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A Research Method for Visualizing and Measuring the Intellectual Capital in
Capital Markets

Abstract

Purpose - The purpose of the paper is to describe a methodology successfully used to
study intellectual capital and intellectual capital flows through a highly networked
marketplace.

Design/Methodology/Approach - The methodology described integrates computer
assisted content analysis and multivariate statistics. The content analysis was performed
on a large source of business and analyst reports. The methodology was successful in
enabling the elements of intellectual capital to be related to firm performance, using 156
firms in the global information technology market, as a testing ground.

Findings

A key finding was that computer assisted content analysis techniques could be
successfully used to analyse larger samples of firms for intellectual capital (IC) attributes
like human capital, internal capital and external or relational capital, than had previously
been feasible using manual content analysis methods.

Research limitations/implications - A limitation of the methodology is related to the
computer assisted content analysis method used. First, the method relies on the existence
of a large body of content, in this case business reports and articles, to create the indices
for the IC attributes. A second limitation is that the IC attributes were constructed from
public sources (i.e. they represent the view of external reporters, rather than internal to
the organisation reporters). Hence the concepts of internal and human capital in particular
could be biased or incomplete, though they do represent the current external view of a
firm. The methodology presented combines and extends the benefits of both qualitative
and quantitative methods. The richer source of IC content for a larger sample of firms is
made accessible through computer assisted content analysis. The overall methodology
enables insights to be explored in relating firm IC to firm performance in the market
place.

What is the original/value of the paper - The integrated methodology presented is the
result of original research. The value to researchers is the opportunity it provides to study
the IC/performance relationship across whole markets, rather than be limited to small
sample or limited attribute studies.

Keywords Computerized Content Analysis, Intellectual Capital, Capital Markets, IT
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1. Introduction

A stream of intellectual capital (IC) research has been focused on IC disclosure (ICD) of
firms operating in capital markets (Chauvin and Hirschey, 1993, Johnson et al., 2002,
Lev and Sougiannis, 1999) . The rationale is that if firms are asked to report on their IC in
the same standardized, auditable forms, as facilitated by traditional accounting reports,
then current asymmetries in information provision to capital markets can be limited and
markets will therefore be less susceptible to unfair trading practices (Pakhus, 2000, Bukh
et al., 2001, Holland, 2006). The growing gap between market and book values has
provided much of the impetus for this type of I1C research. The so called “intangible
asset” gap (Stewart, 1997) has provided the opportunity for fund managers and stock
brokers to exercise their private insights and expertise to their own advantage. For these
market actors, any change in the status quo in terms of greater disclosure, would only be
detrimental (Holland, 2001, Holland, 2003, Holland, 2006, Johanson, 2003).

While the admirable objectives of current ICD research are acknowledged, there is still
much debate as to whether these objectives can be met in any reasonable time frame
(Abeysekera, 2006, Chatzkel, 2004). On going definitional issues and varied
measurement methodologies have brought into question the validity of early country
level ICD studies (Abeysekera, 2006). While this situation will improve as ICD studies
continue to mature, the issue remains as to how investors in capital markets can best
access the information they need to make informed decisions. For company owners,
leveraging IC to maximize share market value is a prime measure of successful wealth

creation.

Several studies have demonstrated the implicit use of IC factors in fund manager decision
making (Ghosh and Wu, 2007, Johanson, 2003, Holland, 1996), though there is little
evidence of market analysts making explicit use of IC reports (Johanson, 2003). The
limited number of firms providing IC reports as a proportion of all firms that an analyst is
covering could provide one reason as to why analysts have not embraced IC reports. The

current adoption level for IC reporting is small enough to be considered irrelevant. The



challenge is, therefore, to provide IC information across the majority of firms attracting
analyst coverage. To date this has not been possible using current methods. I1C reports
have either been developed as a self reporting voluntary initiative (Edvinsson, 1997), or
third party 1C assessments have been conducted through content analysis of annual
reports (Guthrie and Petty, 2000, Guthrie et al., 2004, Guthrie et al., 2007). The number
of firms studied is trivial as a proportion of all firms listed on the world’s stock markets.

The alternative treatment of IC, which has been applied across whole market sectors,
relies on the relatively narrow IC proxies of R&D and advertising expenditure that is
captured for certain market sectors within the Compustat data base (Chauvin and
Hirschey, 1993, Johnson et al., 2002, Lev and Sougiannis, 1999). These studies are
collectively referred to as “intangible asset measurement method” here. While these
studies have been successful in relating the 1C proxy measures to firm performance
measures, their effectiveness is limited by the extent to which these proxy measures are

representative of 1C, and the market sectors for which R&D and advertising is significant.

The objective of this paper is to provide details of a methodology which addresses the
shortcomings of current IC measurement formulations for capital markets. The
methodology is based on the use of a computer assisted content analysis method applied
to business press articles and reports. The methodology is demonstrated through its

application to the global information technology sector.

Section two provides a review of the IC measurement for capital markets literature. This
is followed in Section three by a detailed description of the methodology designed to
address current shortcomings. In Section four, the application of the methodology to the
global information technology market sector is then described. The application
demonstrates how the methodology facilitates quantitative analysis of the impact of IC on
firm performance. Finally, in Section five, a discussion of the current strengths and
weaknesses of the methodology are provided, together with recommendations for its

broader development and application.



2. Measuring IC in Capital Markets

Of keen interest to the accounting research community is the diminishing value relevance
of financial accounting (Beaver, 2002). On market efficiencies, researchers have been
interested in whether market-to-book ratios are a measure of market inefficiency (Lev,
2001; Smithers et al., 2000). For example, firms with high market-to-book ratios could be
viewed as overpriced. However, the ‘market to book gap’ cannot be fully explained in
terms of traditional accounting measures like earnings and even forecasted earnings
levels (Hand and Lev, 2003).

The loss of value relevance of financial accounting measures is based on the claim that
the usefulness of earnings, cash flows and book values to predicting total shareholder
returns has diminished over the past twenty five years (Lev et al., 1999; Ball, 1992). The
inference from this claim is that financial accounting reports are therefore missing
important information that could better inform stakeholders of potential share market
returns. Initial studies used linear regression techniques to demonstrate a reducing level
of share price variations that could be explained by traditional accounting measures like
earnings, book values and cash flows (Lev and Zarowin, 1999). These findings have been
challenged and extended from different directions from a methodological perspective
(Collins et al., 1997). Increased volatility in the market, it has been argued, can bias
simple regressions to over-emphasise the loss of relevance (Francis and Schipper, 1999).
Francis and Schipper (1999) analysed firms from high volatility technology sectors and
low volatility industrial sectors to find an increase in balance sheet and book value
relevance, but continuing support for a decline in relevance of earnings information. Liu
and Thomas (2000) demonstrate that value relevance can be enhanced by the inclusion of
forecast earnings into regression equations. Analyst consensus on earnings forecasts and
their accuracy has been found to be highly dependent on the level of intangibles a firm
possesses. The higher the level of intangibles a firm possesses, the poorer the level of

consensus and accuracy (Barron et al., 2002).



While there have been various challenges to the detail of the loss of relevance of financial
accounting measures in predicting share values, the general tenet of the studies is that the
loss of relevance is most particular to earnings reports. Researchers trying to explain the
gap between market and book values have been calling for higher levels of disclosure on
known intangibles. Common intangibles, like R&D and advertising, have been shown to
have a strong correlation with share price in certain industries (Chauvin and Hirschey,
1993, Johnson et al., 2002, Lev and Sougiannis, 1999). An intriguing study of intangible
assets effects on share prices in the pre-SEC era, when regulations were less strict on the
capitalisation of intangibles, found no evidence that increased capitalisation of
intangibles impacted share prices. In fact, investors inferred that by increasing the
capitalisation of intangibles, the firms were overstating their earnings, resulting in a loss
of relevance of earnings statements when high levels of intangible capitalisation has
occurred (Ely and Waymire, 1999). In contrast, Barth and Clinch (1998) find a positive
effect on share price when the value of accounting intangibles is re-stated. A correlation
is found between high levels of intangible assets, as measured by Tobins Q, and sustained
profitability, but also sustained losses, as firms either lock into a sustainable competitive
position through their intangible assets or sustained losses through a loss of reputation
(Villalonga, 2004). A similar study reinforces the influence of IC on capital markets by
including additional I1C factors like information technology (IT) investments and

expenditure and patents per employee (Ghosh and Wu, 2007).

A policy response to the issue of intangibles is to propose greater IC disclosure. IC
reporting is being promoted as a major vehicle for informing market actors of the value
inherent in IC intensive firms. As early as 1995, Skandia insurance had attached an IC
supplement to their annual report. The increasing importance of intangibles was
identified by Swedish researcher Karl-Erik Sveiby in his seminal work on “Company
Knowhow” (Sveiby, et al., 1986). Since this time a plethora of literature has been
published in support of methods for measuring and managing intangibles (Sveiby, 1997,
Edvinsson and Malone, 1997, Lev, 2001, Johanson et al., 1999). From Sveiby’s
Intangible Asset Monitor (Sveiby, 1997) and Kaplan and Norton’s Balanced Scorecard
(Kaplan and Norton, 1996), increasingly sophisticated scorecards have been developed



(Wall and Doerflinger, 1999, Liebowitz and Suen, 2000, Mouritson et al., 2001). IC has
been decomposed into subsidiary concepts like structural capital, human capital,
customer capital, innovation capital, external capital, stakeholder capital, knowledge

capital for the purposes of measurement and reporting for management.

In 1999, the OECD commissioned several projects to explore the spread of IC reporting
across several continents (OECD, 1999). More recent developments have recognised that
IC metrics alone are not effective in communicating value propositions to the
marketplace. The Danish Government has published guidelines for IC reporting which
encourage the inclusion of “knowledge narratives” to better communicate value creating
challenges and initiatives (Mouritson et al., 2002, Pakhus, 2000).

Despite the significant development activities around IC reporting from around 1995 to
2000, anecdotally it appears that progress has slowed. The anticipated increase in IC
reporting, following Skandia’s lead, has not eventuated. Attempts to develop single
indices for intangible asset performance (Lev, 1999; Strassman, 1999; Low, 2000;
Bontis, et al. ,1999 ) have also struggled to gain acceptance. This lack of progress has led
Johanson (2003) to report on potential reasons for market actors’ ambivalence to IC
information. He offers five primary reasons: a lack of understanding of intangibles; a lack
of trust in the measures; an exaggerated risk of losing the intangible resource; a lack of
confidence in management to take action with respect to intangibles; and the mentality of

market actors to softer intangibles i.e their fixation on numbers.

Also, Holland (2003) points to a rift between what company executives and fund
managers and analysts believe is relevant IC information. Holland (2003, p. 46) considers
dysfunctions in the information value chain from company executive to market actors are

presenting real barriers to progress with IC.



IC reporting has both an internal and external effect. The internal reporting aspects of the
balanced scorecards and/or intangible asset monitors can provide support to effective
management decision making (Kaplan and Norton, 1992, Sveiby, 1997). The external
reporting aspects of I1C reporting can contribute to the externally focused executive

management element in influencing market actors (Unerman et al., 2007).

From a market perspective, fund managers are seen to have a major influence over a
firm’s market valuation. Fund managers are competing for “private” information that
might better inform their investment decisions. Holland (1999, p15), in studying the
information acquisition habits of fund managers, has found that they are particularly

interested in relationship/social capital information:

“Fund Managers were very interested in how companies managed their relations with
customers and suppliers, and how they exploited customer loyalty, company brands,
trademarks, distribution channels, advertising, reputation and image with customers.
They were very interested in how these market based intangibles created competitive
position in the market place and how this was expected to contribute to shareholder

value.”

Looking beyond IC statements to the broader issue of disclosure, researchers are now
considering both complementary and alternative means for “disclosing” future value
creation information to the market place. From an accounting perspective the financial
reporting standards for intangibles are inadequate and lead to a gross understatement of
their value (Lev, 2001). The lack of disclosure on intangibles is seen as facilitating
insider trading through privileged access to information by some market actors (Holland,
1999, Wallman, 1995, Lev, 2001). What to disclose is, however, somewhat problematic.
There is general agreement that intellectual capital reporting (ICR) will take a narrative
form and describe the value creation story for the firm. IC reports are now looking to lead
with the value creation “story” supported by IC metrics, the reverse situation to the
balance sheet and balance sheet notes (Mouritson et al., 2002, Bukh, 2003, Pakhus, 2000).



The above ICR methods call for firms to take a conscious decision to specifically report
on IC performance. A research theme has developed around measuring or assessing the
level of ICR inherent in a firm’s regular reporting. Content analysis has been used to
analyse company annual reports, looking for evidence of ICR against the accepted
dimensions of internal, external and human capital (Guthrie and Petty, 2000, Bozzolan et
al., 2003, Goh and Lim, 2004). One advantage of this research method is the ability to
detect changes in ICR over time. This enables all firms to be assessed, not only those that
choose to report specifically on IC. It also has the potential to provide some level of
benchmarking, though the current research has mostly been limited to country level

comparisons.

Marr and Chatzekl (2004) indicate that ICR, as it has been practiced to date, is at
something of a crossroads. Awareness raising through active publishing in both the
scholarly and business press have created a demand for intangible reporting methods and
tools. Difficulties still exist with taxonomic definitions of IC and standard measures for
IC (Abeysekera, 2006). No doubt in the fullness of time, firms will improve on their
ability to report IC performance, either embedded in their regular reporting or as special
adjuncts to the financial report.

Lev (2001) argues that for IC measures to be useful for capital markets they need to
exhibit several key criteria: be quantitative in nature; permit inter-firm comparison; be
empirically linked to corporate value; and be representative of an agreed comprehensive
formulation for IC. These criteria are now used to assess IC measurement approaches for

capital markets.

First, the value of the ICD approach can be framed in terms of a diffusion of innovation.
Adopters of new “technologies” can be classified as: innovators — about 2.5% of users;
early adopters — about 13.5% of users; early majority — about 34% of users; late majority
— about 34% of users; and laggards — the last 16% of users (Rodgers, 1962). Rodgers
identifies innovators as the more adventurous, sometime daring entities who have the

ability to understand complex ‘technical’ knowledge and cope with a high degree of



uncertainty. This appears an apt description for firms like Skandia who have adopted the
ICD approach. In fact a 2.5% adoption rate for ICD would be generous when describing
the current state of ICD adoption. The lack of a standard framework for ICD means it

fails the criteria of enabling inter-firm comparisons.

Second, the intangible asset measurement approach makes use of pre-existing data and
therefore is not reliant on individual firms adopting a new practice. It is however reliant
on finding existing data that best represents IC. To some extent it is also reliant on
financial data aggregators to source IC relevant information from their client base. To
date, data aggregators have not explicitly sought out IC relevant information. Data like
R&D and advertising expenditure, which have been used as IC proxies, have been
included for other reasons and simply exploited opportunistically by IC researchers. As
such, the approach fails the fourth criteria of usefulness in that it is incompletely

representative of current IC formulations.

3. Research Method

The following research method has been designed to enable studies of IC impacts on
capital markets and that meets all four of the nominated criteria of usefulness to capital
market actors Lev (2001). The methodology avoids the ICD issue of needing to achieve a
given adoption rate to become useful, while at the same time sustaining the richness of a
comprehensive 1C formulation provided by ICD research. Like the intangible asset
measurement approach, it relies on pre-existing data that has not explicitly been derived
for 1C purposes. However, the data exists for a majority of firms participating in capital
markets. The core technique applied is a form of computer assisted content analysis. The

data is sourced from publicly available business media.
Content Analysis (CA) is a technique used to systematically analyse information sources

for communication themes or patterns (Guthrie & Abeysekera, 2006). Typically, the

technique calls for “human” coding of concepts of interest that can be found in textual
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reports or publications. Once coded, the concepts can be weighted for relevance and
summed to come up with a quantitative measure for the concept. Historically, the
technique has been popularly used to track topics and trends in the public literature. The
power of the approach is that it provides one of the few techniques available for
analysing textual repositories, which make up by far the majority of business

communications.

Krippendorf (2004) identifies stability, reproducibility and accuracy as key reliability
measures. On the negative side, the objectivity of the technique can be questioned given
that the human coder is susceptible to personal biases when performing the coding
process. This susceptibility can be mediated to some extent by using multiple coders and
performing inter-coder analyses to assess the consistency with which the task is being
performed (Neuendorf, 2001). Another potential weakness is the potential substitution of
quantity for quality, where frequency counts do not discriminate the quality of the
classified unit. Again, the introduction of weighting schemes could mediate this
weakness to some extent, though at the same time introduces other classification

challenges with respect to how weights are assigned (Guthrie et al., 2004).

In recent times, CA has been used to assess the degree of disclosure of intellectual
capital (IC) components that companies are making in their annual reports (Guthrie et al.,
2004). The method has been replicated by up to 20 studies to assess the level of ICR in
different countries around the world (Goh and Lim, 2004, Bozzolan et al., 2003, Guthrie
et al., 2007). The authors provide several insights into performing content analysis. These

include:

e Categories of classification need to be clearly and operationally defined to
minimise ambiguous classification opportunities;

¢ Information needs to able to be quantified,;

e Coding process needs to be objective and repeatable by different coders; and

e A unit of analysis is required (e.g.,words, phrases, sentences, paragraphs, portions

of a page, inclusive or exclusive of pictures).
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CA is seen as a “labour intensive” endeavour, as large quantities of textual information
need to be manually coded and checked for accuracy and consistency. Computerised
support for content analysis can therefore be an attractive proposition. The manual nature

of the technique effectively limits the scope of CA that can currently be conducted.

Computer assisted CA is also the topic of substantial technological development
(Krippendorf, 2004, Neuendorf, 2001), as electronic search engines look to improve their
“classification” of electronic content to provide more accurate and reliable search results

from unstructured textual repositories.

Computerised CA tools can be divided into several categories. First, dictionary key word
based tools largely classify text pieces according to the presence of matching text to the
concept of interests. Second, concept based tools are a sophistication of the key word
based tools in that they develop their own dictionary of “concepts” that can be
represented by multiple phrases or words such that accurate concepts can be identified
that do not contain the specific words in the search terms. Third, classification assistants
include tools like Nvivo' which are popular with researchers using qualitative research
methods and who have a need to manage the collection and capture of large amounts of
interview scripts. Fourth, electronic taxonomies are similar to concept based tools in that
they are developed from an analysis of existing content, looking for the best “descriptors”
that can be applied to a given body of text. Taxonomies are hierarchical structures with
the more abstract terms being closer to the top of the hierarchy and more specialised or
descriptive terms being found lower down in the hierarchy. Taxonomies provide a
navigation aid for those wanting to explore a body of text. By navigating the taxonomy,

users can drill down from quite abstract concepts through to quite specific topics.

According to Krippendorff’s (2004) CA criteria of stability, reproducibility and accuracy,

computer-based CA tools could be seen as strong in terms of stability and reproducibility.

! Nvivo is designed for qualitative researchers who need to combine subtle coding with qualitative linking, shaping,
searching and modelling. http://www.gsrinternational.com/products/productoverview/NVivo_7.htm (accessed 8/4/07)
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With a given body of text, computer-based CA tools will provide the same repeatable
result without fault. It is in the area of accuracy that computer-based tools are seen to be
deficient. Artificial intelligence technologies have yet to deliver the capacity for the
textual understanding levels that humans are capable of. Currently little CA-based
research has relied on computer-based content analysis. One exception is a study by
(Bontis, 2003), who used electronic content analysis to identify IC disclosure levels for
Canadian corporations. However, the low levels of disclosure found may have been
attributed to the inability of the electronic search used to identify disclosures, which did
not contain an exact textual match to the terms being searched for (Beattie and Thomson,
2005). Beattie and Thomson (2007) also raise concerns about the non-standard categories
used to measure IC disclosure levels and went on to demonstrate how the level of
disclosure is related to the number of textual concepts provided for each category of

interest.

Using IC disclosure activity as an example, if the absolute level of IC disclosure is
desired, for example, to compare changes in disclosure patterns over time, CA requires a
standardised and consistent categorisation of IC that all researchers can use. Coding
methods would also need to be standardised. On the other hand, if IC disclosure CA is
being used to compare between firms, market sectors or countries, accuracy becomes less
of a concern (within limits), while consistency of categorisation and coding becomes
important. In other words, even if the CA method under-represents IC, it does so in a
systematic way, which will not impact the validity of comparisons between different
entities. Of course, the CA technique needs to do a reasonable job of identifying IC
elements or at least the researcher would need to be able to quickly identify and remove

“false hits”.

For this methodology, an independent source of information provided by content
aggregator Factiva® is used. While no news or business information source could be
considered entirely objective, given the range and number of articles available in the

Factiva information base, it was anticipated that biases of individual reporters would be

2 (www.factiva.com — accessed 8/4/07)
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minimised. It was also anticipated that both “good” and *“bad” news items would be
contained in the information base, giving a more balanced perspective, than relying on
voluntary corporate disclosures, which are selective, often only disclosing positive

information about a firm.

The standardised approach for conducting CA in IC areas has been to define a set of
descriptor terms for the elements of human capital, internal capital and external capital.
The human coder would use these terms to identify IC elements within the source
documents, usually an annual report. The use of electronic classification of source
documents, it has been argued, is vastly inferior to the human coder in being able to
identify appropriate concepts in the text (Beattie and Thomson, 2007). However, this
criticism was levelled at simple text matching searches. It has already been argued that it
is the relative “between firm” measure that are important as opposed to accurately
identifying absolute values of concept identification. However, to at least improve the
accuracy of the classification search, Factiva’s intelligent taxonomy terms were used.
Factiva makes use of both concept level search and a pre-defined electronic taxonomy.

This enabled more consistent identification of the IC concepts.

Content analysis, both manual and computerised, has several identified limitations
(Krippendorf, 2004, Hussey and Hussey, 1997, Silverman, 1993, Guthrie and Abeysekera,
2006). For manual content analysis, limitations have been identified as including the
following: the risk of human coders introducing personal bias in assessing content; the
risk of inconsistent applications of coding methods used; sensitivity to the nature and
number of key terms selected to represent the concept being analysed in the text;
sensitivity to the sources used for the content analysis; there is a limited volume of text
that can be effectively analysed manually; and difficulty in assuring the ability to

replicate studies.

Computer assisted content analysis can introduce a degree of consistency of processing

but introduces limitations in its ability to assess text with the same degree of accuracy as
the human coder. While the above limitations are acknowledged, for studies looking to
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draw from large, distributed and largely qualitative data sources, there appears to be few
alternative approaches available (Krippendorf, 2004).

The following sections describe the CA process used to develop the quantification of IC
components, human, internal and external capital. In the project, the IC variables are
generated using the Factiva computer assisted content analysis method. The use of the
Factiva intelligent taxonomy terms is important in maximising the accuracy of the
classification when using the electronic search. Factiva generates and manages a fixed set
of taxonomy terms that are used to classify all documents in their data base. Automated
methods are used to assist in the classification. It is anticipated that some human
supervision of the automated methods would occur. But for the larger part, the
automation would assist in the consistency achieved, while the human supervision would
correct gross errors. The exact details of the Factiva intelligent taxonomy are proprietary
and not available in the public domain.

A mapping was therefore required between accepted IC terms and the Factiva intelligent
taxonomy terms. The IC classifications developed by Guthrie and Petty (2000) were
mapped to terms contained within the Factiva intelligent taxonomy terms set. The
mapping of terms is shown in Table 1:

Table 1 — Mapping of IC terms to Factiva Intelligent Taxonomy Terms

IC Classification Equivalence (Guthrie | Factiva Intelligent Taxonomy Terms
and Petty, 2000)

Human capital: Employee Training/Development
Employee, Education, Training, Work- Workers Pay

related knowledge, Entrepreneurial spirit | Labor Disputes

Lay-offs

Recruitement

Directors Dealings

Executive Pay

Management Moves

15



Internal Capital: Intellectual Property

Intellectual property, Management Best Practice

philosophy, corporate culture, Competitive Intelligence
management processes, Corporate Governance/lnvestor
information/networking systems, Relations

financial relations Corporate Process Redesign

Knowledge Management
Supply chain
Information Technology
Debt/Bond Markets

External capital: Marketing

Brands, customers, customer satisfaction, | Joint VVentures

company names, distribution channels, Contracts/Orders
business collaborations, licensing Profiles of Companies
agreements Society/Community/Work

One does not need to be constrained by the presented IC formulation. Other IC
formulations can be accommodated by mapping to the intelligent taxonomy in a similar
way. One can see from the above table, the Factiva taxonomy terms are more expansive
than the IC terms. For example, Factiva terms like Management Moves and Executive
Pay are human capital terms that only loosely map to the Guthrie and Petty (2000) terms.
Additionally, the Factiva terms also identify articles that contained synonyms to the
stated terms. The Factiva electronic search results therefore do not suffer the
shortcomings of basic keyword searches. The Factiva electronic search approximates the
IC discovery levels of a human coder, but with the consistency afforded by computer-

based searches.

The method for developing a measure for IC components followed a four step process, as

highlighted in Figure 1.
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Step 1

Step 2

Step 3

Step 4

Identify firms from
the market sector
of interest

A

Search Factiva news
base for each firm and
the Factiva taxonomy
terms for Human Capital,
External Capital and
Internal Capital

A

Score each article
as “Positive”,
“Netutral” or

“Negative”

A 4

Compile data set for
Human Capital,
External Capital and
Internal Capital by
firm

Figure 1 — IC Measurement Process

The first step is to identify each firm with a Factiva company record. The second step

takes the Factiva taxonomy terms for each of human capital, internal capital and external

capital and searches for articles involving the selected firm. The third step is to classify

each story as “positive or neutral” and “negative”. The final step is to calculate the index

for each of human, internal and external capital, for each firm, using a method described

later in this section.
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One can see that, unlike IC disclosure analyses, the IC measures do not rely on counting
concepts within a single document, like an annual report. Because of the large number of
documents available, the level of IC content was only used to select a document for
inclusion in a “document count” as representative of the attribute of interest (e.g. Human
Capital). Single documents may occur in more than one IC element (e.g., if the document
contains information about both Human Capital and External Capital). By raising the
level of the CA to the document level, the sensitivity to the IC classification mode was

lowered as the IC measure was spread across several, rather than a single document.

The challenge still exists for developing an algorithmic scheme for developing the
measures from document counting. It was observed that most news and information
articles were generally of a positive nature, though significant negative news existed and
were likely to have a greater impact on firm perception than the more regular positive
news (Novaes, 2002, Kopalle and Lehmann, 1995). This effect is also shown through the
impact of good and bad news on stock price movements (Goeij and Marquering, 2004,
Dean and Faff, 2004). The scoring algorithm, therefore, weights negative stories at twice

the impact of positive news. The scoring algorithm was as follows:

Xi = Z(Pi —2*Ni)

Where X = the IC attribute measure for firm i.
Pi = Positive (or neutral) articles for firm i

N; = Negative articles for firm i

The general tenet used is that the existence of a news or business information report is
considered a positive contributor unless its main purpose is to highlight negative news.
For articles which contained both positive and negative news, the dominant tenet of the
article was used. No attempt was made to normalise the score based on the number of
articles identified, as the level of news coverage was seen as directly related to a firm’s

IC presence.
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As an additional test for the adequacy of the above algorithm, sensitivity analyses can be
conducted separately for positive articles, negative articles and total articles to assess the
robustness of the weightings selected. This is achieved through correlating the raw story
count (i.e. no use of the “good story, bad story” calculation) and the index scores looking

for differences that could not be justified from a qualitative assessment of the story sets.

4. Application to Global Information Technology Market

To illustrate how the research method can be applied, the global information technology
market was chosen. This sector is still a relatively young sector, with a history of less
than 40 years. However, in this time, it has demonstrated dynamic growth and a heavy
reliance on IC, and hence is an ideal candidate for demonstrating the application of the

method.

A sample of some 156 firms from the global IT sector was selected. To facilitate
comparisons with prior research, the model of IC developed by (Ghosh and Wu, 2007) is
adapted for use here. The Ghosh and Wu (2007) formulations use market to book ratios
and Tobins Q measures for firm valuation. They then formulate a model for a firm’s
structural capital information comprised of investments in IT, R&D expenditure, patents
per employee, together with return on investment (ROI), beta values and earnings growth
rate as control variables. The sample used was electronic firms in Taiwan between 2001
and 2002.

For this exercise a similar single sector is used, with a marginally larger sample. The
data has been collected over a longer period, 2001-2004. The same dependent variable of
Tobins Q is selected, calculated in the same way (Chung and Pruitt, 1994). For the
independent variables, Internal Capital (IntC), Human Capital (HC) and External Capital
(EC) are included, along with an R&D index determined using the same computer-
assisted content analysis technique as for the IC attributes. ROI is included as the only

control variable. The full model used is:
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TobQj: = by + b;ROI;; +byRES;; + b3ECi; b4HCj; bsIntCi; + ey  t = 2001 — 2004

TobQj; = Tobins Q for firm i in year t,

ROI;; = Return on Investment for firm i in year t,
RES;;= R&D index for firm i in year t,

ECi: = external capital index for firm i in year t,
HCi:= human capital index for firm i in year t,
IntCi; = internal capital index for firm i in year t,

eir= other value relevant information of firm i in year t

According to the methodology, IC indices for external capital, human capital and internal
capital are created for each of the 156 firms. The sample comprised pooled cross-
sectional time series data from 2001 to 2004 resulting in 624 observations. The following
Figures 2, 3, and 4 show how the IC factors break down according to the Factiva

intelligent taxonomy mappings.

Debt/Bond Markets [ ]

Information Technology ]
Supply Chain [
Knowledge Management

Corporate Process Redesign

Corporate Governance/lnvestor Relations

Comepetitive Intelligence

OO 0=

Best Practice

Intellectual Property "]

500 1000 1500 2000 2500

o

Figure 2 — Internal Capital stories breakdown

Note that the internal capital index is somewhat representative of (Ghosh and Wu, 2007)

use of IT investments and patents (intellectual property).

The human capital index is additional to the (Ghosh and Wu, 2007) formulation.

20



Management Moves

Executive Pay

Directors Dealings []

Recruitement

Lay-offs
1

Labour Disputes

Employee Training/Development

Workers Pay

200 400

600

800

1000 1200 1400 1600

Figure 3 — Human Capital stories breakdown

The external capital index is also additional to the (Ghosh and Wu, 2007) formulation.
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Market Research |
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Figure 4 - External Capital stories breakdown

One can see that the popular categories are influenced through relative “newsworthiness”,

especially in the case of human capital where management moves and lay-offs were the

most newsworthy elements but would not align with what a firm would consider

representative of its human capital. On the other hand, it is this information that is most

exposed to the investor public and potentially more influential on share price valuations.

21



The IC indices developed did not meet the test for normality and therefore needed to be
transformed for multivariate analysis. Both log and/or inverse transformations were
trialed for each of the variables (Tabachnick et al., 2001). Largely these traditional
transformations were not successful in normalising the data. Given the nature of the
distributions and the presence of several extreme outliers with many of the variables, rank
transformations were used. While there is some loss in statistical power with rank
regressions, monotonically increasing/decreasing distributions with the presence of

outliers, lend themselves to the use of rank transformations (Iman et al., 1979).

The Pearson correlation matrix is shown in Table 2.

Table 2 - Correlation Coefficients

| TobinsQ | ROl | R&D | HC | IntC | EC

Tobins Q 1
ROI 0.310" 1

(0.000)
R&D 0.145 -0.140™ 1

(0.001) (0.001)
HC 0.093" 0.3717 0.106" 1

(0.029) (0.000) (0.010)
IntC -0.098" 0.349™ 0.181° 0.556 1

(0.021) (0.000) (0.000) (0.000)
EC 0.092" 0.283" 0.154™ 0.358" 0.544™ 1

(0.030) (0.000) (0.000)  (0.000)  (0.000)

~ Correlation is significant at the 0.01 level (2-tailed)
Correlation is significant at the 0.05 level (2-tailed)

The regression results achieved are shown in Table 3.
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Table 3 - Regression Test Results (Unstandardized Coefficients and p-values)

Pit Coefficient  t-statistic
Variables p-value
ROI 0.372" 9.080
(0.000)
RES 0.220™ 5.625
(0.000)
HC 0.091" 2.205
(0.028)
IntC -0.323" -6.854
(0.000)
EC 0.103" 2.552
(0.011)
F-Statistic 27.20"
(0.000)
Adj R? 0.198
N 532

“p-value significant < 0.01 (two-tailed); ~ p-value significant < 0.05 (two-tailed);

Multicollinearlity was not a problem, with variance inflation factors (VIF) for all
variables being low (ranging from 1.1 to 1.7). While the intent of the above analysis is to
illustrate the use of the methodology more so than to promote findings for the regression
analyses, one can make some simple comparisons with the (Ghosh and Wu, 2007) results.
Similarities exist in that a statistically significant model is achieved (F = 27.20, p = 0.000,
adj R?=0.198). Likewise ROI (t = 9.080, p = 0.000) and R&D (t = 5.625, p = 0.000) are
the strongest predictors of Tobins Q. This study also shows that HC (t = 2.205, p = 0.028)
and EC (t = 2.552, p = 0.011) are significant predictors of Tobins Q at the p < 0.05 level.
Where the results vary from the (Ghosh and Wu, 2007) study is in the statistically
negative Internal Capital prediction for Tobins Q (t = -6.854, p = 0.000).

A detailed investigation of this somewhat surprising result is beyond the scope of this
paper. The effect has been investigated elsewhere by the author (Lock Lee, 2007), with
an explanation found in the interaction effects with a firm’s financial soundness. In
essence, it was found that the market penalised firms who were investing in internal
capital when they did not have the financial resources to support such investments. The
sample period chosen was the post dotcom bust, with many IT firms making a loss during

this period.
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The above analysis illustrates that the research method has successfully met the four
criteria of usefulness in that it is quantitative in nature, allows inter-firm comparisons,
demonstrates a connection to corporate value and makes use of a comprehensive
representation of IC. The comparative analysis example also illustrates the more detailed

research into IC effects on firm performance that the method could facilitate.

5. Discussion and Conclusions

The use of advanced content analysis techniques has been instrumental in enabling the
study of IC and firm performance across a relatively large sample of firms. Now IC
researchers have the opportunity to analyze whole market sectors without sacrificing the
fidelity of their chosen IC formulation. The growing capability of computer-assisted
content analysis techniques both reduces the labour intensity of traditional manual
content analysis and also improves verification of results through reducing the potential
for human bias. The opportunity for human bias still exists in the form of human
classification of the reports as ‘good’, ‘bad’ or ‘neutral’, though the impact, as assessed

by sensitivity trials, is minimal.

However, research methods come with limitations, as well as benefits. One limitation
with content analysis techniques is the validity and authenticity of the content being
analysed. The quality and accuracy of the reporting in individual articles could be
questionable. Firms with a strong media following are less likely to be impacted by a
wayward reporter, as the weight of accurate reports will mask inaccurate reports.
However, firms with a low level of media coverage could be susceptible to a single
inaccurate report. The technique also does not overcome the issue of the lack of a
standard definition of IC (Abeysekera, 2006). The mapping to the Factiva intelligent
taxonomy terms also introduces a potential for diversion from the intended IC definition.
However, the method is easily adaptable to alternative IC formulations. As long as the IC
indices are used for comparison purposes, rather than absolute IC measures, any errors in
classification made by the computerized search engine will be systematic across the
whole sample, and therefore not impact comparative analyses.

24



When addressing the IC attributes of a firm, for the internal and human capital elements,
the content analysis can only provide what has been made visible by business reporters.
This may be impacted by a firm’s public affairs policies and therefore not accurately
represent a firm’s internal and human capital. Additionally, the reported aspects of human
and internal capital are limited to “newsworthy” elements, like senior executive
movements or competitive intelligence stories and less newsworthy elements like staff
qualifications or a successful new internal business process are not addressed. Again,
these limitations are likely to be greater for firms with a modest or non-existent media
following.

This research has relied on the empirical results obtained to argue for the validity of this
research approach. There are several opportunities for future research emanating from

this work. Methodological research comparing the different computer-supported content
analysis processes with manual processes might add useful insights into the current
limitations of the approach. Methodological research could be undertaken to help put
some practical boundaries on the viable use of the different computer-assisted content
analysis technologies. Additionally, a methodology for assessing new search technologies,
in terms of utility and validity, would be valued by researchers using content analysis.

In conclusion, this paper has described a research method for the measurement and
analysis of 1C across market sectors. The research method provides new utility to the
popular content analysis techniques that have emerged from ICD research. It also exhibits
the benefits of being able to address large numbers of firms, without the liability of
needing to use narrow proxy representations of IC. An illustration of the method is used
to provide an analysis of the impact of IC on market to book values for the global IT
market sector.
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