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Abstract 

This	 thesis	 investigates	 the	 differences	 in	 financial	 statement	 item	 value	 relevance	

between	high	technology	and	low	technology	firms	over	the	time	period	of	1990-2010	

as	 well	 as	 a	 special	 case	 of	 IT	 sector	 against	 other	 high-tech	 firms	 and	 how	 this	

perception	 changed	 after	 the	 Internet	 Bubble	 of	 1999.	 By	 enriching	 a	 common	 value	

relevance	test	with	difference-in-difference	methodology,	I	document	some	evidence	of	

significantly	lower	value	relevance	of	book	values	for	high-tech	firms	compared	to	low-

tech	firms	in	the	past	two	decades.	Consequently,	I	 find	that	the	value	relevance	of	the	

same	 items	 in	 terms	 of	 overall	 stock	market	 performance	 has	 increased	 for	 IT	 firms	

compared	 to	 other	 high-tech	 firms	 after	 the	 Internet	 stock	 crash.	 Finally,	 goodwill	

experienced	 a	 jump	 in	 value	 relevance	 of	 IT	 firms	 when	measured	 using	 book	 value	

scaling.	 Other	 financial	 statement	 items	 of	 interest,	 such	 as	 R&D	 expenses	 and	 cash	

flows	plus	accruals	lack	substantial	evidence	of	being	significantly	different	between	the	

categories.	

Keywords:	Value	relevance,	high-tech,	IT,	Internet	Bubble	
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1 Introduction 
 

Financial transactions, in its simplest form, constitute a series of activities firms 

undertake in doing business with their customers and other vendors. These movements of 

funds alter firm financial statements and how they portray the true situation within a firm, 

provided they are prepared free of any biases. Longer time series of such information present 

a general and more comprehensive overview of firm performance, as it is commonly believed 

that company’s past can serve as a predictor of current and future performance (Nichols and 

Wahlen, 2004).  Firms that pursue questionable accounting practices or are unprofitable 

usually receive more skepticism and less trust from investors. However, there is a certain type 

of firms that do not focus most of their attention to financial reporting – it is the business idea, 

innovation and the funding for it the key factors at the inception of such a firm. This category 

is called high technology. 

If well-established firms seek to attract investment by demonstrating superior financial 

performance, entrants are one step behind. It is almost impossible for new firms to make 

substantial profits during the early days of existence due to large start up and equipment 

purchasing costs. Instead, entrepreneurs spend their time devising their business ideas and 

how to properly pitch them to venture capitalists – more specifically, such type of investors 

have hopes of a breakthrough of newly established firms in a sense that they will become 

market leaders in the future. The definition of a potentially successful firm is evolving over 

time as it depends on which products will have the highest demand based on changing 

customer needs. Quite often, the incremental innovations serve this purpose next to the radical 

ones, for example, the invention of a computer in the 1940’s and its constant development up 

to the current period. 

Such rapid growth of high technology raises several questions – have these firms 

become mature already? Have their financial statements become a primary indicator of 

performance? It is of no doubt that they have become significant players in the economy and 

although prior research has documented accounting value relevance changes, their analyses 

focused more on the general market and encompassed years before 1990, omitting the outset 

of Internet firms. The purpose of this analysis is to therefore investigate high technology firms 

and how their financial statement value relevance compares against the low-technology firms 
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over the past two decades. Furthermore, the already mentioned Internet firms are a special 

case of high technology that emerged during the time period under investigation. It is 

therefore interesting to check how these firms compared against the other high technology 

firms, particularly after the Internet Bubble of the 1999 that is believed to have altered the 

perception of IT firms and their business. The research question of this thesis is as follows: 

Is accounting value relevance different in high-tech firms compared to low-tech firms 

over the time period of 1990 to 2010? Is this relevance more different in the IT sector 

compared to other high-tech firms after the Internet Bubble of 1999? 

My thesis contributes to existing research in several ways. First of all, I try and address 

the assumptions of the Ordinary Least Squares, the research method of interest, to the fullest 

extent possible. I maintain correct inferences by computing heteroskedasticity robust standard 

errors using White’s (1980) estimation, same as done in prior research. On the other hand, 

standard usage of OLS normally suffers from correlated omitted variables – I assume this 

problem to be of minor importance since the methodology relies upon the model fit, captured 

by the adjusted R-squared value, obtained by regressing firm’s market performance on 

financial statement items. Coefficient significance is thus of secondary importance. Secondly, 

I make a very specific distinction between high-tech and low-tech as well as IT versus the 

other high-tech sectors in my difference-in-difference regressions, performed while 

controlling for first-order autocorrelation using Generalized Least Squares (GLS) 

methodology. Studies by Francis and Schipper (1999) and Core et al. (2003) were one of the 

first ones that attempted to separate the two groups, however, their efforts were directed more 

towards the overall market rather than high-tech only. I believe their interpretations serve the 

foundation of my research well but are of incomplete structure. Next to that, I try to address 

the change factor in value relevance research by using Fama-French industry database and 

selecting those industries that produce most of the innovative products as perceived by the 

general public. Finally, I use scale effects introduced in Brown et al. (1999) on two 

dimensions to obtain evidence on how investors judge financial items and their relevance 

based on growth prospects (book value scaling) and overall stock market performance 

(market value scaling). 

As mentioned already, the methodology relies upon adjusted R-squared values obtained 

from regressions of market performance on financial statement items as a measure of value 

relevance. To check for differences between high-tech and low-tech, I regress these adjusted 
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R-squared values on a time variable interacted either with high-tech or IT sectors, and several 

control variables, first used in Collins et al. (1997). The average R-squared values are higher 

for the high-tech category in most cases under investigation but not to a large extent – the 

differences fluctuate mainly between 0% and 5%. Time regressions present somewhat mixed 

results, especially when looking upon the separate coefficients estimated using different 

scalings. Nevertheless, the evidence points toward a lower value relevance of assets and 

liabilities for the high-tech industries compared to low-tech industries under book value 

scaling scenario only. Research and development expense, although believed to be of bigger 

importance in the high-tech sector, is not significantly different from low-tech under both 

scaling specifications. With respect to IT sector, the results also appear mixed but still point 

toward a specific direction, this time to an increased value relevance of book values after the 

Internet Bubble under market value scaling scenario. Goodwill and cash flows plus accruals 

did not become significantly more value relevant for IT firms compared to other high-tech 

firms post the Bubble, with the exception of goodwill becoming more value relevant under 

book value scaling scenario only. 

The thesis proceeds as follows: section 2 describes theoretical interpretations of high 

technology, presents the most relevant literature to date and outlines hypotheses development. 

Section 3 describes the data, sample selection procedures and research methodology. Section 

4 discusses the results for high-tech versus low-tech industries. Section 5 discusses the results 

for IT versus other high-tech industries. Section 6 concludes. 
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2 Theoretical Framework 
 

2.1 What is high technology? 
 

There are many topics of discussion about high technology and its long-term 

perspectives with regards to increasing standards of living and booming economies. But what 

does the concept mean in general? The fundamental definition states that firms specializing in 

high-tech hold the potential for highest future growth. Because of these long-term outlooks, 

such activities attract large venture capital investments in hopes of spectacular returns (Elcock, 

2013). The general trend is that over the past couple of decades the start-up companies 

specialize in IT and computer science, an industry not saturated enough, meaning there is 

more room for innovations and possible opportunities to quickly become market leaders. 

However, misconceptions arise upon defining high-tech companies. Those in the IT and 

semiconductor industries, for instance, produce high technology products but firms operating 

in, say, aerospace or pharmaceuticals spend a lot on research and development and use most 

up-to-date equipment to increase their production volumes. The output is not in itself high-

tech but is produced using high-tech. Therefore, the purpose of this section is to present the 

multiple existing definitions of high technology. 

Bielawska (2010) points out that there is no unambiguous and commonly approved 

definition of high-tech. She identifies high technology companies as the ones most dependent 

on knowledge and human resources. Besides the traditional features such as innovative 

activities and investments in R&D, other characteristics such as fast obsolescence, increased 

competition in international trade, quick investment devaluation and high levels of 

employment of scientific and technical personnel are also used to differentiate between high 

and low tech industries. The conclusion of this short study addresses the previously stated 

misconception in a sense that all high technology companies are innovative, knowledge-based 

and use modern information technology, however, not all firms to whom these principles also 

apply are high-tech. As many approaches as there are, due to constantly changing perception 

of a high-tech enterprise, more precise explanations are believed to emerge in the future. Wolf 

and Terrell (2016) take a slightly different approach and emphasize high concentrations of 

workers in science, technology, engineering and mathematics as an important component of a 

high-tech industry. Interesting is the fact that employment in such industries increased during 

the recession years while the other sectors were losing jobs. However, the dot-com Bubble 
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triggered a drop in the demand of technical and scientific personnel and it took longer for 

these jobs to be recovered compared to other industries. This leads to a conclusion that high-

tech firms are hit harder by crises that specifically target them. Steenhuis and Bruijn (2006) 

question the reliability of R&D expenses as an indicator of high-tech industries. They address 

a positive correlation between high wages and employment in high-tech sector, however, 

exemptions apply to industries such as aircraft that spends a lot on R&D but does not pay 

high wages due to simple assembly jobs. Therefore, they distinguish between industry, firm, 

product and life cycle based definitions. Industry level is the most commonly applied 

measure: once it is classified as high technology, all companies in such an industry are 

considered high technology. The other three definitions focus on product obsolescence and 

quick product updates, same as described above. To derive a more comprehensive definition 

of the concept, the authors combine product and process complexity with product 

development rate. This means that products can be of a complicated nature but easy to 

assemble and vice versa. Since technologies advance over time, companies must also keep up 

with the pace: therefore, upon merging these three dimensions of high technology the authors 

construct a table that classifies technology into low, low-medium, medium-high and high. 

This is the methodology also followed by the Organization for Economic Cooperation and 

Development (OECD). 

In light of all the definitions, each company nowadays is at least slightly exposed to 

certain levels of high technologies, either the production of it or its usage. As complex as 

those definitions are, they give quite a clear overview as to how high technologies are 

perceived and how the concept is evolving in terms of its application in different 

circumstances. 

2.2 Literature review 
 

There is a considerable body of research on the value relevance of accounting items and 

its evolution over time. However, the literature focusing on applications to particular sectors 

has been scarce, especially high-tech due to difficulties to properly separate them from all 

other sectors. This section will therefore present the most important scholarly work to date in 

more detail. 

2.2.1 Pioneer research 
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Aside from the general theoretical explanations in accounting, researchers were trying 

to discover empirical evidence that would confirm or disconfirm a stated observation. Over 

time, they started implementing more sophisticated techniques that address the assumptions 

inherent in theoretical explanations. At the outset of value relevance research, however, no 

such models could accurately capture an effect that is free from any bias in sample selection 

or omitted variables. Ball and Brown (1968) followed an event study approach where they 

were trying to figure out how useful accounting earnings are in a context of predicting stock 

returns. Therefore, one of the theoretical assumptions in this study was that markets are 

efficient, meaning that all available information is reflected in stock prices and easily 

accessible to everyone. That is, the information asymmetry is minimized. As a result of their 

research, the authors conclude that about one half of the available information is captured 

within accounting earnings number and the rest by more prompt media sources. Feasible as 

they may sound, the results were not regarded as convincing due to simplistic analytical 

techniques and small datasets. Nevertheless, the paper gained acceptance over time as further 

research emerged that tried to address the problems unresolved in the original work. The 

study is still considered pioneer since it was the very first one to address accounting value 

relevance from an empirical standpoint. 

2.2.2 Links between accounting measures 
 

To make more sense of information content methodology, it is reasonable to search for 

any existing links between the variables of interest. The purpose of the study by Easton 

(1985) was to provide empirical evidence of the information link between accounting data 

(earnings) and the future stream of benefits from an equity investment, and a valuation link, 

between the future benefits and security price. Value, the key input of this research, is 

calculated as the present value of expected future benefits of share ownership. The expected 

future benefits are unobservable and are thus captured by the market-measures of information 

due to their equivalence with security prices, namely the ex post dividend realizations. Since 

future cash receipts is the variable about which accounting data should provide information 

and the formula to determine risk-adjusted dividend capitalization is a widely used one, the 

dividend realizations are chosen to present the expected future benefits in the process of 

determining the valuation link. Regarding information link, the data that is the most reliable 

and accessible to every investor should be used and no other metric than accounting data 

could better represent starting points for investment decisions. More specifically, 
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unsophisticated investors tend to look at the bottom line of the income statement – net 

earnings. Indeed, they are readily available and widely used in both popular press and 

academic research, therefore no exceptions apply here either. The method used by the author 

is a regression of security prices or earnings (the easily available pieces of information) on 

dividend capitalization (the implicit measure, calculated using market-based inputs). There is 

a statistical significance in all of the conducted regressions of the sample period, indicating 

that accounting earnings are a useful summary about the future cash receipts from an equity 

investment. On top of that, security prices provide extra power for this statistical relationship, 

which means some information is not entirely captured within accounting earnings. However, 

such simplistic analysis does not provide deeper insights into the true relationship between the 

variables: no controls are taken into consideration, meaning that the resulting correlation is 

likely to be spurious. Due to that, the observed correlation should not be treated as a causal 

effect – the conclusions of this paper are therefore subject to careful scrutiny. 

2.2.3 Industry analysis 
 

Financial measures, as discussed above, contribute to investor perceptions of firm value 

to a certain extent. Now, delving a little bit to industry analysis, there could be instances 

where this relationship is not so apparent. Amir and Lev (1996) investigate cellular 

companies and compare them against simple industrial firms listed on the New York Stock 

Exchange. The latter portion of the sample is expected to exhibit patterns observed in 

virtually every study on value relevance – accounting earnings and their changes (if 

applicable) are positively related to stock returns (or prices). The cellular industry, as the 

authors observed, was characterized by consistent reporting of negative quarterly earnings. At 

the onset of the 1980s, the industry started emerging rapidly and progressively taking a larger 

portion of the market share. The average annual growth rate of subscribers over almost a 

decade was 62% - consistent with the definition of high-tech that emphasizes a fast moving 

environment, the cellular industry could be clearly characterized as a high-tech industry at 

that time. In addition to that, the research and development expenses together with customer 

acquisition costs, franchise, brand development and other investments in intangibles 

contributed to a large share of expenses for the vast majority of companies in the industry, 

which once again confirms the nature of high-tech industries to attain competitive positions 

by investing heavily in intangible assets – therefore, it is not surprising to see negative net 

income and book value numbers in the financial statements of these companies. Indeed, when 
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comparing financial ratios, such as the market-to-book ratio of cellular companies against the 

rest of companies listed on the NYSE, striking differences can be spotted. The market values 

are disproportionately larger due to investors buying shares of high-tech firms for reasons 

specified earlier in this paper. As a result of price regressions, the financial statement data is 

largely irrelevant for these firms, confirming the notion that investors have hopes for future 

returns. On the other hand, non-financial information appears to exhibit different conclusions, 

however, this part of research is not relevant for this paper and thus will not be addressed any 

further. 

2.2.4 Traditional empirical approach of value relevance 
 

Other researchers focused not only on separate relevance of financial statement 

information but also on the combination of certain items. Collins et al. (1997) investigate this 

issue in depth by isolating the stand-alone effects of earnings and book values as well as both 

at the same time by using the explanatory power of yearly regressions as an indicator of a 

change in value relevance. It was long believed that financial statements have lost their value 

relevance because of wholesale changes in the economy. This is only partially true as 

evidenced by the results of the study – there appears to be a shift from earnings to book 

values over time. More pronounced emergence of a high-tech economy relative to 

industrialized one is also addressed. The four factors believed to be associated with the 

mentioned shift are investments in intangibles, frequency and magnitude of special items, 

incidence of negative earnings and growing number of small firms. Since certain kinds of 

intangible assets are not required to be reported on firm’s financial statements (for example, 

R&D), the accounting information might not be very useful to assess values of companies that 

are likely to have large amounts of unrecorded intangibles. Special item incidence is also 

believed to have caused the decline in value relevance since these items are transitory and 

often negative, as observed empirically. More firms also started reporting negative earnings – 

it comes as no surprise that such phenomena force the shift of relevance from earnings to 

book values.  Furthermore, as costs of financial distress become larger, the book values 

absorb a greater portion of financial statement value relevance – the abandonment value of a 

firm becomes more relevant as well. Finally, smaller firms are more likely to report losses, 

which means the earnings persistence is low and thus book values are more value relevant. 

The first set of results demonstrates that the value relevance of earnings has decreased, the 

one for book values has increased and the combination of the two has increased slightly. 
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When controlling for the four factors described above, the results are not that convincing, 

suggesting there could be unobserved changes in GAAP or any real economic changes that 

are not directly addressed in this research. 

In contrast, other studies document a decline in the financial statement relevance. Lev 

and Zarowin (1999) articulate that this downward trend is due to change that is forced by 

innovation, competition and deregulation, altering firm operations and economic conditions 

not properly reflected by the reporting system. The common activities associated with this 

change are the same as specified by Amir and Lev (1996) in their analysis on cellular 

companies, which result in improper matching of expected benefits with costs. Next to the 

common analysis of earnings and book values, Lev and Zarowin also look at how the 

earnings response coefficients as well as cash flows react to this change. On both measures 

there is a declining relevance over a period of 20 years, only for cash flows it is slightly less 

pronounced due to them being harder to manipulate and their immunity to change-related 

items.  Same results appear when replacing stock returns with stock prices, although the 

research by Collins et al. (1997), as previously discussed, finds that there is no drop in the 

overall value relevance. The reason for this was the time period chosen since it can 

significantly affect the conclusions with the inclusion of new firms over just a few years. 

Furthermore, the authors investigated whether firms who experience movements in their book 

and market values of equity are associated with larger magnitudes of value relevance changes. 

Those firms who experience shifts in their book and market values have a larger decline in 

financial statement informativeness. Same conclusion holds for firms with larger movements 

in R&D intensity levels. The aspect in which this research differs from the ones discussed 

before is that it offers two solutions how to improve the usefulness of financial statements, 

namely by capitalizing intangible investments and by restating financial reports. The former 

solution aims to provide more information to investors about the progress and success of 

innovation-producing activities. However, since some accounting standards require 

immediate expensing of costs related to certain activities and capitalizing opens room for 

earnings management, this solution is still not a perfect guide to deal with the problem at hand. 

With regards to restatements, if there were misinterpretations in historical financial data, the 

restated version of a report could help resolving uncertainties and portray more realistic 

patterns of accounting data and prospects. 

2.2.5 High-tech versus low-tech 
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Francis and Schipper (1999) reinforce the existing research by concentrating on two 

different methods to capture relevance to investors as well as by making a distinction between 

low technology and high technology industries. Apart from the explained variation tests used 

widely by researchers, this study makes use of portfolio returns tests because they control for 

changes in the volatility of market returns over time. Furthermore, they also use rank tests 

next to the standard OLS regressions to overcome the potential bias that can be caused by the 

linearity assumption of the OLS. In line with previous research, this study also documents a 

fall in value relevance of earnings and a slight increase in the relevance of book values & 

earnings. Due to lack of power for the tests used in the analysis, the overall conclusion is that 

the evidence presented is mixed. The argumentation for a greater drop in relevance for high-

tech firms once again rests upon greater expensing of R&D and unrecorded intangibles. 

Interestingly, the authors do not find a significant difference between high and low tech 

industries and thus cannot attribute the drop in the overall value relevance based on earnings 

to the increase in high-tech firms over time. There is only very minor evidence of low-tech 

firms exhibiting larger accounting value relevance. 

2.2.6 Some evidence from the IT sector 
 

To touch upon the information technology sector, which is widely associated with high 

technologies these days, Muhanna and Dale Stoel (2010) investigated firms with IT intensive 

operations and how they are related to overall value. Two aspects are stressed – IT capability 

and IT spending. The former faces challenges of operationalization but is of relevance in 

determining firm value using information beyond financial information disclosed in company 

filings. The latter, on the other hand, does not exhibit sufficient evidence of a reasonable 

impact on firm value. Moderating effects have also been found – more complex and 

munificent industries appear to strengthen the relationship between IT capability and market 

value. Results with regards to dynamism are less conclusive. 

In terms of Internet firm valuation, a lot of ambiguities exist upon the right 

methodology for this task. The enormous jump in their market values in a short period of time 

forced researchers to reconsider whether basic accounting line items are really that powerful 

in helping investors to decide. Contrary to such claims, Hand (2000) finds that for a sample of 

Internet firms some accounting metrics are actually value relevant – their market values are 

linear and increasing in book equity and concave and increasing (decreasing) in positive 

(negative) net income. When earnings are decomposed into revenues and expenses, large 
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marketing costs and R&D expenditures are treated as capitalized intangible assets and 

together they establish a positive relationship with market values, confirming the fact that 

certain income statement items are of relevance. Research by Trueman et al. (2001) derives 

another drawback of traditional valuation methods for IT firms – the relatively short time 

series of financial information. However, the authors propose a different view from that of 

Hand (2000) and find limited use of financial statement information for Internet stock 

valuation purposes with the sole exception of gross profits being value relevant since they 

reflect firm’s operating performance. The bottom line earnings, on the other hand, can contain 

large transitory items that are often treated as investments rather than expenses. Non-financial 

information is proven to be of a relatively larger relevance – measured by unique visitors and 

page views, the initial predictions are confirmed, also after decomposing the sample into sub-

categories prevalent in IT firms, namely e-tailers and portal and content/community firms. 

Demers and Lev (2001) corroborate the findings about the relevance of non-financial 

measures particularly focusing on the Internet shakeout in early 2000. Specifically, web 

traffic performance factors of reach and stickiness are proven to be of significant importance, 

contrary to analysts’ claims at that time. The study enhances the findings by finding 

associations between increased value relevance of market values with top-line earnings 

(revenues) and cash flows. 

2.3 Other Literature 
 

The previous section outlined the most important literature about value relevance 

perceptions. Of course, the list is by no means exhaustive and does not address everything 

that has been done in this field so far. Therefore, the purpose of this section is to provide 

some additional insights into the topic by briefly describing the main takeaways of some extra 

papers. The following studies comprise not only the issue at hand but also some regulatory 

background that motivates the observed shift of accounting numbers away from earnings to 

book values, especially for high-tech industries.  

Sever and Boisclair (1990) anticipated the uncertain future of financial statements in the 

early 1990’s. Although the primary focus was how the statements will be perceived and if 

they will not become too difficult to understand, it can be very much inferred that the rapid 

emergence of high-tech companies can alter the entire perception of financial statements and 

whether the information in them, complicated or not, will be of any added value to investors. 

This view is supported by Rimerman (1990) who argues that financial statement users are 
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turning to other sources of information because the financials alone are becoming less helpful 

in some cases. The role of Certified Public Accountants is thus facing a challenge of how to 

“resurrect” financial reports and make investors more aware of the information they contain. 

Elliott and Jacobson (1991) re-emphasize the issue for the U.S. economy and point out that 

public bodies like FASB and SEC should intervene and address the concerns. Furthermore, 

they focus on how to account for off-balance sheet items that have become prevalent in the 

information era. Jenkins (1994) states that users still somehow obtain the information despite 

the shortcomings of financial statements. However, this imposes extra costs in doing so. He 

suggests surveying users and preparers of reports as well as regulators to understand their 

needs and incorporate the feedback into updating the overall information content of financial 

information. 

Academic research recognized the importance of the issues presented. Aside from the 

key studies discussed in the previous section, several other researchers attempted to explain 

the shifts in value relevance. Ely and Waymire (1999) corroborate the findings of Collins et al. 

(1997) and Francis and Schipper (1999) in terms of increased combined relevance of earnings 

and book values but they do not conclude that earnings relevance increased due to accounting 

standard setting bodies and subsequent reorganizations of accounting standard setting 

processes. Instead, they suggest that specific accounting standards and their effects on value 

relevance should be examined. Causal inference is also believed not to be addressed properly 

here. Aboody and Lev (1998) investigate capitalization versus expensing of development 

costs and conclude that petitions against certain accounting standards concerning expensing 

of software costs are too aggressive. Even though capitalizing these costs result in assets of 

questionable benefit-bringing ability being recorded in the balance sheet, they are positively 

related with capital market variables and future earnings. Analysts’ earnings forecasts, on the 

other hand, are proved to contain larger errors. Brown et al. (1999) question the usefulness of 

R-squared as a measure of value relevance by arguing that it is subject to scale effects. If they 

are not properly controlled for, either by taking into account the coefficient of variation or by 

deflating individual observations by a proxy of scale, the conclusions about value relevance 

based on R-squared can be completely different, as proven by reiterating the research of 

Collins et al. (1997) and Francis and Schipper (1999). 

More recent research also advocates the methodology used in all previous studies and 

complements it with extra factors believed to change the usual pattern. Core et al. (2003) 

name the transition to high-technology the “New Economy” and provide additional evidence 
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that performance of young firms cannot be determined by traditional financial variables but 

that the entire research in this field is heavily influenced by omitted correlated variables. 

Dontoh et al. (2004) and Dontoh et al. (2007) discover that the decline in value relevance is 

driven by an increase in non-information-based trading and that noise in stock prices makes 

them a less reliable metric to assess relevance. Balachandran and Mohanram (2011) consider 

accounting conservatism as having impact on the observed decline. However, their evidence 

does not provide any conclusions on that. Holthausen and Watts (2001) and Barth et al. 

(2001) provide extensive reviews on value relevance literature and signify the absence of 

relatable theories and the inapplicability of accumulated evidence to standard setting policies. 

2.4 Hypotheses Development 
 

One distinction that divides the analytical part of this thesis is the separation of 

industries into high-tech and IT sectors. Because the general definition of high-tech 

encompasses some industries that are mature, their properties can be different from those 

operating in a relatively younger computer and Internet industry. The paragraphs below 

outline the hypotheses to be tested, both for the high-tech sector and IT. 

As high technology firms boast the largest growth potential, their primary focus lies 

within pitching themselves to capital investors about their future prospects rather than 

presenting financials accurately. Due to a high demand of knowledge intensity and scientific 

personnel to carry out tasks related to the innovative activities of the company, the items of 

financial statements in such companies may not be a perfect guide for the investors seeking to 

make profits. Special items, which are negative in most cases, are believed to be the main 

cause for the drop in earnings relevance, as articulated in prior studies, such as Collins et. al 

(1997). My first hypothesis is divided into three parts: 

H1a: Earnings are less value relevant for high-tech industries compared to low-tech 

industries in the past two decades 

H1b: Book values are less value relevant for high-tech industries compared to low-tech 

industries in the past two decades 

H1c: Earnings & book values are less value relevant for high-tech industries than for 

low-tech industries in the past two decades 
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It is of no surprise that continuous research and development is prevalent in high 

technology sector. The usual proportions of funds spent on R&D activities relative to total 

expenses are much higher in such firms. Thus, it is sensible to believe that these items would 

exhibit higher value relevance in high-tech industries. The second hypothesis is thus: 

H2: R&D expenses are more value relevant for high-tech industries than for low-tech 

industries in the past two decades 

Touching upon the IT sector, it is interesting to investigate whether investors became 

more cautious about the firms operating in this sector after the Internet Bubble burst at the 

end of the last century. It is highly likely to observe the same patterns of value relevance since 

the IT industries are undoubtedly part of the overall high-tech sector. As the point of focus 

here is the Internet Bubble, which is a special case for the IT firms, there might be instances 

that forced investors to reconsider the usefulness of financial statements after they lost 

billions from their investments. The third hypothesis is again split into three parts, 

investigating separately each case of financial statement value relevance and the combination 

of both: 

H3a: Earnings became more value relevant in the IT sector compared to other high-

tech firms after the Internet Bubble 

H3b: Book values became more value relevant in the IT sector compared to other high-

tech firms after the Internet Bubble 

H3c: Earnings & book values became more value relevant in the IT sector compared to 

other high-tech firms after the Internet Bubble 

The hype in the Internet companies generated a lot of market value for them. When 

firms engage in acquisitions, their purchase considerations are often higher than the net assets 

of a target company. Upon an acquisition, this difference is recorded as goodwill. Since there 

was a lot of overvaluation of Internet companies before the Bubble, it is likely they had values 

of goodwill way larger than they should have been. After the Bubble burst, the stock prices 

plummeted and a lot of firms either went private again or filed for Chapter 11. Due to such 

turmoil, the surviving IT companies were placed under a more watchful eye. The fourth 

hypothesis is as follows: 
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H4: Goodwill became less value relevant in the IT sector compared to other high-tech 

firms after the Internet Bubble 

Investors knew that the main message of the dot-com Bubble was that Internet firms 

were overvalued. Therefore, the supposedly large numbers of goodwill, resulting from 

offering a large acquisition price, could not be more value relevant after the Internet shock. 

The change in regulation in 1987 that required companies to issue cash flow statements 

each year makes it easier to investigate cash flows and their associated value relevance in the 

chosen period. Lev and Zarowin (1999) claim that operating cash flows are subject to less 

managerial manipulation than earnings and are thus claimed to be more informative. Sloan 

(1996) finds evidence of higher performance of earnings as a result of cash flows compared to 

the accrual component and its associated effect on earnings performance. Firms with higher 

levels of accruals exhibit negative future abnormal stock returns as well. Pfeiffer Jr. et al. 

(1999) build on this topic by separating the accruals into current and non-current components 

and find no significant differences between valuations of cash flows and accruals. 

Since both elements can have different valuation implications, they have proven to be of 

a more important nature than bottom-line earnings. For the case of IT firms, I expect cash 

flows and accruals to exhibit higher value relevance compared to other high-tech firms after 

the Internet Bubble as the IT sector was more susceptible to how well they manage their cash 

flows and associated accruals to help them overcome potential delisting or even bankruptcy. 

My last hypothesis is thus: 

H5: Cash flows and accruals became more value relevant in the IT sector compared to 

other high-tech firms after the Internet Bubble 
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3 Data and Research Methodology 
 

3.1 Sample selection 
 

3.1.1 High-tech industries 
 

Table	1:	Sample	selection	procedure	for	high-tech	industries	

 

 

 Table 1 above summarizes the steps taken to construct the final sample of data used 

in this research. The raw dataset consists of 263,780 firm-year observations between 1990 and 
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2010. Company financials are retrieved from COMPUSTAT database. Stock prices are 

obtained from CRSP for the purposes of computing market value of equity. After removing 

missing values from all dependent and independent variables, the sample shrinks to 69,297 

observations, mainly due to many firms not reporting their research and development 

expenses. Following prior studies of Collins et al. (1997), Brown et al. (1999) and Core et al. 

(2003), I remove negative asset, liability and equity values, which reduces the sample size 

further to 62,927 observations. I exclude financial firms (SIC codes 6000-6999) because 

many of their financial items are subject to different reporting rules and are of different nature, 

for instance, revenues being negative. To generate lagged values, I remove firms with gaps in 

their time series and firms with only one year of data. The final sample size is 32,339. 

Appendix A contains variable descriptions. Table 2 below contains descriptive statistics. 

Table	2:	Descriptive	statistics	for	the	low-tech	subsample	(Panel	A),	high-tech	subsample	(Panel	B)	and	the	total	sample	
(Panel	C)	
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Since the sample contains some very extreme values, all variables are winsorized at 

their 1st and 99th percentiles. As the formal numerical tests for normality are the most 

powerful for sample sizes no bigger than 5000 observations, they cannot be used to check for 

this property in this research because even the slightest deviations from the mean in such 

samples can cause severe shifts in p-values, affecting the inference of the results. 

As is apparent from the table above, high-tech industries are subject to larger average 

research and development expenses than low-tech industries. Market values scaled by either 

lagged book or market values of equity (MB and MM) are also larger for high-tech industries 

(as in Amir and Lev (1996)). Finally, assets, liabilities, EBITDA and net income are lower in 

high-tech category, confirming the usual trends observed in prior research. 

3.1.2 IT Sector 
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Table	3:	Sample	selection	procedure	for	IT	sector	

 

 

The criteria for IT sample selection differ along three dimensions. First of all, I do not 

exclude observations with missing R&D data since this variable is not of interest for my 

hypotheses on IT sector. Secondly, I exclude year 1990 due to insufficient number of 

observations for that year. Finally, for the purpose of comparing value relevance of IT sector 



	 	 20	

versus the rest of the high-tech sector, I only keep the high-tech subsample1. The rest of the 

sample selection procedure is very similar to the one described previously.  

Table	4:	Descriptive	statistics	for	the	Non-IT	sample	(Panel	A),	IT	sample	(Panel	B)	and	the	total	sample	(Panel	C)	

 

 

 

 
																																																								
1	This	procedure	keeps	1229	firm-year	observations	in	the	IT	sector.	If	I	do	not	drop	the	low-tech	
subsample,	this	number	becomes	1500.	This	difference,	in	my	opinion,	is	not	substantial	
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As expected, IT firms have higher average values of goodwill. Market value scaled by 

book value is very comparable between IT and non-IT firms as well as net income (EBITDA), 

asset and liability values, making the descriptive statistics look slightly different from the 

ones on high versus low-tech samples. The winsorization criteria are the same as outlined in 

the previous sub-section. 

3.2 Research Methodology 
 

3.2.1 High-tech industries 
 

For the entire analysis, I use the residual income valuation model, developed by 

Ohlson (1995) and Feltham and Ohlson (1995) and used very commonly in value relevance 

research. I test hypothesis 1 with the standard OLS equations below: 

(1) (𝑀!/𝐵!!!) =  𝛽! +  𝛽!(𝑁𝐼!/𝐵!!!)+  𝜀! 

(2) (𝑀!/𝐵!!!) =  𝛽! +  𝛽!(𝐴𝑇!/𝐵!!!)+ 𝛽! 𝐿𝑇!/𝐵!!! + 𝜀! 

(3) (𝑀!/𝐵!!!) =  𝛽! +  𝛽!(𝑁𝐼!/𝐵!!!)+ 𝛽!(𝐴𝑇!/𝐵!!!)+  𝛽! 𝐿𝑇!/𝐵!!! + 𝜀! 

I scale all variables by book value of equity as in Core et al. (2003) to tackle the 

problem of scale effects raised in Brown et al. (1999).  (𝑀!/𝐵!!!) represents market value of 
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equity in year t over book value of equity in year t-1, 𝑁𝐼!/𝐵!!! is earnings of a firm in year t 

over its book value of equity in year t-1, (𝐴𝑇!/𝐵!!!) and 𝐿𝑇!/𝐵!!!  are assets and liabilities 

in year t over book value of equity in year t-1, respectively. For hypothesis 2, I estimate the 

following: 

(4) (𝑀!/𝐵!!!) =  𝛽! +  𝛽!(𝑋𝑅𝐷!/𝐵!!!)+ 𝜀! 

 𝑋𝑅𝐷!/𝐵!!! is research and development expense in year t over book value of equity 

in year t-1. I use an alternative scaling of lagged market value of equity in all four 

equations.2 

The purpose of the above equations is not to compare the significance of the 

coefficients but to rather check the model fit. It is said that an accounting item is value 

relevant if it helps to explain the variation in market values. Therefore, this analysis rests on 

the assumption of efficient markets, formally developed by Fama (1970). I run regressions (1) 

to (4) on each year in the sample and obtain 21 adjusted R-squared values, both for the high-

tech and low-tech sub-samples (42 in total per equation). I then regress each group of the 

extracted R-squared values separately on the following variables using difference-in-

difference estimation (I use GLS to control for first-order autocorrelation, same as in Collins 

et al. (1997)): 

(5) 𝑅! =  𝛽! +  𝛽!𝑇𝐼𝑀𝐸! + 𝛽!𝐻𝐼𝐺𝐻𝑇𝐸𝐶𝐻 + 𝛽!𝑇𝐼𝑀𝐸! ∗ 𝐻𝐼𝐺𝐻𝑇𝐸𝐶𝐻 + 𝛽!𝑂𝑁𝐸! +

𝛽!𝑂𝑁𝐸! ∗ 𝐻𝐼𝐺𝐻𝑇𝐸𝐶𝐻 + 𝛽!𝐿𝑂𝐺𝑆𝐼𝑍𝐸! + 𝛽!𝐿𝑂𝐺𝑆𝐼𝑍𝐸! ∗ 𝐻𝐼𝐺𝐻𝑇𝐸𝐶𝐻 +

𝛽!𝑃𝐶𝐻𝑇 + 𝛽!𝑃𝐶𝐻𝑇 ∗ 𝐻𝐼𝐺𝐻𝑇𝐸𝐶𝐻 + 𝛽!"𝐿𝑂𝑆𝑆! + 𝛽!!𝐿𝑂𝑆𝑆! ∗ 𝐻𝐼𝐺𝐻𝑇𝐸𝐶𝐻+ 𝜀!  

TIME is a trend variable corresponding to the years in the sample – 1 for 1990, 2 for 

1991 etc.  HIGHTECH is a dummy variable equal to 1 for high-tech industries and 0 

otherwise, ONE is the mean absolute value of special items as a percent of net income for the 

high-tech and low-tech subsamples in year t, LOGSIZE is the natural logarithm of the average 

market value of equity for the high-tech and low-tech subsamples in year t, PCHT is the 

percentage of firms in high-tech industries and LOSS is the percentage of high-tech and low-

tech firms in year t with negative net income. All control variables are the same as in the R-

squared regressions in Collins et al. (1997) with the following exceptions: first, I calculate 

variables ONE, LOGSIZE and LOSS for both subsamples per year rather than for the entire 

																																																								
2	That	means,	all	items	in	equations	(1)	to	(4)	are	scaled	by	lagged	market	value	of	equity	instead	of	lagged	
book	value	of	equity	
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sample, and second, I use interaction terms to determine the differential value relevance 

across industries and how it has changed over time. The coefficient of interest is thus 𝛽!. If it 

is positive (negative), then the associated financial statement items are more (less) value 

relevant in the high-tech sector over the past two decades. 

To investigate the differences between high-tech and low-tech industries, I use two 

methods. First of all, I follow Francis and Schipper (1999) and classify industries into high-

tech subsample by their likelihood of having significant unrecorded intangible assets.3 The 

second method is the Fama-French 48 industry classification, targeted to address the change 

factor of industries. After grouping all industries in the sample, I select industries numbered 

13, 22, 32, 34, 35 and 36 to be included in the high-tech subsample. The list of Fama-French 

industries is included in Appendix B. 

3.2.2 IT sector 
 

To analyze the IT sector, I run regressions (1) to (3) in a similar fashion (hypothesis 3). 

For hypotheses 4 and 5, I estimate the following regressions, respectively: 

(6) (𝑀!/𝐵!!!) =  𝛽! + 𝛽!(𝐺𝐷𝑊𝐿!/𝐵!!!)+ 𝜀! 

(7) (𝑀!/𝐵!!!) =  𝛽! +  𝛽!(𝑂𝐴𝑁𝐶𝐹!/𝐵!!!)+ 𝛽!(𝐴𝐶𝐶!/𝐵!!!)+ 𝜀! 

GDWL is goodwill, OANCF is operating cash flow and ACC is total accruals, 

calculated by subtracting the operating cash flows from the earnings of a company. Again, I 

re-run the equations using market value scaling. To check for a difference in relevance after 

the Internet Bubble, I use an equation similar to (5) (again controlling for first-order 

autocorrelation): 

(8) 𝑅! =  𝛽! +  𝛽!𝑃𝑂𝑆𝑇! + 𝛽!𝐼𝑇 + 𝛽!𝑃𝑂𝑆𝑇! ∗ 𝐼𝑇 + 𝛽!𝑂𝑁𝐸! + 𝛽!𝑂𝑁𝐸! ∗ 𝐼𝑇 +

𝛽!𝐿𝑂𝐺𝑆𝐼𝑍𝐸! + 𝛽!𝐿𝑂𝐺𝑆𝐼𝑍𝐸! ∗ 𝐼𝑇 + 𝛽!𝑃𝐶𝐻𝑇 + 𝛽!𝑃𝐶𝐻𝑇 ∗ 𝐼𝑇 + 𝛽!"𝐿𝑂𝑆𝑆! +

𝛽!!𝐿𝑂𝑆𝑆! ∗ 𝐼𝑇 + 𝜀! 

POST is a dummy variable that equals 1 for years 2000-2010 and 0 otherwise. Control 

variables are the same as described in the previous section, with the only exception of 

calculating the values per year based on the IT and non-IT samples. 

																																																								
3	These	industries	are	classified	by	the	3-digit	SIC	codes	of	283,	357,	360,	361,	362,	363,	364,	365,	366,	
367,	368,	481,	737	and	873	
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The determination of IT sector is somewhat arbitrary in this research. I follow the list 

provided in Hand (2000) and extract all firms whose names contain these keywords most 

commonly associated with Internet companies4: .com, online, digital, communications, web, 

network, information, Internet, cyber and connect. Furthermore, I select those companies 

without the aforementioned keywords that make the list of largest Internet companies in the 

world, namely Facebook, Alphabet, Priceline Group, Ebay, Netflix, Expedia, Yahoo, 

Groupon, Linkedin, Twitter, Airbnb and Tripadvisor. All companies that qualify these criteria 

get assigned a value 1 for IT and 0 otherwise. 

The coefficient of interest is 𝛽! . Positive (negative) values indicate increased 

(decreased) value relevance of the associated financial statement values for the IT sector after 

the Internet Bubble compared to non-IT firms. 

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

																																																								
4	Hand’s	(2000)	definition	of	an	Internet	company	states	that	more	than	half	(at	least	51%)	of	its	
operations	must	be	provided	online	
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4 Results: High-tech industries 
	

4.1 Value relevance of earnings, book values, earnings & book values and 
R&D expenses 

 

Bottom-line earnings do not appear to exhibit striking differences between the two 

groups of industries under investigation as can be seen from Table 5, column “Earnings 

relation”. The average adjusted R-squared value for high-tech group (11,09%) is not by much 

lower than the value for low-tech group (12,38%). For robustness, I use non-GAAP earnings, 

proxied by earnings before income, taxes, depreciation and amortization (EBITDA) instead of 

net income in equation (1) as it is sometimes regarded that this measurement gives a better 

measurement of firm financial performance. Untabulated results show slightly different but 

qualitatively the same results, with the adjusted R-squared value being 6,95% for the high-

tech group and 6,26% for the low-tech group. I use terms non-GAAP earnings and EBITDA 

interchangeably in this research. 

Balance sheet items (Table 5, column “Book value relation”) portray more pronounced 

explanatory power levels obtained after running equation (2). The difference between the two 

groups is about 6%, the average numbers being 44,68% and 38,28% for high-tech and low-

tech industries, respectively. Similar differences can be observed in column “Combined”, 

which shows the average adjusted R-squared values obtained after running equation (3) for 

both groups (50,12% for high-tech and 45,18% for low-tech). Again, same conclusions follow 

after including non-GAAP earnings in place of net income in equation (3). Overall, the 

primary results suggest high-tech industries exhibit higher on average value relevance of 

income statement and balance sheet items. 
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Table	5:	Adjusted	R-squared	values	obtained	from	regressions	(1)	to	(3),	run	separately	for	each	year	per	subsample.	
High-tech	reports	R-squared	values	for	the	high-tech	subsample	and	low-tech	reports	these	values	for	the	low-tech	
subsample.	N	is	the	yearly	number	of	observations	

	

	

The main objective of high technology firms is to maintain the cutting edge in 

innovation and product upgrades. As a result, their R&D expenditures are substantially larger 

when compared to other, more static firms, as evidenced in Table 2. If this is the main 

criterion to distinguish these two types of companies, then it should be clear that investors 

deem R&D expenditures more value relevant when investing in high technology firms. 

However, as can be seen from Table 6, the adjusted R-squared values for high-tech subsample, 

averaging 24,06%, are slightly lower than for low-tech subsample, amounting to 27,50%. 
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Table	6:	Adjusted	R-squared	values	obtained	from	regression	(4),	run	separately	for	each	year	per	subsample.	High-tech	
reports	R-squared	values	for	the	high-tech	subsample	and	low-tech	reports	these	values	for	the	low-tech	subsample.	N	is	
the	yearly	number	of	observations	

	

The average R-squared values reported above provide some initial evidence on the 

behaviour of the variables. However, there is no easily observable trend in any of the reported 

values under each specification – the variation is simply too large. Furthermore, the chosen 

time period is known to have witnessed rapid improvements in technology that might have 

altered the perception of financial statements of companies. To check for differences over 

time between the two subgroups, I build upon the time regression used by Collins et al. 

(1997) and Lev and Zarowin (1999) by transforming it into the difference-in-difference 

regression, as equation (5) specifies. 
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Table	7:	Generalized	Least	Squares	(GLS)	regression	output	of	R-squared	time	regressions	(equation	(5)).	R2H1aabook	is	
the	 adjusted	 R-squared	 values	 from	 equation	 (1),	 run	 cross-sectionally	 for	 each	 year,	 r2H1bbook	 is	 the	 adjusted	 R-
squared	values	from	equation	(2),	run	cross-sectionally	for	each	year,	r2H1cabook	is	the	adjusted	R-squared	values	from	
equation	(3),	run	cross-sectionally	for	each	year,	r2H2book	is	the	adjusted	R-squared	values	from	equation	(4),	run	cross-
sectionally	 for	 each	year	 time	 is	 a	 trend	variable,	 equal	 to	1	 for	 year	1990,	2	 for	 year	1991	etc.	 up	 till	 2010,	which	 is	
assigned	a	value	of	21,	high_tech	is	a	dummy	variable	equal	to	1	for	industries	classified	as	high	technology	according	to	
the	methodology	by	Francis	and	Schipper	(1999),	timehightech	is	the	interaction	term	between	time	and	high_tech,	one	is	
the	mean	absolute	value	of	special	items	as	a	percent	of	net	income	for	the	high-tech	and	low-tech	subsamples	in	year	t,	
onehightech	is	the	interaction	term	between	one	and	high_tech,	 logsize	is	the	natural	 logarithm	of	the	average	market	
value	 of	 equity	 for	 the	 high-tech	 and	 low-tech	 subsamples	 in	 year	 t,	 logsizehightech	 is	 the	 interaction	 term	 between	
logsize	and	high_tech,	 pcht	 is	 the	percentage	of	 firms	 in	high-tech	 industries	 in	 year	 t,	 pchthightech	 is	 the	 interaction	
term	 between	 pcht	 and	 high_tech,	 loss	 is	 the	 percentage	 of	 high-tech	 and	 low-tech	 firms	 in	 year	 t	 with	 negative	 net	
income	and	losshightech	is	the	interaction	term	between	loss	and	high_tech.	*,	**	and	***	indicate	significance	at	10%,	5%	
and	1%,	respectively.	Standard	errors	are	reported	in	parentheses	

	

The coefficient regarding earnings relation is positive (0,00451, variable timehightech 

from column (1)) but not significantly different from zero. This means that value relevance of 

bottom-line earnings was very comparable between high-tech industries and the rest of the 
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sample over the period between 1990 and 2010. These results are inferentially the same when 

non-GAAP earnings are used instead of net income (coefficient of interest is 0,003 and not 

significant). Book values, on the other hand, were less value relevant over the past two 

decades for investors in high-tech companies. In fact, the coefficient of -0,0262 (column (2)) 

indicates that book values were significantly (at 5% level) less value relevant in comparison 

with low-tech industries. Regressing the adjusted R-squared values from the combined 

relation equations shows that the broader picture of the overall information from financial 

statements is not much different between the categories (the coefficient of interest is -0,0165 

in column (3) but not statistically significant). Non-GAAP specification of firm earnings and 

its usage in combination with balance sheet items yields qualitatively the same results (-0,02 

and not significant). 

My results are different from those reported in Francis and Schipper (1999) in a sense 

that they document higher explained variations in low-tech firms compared to high-tech firms 

on both balance sheet and combined relations. However, they express doubts regarding 

increasing number and importance of high-tech firms and the associated drop in overall value 

relevance. Their results provide mixed support that under all specifications the financial 

statements of high technology firms are less value relevant. I present my results following 

alternative specifications of market value scaling later in this section. 

To check for systematic differences between changes of R&D value relevance over time, 

I use equation (5) again, this time using the adjusted R-squared values obtained from equation 

(4). The coefficient of interest is -0,00883 (column (4)) but is not significantly different from 

zero (Table 7). Thus, R&D value relevance appears to be almost the same for both high-tech 

and low-tech industries. An explanation of such phenomenon could be that as firms expand 

their areas of activity, it becomes harder to properly classify them into particular industries, as 

some of them might have operations that do not require any usage of high technology while 

others might possess such features. As discussed in the literature review section, the definition 

of high-tech is evolving and it is thus difficult to account for this change factor, a problem 

also raised by Core et al. (2003). Attrition in the sample as a result of removing observations 

with missing R&D data also plays a role in making reasonable inferences. 

4.2 Value relevance: market value scaling 
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The main analysis focuses how financial statement items help explain the variation in 

market-to-book ratio, often used as a proxy for firm growth. A growing firm is attractive to 

investors and is therefore worth investing to. On the other hand, growth is not the only factor 

under consideration – performance in stock market is also crucial for investment decisions. In 

this section I present how value relevant financial statement items are in determining stock 

market performance measured by overall market value (under the assumption of efficient 

capital markets). 

Table 8 reports the adjusted R-squared values in a similar way as Table 5 does. The 

only difference is that all variables are scaled by lagged market values of equity. Net income 

and its associated average explanatory power over the period of investigation is 2,12% for 

high-tech sector and 2,14% for low-tech sector. Non-GAAP specification of company 

earnings yields average values of 2,68% and 4,66% for high-tech and low-tech, respectively – 

very mild differences as well. Book values exhibit similar average value relevance for high-

tech group (14,01% versus 12,04%), same holds for the combined relation (15,63% versus 

14,37%), robust to non-GAAP earnings specification (15,30% versus 14,48%). 
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Table	8:	Adjusted	R-squared	values	obtained	from	regressions	(1)	to	(3),	run	separately	for	each	year	per	subsample.	
High-tech	reports	R-squared	values	for	the	high-tech	subsample	and	low-tech	reports	these	values	for	the	low-tech	
subsample.	N	is	the	yearly	number	of	observations	

	

With regards to R&D, the primary results are surprisingly different from the ones 

observed before. Although this time larger for high-tech industries (6% versus 3,54%), the 

percentage difference remains similar but the overall value relevance seems to be much lower.  
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Table	9:	Adjusted	R-squared	values	obtained	from	regression	(4),	run	separately	for	each	year	per	subsample.	High-tech	
reports	R-squared	values	for	the	high-tech	subsample	and	low-tech	reports	these	values	for	the	low-tech	subsample.	N	is	
the	yearly	number	of	observations	

	

The R-squared regressions provide weaker evidence in comparison to the results 

obtained from previous specification. Earnings are less value relevant for high-tech subsample 

but this difference is not statistically significant. However, when EBITDA numbers are used, 

the negative coefficient (-0,016) becomes significant at the 1% level. For investors, there is no 

need to base their decisions solely on earnings numbers as there is something else, highly 

likely non-financial, that helps them make their choices. 

Balance sheet item value relevance is lower for the high-tech sector (-0,00624, column 

(2)) but not significantly different from zero. The coefficient of the combined relation is -

0,0117 (column (3)) and insignificant, confirming the conclusion made in the previous section 

on book value scaling. Non-GAAP earnings specification yields the same result (-0,014 and 
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insignificant). R&D value relevance, although less pronounced for high-tech firms as 

evidenced by the negative coefficient, is not significant. 

	

Table	 10:	 Generalized	 Least	 Squares	 (GLS)	 regression	 output	 of	 R-squared	 time	 regressions	 (equation	 (5)).	
R2H1aamarket	is	the	adjusted	R-squared	values	from	equation	(1),	run	cross-sectionally	for	each	year,	r2H1bmarket	is	
the	adjusted	R-squared	values	 from	equation	 (2),	 run	cross-sectionally	 for	each	year,	 r2H1camarket	 is	 the	adjusted	R-
squared	values	from	equation	(3),	run	cross-sectionally	for	each	year,	r2H2market	is	the	adjusted	R-squared	values	from	
equation	(4),	run	cross-sectionally	for	each	year,	time	is	a	trend	variable,	equal	to	1	for	year	1990,	2	for	year	1991	etc.	up	
till	 2010,	 which	 is	 assigned	 a	 value	 of	 21,	 high_tech	 is	 a	 dummy	 variable	 equal	 to	 1	 for	 industries	 classified	 as	 high	
technology	according	to	the	methodology	by	Francis	and	Schipper	(1999),	timehightech	is	the	interaction	term	between	
time	and	high_tech,	one	is	the	mean	absolute	value	of	special	items	as	a	percent	of	net	income	for	the	high-tech	and	low-
tech	 subsamples	 in	 year	 t,	 onehightech	 is	 the	 interaction	 term	 between	 one	 and	 high_tech,	 logsize	 is	 the	 natural	
logarithm	of	the	average	market	value	of	equity	for	the	high-tech	and	low-tech	subsamples	in	year	t,	 logsizehightech	is	
the	 interaction	 term	 between	 logsize	 and	 high_tech,	 pcht	 is	 the	 percentage	 of	 firms	 in	 high-tech	 industries	 in	 year	 t,	
pchthightech	is	the	interaction	term	between	pcht	and	high_tech,	loss	is	the	percentage	of	high-tech	and	low-tech	firms	in	
year	t	with	negative	net	income	and	losshightech	is	the	interaction	term	between	loss	and	high_tech.	*,	**	and	***	indicate	
significance	at	10%,	5%	and	1%,	respectively.	Standard	errors	are	reported	in	parentheses	
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Overall, most of the evidence points towards negligible differences between high-tech 

and low-tech accounting item value relevance with the only exception of book values under 

book value scaling, where the difference is significantly lower for high-tech category. In this 

case, the general public is less concerned about the assets and liabilities of the companies they 

invest in. It could very well be that only a certain portion of balance sheet items are of 

relevance to investors, for instance, intangible assets. When considered together with net 

income, the numbers again appear to exhibit similar value relevance to the one observed in 

the low-tech sample. Although research and development is believed to be this distinguishing 

feature between the two types of industries, the numbers show that over the past two decades 

there were no systematic differences. This could be attributed to high-tech equipment that has 

recently become prevalent in any firm whose final outputs are not high-tech in themselves but 

are produced using high-tech.  

4.3 Value relevance: Fama-French 48 industry classification 
	

Determining which industries belong to high technology sector is not an easy task. 

Francis and Schipper (1999) use the likelihood of possessing significant unrecorded 

intangible assets as a criterion to include industries to the high-tech category. Change factor 

complicates this procedure as shifts in R&D activities can trigger a reclassification of a 

certain industry into either high-tech due to innovative product upgrades or low-tech due to its 

main lines of business becoming obsolete. To try and address this problem to a certain extent, 

I use the Fama and French database and classify those industries into high-tech that are 

closest to the most innovative products being produced over the course of the past two 

decades, namely 13 – Drugs, 22 – Electrical Equipment, 32 – Communications, 34 – Business 

Services, 35 – Computers and 36 – Electronic Equipment. Some of these industry groups 

already fall into the same group as in Francis and Schipper (1999), such as drugs. However, I 

believe the Fama-French classification is more complete as it encompasses broad categories 

of SIC codes that were excluded from the previous method of defining high technology 

industries. 

The analysis follows the exact same order as in the previous section. For brevity reasons, 

I do not report the descriptive statistics table for this specification. Table 11 shows primary 

evidence of value relevance between the two subsamples. Same as before, there is a minor 

difference in earnings relation (10,33% versus 13,27%), robust to non-GAAP specification as 

well (6,24% versus 6,92%). Book values exhibit just slightly higher average explanatory 
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power in high-tech sector (43,49% versus 39,12%), same for the combination of the two 

(49,03% versus 46,19%), robust to non-GAAP specification as well (48,26% versus 45,29%). 

Table	11:	Adjusted	R-squared	values	obtained	 from	regressions	(1)	 to	(3),	run	separately	 for	each	year	per	subsample.	
High-tech	 reports	 R-squared	 values	 for	 the	 high-tech	 subsample	 and	 low-tech	 reports	 these	 values	 for	 the	 low-tech	
subsample.	N	is	the	yearly	number	of	observations	

	

As in the previous section on book value scalings, low-tech industries maintain a higher 

average explanatory power of R&D expenses (28,51%) than high-tech ones (23,66%). 
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Table	12:	Adjusted	R-squared	values	obtained	from	regression	(4),	run	separately	for	each	year	per	subsample.	High-tech	
reports	R-squared	values	for	the	high-tech	subsample	and	low-tech	reports	these	values	for	the	low-tech	subsample.	N	is	
the	yearly	number	of	observations	

	

The R-Squared regression results report that earnings value relevance (0,00761 (column 

(1), variable timehightech2) is not significantly different between the two sectors, robust to 

using EBITDA specification. Book values are lower in high-tech industries, same as before (-

0,0222 and significant at 10% level (column (2)). Finally, combined financial statement value 

relevance (-0,0119 (column (3)) and R&D expenditures (-0,000887 (column (4)) show 

negative but insignificant effects, also robust to non-GAAP earnings specification. 
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Table	13:	Generalized	Least	Squares	(GLS)	regression	output	of	R-squared	time	regressions	(equation	(5)).	R2H1aabook2	
is	 the	adjusted	R-squared	values	 from	equation	 (1),	 run	cross-sectionally	 for	each	year,	 r2H1bbook2	 is	 the	adjusted	R-
squared	values	from	equation	(2),	run	cross-sectionally	for	each	year,	r2H1cabook2	is	the	adjusted	R-squared	values	from	
equation	 (3),	 run	 cross-sectionally	 for	 each	 year,	 r2H2book2	 is	 the	 adjusted	 R-squared	 values	 from	 equation	 (4),	 run	
cross-sectionally	for	each	year,	time	is	a	trend	variable,	equal	to	1	for	year	1990,	2	for	year	1991	etc.	up	till	2010,	which	is	
assigned	a	value	of	21,	high_tech2	is	a	dummy	variable	equal	to	1	for	industries	numbered	13,	22,	32,	34,	35	and	36	in	the	
Fama-French	48	 industry	 classification	database,	 timehightech2	 is	 the	 interaction	 term	between	 time	and	high_tech2,	
one	is	the	mean	absolute	value	of	special	items	as	a	percent	of	net	income	for	the	high-tech	and	low-tech	subsamples	in	
year	t,	onehightech2	is	the	interaction	term	between	one	and	high_tech2,	logsize	is	the	natural	logarithm	of	the	average	
market	 value	 of	 equity	 for	 the	 high-tech	 and	 low-tech	 subsamples	 in	 year	 t,	 logsizehightech2	 is	 the	 interaction	 term	
between	 logsize	 and	high_tech2,	 pcht	 is	 the	 percentage	 of	 firms	 in	 high-tech	 industries	 in	 year	 t,	 pchthightech2	 is	 the	
interaction	 term	 between	 pcht	 and	 high_tech2,	 loss	 is	 the	 percentage	 of	 high-tech	 and	 low-tech	 firms	 in	 year	 t	 with	
negative	 net	 income	 and	 losshightech2	 is	 the	 interaction	 term	 between	 loss	 and	 high_tech2.	 *,	 **	 and	 ***	 indicate	
significance	at	10%,	5%	and	1%,	respectively.	Standard	errors	are	reported	in	parentheses	

Results from market value scalings can be interpreted in a similar way as under the 

previous high-tech definition. Negligible differences in adjusted R-squared values (2,20% 

versus 2,23% for earnings, 13,10% versus 12,08% for book values and 14,82% versus 

14,46% for earnings and book values) do not provide evidence strong enough to make a 
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reasonable distinction between the two industry categories. Non-GAAP earnings provide 

inferentially the same conclusions. 

Table	14:	Adjusted	R-squared	values	obtained	 from	regressions	(1)	 to	(3),	run	separately	 for	each	year	per	subsample.	
High-tech	 reports	 R-squared	 values	 for	 the	 high-tech	 subsample	 and	 low-tech	 reports	 these	 values	 for	 the	 low-tech	
subsample.	N	is	the	yearly	number	of	observations	

	

Research and development expense is just slightly more value relevant in the high-tech 

sector (5,84% versus 3,52%). 
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Table	15:	Adjusted	R-squared	values	obtained	from	regression	(4),	run	separately	for	each	year	per	subsample.	High-tech	
reports	R-squared	values	for	the	high-tech	subsample	and	low-tech	reports	these	values	for	the	low-tech	subsample.	N	is	
the	yearly	number	of	observations	

	

Regression output does not give any values that are significantly different from zero, 

with the only exception of earnings relation when EBITDA is used to retrieve adjusted R-

squared values (-0,014 and significant at 10% level). R&D still retains robustness by not 

being significantly different between the two categories. 
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Table	 16:	 Generalized	 Least	 Squares	 (GLS)	 regression	 output	 of	 R-squared	 time	 regressions	 (equation	 (5)).	
R2H1aamarket2	is	the	adjusted	R-squared	values	from	equation	(1),	run	cross-sectionally	for	each	year,	r2H1bmarket2	is	
the	adjusted	R-squared	values	from	equation	(2),	run	cross-sectionally	for	each	year,	r2H1camarket2	is	the	adjusted	R-
squared	 values	 from	 equation	 (3),	 run	 cross-sectionally	 for	 each	 year,	 r2H2market2	 is	 the	 adjusted	 R-squared	 values	
from	equation	(4),	run	cross-sectionally	for	each	year,	time	is	a	trend	variable,	equal	to	1	for	year	1990,	2	for	year	1991	
etc.	up	till	2010,	which	is	assigned	a	value	of	21,	high_tech2	is	a	dummy	variable	equal	to	1	for	industries	numbered	13,	
22,	 32,	 34,	 35	 and	 36	 in	 the	 Fama-French	 48	 industry	 classification	 database,	 timehightech2	 is	 the	 interaction	 term	
between	time	and	high_tech2,	one	is	the	mean	absolute	value	of	special	items	as	a	percent	of	net	income	for	the	high-tech	
and	 low-tech	 subsamples	 in	 year	 t,	 onehightech2	 is	 the	 interaction	 term	 between	 one	 and	 high_tech2,	 logsize	 is	 the	
natural	 logarithm	 of	 the	 average	 market	 value	 of	 equity	 for	 the	 high-tech	 and	 low-tech	 subsamples	 in	 year	 t,	
logsizehightech2	 is	 the	 interaction	 term	 between	 logsize	 and	 high_tech2,	 pcht	 is	 the	 percentage	 of	 firms	 in	 high-tech	
industries	 in	year	t,	pchthightech2	 is	 the	 interaction	term	between	pcht	and	high_tech2,	 loss	 is	 the	percentage	of	high-
tech	and	 low-tech	 firms	 in	year	t	with	negative	net	 income	and	 losshightech2	 is	 the	 interaction	term	between	 loss	and	
high_tech2.	 *,	 **	 and	 ***	 indicate	 significance	 at	 10%,	 5%	 and	 1%,	 respectively.	 Standard	 errors	 are	 reported	 in	
parentheses	

	

As a final check, I re-define high_tech2 by excluding industries 22 and 34 due to some 

of their industry groups taking part in activities having questionable connections with modern 

high-tech, for instance, lighting equipment, security or advertising. Untabulated results do not 

show drastically different results in terms of earnings and book values, apart from non-GAAP 

earnings becoming negative and significant in earnings value relevance under market value 
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scaling. Some other coefficients switch signs, however, the significance remains the same. 

Thus, no major differences arise. 

Albeit mixed, the results portray the high technology sector possessing lower value 

relevance of balance sheet items, evident only under book value scaling. Minor deviations in 

coefficient sign and significance aside, this second method of defining high-tech industries is 

not much different from Francis and Schipper (1999) specification since a lot of industries 

seem to overlap. These few extra industries that are believed to spark changes in value 

relevance in the high-tech sector do not seem to be that important as some researchers thought 

they would be. So far, smaller players in the market are not (yet) able to reverse the currently 

observed trends, particularly in the value relevance of research and development expense. 
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5 Results: IT sector 
	

Some high-tech industries are characterized as having certain qualities that distinguish 

them from other industries classified as high-tech. External shocks are also prone to alter the 

perception of some features of the affected firms, be it financial statements and their value 

relevance. One such example is the Internet Bubble at the outset of the new millennium that 

triggered investors to think more carefully before investing in Internet firms. The hype and 

belief of an eventual dominance of the IT sector inflated its stock price up to a point when it 

dropped to its record low in just a few weeks. The purpose of this section is to therefore 

investigate if the basic financial statement items became more relevant in such firms after the 

Internet Bubble compared to other high-tech firms. Furthermore, I check whether goodwill 

and cash flows and accruals also became more value relevant in response to the Bubble. 

First of all, I discuss the results from book value scalings. Table 17 demonstrates that IT 

firms had an average R-squared value of earnings relation of 13,4% whereas for the rest of the 

sample this number is 11,3%. As for the book value relation, the number for IT is 45,1% and 

for the rest it is 43,2% and finally for the combined relation the numbers are 49,5% and 

47,4%, respectively. Non-GAAP earnings specification is robust in both earnings and the 

combined relations. The patterns are quite similar as observed in the previous sections on high 

technology versus low technology industries in a sense that there are slight differences 

between the categories. In this specific scenario the IT sector acts as a “higher level” high-

tech category when compared against other high-tech industries. 



	 	 43	

Table	17:	Adjusted	R-squared	values	obtained	from	regressions	(1)	to	(3),	run	separately	for	each	year	per	subsample.	IT	
reports	R-squared	values	for	the	IT	subsample	and	non-IT	reports	these	values	for	the	subsample	of	all	other	high-tech	
industries.	N	is	the	yearly	number	of	observations	

	

Goodwill has a higher average R-squared value (8,37%) in the IT sector than in all other 

high-tech firms (2,93%). Cash flows and accruals exhibit higher numbers for IT as well, being 

20,03% for IT and 13,42% for the rest. 
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Table	18:	Adjusted	R-squared	values	obtained	from	regressions	(6)	and	(7),	run	separately	for	each	year	per	subsample.	
IT	reports	R-squared	values	for	the	IT	subsample	and	non-IT	reports	these	values	for	the	subsample	of	all	other	high-tech	
industries.	N	is	the	yearly	number	of	observations	

	

Regression results (Table 19) provide no evidence that financial statements of IT firms 

became more value relevant after the Bubble compared to other high-tech industries (robust to 

EBITDA specification). There is no significant difference of cash flows and accruals between 

the two categories as well. Only goodwill has become slightly more value relevant for the IT 

firms (0,156 and significant at 5% level (column (6)). 
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Table	19:	Generalized	Least	Squares	(GLS)	regression	output	of	R-squared	time	regressions	(equation	(8)).	R2H3aabook	
is	 the	 adjusted	 R-squared	 values	 from	 equation	 (1),	 run	 cross-sectionally	 for	 each	 year,	 r2H3bbook	 is	 the	 adjusted	 R-
squared	values	from	equation	(2),	run	cross-sectionally	for	each	year,	r2H3cabook	is	the	adjusted	R-squared	values	from	
equation	(3),	run	cross-sectionally	for	each	year,	r2H4book	is	the	adjusted	R-squared	values	from	equation	(6),	run	cross-
sectionally	 for	 each	 year,	 r2H5book	 is	 the	adjusted	R-squared	 values	 from	equation	 (7),	 run	 cross-sectionally	 for	 each	
year,	post	is	a	dummy	variable	equal	to	1	for	years	2000	to	2010	and	0	for	years	1992	to	1999,	IT	is	a	dummy	variable	
equal	 to	 1	 for	 firms	 containing	 these	 keywords	 in	 their	 company	 names:	 .com,	 online,	 digital,	 communications,	 web,	
network,	 information,	 internet,	 cyber	 and	 connect,	 as	 well	 as	 companies	 without	 these	 keywords	 in	 their	 names	 that	
make	 the	 list	 of	 largest	 Internet	 companies	 in	 the	 world,	 namely	 Facebook,	 Alphabet,	 Priceline	 Group,	 Ebay,	 Netflix,	
Expedia,	Yahoo,	Groupon,	Linkedin,	Twitter,	Airbnb	and	Tripadvisor,	postit	is	the	interaction	term	between	post	and	IT,	
one	 is	 the	mean	absolute	value	of	 special	 items	as	a	percent	of	net	 income	 for	 the	 IT	and	non-IT	subsamples	 in	year	 t,	
oneit	is	the	interaction	term	between	one	and	IT,	logsize	is	the	natural	logarithm	of	the	average	market	value	of	equity	
for	the	IT	and	non-IT	subsamples	in	year	t,	logsizeit	is	the	interaction	term	between	logsize	and	IT,	pcht	is	the	percentage	
of	firms	in	IT	sector	in	year	t,	pchtit	is	the	interaction	term	between	pcht	and	IT,	loss	is	the	percentage	of	IT	and	non-IT	
firms	 in	 year	 t	with	 negative	 net	 income	and	 lossit	 is	 the	 interaction	 term	between	 loss	 and	 IT.	 *,	 **	 and	 ***	 indicate	
significance	at	10%,	5%	and	1%,	respectively.	Standard	errors	are	reported	in	parentheses	

	

Moving on to the market value scalings, earnings relation of IT firms exhibits an average 

explanatory power of 6,52%. The number for non-IT sample is 1,94% (non-GAAP earnings 

show 3,47% and 2,87%, respectively, which is a smaller difference). Book values are on 
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average more value relevant in the IT	 sector	 (18,91% versus 13,72%). Ultimately, the 

combined value relevance is greater for IT firms (21,59% versus 15,10%, robust to non-

GAAP specification). 

Table	20:	Adjusted	R-squared	values	obtained	from	regressions	(1)	to	(3),	run	separately	for	each	year	per	subsample.	IT	
reports	R-squared	values	for	the	IT	subsample	and	non-IT	reports	these	values	for	the	subsample	of	all	other	high-tech	
industries.	N	is	the	yearly	number	of	observations	

	

Market value scalings do not alter the cash flow and accrual relations much, yielding 

average R-squared values of 10,39% and 2,97% for IT and non-IT, respectively. The gap in 

the goodwill relation, however, is smaller compared to book value scaling scenario (2,34% 

versus 1,62%). 
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Table	21:	Adjusted	R-squared	values	obtained	from	regressions	(6)	and	(7),	run	separately	for	each	year	per	subsample.	
IT	reports	R-squared	values	for	the	IT	subsample	and	non-IT	reports	these	values	for	the	subsample	of	all	other	high-tech	
industries.	N	is	the	yearly	number	of	observations	

	

Regression output shows somewhat different results than observed under book value 

scalings. Table 22 shows that book values are more value relevant for IT sector than in other 

high-tech industries after the Internet Bubble. The coefficient of postit in column (2) is 0,195 

and significant at 5% level. Interestingly, the coefficient of postit in column (3) is not 

significant but the non-GAAP earnings specification of this combined relation yields a 

coefficient of 0,248, which is significant at the 1% level. Results regarding goodwill and cash 

flows and accruals are less conclusive here, with both coefficients being negative but not 

significantly different from zero. 
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Table	 22:	 Generalized	 Least	 Squares	 (GLS)	 regression	 output	 of	 R-squared	 time	 regressions	 (equation	 (8)).	
R2H3aamarket	is	the	adjusted	R-squared	values	from	equation	(1),	run	cross-sectionally	for	each	year,	r2H3bmarket	is	
the	adjusted	R-squared	values	 from	equation	 (2),	 run	cross-sectionally	 for	each	year,	 r2H3camarket	 is	 the	adjusted	R-
squared	values	from	equation	(3),	run	cross-sectionally	for	each	year,	r2H4market	is	the	adjusted	R-squared	values	from	
equation	 (6),	 run	 cross-sectionally	 for	 each	year,	 r2H5market	 is	 the	adjusted	R-squared	values	 from	equation	 (7),	 run	
cross-sectionally	for	each	year,	post	is	a	dummy	variable	equal	to	1	for	years	2000	to	2010	and	0	for	years	1992	to	1999,	
IT	 is	 a	 dummy	 variable	 equal	 to	 1	 for	 firms	 containing	 these	 keywords	 in	 their	 company	 names:	 .com,	 online,	 digital,	
communications,	web,	network,	information,	internet,	cyber	and	connect,	as	well	as	companies	without	these	keywords	in	
their	names	that	make	the	list	of	 largest	Internet	companies	in	the	world,	namely	Facebook,	Alphabet,	Priceline	Group,	
Ebay,	Netflix,	Expedia,	Yahoo,	Groupon,	Linkedin,	Twitter,	Airbnb	and	Tripadvisor,	postit	is	the	interaction	term	between	
post	and	IT,	one	is	the	mean	absolute	value	of	special	items	as	a	percent	of	net	income	for	the	IT	and	non-IT	subsamples	in	
year	t,	oneit	is	the	interaction	term	between	one	and	IT,	logsize	is	the	natural	logarithm	of	the	average	market	value	of	
equity	 for	 the	 IT	and	non-IT	 subsamples	 in	 year	 t,	 logsizeit	 is	 the	 interaction	 term	between	 logsize	and	 IT,	pcht	 is	 the	
percentage	of	firms	in	IT	sector	in	year	t,	pchtit	is	the	interaction	term	between	pcht	and	IT,	loss	is	the	percentage	of	IT	
and	non-IT	firms	in	year	t	with	negative	net	income	and	lossit	is	the	interaction	term	between	loss	and	IT.	*,	**	and	***	
indicate	significance	at	10%,	5%	and	1%,	respectively.	Standard	errors	are	reported	in	parentheses	

As a final check, I compare the IT firms against all other firms in the sample, not just 

the high-tech ones. Untabulated results show similar relations between the basic financial 

statement items under book value scaling scenario. Under market value scaling, next to book 

values and combined relation with EBITDA specification being significant, earnings relation 
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using non-GAAP specification shows a positive and significant coefficient (at 5% level) as 

well. The conclusions on goodwill and cash flows and accruals are exactly the same. 
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6 Conclusions, limitations and suggestions for further research 
	

The sections above present a large amount of evidence related to differential accounting 

item value relevance between higher technology firms and more mature, established firms. 

Although mixed along the different specifications, the results from book value scaling 

scenario point towards lower value relevance of book values in high-tech industries on both 

high-tech definitions, confirming the prediction of hypothesis H1b. Earnings, on the other 

hand, lack significance in many of the estimated regressions – hypothesis H1a therefore lacks 

support. The combination of key income statement and balance sheet items and their 

differential value relevance between high-tech and low-tech industries is also less conclusive 

in general - hypothesis H1c is not confirmed. As for market value scaling results, none of the 

coefficients of interest show significant differences between the two categories of interest. 

From the economic perspective, it seems that high-tech firms and their balance sheet items 

became less value relevant for investors seeking to invest in a growing high-tech firm – as 

mentioned earlier in the text, market-to-book ratio is often used as a proxy for firm growth in 

empirical research. When stock market performance is taken into consideration, these 

differences are not substantial. This could mean that during the time period of investigation 

more careful investment decisions were made based on those high-tech companies that 

portray themselves as potential leaders in the future. Regarding overall stock market 

performance, the decisions were not strikingly different. As for hypothesis 2, there is almost 

no evidence that high-tech firms exhibited significantly higher value relevance of R&D than 

low-tech ones. This is likely attributed to the expanding business activities of all firms, where 

even the simplest manufacturing firm might be spending on R&D to develop their equipment 

that is used to improve firm productivity. 

As for the IT sector case, the results provide more evidence in favour of an increased 

value relevance of balance sheet items in IT firms compared to other high-tech firms after the 

Internet Bubble, but this time only under market value scaling. Hypothesis H3b has support 

here, whereas H3a and H3c lack evidence in the same way as H1a and H3c do. The economic 

interpretation of this conclusion can be explained by the increased investor awareness of IT 

firms and their performance in stock markets around the Internet stock crash. It seems that 

certain balance sheet items became more important for investors to decide on their 

investments post the Bubble but only considering the overall stock market performance – this 

time the growth factor does not play the same role as it did for high-tech analysis, likely due 
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to this massive dot.com collapse that touched Internet firms of various size and growth 

prospects. Finally, results regarding hypotheses 4 and 5 demonstrate different signs on the 

coefficient of interest under all specifications, as well as lack significance with the only 

exception of goodwill exhibiting higher value relevance for the IT sector under book value 

scaling. As goodwill is a large part of a firm’s intangible assets and assets taken together with 

liabilities have become more value relevant for IT firms post the Bubble, it is reasonable for 

investors to focus more on those asset categories that carry potential value, especially for 

growing firms. The overall takeaway of this thesis is that value relevance of balance sheet 

items is lower for growing higher technology firms than for low technology firms during the 

past two decades and that this relevance is larger for IT sector than for other higher 

technology firms after the Internet stock crash based solely on stock market performance. 

R&D expenses and cash flows plus accruals are not significantly more value relevant in high-

tech and IT firms and their importance depends more under book value scaling scenario – that 

is, higher R-squared values are observed when considering growth prospects of a firm. 

Goodwill, on the other hand, plays a bigger role in growing IT firms compared to growing all 

other high-tech firms. 

This research is subject to several limitations. First of all, the discretion in research and 

development expense reporting results in a loss of many observations – as companies choose 

whether to disclose such information in their financial statements, the inferences cast doubt 

on the true interpretation of R&D value relevance in a sense that the sample shrinks by more 

than 50% after removing missing observations. Such attrition levels can seriously jeopardize 

the research and its validity. Extreme values, although dealt with to a certain extent, still pose 

difficulties in terms of correctly interpreting many of the items selected in this research. From 

the standpoint of selecting industries into high-tech, it is difficult to account for industry 

dynamics and the changing perception of it. At current levels of technological advance, the 

pace of innovation is increasing exponentially and thus industries can experience 

reclassification from high-tech to low-tech and vice versa very quickly due to sudden changes 

in their unrecorded intangible assets. As for the IT sector definition, the selection is quite 

arbitrary and can easily result in a lot of firms that qualify being excluded as well as in a lot of 

firms who do not qualify being included. Finally, the analysis rests on perfect capital markets 

assumption5 and only public firms are taken into consideration. Even though a large part of 

the effect in high-tech firms could be hidden in private firm performance (since technological 

																																																								
5	Aboody	et	al.	(2002)	relaxes	this	assumption	in	his	research	
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startups take several years before they go public), the momentum from either good or bad 

performance is believed to be transferred on to the publicly traded firms as well. 

To overcome the issues discussed, further research should make improvements in 

methodology to capture effects that are less susceptible to biases. One improvement is already 

under consideration and is directed towards dealing with non-linearities and over fitting of the 

data, common pitfalls of OLS. This method is called classification and regression trees 

estimation (CART) and is used in Barth et al. (2017). Furthermore, due to rapid advances in 

technology, value relevance research should be conducted periodically, including more recent 

years in the sample. Firms that receive a lot of media attention should be investigated even 

more carefully since they are the potential key players in future economy. That is, researchers 

should consider doing case studies on such firms. Innovative products and the competition 

between them is also a topic of interest since nowadays firms have become so diversified that 

classifying them into one particular industry is becoming a difficult, if not an impossible, task. 

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	



	 	 53	

	

7 Bibliography 
	

Aboody,	D.,	&	Lev,	B.	(1998).	The	Value	Relevance	of	Intangibles:	The	Case	of	Software	
Capitalization.	Journal	of	Accounting	Research	,	36,	161-191.	

Aboody,	D.,	Hughes,	J.,	&	Liu,	J.	(2002).	Measuring	Value	Relevance	in	a	(Possibly)	
Inefficient	Market.	Journal	of	Accounting	Research	,	40	(4),	965-986.	

Amir,	E.,	&	Lev,	B.	(1996).	Value-relevance	of	nonfinancial	information:	The	wireless	
communications	industry.	Journal	of	Accounting	and	Economics	,	22,	3-30.	

Balachandran,	S.,	&	Mohanram,	P.	(2011).	Is	the	decline	in	the	value	relevance	of	
accounting	driven	by	increased	conservatism?	Review	of	Accounting	Studies	,	273-301.	

Ball,	R.,	&	Brown,	P.	(1968).	An	empirical	evaluation	of	accounting	income	numbers.	
Journal	of	Accounting	Research	,	6	(2),	159-178.	

Barth,	M.	E.,	Beaver,	W.	H.,	&	Landsman,	W.	R.	(2001).	The	relevance	of	the	value	
relevance	literature	for	financial	accounting	standard	setting:	another	view.	Journal	of	
Accounting	and	Economics	,	31,	77-104.	

Barth,	M.	E.,	Li,	K.,	&	McClure,	C.	G.	(2017).	Evolution	in	Value	Relevance	of	Accounting	
Information.	Working	Paper	.	

Bielawska,	A.	Z.	(2010).	High	Technology	Company	–	Concept,	Nature,	Characteristics.	
Recent	advances	in	management,	marketing,	finances	,	93-98.	

Brown,	S.,	Lo,	K.,	&	Lys,	T.	(1999).	Use	of	R	in	accounting	research:	measuring	changes	in	
value	relevance	over	the	last	four	decades	.	Journal	of	Accounting	and	Economics	,	28,	83-
115.	

Collins,	D.	W.,	Maydew,	E.	L.,	&	Weiss,	I.	S.	(1997).	Changes	in	the	value-relevance	of	
earnings	and	book	values	over	the	past	forty	years.	Journal	of	Accounting	and	Economics	,	
24,	39-67.	

Core,	J.	E.,	Guay,	W.	R.,	&	Van	Buskirk,	A.	(2003).	Market	valuations	in	the	New	Economy:	
an	investigation	of	what	has	changed.	Journal	of	Accounting	and	Economics	,	34,	43-67.	

Demers,	E.,	&	Lev,	B.	(2001).	A	Rude	Awakening:	Internet	Shakeout	in	2000.	Review	of	
Accounting	Studies	,	6,	331-359.	

Dontoh,	A.,	Radhakrishnan,	S.,	&	Ronen,	J.	(2007).	Is	stock	price	a	good	measure	for	
assessing	value-relevance	of	earnings?	An	empirical	test.	Review	of	Managerial	Science	,	
1	(1),	3-45.	

Dontoh,	A.,	Radhakrishnan,	S.,	&	Ronen,	J.	(2004).	The	Declining	Value-relevance	of	
Accounting	Information	and	Non	–	Information-based	Trading:	An	Empirical	Analysis.	
Contemporary	Accounting	Research	,	21	(4),	795-812.	



	 	 54	

Easton,	P.	D.	(1985).	Accounting	Earnings	and	Security	Valuation:	Empirical	Evidence	of	
the	Fundamental	Links	.	Journal	of	Accounting	Research	,	23,	54-77.	

Elcock,	G.	(2013).	The	role	of	capital	market	intermediaries	in	the	dot-com	crash	of	2000.	
In	K.	G.	Palepu,	P.	M.	Healy,	&	E.	Peek,	Business	Analysis	and	Valuation.	IFRS	Edition	(pp.	
23-43).	Boston:	Cengage	Learning.	

Elliott,	R.,	&	Jacobson,	P.	(1991).	U.S.	accounting:	a	national	emergency.	Journal	of	
Accountancy	,	54-58.	

Ely,	K.,	&	Waymire,	G.	(1999).	Accounting	Standard-Setting	Organizations	and	Earnings	
Relevance:	Longitudinal	Evidence	from	NYSE	Common	Stocks,	1927-93.	Journal	of	
Accounting	Research	,	37	(2),	293-317.	

Fama,	E.	F.	(1970).	Efficient	Capital	Markets:	A	Review	of	Theory	and	Empirical	Work.	
Journal	of	Finance	,	25	(2),	383-417.	

Feltham,	G.	A.,	&	Ohlson,	J.	A.	(1995).	Valuation	and	Clean	Surplus	Accounting	for	
Operating	and	Financial	Activities.	Contemporary	Accounting	Research	,	11	(2),	689-731.	

Francis,	J.,	&	Schipper,	K.	(1999).	Have	Financial	Statements	Lost	Their	Relevance?	
Journal	of	Accounting	Research	,	37	(2),	319-352.	

Hand,	J.	R.	(2000).	Profits,	losses	and	the	non-linear	pricing	of	Internet	stocks.	Working	
Paper	.	

Holthausen,	R.	W.,	&	Watts,	R.	L.	(2001).	The	relevance	of	the	value-relevance	literature	
for	financial	accounting	standard	setting.	Journal	of	Accounting	and	Economics	,	31,	3-75.	

Jenkins,	E.	(1994).	An	information	highway	in	need	of	capital	improvements.	Journal	of	
Accountancy	,	77-82.	

Lev,	B.,	&	Zarowin,	P.	(1999).	The	Boundaries	of	Financial	Reporting	and	How	to	Extend	
Them.	Journal	of	Accounting	Research	,	37	(2),	353-385.	

Muhanna,	W.	A.,	&	M.,	D.	S.	(2010).	How	Do	Investors	Value	IT?	An	Empirical	
Investigation	of	the	Value	Relevance	of	IT	Capability	and	IT	Spending	Across	Industries.	
Journal	of	Information	Systems	,	43-66.	

Nichols,	D.	C.,	&	Wahlen,	J.	(2004).	How	do	earnings	numbers	relate	to	stock	returns?	A	
review	of	classic	accounting	research	with	updated	evidence.	Accounting	Horizons	,	18	
(4),	263-286.	

Ohlson,	J.	A.	(1995).	Earnings,	Book	Values,	and	Dividends	in	Equity	Valuation.	
Contemporary	Accounting	Research	,	11	(2),	661-687.	

Pfeiffer	Jr.,	R.	J.,	&	Elgers,	P.	T.	(1999).	Controlling	for	Lagged	Stock	Price	Responses	in	
Pricing	Regressions:	An	Application	to	the	Pricing	of	Cash	Flows	and	Accruals.	Journal	of	
Accounting	Research	,	37	(1),	239-247.	

Rimmerman,	T.	(1990).	The	changing	significance	of	financial	statements.	Journal	of	
Accountancy	,	79-83.	



	 	 55	

Sever,	M.,	&	Boisclair,	R.	(1990).	Financial	reporting	in	the	1990s.	Journal	of	
Accountancy	,	36-41.	

Sloan,	R.	G.	(1996).	Do	Stock	Prices	Fully	Reflect	Information	in	Accruals	and	Cash	Flows	
about	Future	Earnings?	The	Accounting	Review	,	71	(3),	289-315.	

Steenhuis,	H.-J.,	&	Bruijn,	E.	J.	(2006).	High	technology	revisited:	definition	and	position.	
Singapore:	International	Conference	on	Management	of	Innovation	and	Technology.	

Trueman,	B.,	Franco	Wong,	M.	H.,	&	Zhang,	X.-J.	(2000).	The	Eyeballs	Have	It:	Searching	
for	the	Value	in	Internet	Stocks.	Journal	of	Accounting	Research	,	38,	137-162.	

White,	H.	(1980).	A	Heteroskedasticity-Consistent	Covariance	Matrix	Estimator	and	a	
Direct	Test	for	Heteroskedasticity.	Econometrica	,	48	(4),	817-838.	

Wolf,	M.,	&	Terrell,	D.	(2016,	May	17).	The	high-tech	industry,	what	is	it	and	why	it	
matters	to	our	economic	future.	Retrieved	May	15,	2017,	from	U.S.	Bureau	of	Labor	
Statistics:	https://www.bls.gov/opub/btn/volume-5/the-high-tech-industry-what-is-it-
and-why-it-matters-to-our-economic-future.htm	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	



	 	 56	

Appendix A: Variable Definitions 

	
	

		
	

Variable 
Name 

Variable equivalent 
used in the equations 

Definition 

MB (𝑀!/𝐵!!!) Current year’s market value of equity divided by 
previous year’s book value of equity 

MM (𝑀!/𝑀!!!) Current year’s market value of equity divided by 
previous year’s market value of equity 

NIB (𝑁𝐼!/𝐵!!!) Current year’s net income divided by previous 
year’s book value of equity 

NIM (𝑁𝐼!/𝑀!!!) Current year’s net income divided by previous 
year’s market value of equity 

EBITDAB Not specified but used 
instead of net income 

Current year’s earnings before interest, tax, 
depreciation and amortization divided by previous 
year’s book value of equity 

EBITDAM Not specified but used 
instead of net income 

Current year’s earnings before interest, tax, 
depreciation and amortization divided by previous 
year’s market value of equity 

OANCFB (𝑂𝐴𝑁𝐶𝐹!/𝐵!!!) Current year’s cash flow from operating activities 
divided by previous year’s book value of equity 

OANCFM (𝑂𝐴𝑁𝐶𝐹!/𝑀!!!) Current year’s cash flow from operating activities 
divided by previous year’s market value of equity 

ACCB (𝐴𝐶𝐶!/𝐵!!!) Current year’s accruals (net income minus cash 
flows from operating activities) divided by 
previous year’s book value of equity 

ACCM (𝐴𝐶𝐶!/𝑀!!!) Current year’s accruals (net income minus cash 
flows from operating activities) divided by 
previous year’s market value of equity 

ATB (𝐴𝑇!/𝐵!!!) Current year’s assets divided by previous year’s 
book value of equity 

ATM (𝐴𝑇!/𝑀!!!) Current year’s assets divided by previous year’s 
market value of equity 

LTB (𝐿𝑇!/𝐵!!!) Current year’s liabilities divided by previous 
year’s book value of equity 

LTM  (𝐿𝑇!/𝑀!!!) Current year’s liabilities divided by previous 
year’s market value of equity 

GDWLB (𝐺𝐷𝑊𝐿!/𝐵!!!) Current year’s goodwill divided by previous 
year’s book value of equity 

GDWLM (𝐺𝐷𝑊𝐿!/𝑀!!!) Current year’s goodwill divided by previous 
year’s market value of equity 

XRDB (𝑋𝑅𝐷!/𝐵!!!) Current years research and development expense 
divided by previous year’s book value of equity 

XRDM (𝑋𝑅𝐷!/𝑀!!!) Current years research and development expense 
divided by previous year’s market value of equity 



	 	 57	

Variable Name Variable equivalent used in 
the equations 

Definition 

R2H1aabook (2) 𝑅! Adjusted R-squared values 
from equation (1), run cross-
sectionally for each year. 
Same definition goes for 
R2H1aabook2 

R2H1aamarket (2) 𝑅! Adjusted R-squared values 
from equation (1), run cross-
sectionally for each year. 
Same definition goes for 
R2H1aamarket2 

R2H1bbook (2) 𝑅! Adjusted R-squared values 
from equation (2), run cross-
sectionally for each year. 
Same definition goes for 
R2H1bbook2 

R2H1bmarket (2) 𝑅! Adjusted R-squared values 
from equation (2), run cross-
sectionally for each year. 
Same definition goes for 
R2H1bmarket2 

R2H1cabook (2) 𝑅! Adjusted R-squared values 
from equation (3), run cross-
sectionally for each year. 
Same definition goes for 
R2H1cabook2 

R2H1camarket (2) 𝑅! Adjusted R-squared values 
from equation (3), run cross-
sectionally for each year. 
Same definition goes for 
R2H1camarket2 

R2H2book (2) 𝑅! Adjusted R-squared values 
from equation (4), run cross-
sectionally for each year. 
Same definition goes for 
R2H2book2 

R2H2market (2) 𝑅! Adjusted R-squared values 
from equation (4), run cross-
sectionally for each year. 
Same definition goes for 
R2H2market2 

R2H3aabook  𝑅! Adjusted R-squared values 
from equation (1), run cross-
sectionally for each year 

R2H3aamarket  𝑅! Adjusted R-squared values 
from equation (1), run cross-
sectionally for each year 

R2H3bbook 𝑅! Adjusted R-squared values 
from equation (2), run cross-
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sectionally for each year 
R2H3bmarket 𝑅! Adjusted R-squared values 

from equation (2), run cross-
sectionally for each year 

R2H3cabook 𝑅! Adjusted R-squared values 
from equation (3), run cross-
sectionally for each year 

R2H3camarket 𝑅! Adjusted R-squared values 
from equation (3), run cross-
sectionally for each year 

R2H4book 𝑅! Adjusted R-squared values 
from equation (6), run cross-
sectionally for each year 

R2H4market 𝑅! Adjusted R-squared values 
from equation (6), run cross-
sectionally for each year 

R2H5book 𝑅! Adjusted R-squared values 
from equation (7), run cross-
sectionally for each year 

R2H5market 𝑅! Adjusted R-squared values 
from equation (7), run cross-
sectionally for each year 

Time 𝑇𝐼𝑀𝐸! Trend variable, equal to 1 for 
year 1990, 2 for year 1991 
etc. up till 2010, which is 
assigned a value of 21 

High_tech (2) 𝐻𝐼𝐺𝐻𝑇𝐸𝐶𝐻 Dummy variable equal to 1 
for high tech industries 
defined by Francis and 
Schipper (1999) (industries 
13, 22, 32, 34, 35 and 36 
using Fama-French database) 
and 0 otherwise 

Post 𝑃𝑂𝑆𝑇! Dummy variable equal to 1 
for years 2000 to 2010 and 0 
for 1992 to 1999 

IT 𝐼𝑇 Dummy variable equal to 1 
for IT firms and 0 otherwise 

One 𝑂𝑁𝐸! Mean absolute value of 
special items as a percent of 
net income for the IT (or 
high-tech) and non-IT (or 
low-tech) subsamples in year 
t 

Logsize 𝐿𝑂𝐺𝑆𝐼𝑍𝐸! Natural logarithm of the 
average market value of 
equity for the IT (or high-
tech) and non-IT (or low-
tech) subsamples in year t 
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Pcht 𝑃𝐶𝐻𝑇 Percentage of firms in IT (or 
high-tech) sector in year t 

Loss 𝐿𝑂𝑆𝑆! Percentage of IT  (or high-
tech) and non-IT (or low-
tech) firms in year t with 
negative net income 

Onehightech (2) 𝑂𝑁𝐸! ∗ 𝐻𝐼𝐺𝐻𝑇𝐸𝐶𝐻 Interaction term between One 
and high_tech (high_tech2) 

Logsizehightech (2) 𝐿𝑂𝐺𝑆𝐼𝑍𝐸! ∗ 𝐻𝐼𝐺𝐻𝑇𝐸𝐶𝐻 Interaction term between 
Logsize and high_tech 
(high_tech2) 

Pchthightech (2) 𝑃𝐶𝐻𝑇 ∗ 𝐻𝐼𝐺𝐻𝑇𝐸𝐶𝐻 Interaction term between 
Pcht and high_tech 
(high_tech2) 

Losshightech (2) 𝐿𝑂𝑆𝑆! ∗ 𝐻𝐼𝐺𝐻𝑇𝐸𝐶𝐻 Interaction term between 
Loss and high_tech 
(high_tech2) 

Oneit 𝑂𝑁𝐸! ∗ 𝐼𝑇 Interaction term between One 
and IT 

Logsizeit 𝐿𝑂𝐺𝑆𝐼𝑍𝐸! ∗ 𝐼𝑇 Interaction term between 
Logsize and IT 

Pchtit 𝑃𝐶𝐻𝑇 ∗ 𝐼𝑇 Interaction term between 
Pcht and IT 

Lossit 𝐿𝑂𝑆𝑆! ∗ 𝐼𝑇 Interaction term between 
Loss and IT 

	

Appendix B: Fama-French 48 industry classification 
	

No. Industry 

1 Agriculture 

2 Food Products 

3 Candy & Soda 

4 Beer & Liquor 

5 Tobacco Products 

6 Recreation 

7 Entertainment 

8 Printing and Publishing 

9 Consumer Goods 

10 Apparel 

11 Healthcare 
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12 Medical Equipment 

13 Pharmaceutical Products 

14 Chemicals 

15 Rubber and Plastic Products 

16 Textiles 

17 Construction Materials 

18 Construction 

19 Steel Works Etc 

20 Fabricated Products 

21 Machinery 

22 Electrical Equipment 

23 Automobiles and Trucks 

24 Aircraft 

25 Shipbuilding, Railroad 

Equipment 

26 Defense 

27 Precious Metals 

28 Non-Metallic and Industrial 

Metal Mining 

29 Coal 

30 Petroleum and Natural Gas 

31 Utilities 

32 Communication 

33 Personal Services 

34 Business Services 

35 Computers 

36 Electronic Equipment 

37 Measuring and Control 

Equipment 

38 Business Supplies 

39 Shipping Containers 

40 Transportation 

41 Wholesale 
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42 Retail 

43 Restaurants, Hotels, Motels 

44 Banking 

45 Insurance 

46 Real Estate 

47 Trading 

48 Almost Nothing 
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Appendix C: Predictive validity framework (Libby boxes) 
	

Figure	1:	Libby	boxes	for	equations	(1),	(2),	(3)	and	(4)	(High-tech)	

	
Figure	2:	Libby	boxes	for	equations	(1),	(2),	(3),	(6)	and	(7)	(IT	sector)	
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Figure	3:	Libby	boxes	for	equation	(5)	

	

	

Figure	4:	Libby	boxes	for	equation	(8)	

	

	


