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─Abstract ─ 

 

This study focuses on the correlation between intellectual capital and web trends 

of the index bist-30, which holds the top 30 companies in Istanbul Stock Market 

(BIST). The trends of web sites and companies are collected separately via web 

tools. Also, intellectual capital is studied and measured based on two methods, 

which are Market Value / Book Value and Value Added Intellectual Coefficient 

(VAIC) techniques.  Data required for studying, measuring and accounting 

intellectual capital is gathered from web sites, firm annual reports, company 

financial statements and Public Disclosure Platform (www.kap.gov.tr) published by 

the BIST administration.  
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1. INTODUCTION 

 

Intellectual capital is a widely discussed and eye-catching concept in today’s 

business world. The former years witnessed firms valued only by their physical 

and tangible assets. However, information age nowadays proves that a much 

better evaluation and analysis is required to have a better understanding of 
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companies. Considering firms with their physical and tangible assets is no longer 

valid. That is actually where intellectual capital comes to the scene. (Agndal, and 

Nilsson,2006:91) 
 

Intellectual capital serves as a guide to the governments for making decisions 

about firms. Also, entrepreneurs need to know about the intellectual capital of 

organizations for merger, acquisition and privatization actions. Furthermore, 

banks are able to give credits with better options and lower interest rates for the 

firms, which have strong intellectual capital. Managers have the opportunity to 

take necessary actions and give a better direction to their enterprises in case they 

are informed about their organization’s intellectual capital. In other words, 

intellectual capital provides them the big picture and serves as an essential part of 

firm strategy. Investors and shareholders can also give more wise decisions when 

they purchase the stocks of organizations listed in stock exchange.  

 

Definitely, intellectual capital enlightens investors and shareholders with a 

broader perspective about the growth and improvement trend as well as potential 

of an organization. Accounting, reporting and measuring intellectual capital has 

thus become an important requirement for companies and the related stakeholders 

today. It is not a luxury or an additional feature in such a rapid progressing 

information age. (Alipour,2012:53) That is the main reason this study investigates 

intellectual capital of top thirty companies in Turkey. 

 

The research especially concentrates on the mentioned top thirty, since these firms 

are very influential in the market. In other words, they have the power to give a 

general direction to Turkish economy. Moreover, the web trends component is 

integrated to this study, since technology is tightly related with the concept of 

intellectual capital. Considering the three components of intellectual capital, web 

trends of top thirty companies in Turkey are more specifically concerned with 

their relational capital and structural capital. (Joia,2007) 

 

This study is built on web statistics of the companies on BIST30, which are the 

top companies listed on Istanbul Stock Market as previously mentioned. 

Intellectual capitals of firms are analyzed by taking advantage of company annual 

reports and firm financial statements such as the balance sheet and income 

statement. These are shared and viewed on company web sites, since the 

emphasized firms are publicly traded companies. Additionally, public 
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enlightenment platform powered by 

to share financial and accounting information with the public. Furthermore, 

according to the new commercial law, all firms regardless of their size and 

structure are required to be completely transparent by making their financial 

statements public and establishing firm websites

Figure-1: Overview of Study

Figure 1 demonstrates an overview of data collection and correlation steps. The 

company documents such as annual reports and financial statements

available and law mandated information, published by each of the companies. 

Official company documents, annual reports and financial statements are used to 

obtain several information such as the

tangible capital, financial capital, human capital, structural capital, capital 

employed, human capital efficiency, structural capital efficiency and capital 

employed efficiency. These information also helps to calcu
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enlightenment platform powered by BIST administration also makes it a necessity 

ting information with the public. Furthermore, 
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ed to be completely transparent by making their financial 
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are publicly 
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late Market / Book 
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Value ratios and Value Added Intellectual Coefficient (VAIC). (Maditinos, et., 

2011) This paper continues with the literature review, data and methodology, 

statistical and accounting analysis, results, conclusion and recommendations for 

future studies in the following sections.  

2. LITERATURE REVIEW 

 

Despite the growing popularity of intellectual capital and the increasing number 

of firms with high intangibles, non-standard and insufficient implementations 

concerning accounting, reporting and measurement of intellectual capital still 

remains as a leading problem. (Moolman,2011:2) In other words, disclosing and 

sharing intellectual capital as well as reflecting innovation and knowledge to 

financial statements continues to be a barrier. Accounting-finance academicians 

and practicians go on to debate how to explain profits arising from intangible 

assets on balance sheets and income statements. (Holland,2006:281) Traditional 

financial statements are still based on book values of firms, ignoring the market 

values. Although the market value may not always equal to intellectual capital, 

(Stewart,2001:184) the difference between book value and market value is 

important to emphasize the existence and impact of intellectual capital. (Rodov 

and Lelieart,2002:324) The debates and history of intellectual capital dates back 

to 1960s and the debate on human capital investments dates back to 1990s. 

However, several question marks are not yet answered. (Marr and 

Moustaghfir,2005:1120) 

 

Unfortunately, the current strict requirements by International Accounting 

Standards also causes the mentioned questions to remain unanswered. Accounting 

is based on objectivity, consistency, verifiability and comparability principles. 

Moreover, subjectivity and manipulation of financial-accounting information by 

managers are never allowed by accounting. On the other hand, there is a great 

need to report intangibles and reflect the real value of organizations to investors 

and other stakeholders. (Moolman,2011:6) Accounting is currently under pressure 

to report the exact value of firms on financial statements such as the balance sheet 

and income statement. (Roslender and Fincham,2004:178) 

 

The economy has evolved from an industrial economy to a knowledge based 

economy since the basic factors of production are no longer valid. As well known, 

the traditional factors of production stand for capital, land and labor. However, 

today’s business world additionally includes knowledge as a factor of production. 



INTERNATIONAL JOURNAL OF SOCIAL SCIENCES AND HUMANITY STUDIES 

Vol 5, No 2, 2013 ISSN: 1309-8063 (Online) 

 

43 

 

This is definitely reflected to higher educated and higher cost personnel. 

Employing a high number of personnel has replaced by employing talented 

personnel, who have a low turnover ratio. Thus, managing intangible assets is an 

eye-catching characteristic in today’s business world. (Seetharaman and 

et.,2002:128) 

 

Intellectual capital is also known as a network of inter-relations in a specific 

company. This means that, coordinating intangible resources, creativity and 

feedback as well as turning those to value is critically significant in regards to 

intellectual capital. In other words, intellectual capital helps to harmonize these 

elements and initiate the efficiency process in firms.  

 

Generally, intellectual capital is categorized as human capital, structural capital 

and relational (customer) capital. (Ordóñez,2004:629) Human capital means the 

capacity of employees to provide solutions for their customers. Also, human 

capital refers to personal knowledge stock of organizations represented by their 

employees. Thus, investing in human capital is very significant in terms of 

financial results and innovation. (Riahi-Belkaouri,2003:217) One drawback about 

human capital is that, it can only be rented since employees of any organization 

take their skills, knowledge and experiences with them when they leave the 

organization.
1
 Structural capital is the component, which changes know-how into 

the property of the group. So, structural capital helps human capital to become 

more productive and is a supporter in the value creation process. (Steward,1997:5) 

Then, customer capital enables relations with clients of a firm to continue 

successfully. (Swart,2006:137) Customer capital is really hard to identify since it 

is related to customer loyalty, relationship with suppliers, agreements and 

sponsorships. (Cañibano and Marr,2005:42) 

 

                                                           
1
 Flamholtz, E. G, Bullen, M. L. And Hua, W. (2002), “Human resource accounting: historical  

perspective and future implications”, Management decision, 40 (10), pp. 947–954. 
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Figure-2: Intellectual Capital Performance Criteria    

 

Source: Vergauwen and Oirban,2007:1163. 

 

3. DATA MINING 
 

During this study, C4.5 Tree is implemented for data mining phase to find out the 

correlation between the web trends and the intellectual capital.C4.5 method 

(Qureshi, Mirza, & Arif, 2006) is a decision tree based classification algorithm. 

The tree is built by using the information gain of each feature in the feature 

vector. The algorithm starts with a training data set S, where S= { s1, s2 , … sn } 

where each sample si has a p dimensional feature vector (FV). For each sample si, 

FV = { x1i, x2i, … xpi } and the information gain of each values would be IG = { 

ig(x1i), ig(x2i), … ig(xpi) }. The algorithm creates a decision tree where each node 

defines a decision to either side.  

 

The highest information gain value is selected for the top most decision node and 

the second is get the decision criteria on the next level. Let ig(xik) > ig (xim) for 

the Figure-1. The tree is constructed by following the similar approach for the 

next levels. Finally at the leaves, the samples are placed after the training. In the 



INTERNATIONAL JOURNAL OF SOCIAL SCIENCES AND HUMANITY STUDIES 

Vol 5, No 2, 2013 ISSN: 1309-8063 (Online) 

 

45 

 

time of testing, the features extracted from test samples are questioned via the 

decision nodes in the tree from root to leaves. The final leaf is accepted as the 

class of the test sample. C4.5 has an advantage on other decision trees, since it 

uses the information gain and normalization and also it uses the pruning for the 

time performance. 

 

4. DATA SET AND DATA MINING 

 

This section covers the details of the data set collected from the web mining of 

intellectual capital values and stock market values. For each 30 companies in 

BIST 30 list, we have collected data for last 3 consecutive years which are 2010, 

2011 and 2012. The parameters collected for the intellectual capital calculations 

can be listed as below: 

 

• Year of the value collected 

• Market Value 

• Book Value 

• Value Added 

• Tangible Capital 

• Financial Capital 

• Human Capital 

• Human Capital Efficiency 

• Structural Capital 

• Structural Capital Efficiency 

• Capital Employed 

• Capital Employed Efficiency 

The correlation has been research among the below parameters.  

• Market Value / Book Value 

• Value Added Intellectual Coefficient  

• Google Trends. 
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The correlation value after implementing the C4.5 tree classification is about 42% 

and the details are given below. Properties of the data set are provided in Table 1. 

Table-1 

Property Value 

Number of Web Sites 30 

Number of Web Sites after 3 years checking 90 

Average market value / Book value 1.86 

Average VAIC 4.98 

Average Google Trends 45.47 

Stdandard Deviation of Market Value / Book Value 2.71 

Std. Dev. Of VAIC 10.40 

Standard Deviation of Google Trends 24.52 

Correlation Rate 41.58% 

RMSE 0.682 

RAE 1.021 

 

The correlation rate indicates that there is a close correlation between the web site 

trend and the unemployment rate of the country where the web page is originated. 

It is also a two way operator where the correlation can be interpreted as 

predictability. So from the unemployment rate of the country the web traffic of the 

job oriented web sites can be predicted or vice versa. The RMSE (Ocak and 

Seker,2013) stands for root mean square error and RAE (Ocak and Seker,2013) 

stands for root absolute error rates which are given to indicate the error rates on 

the given data mining study.  
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5. CONCLUSION 
 

The correlation value between the intellectual capital and web trends for top 30 

companies in Turkish stock market (BIST30) indicates a satisfactory correlation. 

The correlation indicates that the intellectual capital is affecting the stock values 

and vice versa.  

 

BIBLIOGRAPHY  

 

Abeysekera, I. (2003), “Intellectual accounting scorecard: Measuring and 

reporting intellectual capital” Journal of American Academy of Business, 3(1), p. 

422. 

 

Agndal H, and U. Nilsson (2006), “Generation of Human and Structural Capital: 

Lessons from Knowledge Management”, The Electronic Journal of Knowledge 

Management, Volume 4 Issue 2, pp 91 - 98, available online at www.ejkm.com. 

 

Alipour, M. (2012), “The effect of intellectual capital on firm performance: an 

investigation of Iran insurance companies” Measuring Business Excellence, Vol. 

16, Issue: 1, pp.53 – 66. 

 

Holland, J. (2006), “Fund management, intellectual capital, intangibles and 

private disclosure” Managerial Finance, 32(4), p.281. 

 

Joia, L. A. (2007), Strategies for Information Technology and Intellectual Capital: 

Challanges and Opportunities, IGI Global, pp. 1-276. 

 

Qureshi, S. A., S. M. Mirza, and M. Arif, (2006) “Fitness function evaluation for 

image reconstruction using binary genetic algorithm for parallel ray transmission 

tomography” Emerging Technologies, 2006. ICET'06. International Conference 

on pp. 196-201. 
 

Marr B. and K. Moustaghfir (2005), “Defining intellectual capital: A three-

dimensional approach” Management Decision, 43(9), p. 1120. 

 



INTERNATIONAL JOURNAL OF SOCIAL SCIENCES AND HUMANITY STUDIES 

Vol 5, No 2, 2013 ISSN: 1309-8063 (Online) 

 

48 

 

Moolman, S. (2011), “Intellectual Capital: Measurement, Recognition and 

Reporting”, University of South Africa Master in Commerce Graduate Thesis, p. 

2, 6. 

Mouritsen J, Larsen H. T. and Bukh, P. N. (2001), “Valuing the future: 

Intellectual capital supplements and Skandia” Accounting, Auditing & 

Accountability Journal, 14(4), p.400. 

 

Nahapiet, J, and Ghoshal, S. (1998), “Social Capital, Intellectual Capital and the 

Organizational Advantage” Academy of Management The Academy of 

Management Review, Vol. 3 No: 2, pp. 242-266. 

Ocak, İbrahim and Şadi Evren Şeker (2013), “Calculation of surface settlements 

caused by EPBM tunneling using artificial neural network, SVM, and Gaussian 

processes” Environmental Earth Sciences, Springer-Verlag, DOI: 

10.1007/s12665-012-2214-x. 

Ordóñez de Pablos, P. (2004), “Measuring and reporting structural capital: 

Lessons from European learning firms” Journal of Intellectual Capital, 5(4), pp. 

626, 629–647. 

Riahi-Belkaoui, A. (2003) “Intellectual capital and firm performance of US 

multinational firms: A study of the resource-based and stakeholder views” 

Journal of Intellectual Capital, Vol. 4 Issue: 2, pp. 215–226. 

 

Rodov I. and Leliaert P. (2002), “FiMIAM: Financial method of intangible assets 

measurement” Journal of Intellectual Capital, 3(3), p. 324, 328. 

 

Roslender, R. (2000), “Accounting for intellectual capital: A contemporary 

management accounting perspective” Management Accounting, 78 (3), pp. 34-37. 

 

Roslender, R. and R. Fincham (2004), “Intellectual capital accounting in the UK”, 

Accounting, Auditing & Accountability Journal, 17 (2): p. 178. 

 

Seetharaman A, M. Balachandran, and A. S. Saravanan (2002), “Accounting 

treatment of goodwill: Yesterday, today and tomorrow: Problems and prospects in 

the international perspective” Journal of Intellectual Capital, 5(1), pp. 128, 132. 



INTERNATIONAL JOURNAL OF SOCIAL SCIENCES AND HUMANITY STUDIES 

Vol 5, No 2, 2013 ISSN: 1309-8063 (Online) 

 

49 

 

 

Steward, T. A. (1997), Intellectual capital: the new wealth of organisations: 

Knowledge Management, USA: Nicholas Brearley Publishing. 

 

Sullivan, P. H. (2000), Value-Driven Intellectual Capital: How to Convert 

Intangible Corporate Assets into Market Value” New York: John Wiley & Sons 

Inc. 

 

Swart, J. (2006), “Intellectual capital: Disentangling an enigmatic concept” 

Journal of Intellectual Capital, 7(2), p. 137. 

 

Vergauwen P, Bollen L. and Oirban E. (2007), “Intellectual capital disclosure and 

intangible value drivers: An empirical study”, Management Decision, 45 (7),  p. 

1163. 

 


