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   록

기업의 “회사소개” 페이지는 기업이 요시하게 여기는 가치가 무엇인지를 소개하고 있다. 

본 연구에서는 이에 한 이 회사의 재  미래의 재무성과의 연 성을 조사한다. 텍스트 

마이닝 기법을 활용하여 2016년의 S&P500 기업의 기  정보를 분석하여 회사소개 페이지에서 

의도 으로 반복되는 단어를 악하고, 이를 통해 요인분석을 수행하 다. 그 결과 홈페이지의 

키워드는 6가지 요인으로 분류될 수 있음을 알 수 있었고, 그후 최소 자승 회귀분석을 수행하여 

키워드의 요인과 기업의 재 재무 성과 사이의 연 성을 결정하 다. 분석 결과 요인 2(“구매 

경험”과 련된 키워드)가 재 재무 성과의 체 변수인 ROE와 정 인 상 계가 있음을 

보여주며, 요인 1(“고객에게 알림”과 련된 키워드)은 ROE와 부정 인 계를 가짐을 알 

수 있었다. 다만, 요인 1은 기업의 미래 재무 성과를 측정하는 안 변수인 Tobin’s Q와 정 인 

계가 있었다. 이 결과는 기업의 웹사이트에 소개된 과 기업의 재무 성과 사이에 계가 

있음을 나타낸다. 따라서 웹 사이트에 한 기 의 소개 은 재 회사 성과  미래 회사 

가치에 하여 유용한 지표가 될 수 있다.

ABSTRACT

The “About Us” page on the website of a corporation provides information regarding the 

organization’s vision, philosophy, and values. We examine the association between institutional 

information provided on corporate websites (i.e., the “About Us” section) with present and future 

financial performance. Utilizing a text mining technique, we analyze the institutional information 

of S&P500 firms in the year 2016. We conduct a factor analysis including words that are intentionally 

repeated in the introductory text of corporate websites. The results of the analysis reveal that 

keywords from this institutional information can be grouped into six factors. We then carry 
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out an ordinary least squares regression analysis to determine the associations between these 

six factors and present financial performance. The results show that keywords in Factor 2 (those 

related to Purchasing experience) are positively associated with ROE, a variable representing 

present financial performance, while keywords in Factor 1 (those related to Note to customers) 

show a negative relationship with ROE. On the other hand, keywords in Factor 1 have a positive 

relationship with Tobin’s Q, a variable representing future financial performance. These results 

indicate that there is some relationship between the words used in the institutional information 

in this section of corporate websites and firms’ financial performance. Hence, the institutional 

information on a website may be a useful indicator of current firm performance and future firm 

value.

키워드：회사소개, 지속성, 텍스트 분석, 회사 가치

Institutional Information on Websites, Firm Performance, Text Analysis, Firm Value

1. Introduction

An introductory message is often provided 

on corporate websites to summarize in-

formation about the company. This information 

may concern the company’s vision, future 

strategies, and corporate culture [35]. On cor-

porate websites, these “About Us” sections 

form a first impression in the reader’s mind 

about the corporation [39]. A company also 

communicates with many groups through its 

website. Leporini and Paternò [26] explain that 

firm performance can be increased by improv-

ing website usability in order to pursue the 

firm’s goal. Information about current and fu-

ture financial performance and the firm’s busi-

ness model may be obtained from the “About 

Us” section.

We empirically investigate how financial in-

formation that can aid in present or future valu-

ation of a firm can be inferred from institutional 

information on corporate websites. Estimating 

financial performance using this institutional 

information, which is freely accessible at any 

time and any place, may be much easier and 

more effective than relying on periodically pub-

lished financial reports. We examine institu-

tional information as a useful indicator of firms’ 

current financial performance and future firm 

value.

Meanwhile, text mining techniques become 

more useful tools to extract meaningful deter-

minants of the firm’s performance [6, 19, 22]. 

Utilizing a text mining technique, we analyze 

institutional information in the “About Us” sec-

tions of websites of S&P500 firms in the year 

2016. Through a factor analysis of repeated 

words, we identify six factors. An ordinary 
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least squares (OLS) regression analysis en-

ables us to determine the association between 

these factors and firm performance. The results 

show that keywords in Factor 2 (those related 

to Purchasing experience) have a positive rela-

tionship with ROE (return on equity), a variable 

representing present financial performance. 

From these data, we infer that a corporate focus 

on customer convenience and satisfaction is 

associated with relatively high financial per-

formance. The results of the OLS regression 

analysis also show that keywords in Factor 

1 (those related to Note to customers) have 

a negative relationship with ROE. This result 

implies an association between prioritizing 

product information on the website and rela-

tively lower current performance. On the other 

hand, keywords in Factor 1 (those related to 

Note to customers) have a positive relationship 

with Tobin’s Q, a variable measuring future 

financial performance. We find that firms that 

prioritize product information in the “About 

Us” section have relatively high future corpo-

rate value. That is, we find an association be-

tween active communication with customers 

and positive business outcomes, despite the 

expense of webpage maintenance.

The contribution of this paper is as follows. 

First, to the best of our knowledge, this is the 

first study to propose a method of analyzing 

non-financial, unstructured institutional in-

formation on corporate websites combining a 

text mining method and OLS to infer financial 

performance. Second, this empirical study 

demonstrates an apparent relationship between 

information design on company websites, es-

pecially in terms of content, and financial 

performance. Here, A website’s information 

design refers to the site’s ability to deliver rele-

vant, current, and easy-to-understand in-

formation to its users [15]. We conclude that 

institutional information on firms’ websites can 

be used to infer financial performance, including 

current and future corporate value.

The remainder of this paper is organized 

as follows: in section 2, we provide a review 

of literature on institutional information. Our 

data collection method, including text mining, 

and our research model, including the in-

dependent variables identified by text mining, 

are described in section 3. The results, corre-

sponding implications, and conclusion are pro-

vided in sections 4 and 5, respectively.

2. Institutional Information on 

Corporate Websites

Companies use their websites as marketing 

tools to provide potential customers with in-

formation [2]. Firms may also communicate 

with consumers through their websites [29]. 

Marketing through websites can be crucial for 

successful performance [13] and the firm–

customer relationship. Companies can share 

their corporate vision and goals with their cus-

tomers through their websites; having a shared 

vision and building trust enhances the firm–
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customer relationship, which positively affects 

customer retention [26, 27, 32].

A corporate website is a company-controlled 

communication tool. Feedback opportunities 

give the company information regarding the 

needs of specific customers, which can be used 

to customize products and services [8]. To pre-

vent serious damage to customer relationships, 

managers must monitor communications care-

fully, analyze customer feedback, and react 

appropriately.

Corporate websites can also facilitate in-

ter-organizational communication. Strategic 

dialogue conducted via company webpages 

(including SNS websites [20]) can help to es-

tablish and foster relationships with the public 

[9, 42]. Moon [31] studied corporate public rela-

tions development programs utilizing website 

communications, evaluating their effective-

ness.

In addition, the introductory text on a com-

pany’s website is located in a visually con-

spicuous place (the “About Us” section) that 

is easily accessible to users and includes im-

portant information about the company. 

Heterogeneity of informational design in the 

introductory text may improve competitive ad-

vantage over other companies. However, stud-

ies on website content, especially the in-

troductory page and the institutional in-

formation in the “About Us” section, and its 

effect on firm performance have been lacking. 

In fact, the association between information 

design and firm performance has not been em-

pirically tested, despite its possible important 

implications.

3. Methods

3.1 Data Collection via Text Mining

We conducted an empirical analysis regard-

ing the association between the introductory 

text in the “About Us” section on firms’ web-

sites and financial performance. The sample 

includes S&P500 companies in the year 2016. 

To increase the reliability of the analysis, we 

chose companies among S&P500 firms which 

satisfy the following conditions. Financial data 

used in this study were collected from the Osiris 

Data Base (https://osiris.bvdinfo.com/) by Bureau 

van Dijk. Firms included in the sample satisfied 

the following criteria: 

(1) S&P500 listed companies in 2016

(2) Companies from non-financial industries 

whose fiscal year-end was in December 

(3) Firms for which required financial data 

were available in the Osiris system.

Introductory information is typically located 

in the “About Us” section of a company’s 

website. We used the Java function to identify 

pages containing firms’ introductory messages. 

Keywords were extracted from the institutional 

information (the “About Us” section) on the 

websites of S&P500 companies using a text 
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<Figure 1> 3M’s “About Us” menu

mining method, and the term frequency–in-

verse document frequency (TF-IDF) was ob-

tained for each keyword. We now outline this 

process in more detail for an example company, 

3M.

On the 3M homepage, in the “About Us” 

menu, there are eight headings: Sustainability, 

3 Mgives, Brand, 3M Design, Technologies, 

Investor Relations, 3M Careers, and Compli-

ance & Business Conduct, as shown in <Figure 

1>. Under each of these headings is basic in-

formation about the firm. In this study, we 

included all relevant information from these 

headings in our analysis. Any subheadings 

were also included in the analysis. For instance, 

for the 3M company, the Sustainability heading 

has the following subheadings: Our Every Life 

Ambition, Our Purpose-Driven Business, Global 

Challenges, Industry Solutions, and Goals and 

Progress. These also contain information about 

our main area of focus: the firm’s vision, shared 

values, and corporate culture. However, we ex-

cluded any text related to financial statements, 

company history, award records, geographic 

location, contact information, policies, in-

troduction of board members, and partner com-

panies, and anything else unrelated to our main 

area of focus (the firm’s vision, shared values, 

and corporate culture).

Some companies have different names for 

the “About Us” section of their websites, such 

as “About Our Company”, “Who We Are”, “We 

Are [company name]”, or “Discover [company 

name]”. One example is Adobe, for which the 

introductory text can be found under the head-

ing, “About”. Other subheadings include Vision, 

Mission, Principles, Philosophy, Beliefs, and 

Sustainability. These and other subheadings 

containing introductory text were included in 

the analysis. In some cases, as many as 31 

pages for a given firm included introductory 

text relevant for our purposes.
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Company Address 1 Address 2 Address 3 Address 4

3M Company

http://www.3m.com/3M

/en_US/sustainability-u

s/

http://www.3m.com/3M

/en_US/sustainability-u

s/every-life/

http://www.3m.com/3M

/en_US/sustainability-u

s/global-challenges/

http://www.3m.com/3M

/en_US/sustainability-u

s/industry-solutions/he

alth-care/

AES 

Corporation

http://www.aes.com/ab

out-us/about-us-overvi

ew/default.aspx

http://www.aes.com/ab

out-us/mission-vision-

values-and-culture/defa

ult.aspx

http://www.aes.com/ab

out-us/ethics-and-com

pliance/default.aspx

http://www.aes.com/ab

out-us/our-history/defa

ult.aspx

Abbott 

Laboratories

http://www.abbott.com/

about-abbott/abbott-cit

izenship/finding-the-up

side.html

http://www.abbott.com/

about-abbott/abbott-cit

izenship/upside-in-actio

n.html

http://www.abbott.com/

about-abbott/abbott-cit

izenship/citizenship-rep

orting.html

http://www.abbott.com/

about-abbott/who-we-

are.html

Abbvie Inc

http://www.abbvie.com/

about-us/home.html

http://www.abbvie.com/

about-us/who-we-are.

html

http://www.abbvie.com/

about-us/ethics-compli

ance.html

Accenture PLC

https://www.accenture.

com/kr-en/insight-data

-ethics

Activision 

Blizzard

http://www.activisionbli

zzard.com/about-us

Acuity Brands
http://www.acuitybrand

s.com/about-us

http://www.acuitybrand

s.com/about-us/careers

Adobe Systems 

INC

https://www.adobe.com

/about-adobe.html

https://www.adobe.com

/about-adobe/exploratio

ns.html

http://www.adobe.com/

corporate-responsibility

/education.html

http://kickbox.adobe.co

m/

Advance Auto 

Parts Inc

http://corp.advanceauto

parts.com/about/general

.asp

http://corp.advanceauto

parts.com/about/public.

asp

<Figure 2> URLs Containing Institutional Information about S&P500 Companies

For firms lacking an official introductory 

text, we analyzed the text on the default page 

of the homepage, which usually showcases the 

firm’s spirit and values. For instance, Alphabet, 

Google’s mother company, does not have an 

“About Us” page. However, there is a summary 

of Google on the first page. We listed companies 

by name and then recorded the website ad-

dresses on which the introductory text was 

located in an Excel sheet, as shown in <Figure 

2>.

After collecting the text and recording the 

website addresses, we created a single com-

puter file for each company by combining all 

text from the introductory messages written 

on all relevant pages on each company’s 

website. Companies with no website or with 

websites under construction were excluded 

from the analysis. In total, introductory text 

was collected for 354 companies.

We identified the radix of the words in each 

of the saved files. English is a language in 
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Company Name
Financial information TF-IDF

SIZE LEV GRW PPE TQ ROA ROE food us ........ peltor

3M Company 24.2162 0.65243 -0.00545 0.03165 0.65243 0.1535 0.44185 223 370 ........ 200

Abbott Laboratories 24.4428 0.48575 0.02195 0.06131 0.48575 0.0339 0.06600 0 0 ........ 0

Abbvie Inc 24.6945 0.92563 0.12157 0.02327 0.92563 0.1122 1.50899 0 0 ........ 0

Accenture PLC 23.6283 0.63606 0.05721 0.00264 0.63607 0.2251 0.61855 0 20 ........ 0

Activision Blizzard 23.4475 0.47081 0.41680 0.01764 0.47081 0.0633 0.11973 0 0 ........ 0

Acuity Brands 21.601 0.43498 0.21598 0.01641 0.43498 0.1208 0.21382 0 22 ........ 0

Adobe Systems INC 23.1851 0.40292 0.22081 0.00602 0.40292 0.0996 0.16693 0 24 ........ 0

Advance Auto Parts Inc 22.8185 0.69725 -0.01739 0.01315 0.69725 0.0565 0.18678 0 14 ........ 0

AES Corporation 24.3197 0.91365 -0.04019 0.53369 0.91365 -0.0312 -0.36233 0 55 ........ 0

<Figure 3> TF-IDF Values and Financial Information

which word form changes as grammatical con-

tent changes. For example, the words product 

and products only differ in number (i.e., whether 

they are singular or plural). They have virtually 

the same meaning otherwise. In this study, 

we are only interested in the meaning of each 

word. Word form changes are irrelevant; there-

fore, we split the radix of each word in order 

to exclude variations in word form using 

Porter’s [34] algorithm and coding in Java. We 

removed any non-words. For example, a basic 

HTML tag was removed using the text ex-

traction process that is a typical Java function. 

However, not all symbols presented obstacles 

to the analysis. Thus, we excluded punctuation, 

but included symbols (e.g., ∽+-=±÷♥♡★☆

♪♬) that have no linguistic meaning but may 

communicate something to customers. We then 

calculated the TF-IDF value of each word. 

Since it is difficult to categorize documents 

by word frequency only, we obtained TF-IDF 

values. The IDF is the inverse value of the 

number of times a word appears in a document. 

For example, if word A appears ten times in 

five hundred documents, the IDF is 500 divided 

by 10, which is 50. Usually, the IDF value is 

large. Therefore, we used the log value of IDF 

[5]. In each document file, we chose keywords 

with frequencies larger than 1%. Hence, not 

all words were present in all files. The purpose 

of this procedure was to identify unique key-

words expressing the traits of the company. 

Then, we rearranged the words used in each 

file and recorded their frequencies to avoid any 

redundancy. Additionally, we recorded how 

many times these words were used in each 

file. TF-IDF values may vary despite the fact 

that the same word appears multiple times. 

After recording TF-IDF values for each file, 

we saved these data in .csv files. 

Next, we linked financial information about 

S&P500 companies included in the analysis to 

information in the .csv file. Financial in-

formation for these companies and TF-IDF 

values for each company were linked by com-

pany name and saved in a separate file. The 

results are shown in <Figure 3> below.

Company names are listed in the far left 
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Factor Keywords Name

Factor 1 safeti newsroom overview devic Note to Consumers

Factor 2 shop store card Purchasing Experience

Factor 3 trademark logo Corporate Identity

Factor 4 cloud network internet Network Infrastructure

Factor 5 storag payment supplier Supply Chain

Factor 6 copyright blog specialti info Misc. Information

<Table 1> Firms’ Introduction Words in Their Homepages

Note) since text mining analysis classifies words into root of word, above words in the table such as “safeti”, 

“devic”, “storag”, “specialti”, “info” result in as a keyword.

column. Each firm’s financial information is 

recorded from the second column to the sev-

enteenth column in each row. Companies’ 

TF-IDF information for 1,099 words is recorded 

on the far right side. As we can see in <Figure 

3> above, many words appear in certain com-

panies’ documents but not in others, making 

it difficult to obtain meaning, since it was im-

portant to the success of this analysis to find 

companies with similar traits. Deleting columns 

containing unnecessary words minimizes the 

number of dimensions, allowing for a more ap-

propriate analytical process and facilitating 

understanding. Therefore, columns containing 

words that seldom appear were deleted. After 

setting the criteria to a minimum of two appear-

ances, we were left with 286 columns. This 

allowed us to delete 70% of the initially identi-

fied dimensions. A minimum of 15 appearances 

of a keyword was required for its inclusion 

in the analysis.

Finally, 304 firms for which financial in-

formation and introductory text were available 

were used in the analysis. To identify associa-

tions of various keywords in the institutional 

information provided on corporate websites 

with current company performance and future 

corporate value, we extracted six factors by 

factor analysis. The process of factor analysis 

is as follows. First, when a word is found in 

the website, we specified 1 as a dummy variable, 

otherwise 2. Nonsense words (e.g., ai, ga, etc.), 

words related to specific industries (e.g., aero-

spec, automobil, medicin, etc.) or nations (e.g., 

english, fran, espa, etc.), and words related to 

homepage functions (e.g., toggle, navi, etc.) 

were excluded. Next, factors with eigenvalues 

greater than 1.2 were chosen to determine factor 

numbers. By this process, the sample was div-

ided into six groups. We then used the Varimax 

method to choose keywords included in these 

six groups. Additionally, to test the internal 

validity of each factor, we excluded keywords 

with Cronbach’s alpha (α) coefficient values 

of no more than 1.2. Through this process, we 

narrowed down the list of keywords in each 

group. Each factor was named with consid-

eration of the common characteristics of the 
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keywords in terms of meaning. Six factor 

groups of keywords were established: Note 

to customers (Factor 1), Purchasing experi-

ence (Factor 2), Corporate identity (Factor 3), 

Network infrastructure (Factor 4), Supply 

chain (Factor 5), and Misc. information (Factor 

6). Six factor groups of keywords are shown 

in <Table 1> as below. Note that we did not 

find a meaningful set of words from LDA 

algorithm. 

3.2 Research Model

We divided firms’ financial performance into 

two categories: current financial status and fu-

ture corporate value [33]. We used ROE as 

a proxy for present firm performance according 

to the literature [4, 24, 44]. ROE is calculated 

as net income in the current term divided by 

the sum of equity. We also used Tobin’s Q 

as an alternative variable representing future 

corporate value [11, 40, 41]. Tobin’s Q is calcu-

lated as the sum of the market value of equity 

and the book value of debt divided by the book 

value of total assets. Market value means stock 

price. This implies future expected income.

To test the association between keywords 

in introductory text and financial performance, 

we established two models as shown in 

Equations (1) and (2). The independent varia-

bles are our six factors: Note to customers, 

Purchasing experience, Corporate identity, 

Network infrastructure, Supply chain, and Misc. 

information.

Control variables were also included in the 

research model. First, firm size (SIZE) is con-

sidered because the larger the firm, the higher 

its value and the greater the opportunity for 

growth [12]. At the same time, company size 

may also have a negative effect on firm per-

formance because of high political costs. 

Second, the debt ratio (LEV) is included due 

to the evidence that higher firm performance 

is associated with a higher debt ratio [36]. A 

higher debt ratio can increase the extent of 

monitoring in the capital market, which may 

also be relevant to financial performance. 

Therefore, LEV is expected to be negatively 

associated with firm performance. Third, sales 

growth (GRW), which indicates the amount 

of increase in this year’s sales compared to 

last year’s, is used to control for corporate 

growth that might influence corporate value 

[28]. Next, PPE (property, plant, and equip-

ment) is related to firm performance. As the 

proportion of tangible assets grows, deprecia-

tion and maintenance costs grow as well. This 

can impact corporate outcomes. Possession of 

large amounts of tangible assets may have a 

positive influence on firm value and perform-

ance [43]. Finally, to control for industry effects, 

we employ an industry dummy in the OLS 

model. Using Equations (1) and (2), we then 

perform the OLS regression analysis as follows.

If , the coefficient value of the independent 

variables for Factors 1 to 6, shows a positive 

and significant result, this means that if the 

introductory text on a corporate website con-



72  한국 자거래학회지 제23권 제4호

tains more keywords related to these variables, 

current management performance will be com-

paratively better or future corporate value will 

be higher. However, if   shows a negative 

and significant result, if the institutional in-

formation contains more of these keywords, 

current management performance will be com-

paratively poorer or future corporate value will 

be lower.

             (1)

            

   

  



ROEt = net income of the current term, all 

divided by the sum of equity

Factor1t = the average of TF-IDF of the 

keywords group related to Note 

to customers

Factor 2t = the average of TF-IDF of the 

keywords group related to 

Purchasing experience

Factor 3t = the average of TF-IDF of the 

keywords group related to 

Corporate identity 

Factor 4t = the average of TF-IDF of the 

keywords group related to 

Network infrastructure

Factor 5t = the average of TF-IDF of the 

keywords group related to 

Supply chain 

Factor 6t = the average of TF-IDF of the 

keywords group related to 

Misc. information 

SIZEt-1 = natural logarithm result of total 

assets 

LEVt-1 = debt ratio (= total debt/total capital) 

GRWt = (sales of this year/sales of last 

year)-1 

PPEt-1 = property, plant, and equipment.

           (1)

         

     

  



TQt = the sum of the market value of equity 

and the book value of debt, all divided 

by the book value of total assets

Factor 1t = the average of TF-IDF of the 

keywords group related to Note 

to customers

Factor 2t = the average of TF-IDF of the 

keywords group related to 

Purchasing experience

Factor 3t = the average of TF-IDF of the 

keywords group related to 

Corporate identity

Factor 4t = the average of TF-IDF of the 

keywords group related to 

Network infrastructure

Factor 5t = the average of TF-IDF of the 

keywords group related to Supply 

chain

Factor 6t = the average of TF-IDF of the 

keywords group related to Misc. 

information
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 Variable Mean SD Min P10 P25 Median p75 P90 Max

TQt 2.359 1.278 0.491 1.225 1.510 1.970 2.775 4.064 7.699 

ROEt 0.120 0.618 -4.471 -0.087 0.082 0.158 0.254 0.411 1.777 

Factor 1t 0.061 0.138 0.000 0.000 0.000 0.000 0.000 0.250 0.750 

Factor 2t 0.072 0.189 0.000 0.000 0.000 0.000 0.000 0.333 1.000 

Factor 3t 0.043 0.162 0.000 0.000 0.000 0.000 0.000 0.000 1.000 

Factor 4t 0.049 0.154 0.000 0.000 0.000 0.000 0.000 0.333 1.000 

Factor 5t 0.044 0.134 0.000 0.000 0.000 0.000 0.000 0.333 1.000 

Factor 6t 0.059 0.126 0.000 0.000 0.000 0.000 0.000 0.250 0.750 

SIZEt-1 23.528 1.075 21.478 22.221 22.723 23.448 24.222 24.954 26.301 

LEVt-1 0.632 0.197 0.137 0.394 0.493 0.632 0.742 0.878 1.232 

GRWt 0.033 0.128 -0.375 -0.106 -0.027 0.025 0.079 0.184 0.645 

PPEt-1 0.217 0.301 -0.190 -0.010 0.017 0.063 0.355 0.762 0.917 

TQt  = the sum of the market value of equity and the book value of debt, all divided by the book value of 

total assets 

ROEt  = net income of the current term, all divided by the sum of equity 
Factor 1t  = the average of TF-IDF of the keywords group related to Note to customers

Factor 2t  = the average of TF-IDF of the keywords group related to Purchasing experience

Factor 3t  = the average of TF-IDF of the keywords group related to Corporate identity

Factor 4t  = the average of TF-IDF of the keywords group related to Network infrastructure

Factor 5t  = the average of TF-IDF of the keywords group related to Supply chain

Factor 6t  = the average of TF-IDF of the keywords group related to Misc. information

SIZEt-1  = natural logarithm result of total assets

LEVt-1  = debt ratio (= total debt/total capital)

GRWt = (sales of this year/sales of last year)-1

PPEt-1  = property, plant, and equipment.

<Table 2> Descriptive Statistics (n=304)

SIZEt-1 = natural logarithm result of total 

assets

LEVt-1 = debt ratio (= total debt/total capital)

GRWt = (sales of this year/sales of last 

year)-1

PPEt = property, plant, and equipment

Industryt = dummy variable to control for 

industry effects.

4. Results

Descriptive statistics related to the six fac-

tors, financial variables, and other variables 

used in this study are shown in <Table 2>. 

The final sample included 304 firm-year obser-

vations. The average value of Tobin’s Q (TQ), 

a variable representing future firm value, is 

2.359. The median of TQ is 1.970 and the stand-

ard deviation of TQ is 1.278. The average value 

of ROE, a variable representing present firm 

performance, is 0.120. The median of ROE is 

0.158 and the standard deviation of ROE is 

0.618. Variables for Factors 1～6 are the aver-

age of TF-IDF dummy variables for each 

keyword. 
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Independent 

Variables

Factor = Continuum Variable Full Model Factor = Continuum Variable Partial Model

 t-value
Significance

Level
 t-value

Significance

Level

Intercept -0.858 -0.987 *** -0.708 -0.823 　

Factor 1t -0.498 -1.860 ** - - -

Factor 2t 0.428 1.891 * - - -

Factor 3t -0.219 -0.986 　 - - -

Factor 4t 0.181 0.690 - - -

Factor 5t 0.116 0.422 　 - - -

Factor 6t 0.228 0.777 　 - - -

SIZEt-1 0.066 1.814 *** 0.063 1.756 *

LEVt-1 -0.544 -2.795 　 -0.603 -3.114 ***

GRWt 0.109 0.339 *** 0.033 0.101 　

PPEt-1 -0.402 -1.807 　 -0.463 -2.09 **

Industry Included Included

F-value 1.512** 1.483*

Adj_R2 5.126 3.976 

N_obs 304 304

ROEt  = net income of the current term, all divided by the sum of equity

Factor 1t  = the average of TF-IDF of the keywords group related to Note to customers

Factor 2t  = the average of TF-IDF of the keywords group related to Purchasing experience

Factor 3t  = the average of TF-IDF of the keywords group related to Corporate identity

Factor 4t  = the average of TF-IDF of the keywords group related to Network infrastructure

Factor 5t  = the average of TF-IDF of the keywords group related to Supply chain

Factor 6t  = the average of TF-IDF of the keywords group related to Misc. information

SIZEt-1 = natural logarithm result of total assets

LEVt-1 = debt ratio (= total debt/total capital)

GRWt  = (sales of this year/sales of last year)-1

PPEt-1 = property, plant, and equipment
*, **, *** indicate significance at the 10%, 5%, and 1% levels, respectively.

<Table 3> Results for Present Firm Performance

Dependent variable: ROE　

<Tables 3>～<Table> 5 and <Table 6> 

show the results of the regression analysis in-

cluding the dependent variables for ROE and 

Tobin’s Q, respectively. In <Table 3>, when 

the independent variable is a continuum varia-

ble, the coefficient value for Factor 1 is -0.498, 

which is significant and negative at the 5% 

level. In <Table 4>, when the independent vari-

able is a dummy variable, the coefficient of 

Factor 1 is -0.155, which is significant and 

negative at the 10% level. This result indicates 

that firms with high numbers of words related 

to Note to customers tend to have lower finan-

cial performance.

As shown in <Table 5>, when the in-

dependent variable is a continuum variable, the 
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coefficient of Factor 1 is 1.014, which is positive 

and significant at the 5% level. In <Table 5>, 

when the independent variable is a dummy var-

iable, the coefficient of Factor 1 is 0.479, which 

is positive and significant at the 1% level. This 

result indicates that firms with a high number 

of words related to Note to customers tend 

to have relatively higher future corporate value. 

That is, we can infer that companies with a 

high number of words related to Note to cus-

tomers in the introductory text tend to be inves-

ting in future corporate value rather than cur-

rent performance.

In <Table 3>, when the independent variable 

is a continuum variable, the coefficient of Factor 

2 is 0.428, which is statistically significant and 

positive at the 10% level. In <Table 4>, when 

the independent variable is a dummy variable, 

the coefficient of Factor 2 is 0.243, which is 

significant and positive at the 5% level. This 

result shows the tendency that the higher the 

number of keywords related to Purchasing ex-

perience in a firm’s institutional information, 

the higher the firm’s financial performance. As 

shown, in <Table 5>, when the independent 

variable is a continuum variable, the coefficient 

of Factor 2 is 0.532, which is not statistically 

significant. In <Table 5>, when the in-

dependent variable is a dummy variable, the 

coefficient of Factor 2 is 0.213, which is also 

not significant. This indicates that there is no 

association between the frequency of keywords 

related to Purchasing experience in the in-

troductory text and future corporate value. It 

may therefore be that policies that emphasize 

purchasing experience may not have a positive 

effect on future long-term corporate value, al-

though they may affect current performance. 

The coefficients of the remaining factors, 

Factors 3, 4, 5, and 6, show no significant rela-

tionships with ROE and TQ.

The results for the control variables are as 

follows. First, firm size (SIZE) is positively 

related to ROE, as shown in <Table 3> and 

<Table 4>, and negatively associated with 

Tobin’s Q, as shown in <Table 5> and <Table 

6>. These results are consistent with those 

of Francis et al. [12]: The larger the size of 

a company’s assets, the more likely it is to 

grow its business based on its wealth of finan-

cial resources, which may have a positive im-

pact on corporate performance or future firm 

value. At the same time, costs may also in-

crease, which may negatively affect the per-

formance or value of the company. For this 

reason, it seems that the mixed results are found 

in the analysis.

Second, in <Table 4>, LEV, which repre-

sents the debt ratio, has a significantly negative 

relationship with ROE. High debt ratios in-

crease the risk of default and at the same time 

generate high overhead costs. Therefore, the 

results of this analysis indicate an association 

between this variable and a decrease in current 

profit.

In addition, <Table 3>～<Table 6> shows 

that GRW, the variable representing sales 

growth, has a positive relationship with current 
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Independent 

Variables

Factor = Dummy Variable Full Model Factor = Dummy Variable Partial Model

 t-value
Significance

Level
 t-value

Significance

Level

Intercept -0.761 -0.877 　 -0.708 -0.823 　

Factor 1t -0.155 -1.661 *　 - - -

Factor 2t 0.243 2.104 ** - - -

Factor 3t -0.201 -1.451 　 - - -

Factor 4t 0.158 1.309 - - -

Factor 5t 0.053 0.465 　 - - -

Factor 6t 0.047 0.515 　 - - -

SIZEt-1 0.062 1.693 * 0.063 1.756 *

LEVt-1 -0.559 -2.887 *** -0.603 -3.114 ***

GRWt 0.1 0.311 　 0.033 0.101 　

PPEt-1 -0.404 -1.822* * -0.463 -2.09 **

Industry Included Included

F-value 1.555** 1.483*

Adj_R2 5.539 3.976 

N_obs 304 304

ROEt  = net income of the current term, all divided by the sum of equity

Factor 1t  = the average of TF-IDF of the keywords group related to Note to customers

Factor 2t  = the average of TF-IDF of the keywords group related to Purchasing experience

Factor 3t  = the average of TF-IDF of the keywords group related to Corporate identity

Factor 4t  = the average of TF-IDF of the keywords group related to Network infrastructure

Factor 5t  = the average of TF-IDF of the keywords group related to Supply chain

Factor 6t  = the average of TF-IDF of the keywords group related to Misc. information

SIZEt-1 = natural logarithm result of total assets

LEVt-1 = debt ratio (= total debt/total capital)

GRWt  = (sales of this year/sales of last year)-1

PPEt-1 = property, plant, and equipment
*, **, *** indicate significance at the 10%, 5%, and 1% levels, respectively.

<Table 4> Results for Present Firm Performance

Dependent variable: ROE　

corporate performance and future corporate 

value. This finding is supported by those of 

Maitland et al. [28], who argue that higher sales 

growth has a positive effect on current corpo-

rate performance and future corporate value.

The final control variable, PPE, refers to 

the ratio of tangible assets. In <Table 4>, ROE 

is converted to a dummy variable with a sig-

nificant negative value. In <Table 6>, Tobin’s 

Q is converted to a dummy variable to be com-

parable with other variables. As the proportion 

of tangible assets increases, depreciation costs 

increase [43]. This may have a negative impact 

on current corporate performance or future cor-

porate value.

 In order to test the significance of the six 
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Independent 

Variables

Factor = Continuum Variablev Full Model Factor = Continuum Variable Partial Model

 t-value
Significance

Level
 t-value

Significance

Level

Intercept 11.485 7.577 *** 11.284 7.532 ***

Factor 1t 1.014 2.175  **　 - - -

Factor 2t 0.532 1.351 　 - - -

Factor 3t 0.018 0.046 　 - - -

Factor 4t 0.543 1.188 - - -

Factor 5t -0.473 -0.992 　 - - -

Factor 6t 0.108 0.212 　 - - -

SIZEt-1 -0.406 -6.387 *** -0.392 -6.239 ***

LEVt-1 0.201 0.592 　 0.167 0.496 　

GRWt 2.137 3.813 *** 2.14 3.828 ***

PPEt-1 -0.621 -1.601 　 -0.627 -1.624 　

Industry Included Included

F-value 5.582*** 6.451***

Adj_R2 32.609 31.870 

N_obs 304 304

TQt: = the sum of the market value of equity and the book value of debt, all divided by the book value 

of total assets 

Factor 1t  = the average of TF-IDF of the keywords group related to Note to customers

Factor 2t  = the average of TF-IDF of the keywords group related to Purchasing experience

Factor 3t  = the average of TF-IDF of the keywords group related to Corporate identity

Factor 4t  = the average of TF-IDF of the keywords group related to Network infrastructure

Factor 5t  = the average of TF-IDF of the keywords group related to Supply chain

Factor 6t  = the average of TF-IDF of the keywords group related to Misc. information

SIZEt-1 = natural logarithm result of total assets

LEVt-1 = debt ratio (= total debt/total capital)

GRWt  = (sales of this year/sales of last year)-1

PPEt-1 = property, plant, and equipment; 
*, **, *** indicate significance at the 10%, 5%, and 1% levels, respectively.

<Table 5> Results for Future Firm Value

Dependent Variable: TQ　

factors found in the factor analysis, we con-

ducted multiple regression analysis with re-

duced model which excluded the six factors. 

The results are shown in the right hand side 

of <Table 3>～<Table 6>. When dependent 

variable is ROE, in <Table 3>, the adjusted 

R square of the full model is greater than that 

of the reduced model (full model 5.126%, re-

duced model 3.976%) when the independent 

variables are continuum variables. The superi-

ority of the full model is also found in case 

of dummy variable (see <Table 4>); adjusted 

R-squared value of the full model and reduced 

model is 5.539% and 3.976%, respectively. 
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Independent 

Variables

Factor = Dummy Variable

Full Model

Factor = Dummy Variable

Partial Model

 t-value
Significance

Level
 t-value

Significance

Level

Intercept 11.845 7.906 *** 11.284 7.532 ***

Factor 1t 0.479 2.971 ***　 - - -

Factor 2t 0.213 1.068 　 - - -

Factor 3t 0.105 0.438 　 - - -

Factor 4t 0.311 1.497 - - -

Factor 5t -0.297 -1.517 　 - - -

Factor 6t -0.021 -0.129 　 - - -

SIZEt-1 -0.419 -6.661 *** -0.392 -6.239 ***

LEVt-1 0.195 0.583 　 0.167 0.496 　

GRWt 2.097 3.778 *** 2.14 3.828 ***

PPEt-1 -0.677 -1.768 * -0.627 -1.624 　

Industry Included Included

F-value 5.902*** 6.451***

Adj_R2 34.113 31.870 

N_obs 304 304

TQt: = the sum of the market value of equity and the book value of debt, all divided by the book value 

of total assets 

Factor 1t  = the average of TF-IDF of the keywords group related to Note to customers

Factor 2t  = the average of TF-IDF of the keywords group related to Purchasing experience

Factor 3t  = the average of TF-IDF of the keywords group related to Corporate identity

Factor 4t  = the average of TF-IDF of the keywords group related to Network infrastructure

Factor 5t  = the average of TF-IDF of the keywords group related to Supply chain

Factor 6t  = the average of TF-IDF of the keywords group related to Misc. information

SIZEt-1 = natural logarithm result of total assets

LEVt-1 = debt ratio (= total debt/total capital)

GRWt  = (sales of this year/sales of last year)-1

PPEt-1 = property, plant, and equipment
*, **, *** indicate significance at the 10%, 5%, and 1% levels, respectively.

<Table 6> Results for Future Firm Value

Dependent Variable: TQ　

When it comes to Tobin’s Q, as shown in <Table 

5>, full model’s adjusted R-square is 32.609 

% (in case of continuum variable). In the <Table 6>, 

adjusted R-square of the full model is 34.113 

% (in case of dummy variable). The values 

are greater than reduced models. Consequently, 

we could conclude that the six factors, espe-

cially factor 1 and 2 for ROE, and factor 1 

for Tobin’s Q, increase the representation pow-

er of the regression models. In addition, em-

ploying control variables has an effect to show 

more abundant results. 
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5. Discussion

5.1 Implications

The results of our empirical analysis have 

several significant implications. First, key-

words related to Purchasing experience have 

a significant and positive relationship with 

ROE, a proxy variable representing current 

firm performance. This result implies that there 

is a tendency toward high performance in com-

panies whose website introductory text con-

tains keywords related to purchasing ex-

perience. In other words, firms that prioritize 

and consider customers’ purchasing experience 

in their corporate strategies (as indicated by 

its importance in the institutional information 

provided on their websites) perform better than 

others. For some firms, financial outcomes may 

improve if the company’s website provides in-

formation about and shows consideration for 

customers’ purchasing experience. This feeling 

of consideration is attractive to customers, who 

tell others, thus fostering loyalty and long-term 

growth. Helm [17] described the phenomenon 

of viral marketing, mentioning that a website 

is an important means of furthering a corporate 

marketing strategy. Our results are also sup-

ported by Stauss [42]’s study, which identified 

corporate websites as important tools for suc-

cessful relationship marketing and effective 

communication. 

Second, keywords related to Note to cus-

tomers had a negative relationship with ROE. 

This means that firms that emphasize in-

formation for consumers in the introductory 

text on their websites have relatively lower 

performance. On the other hand, keywords re-

lated to Note to customers were positively as-

sociated with Tobin’s Q. This result is con-

sistent with that of Hejazi et al. [16] that cus-

tomer relations is positively associated with 

Tobin’s Q, which is frequently considered as 

a broad customer-related performance in-

dicator in that in that Tobin’s Q is a logical 

outcome of how well firms are doing with their 

customers [37]. Well-designed website con-

tent, such as Note to customers, helps with 

company-customer communication and even-

tually results in improved corporate perfor-

mance. 

Cappel and Huang [3] found an association 

between improved website design, reference 

links on the homepage, and channels for com-

municating with customers and better usability. 

These results deepen our understanding of the 

relationship between providing customer in-

formation, communicating with customers, and 

firm performance over time. We suggest that 

it also takes time to see significant financial 

benefits from providing institutional infor-

mation on corporate websites. The results of 

the study of Leporini and Paternò [26] suggest 

that better performance can ultimately be facili-

tated by improving website usability in accord-

ance with the firm’s vision for its future, and 

that improvement gradually becomes evident 

over a long period. In many cases, current finan-
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cial performance will suffer due to current ex-

penses, including the cost of building and main-

taining a site. However, a company’s website 

is an important marketing tool that can attract 

new customers and improve customer service 

[1]. Although some efforts may not improve 

current performance, they may have a positive 

effect on future corporate value. The results 

of our empirical analysis imply that companies 

emphasizing the keywords related to our Factor 

1, Note to customers, prioritize communicating 

actively with customers and providing in-

formation. Doing so consistently may increase 

long-term corporate value that will eventually 

offset weak current performance.

The academic contribution of this study is 

as follows. First, this study proves that it is 

possible to infer firms’ financial performance 

through the institutional information provided 

in the introductory text on corporate websites. 

In particular, keywords found in the institu-

tional information on portions of the website 

such as the “About Us” section can be poten-

tially meaningful indicators of current financial 

performance and/or future corporate value. Our 

results may facilitate further exploration of po-

tential determinants of firm performance.

In this study, we suggest an efficient and 

cost-effective method to obtain information 

about the present and future performance of 

a firm using non-financial data. Other methods 

are time-consuming and challenging. For ex-

ample, data for Tobin’s Q, a typical corporate 

value indicator, are often not available or hard 

to obtain. For accurate calculation of this in-

dicator, a complex process is necessary using 

a variety of financial data. This remains as 

further research issue. 

Third, our results emphasize the importance 

of institutional information revealed in corpo-

rate websites. The results of the empirical anal-

ysis imply that companies should be more care-

ful when they convey information through their 

websites. At the same time, users can obtain 

useful information from a firm’s website, par-

ticularly regarding its current and future 

performance.

Last, the results of our study indicate the 

usefulness of the text mining method based 

on big data analytics in finance and accounting 

research. Collecting data for empirical studies 

in these fields can be difficult. We showed that 

the text mining method can formalize un-

structured non-financial data like the institu-

tional information provided on websites. This 

new method converges analytical methods 

from other fields, enabling work that was not 

previously possible.

5.2 Conclusion

Most companies build and maintain websites 

that contain a variety of information [25]. The 

introductory message and institutional in-

formation on corporate websites are especially 

useful sources from which interested parties 

may gain insight into the current and future 

performance of a firm. Our analysis of the rela-
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tionship between the introductory text provided 

in the “About Us” section and current firm 

performance and future corporate value in-

volved evaluation of keywords extracted from 

this institutional information. The results of 

this paper provide insights that cannot be ob-

tained from quantitative data which are ac-

quired from open firm data set such as Osiris. 

Moreover, this study reconfirms the usefulness 

of text analysis in e-commerce research area 

[7, 20]. 

The limitations of this paper are as follows. 

First, we use data from a single year due to 

the difficulty of gathering data. Second, this 

study’s sample includes U.S. S&P500 com-

panies. Expansion of the study period and sam-

ple would facilitate generalization of the results. 

In addition, future studies may include other 

pieces of information on corporate websites 

besides the introductory text.
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