is not the whole story, dominant firms innovate because they have relatively greater incentive to do so. Firms with high market shares who innovate get a higher valuation on the stock market than those who do not. Further, it seems related that the most developed countries have a thorough understanding of the importance of research and development, which could be understood as a compass to other nations and organizations.
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2015 Sub-Sample  MVi,t BVi,t RDi,t RIi,t

Variable

Median 229,000,000.00 $     57,077,000.00 $        6,441,500.00 $          3,843,000.00 $      

Mean 246,600,000.00 $     88,224,400.00 $        6,540,000.00 $          13,281,700.00 $    

St. Dev.  216,987,557.00 $     92,275,139.00 $        5,418,734.00 $          21,737,803.00 $    

Minimum 17,000,000.00 $        7,201,000.00 $          651,000.00 $              306,000.00 $          

Maximum 583,000,000.00 $     290,345,000.00 $     12,540,000.00 $        71,230,000.00 $    



Table 1
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2016 Sub-Sample  MVi,t BVi,t RDi,t RIi,t

Variable

Median 251,000,000.00 $         74,181,500.00 $        7,982,000.00 $          7,399,000.00 $      

Mean 267,900,000.00 $         102,109,500.00 $     7,444,900.00 $          14,112,900.00 $    

St. Dev.  223,788,317.00 $         100,317,664.00 $     6,176,457.00 $          18,826,229.00 $    

Minimum 34,000,000.00 $            7,370,000.00 $          780,000.00 $              380,000.00 $          

Maximum 608,000,000.00 $         321,686,000.00 $     16,085,000.00 $        60,024,000.00 $    
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2017 Sub-Sample  MVi,t BVi,t RDi,t RIi,t

Variable

Median 364,000,000.00 $         103,886,500.00 $     9,667,500.00 $          10,541,500.00 $    

Mean 387,900,000.00 $         126,029,200.00 $     9,018,700.00 $          16,436,500.00 $    

St. Dev.  308,662,508.00 $         118,383,125.00 $     7,577,607.00 $          19,275,874.00 $    

Minimum 52,000,000.00 $            9,841,000.00 $          954,000.00 $              839,000.00 $          

Maximum 860,000,000.00 $         375,319,000.00 $     22,620,000.00 $        61,334,000.00 $    
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2018 Sub-Sample  MVi,t BVi,t RDi,t RIi,t

Variable

Median 292,500,000.00 $         112,648,500.00 $     11,908,000.00 $        16,694,500.00 $    

Mean 392,300,000.00 $         135,559,700.00 $     10,934,400.00 $        19,917,900.00 $    

St. Dev.  317,820,372.00 $         118,813,954.00 $     9,506,768.00 $          21,933,069.00 $    

Minimum 57,000,000.00 $            11,241,000.00 $        1,222,000.00 $          388,000.00 $          

Maximum 780,000,000.00 $         365,725,000.00 $     28,837,000.00 $        70,898,000.00 $    
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2019 Sub-Sample  MVi,t BVi,t RDi,t RIi,t

Variable

Median 420,500,000.00 $         92,354,500.00 $        13,481,000.00 $        16,811,500.00 $    

Mean 565,600,000.00 $         140,903,900.00 $     12,935,300.00 $        20,792,500.00 $    

St. Dev.  478,937,527.00 $         128,338,182.00 $     11,643,930.00 $        21,094,500.00 $    

Minimum 75,000,000.00 $            13,292,000.00 $        1,343,000.00 $          69,000.00 $            

Maximum 1,288,000,000.00 $      338,516,000.00 $     35,931,000.00 $        63,930,000.00 $    
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Variable Median Mean St. Dev.  Minimum Maximum

2015 Sub-Sample

(MVi,t - BVi,t) / BVi,t 3.01 1.80 1.35 1.36 1.01

RIi,t / BVi,t 0.07 0.15 0.24 0.04 0.25

RDi,t / BVi,t 0.11 0.07 0.06 0.09 0.04

Table 2

Descriptive Statistics (to 2 dp) for key variables in each of the sub samples
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Variable Median Mean St. Dev.  Minimum Maximum

2016 Sub-Sample 

(MVi,t - BVi,t) / BVi,t 2.38 1.62 1.23 3.61 0.89

RIi,t / BVi,t 0.10 0.14 0.19 0.05 0.19

RDi,t / BVi,t 0.11 0.07 0.06 0.11 0.05
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Variable Median Mean St. Dev.  Minimum Maximum

2017 Sub-Sample 

(MVi,t - BVi,t) / BVi,t 2.50 2.08 1.61 4.28 1.29

RIi,t / BVi,t 0.10 0.13 0.16 0.09 0.16

RDi,t / BVi,t 0.09 0.07 0.06 0.10 0.06
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Variable Median Mean St. Dev.  Minimum Maximum

2018 Sub-Sample

(MVi,t - BVi,t) / BVi,t 1.60 1.89 1.67 4.07 1.13

RIi,t / BVi,t 0.15 0.15 0.18 0.03 0.19

RDi,t / BVi,t 0.11 0.08 0.08 0.11 0.08
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Variable Median Mean St. Dev.  Minimum Maximum

2019 Sub-Sample

(MVi,t - BVi,t) / BVi,t 3.55 3.01 2.73 4.64 2.80

RIi,t / BVi,t 0.18 0.15 0.16 0.01 0.19

RDi,t / BVi,t 0.15 0.09 0.09 0.10 0.11
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Variable Mean % Variation  Minimum % Variation  Maximum % Variation 

2015 Sub-Sample 

RDi,t 6,540,000.00 $       13.84% 651,000.00 $         20% 12,540,000.00 $     28%

2016 Sub-Sample

RDi,t 7,444,900.00 $       21.14% 780,000.00 $         22% 16,085,000.00 $     41%

2017 Sub-Sample

RDi,t 9,018,700.00 $       21.24% 954,000.00 $         28% 22,620,000.00 $     27%

2018 Sub-Sample 

RDi,t 10,934,400.00 $     18.30% 1,222,000.00 $     10% 28,837,000.00 $     25%

2019 Sub-Sample

RDi,t 12,935,300.00 $     1,343,000.00 $     35,931,000.00 $    

Table 3

Research and development expenditures 
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R&D vs.  MV BV Inventory RI

Observations 10 10 10 10

Multiple R 0.76 0.65 0.77 0.42

R² 0.58 0.42 0.60 0.18

R² adj. 0.53 0.35 0.55 0.08

Standard Error 0.006 0.020 0.022 0.125

t Stat 3.348 2.403 3.450 1.317

P-value 0.010 0.043 0.009 0.224

Lower 95% 0.006 0.002 0.025 -0.124

Upper 95% 0.035 0.092 0.126 0.454

ρ 0.89 0.80 0.94 0.74

SS 2.356 3.285 2.274 4.650

MS 2.945 4.107 2.843 5.812

F 1.121 5.776 1.190 1.734

m 0.02 0.04 0.07 0.16

β 0.02 0.05 0.08 0.16

γ 37.15 12.98 11.73 1.8

α  1.22

Table 4

Regression Statistics
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