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1 INTRODUCTION

1.1 Research background

After nearly a century of research and discussion, corporate social responsibility (CSR)
has become an important topic of study in economics, management, law and other disci-
plines today. Good corporate social responsibility is the basis for sustainable development,
and the fulfilment of CSR by companies not only improves their corporate image but also
creates value for them. Inspired by economic interests and policies, CSR has become an
important strategy for companies to attain better economic interests and corporate image,
and the number of social responsibility reports has been rising year by year. In China,
2,030 CSR reports were released in the year of 2019, compared to 32 in 2006, which
shows an increase of about 60 times (Zhao, 2020). With the number of CSR reports rising
each year, the presentation of social responsibility reports has been characterized by di-
versification, visual appeal and better production.

At the early stage of social responsibility reports development, the length of social
responsibility reports varied greatly from company to company, and the content of the
reports was mainly text-based, with less background images, font settings and picture
charts in the reports (Gao et al., 2012). Progress toward the integration of scattered CSR
reports is necessary, because stakeholders need to retrieve information from reports. In
recent year, it has been difficult for a black and white format report to meet the infor-
mation needs of readers today. The graphical presentation of social responsibility reports
can enhance the vividness and readability of social responsibility reports (Zhang, 2016),
and since companies pay more attention to the individual needs of different information
users, CSR shows a trend of graphics and text, a variety of formats and a variety of picture
background settings.

As Nie (2019) points out, to help understand the CSR development and complexity
of a certain company, visually pleasing and well-produced report with graphics are nec-
essary, he also agrees that graphics can enhance the reading experience of information
users. For the dissemination of information in social responsibility reports, reports with
pictures can increase the rate of information dissemination, and for the same social re-
sponsibility report, information users from different cultural backgrounds receive infor-
mation differently. For example, GF Securities has inserted pictures in its social respon-
sibility reports in recent years, and used tables to represent important text and figures.
The design of the format reflects the company's culture and philosophy, and also enhances
employees' sense of belonging and motivation (Fang et al., 2019).

Unlike the financial information disclosure of enterprises, CSR information disclo-
sure has the problems of not having to follow the rules of standardization and quantifica-
tion, being flexible in content and form, having less substance, lacking actual case support,



and being easily manipulated by management, all of which leads to a lower level of qual-
ity and decision value of CSR information (Song, 2009). According to Bakar et al. (2012),
CSR reports disclosure are often considered closely tied but with distinct conceptions.
However, both templates and contents converge heavily throughout the years, and such
homogenization of contents, also known as “cloned social responsibility reports”, has
raised concern. This phenomenon shows that some enterprises publish CSR reports only
to cope with the superficial behavior of stakeholders, but do not truly and objectively
record and disclose the actual fulfillment of social responsibility by enterprises. Even
though some reports include shareholders' rights, employees' rights, community welfare
and environmental protection. However, most of the companies only mention them in
passing, without in-depth elaboration and without substantive factual examples and data
support. This makes the credibility of the report greatly reduced. In response, the Shen-
zhen Stock Exchange, the Shanghai Stock Exchange, the International Organization for
Standardization (ISO), the Global Reporting Initiative (GRI) and other regulatory author-
ities and securities markets have issued a series of CSR-related standards and guidelines
in recent years.

Even with the regulation in principle, however, social responsibility reports are not
objective due to the characteristics of the narrative language. The disclosers have the op-
portunity to manipulate descriptive information through readability, report topics, rheto-
ric, language forms, pictures, charts and performance attribution (Sun, 2005). Relying on
existing standards and guidelines can only prescribe the surface form of the report, and
cannot promote the reliability of information. When there is a situation where a third-
party audit system (Song, 2009) is absent, the comparison and verification can be very
hard, therefore, it is difficult to test the reliability of social responsibility reports.

Impression management is usually a conscious and purposeful act of information
management (Zhao, 2007). Companies are motivated to manage their impressions of so-
cial responsibility reports in order to maintain their image and to send good signals to the
outside world and information users (Shen, 2010). Many existing studies have shown that
this purposeful manipulative behavior can be achieved through formatting features such
as the length of the report and the disclosure of quantitative information and pictures
(Shen, 2007). Building on previous scholarly research on impression management, Huang
et al. (2016) extended corporate impression management from financial reporting to so-
cial responsibility reporting, arguing that firms adopt social responsibility reporting im-
pression management strategies for different motives, such as improving corporate per-
formance and competing for scarce resources. Companies use self-interest attributions
(Jiang et al., 2008) and design charts in social responsibility reports (Wang, 2020) to
manage the overall impressions of the company created by the target audience, the media
and the public. Some studies have also confirmed that photographs inscribed with com-
pany features inserted in company annual reports do influence investors' perceptions of
the company (Beattie et al., 2008). A study by scholar on the use of graphics in UK social



responsibility reports found a clear tendency for companies to manage impressions in the
use of background images (Giovanna, 2011). As impression management differs between
textual formats and different settings of picture backgrounds, studying the features of
picture presentation formats can help to avoid differences in decision makers caused by
differences in the way information is presented.

In the past, most social responsibility reports were manually marked and evaluated.
With the increase in the number of social responsibility report disclosures, the formatting
of social responsibility reports has become diversified. Studies have demonstrated that
the format of social responsibility reports has an impact on the judgments and decisions
of different information users (Yang, 2016). This diversity brings inconvenience to in-
vestors' analysis and inter-company comparison (Nie, 2019). A few scholars have already
focused on non-financial accounting texts and conducted research on the semantic aspects
of disclosure (Giovanna, 2011). She has confirmed that differences in representation can
affect the effectiveness of impression management. However, constrained by technical
means and the level of theoretical development, there was no way to effectively analyze
the features of the dimensional features of social responsibility report presentation.

Based on the existing research, this thesis explores how to effectively measure and
extract the features of social responsibility reports. Then further explore the feature di-
mensions, set feature indicators and analyze feature data. Based on the sample of social
responsibility reports issued by Chinese companies, this thesis explores whether the de-
sign of the presentation format in social responsibility reports plays a positive role in
enterprises' meeting stakeholders' information needs. The study is based on the sample of
CSR reports published by companies in China in 2018. The finding of this thesis is also
expected to enrich the current study of feature dimensions on CSR report and to contribute
to the ongoing automated representation of report presentation and format features. At
the same time, the automated approach saves a lot of labor costs in the field of analyse
social responsibility and provides new methods and ideas for the effective representation
of report presentation format features.

1.2 Research content

This thesis divided a report into page to do research and these reports mainly consists of
Chinese. Since the feature data differs on different page, this thesis uses different page
data and different feature data to form a two-dimension feature data. Then, since one
company will publish CSR every year, this thesis used different year, different page and
different feature data to build a three-dimension feature data. After building the three-
dimension feature data, the layout format of overall change and year changes can be ex-
plored. Due to the technique limitation, after many times of experiments and failure, this
thesis takes feature data as text layout features, page layout features and picture layout
features, the measured data are picture location, picture type, and text density. There may

be another important dimension in CSR, however, technique for now can only do research



in picture location, picture type, and text density, therefore, this research will mainly fo-
cus on these feature dimensions.

Firstly, the evaluation of the layout format of the corporate social responsibility re-
port and related literature are reviewed and analyzed to explore the feature dimensions of
the layout format of the corporate social responsibility report. Secondly, according to the
quality evaluation in the social responsibility report, the feature indicators (picture posi-
tion, picture type, text density) of the format of the social responsibility report are estab-
lished, and then the feature extraction method of this thesis is explained. For extraction
method, since a report is composed of multiple pages, the two-dimensional data is formed
of the text layout features and picture layout features of each page. Since the social re-
sponsibility reports of the same company in different years are different, the features of
the social responsibility reports of the same company in different years are combined to
form three-dimensional data. Finally, for the feature extraction method proposed in this
thesis, this study takes Vanke as an example, and proposes the application of the feature
extraction method in the same company, the application in the same company in different
years, and the application in different companies in the same year, so as to make a hori-
zontal and vertical comparison to explore the industry features and type features of the
social responsibility report layout. The full thesis consists of six chapters:

Chapter 1: The introduction mainly clarifies the purpose and significance of this
study; introduces the technical route and research methods of this research, finally ex-
plains the research innovations of the thesis.

Chapter 2: The theoretical background mainly reviews the related theories. This
chapter provides an in-depth understanding of the literature from two relevant theories on
impression management in social responsibility report charts and the evaluation of CSR
reports formats, and then exploring the relevant literature.

Chapter 3: The format dimension evaluation mainly conducted an analysis on feature
dimensions and feature indicators of the layout format. This chapter analyzes the evalua-
tion of the quality of the layout format of the social responsibility report; takes Vanke’s
social responsibility report as an example, analyzes the layout format of Vanke. The fea-
ture dimensions of this study are established by combining examples, theories and prac-
tical evaluations.

Chapter 4: The methodology mainly discusses feature extraction method of layout
format. This chapter measures text density, picture position and picture size. For the fea-
ture points measured by feature indicators, this chapter combines different years and dif-
ferent industries using the heat map method to perform dimensionality reduction compar-
isons on three-dimensional data.

Chapter 5: The application explores the application of feature extraction method in
a report. Vanke and PingAn Bank are used as examples to explore the application of
industry layout features. Since CSR has different year feature, three-dimensional feature
data were proposed in this chapter.
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Chapter 6: The summary mainly explains the deficiencies found in the research of
the format and the directions for future exploration.

1.3 Technical route and research methods

1.3.1 Technical route

This thesis proposes a method to effectively extract the format of social responsibility
reports with the help of image processing technology in the management field. Since CSR
is an important research area in management. At the same time, computer can be a useful
tool in management, therefore, this thesis use Python to do research on management field.
In order to explore the feature dimensions of the layout format, establish the feature indi-
cators of the layout format and extract the data of the feature dimensions of the layout
format, this study starts from the impression management of social responsibility reports,
graphic representation methods and the evaluation of the layout format of social respon-
sibility reports.

After extracting the features of the layout format with the help of image processing
technology, the feature dimensions of the layout format of social responsibility reports
are determined as text layout features, image layout features and page structure features,
among which the indicators of the layout format are established as text density, image
size and image position; then each social responsibility report is paginated, and the text
layout information, image coordinates and image size were feature extracted in each page.
The images are then analyzed by the text layout information, image coordinates and im-
age size in the format of each page, and combined with the same report of different page
numbers to form two-dimensional data, also, combined with each report of different years
to form three-dimensional data.

For the final three-dimensional data with different page numbers and different years,
the thesis proposes a method to downscale the data to form a sample for data analysis and
comparison, using Vanke as an example. The technical route is shown in Figure 1-1.
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Figure 1-1 Technical Road Map

1.3.2 Research methods

This thesis integrates the relevant knowledge and principles of management, computer
science, psychology and other disciplines, and mainly uses literature research method,
experimental method and case study method to solve the problems in the research. Ac-
cording to the technology route, the specific research methods applied in this thesis are
as follows.

(1) Literature research method. By making use of the library resources and network
resources to query a large number of China high-quality articles from electronic databases
such as CNKI, Wanfang and Google Scholar. Secondly, search and download relevant
journal articles. Thirdly, explore the impression management, graphical representation
methods and social responsibility report evaluation system of the social responsibility
report format, so as to fully study the relevant research results.

(2) Observation method: The CSR reports of companies since 2009 were crawled
through platforms such as Juchao (a website which collected a lot of CSR reports) Infor-
mation Network, collecting more than 7,000 reports. With the help of a large sample of
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social responsibility reports, this study explores the consistency of the formatting rules
and the most distinctive features of the formatting to determine the formatting features.

(3) Experimental method: For the technical route proposed in this thesis, firstly, a
page in a report is intercepted to become a picture with the help of Python. Then the
features of the picture obtained are annotated as picture position feature data, picture type
feature data and text density. Thirdly, combined with multiple pages in a report to form
the two-dimensional feature data of this report. Finally, combined with the data of this
report in different years to form the three-dimensional data with the help of Seaborn dia-
gram.

(4) Case study method: Through the feature data by Vanke and PingAn bank to ex-
plore the application of this method in the report. Then this thesis explored the application

of the feature extraction method in same report in different years.

1.4 Innovation

Compared with previous studies, the main innovations of this thesis are the following
aspects: At present, Wang (2020) has focused on non-financial accounting narrative texts,
confirming that different representation methods will affect the effect of impression man-
agement, there is no way to effectively analyze the feature dimensions of the social re-
sponsibility report layout. This thesis uses machine learning methods to develop research
on the problem. To a certain extent, it provides a certain reference for follow-up research.
In the past, most of the research on social responsibility reports was manually marked and
evaluated. With the increase in the number of social responsibility reports, the format of
social responsibility reports has become diversified. The social responsibility reports of
different companies, different years, and different industries have many different types of
layout styles, and it is difficult to manually extract the layout features of the social re-
sponsibility reports. This thesis proposes that with the help of machine learning, auto-
mated methods save a lot of labor costs, and provide new methods and ideas for the ef-
fective expression of the features of the social responsibility report format.

Specifically, this thesis has following innovations and contributions: First, this thesis
is a methodological study. Although Shen (2010) has confirmed that the difference in the
layout format will affect the effect of impression management, but he didn’t find an ef-
fective way to deal with the problem mentioned above. Therefore, in this thesis, it firstly
provides evaluation indicators for layout format features. Second, this thesis proposes a
method for extracting feature index data from social responsibility reports, which can
transform unstructured information into structured information for analysis. The interdis-
ciplinary approach provides new research on corporate social responsibility reports. The
automated method saves a lot of labor costs, and provides a new way to carry out research
on social responsibility reporting issues. Third, this thesis introduces the three-dimen-
sional data to the field of social responsibility report. The introduction of three-dimen-
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sional data can accurately extract the required feature data and intuitively draw the re-
port’s follow-up changes in year and page number. Fourth, this thesis provides the feature
data of the 2018 social responsibility report in units of page numbers, which provides a

basis for future empirical research on formatting.
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2 THEORETICAL BACKGROUND

Corporate social responsibility (CSR) has been a popular topic of academic research since
the 1980s. In recent years, in order to maintain a good corporate image, and improve
corporate value, enterprises have actively fulfilled their social responsibility through dis-
closing social responsibility information publicly and communicating with stakeholders
(Mackey, 2007). As an important bridge that transmits signals to the market, the CSR
report is an important data source and basis for stakeholders to evaluate corporate perfor-
mance. Its quality will affect the decision and judgment of investors to a certain extent,
thereby affecting capital market reaction. In recent years, with the increase in the number
of corporate social responsibility reports, there are still problems such as insufficient re-
port credibility, low legibility, and insufficient innovation (Wang, 2020).

To a certain extent, the effectiveness of the capital market and the efficiency of social
resource allocation (Lin, 2004), will affects investors' judgment on the sincerity of enter-
prises' social responsibility (Jiang et al., 2011). However, with the growth of the number
of reports, a lot of problems showed up. For example, whether the information disclosed
in CSR reports can reveal the true social responsibility performance of enterprises. As a
bridge for sending signals to the outside world, CSR reports have become quite important
between stakeholders and companies.

However, many existing studies have also shown that this purposeful manipulative
behavior can be identified or even quantified by textual features such as report length and
average sentence length (Dai, 2014) as well as by disclosing quantitative information and
pictures. Impression Management (IM), is usually a conscious and purposeful infor-
mation management behavior, which will have a direct impact on the decision making of
information users (Li, 2009).

Although scholar (Meng, 2012) has put forward the layout format as an important
indicator to evaluate the quality of the report, due to the diversity and richness of the
layout format, there is neither feature dimension to establish for such unstructured data,
nor technical means to extract feature data. Therefore, this chapter will conduct an in-
depth understanding of the literature from the impression management and the evaluation
of the corporate social responsibility report format. The aim is to explore the feature di-
mensions of the presentation format therein and to establish feature indicators through a

review of the relevant literature.
2.1 Research on the report format composition

2.1.1 Development of CSR

Corporate social responsibility (CSR) has been a hot topic since its introduction. In China,
the disclosure of social responsibility information by enterprises started late. For most
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companies, the existing laws, regulations and systems do not have mandatory require-
ments for social responsibility information disclosure. Company can choose the way to
disclose the performance, they can disclose social responsibility information, disclose it
in the annual report or disclose it in a separate social responsibility report. Also, enter-
prises can choose the content and form of disclosure reports from the perspective of their
own interests. Therefore, CSR information is voluntary, optional and low standardized.
However, in terms of the form and content of CSR information disclosure, with the pub-
lishment of relevant standards and guidelines in China, the content of CSR reports has
been enriched, the form is more standardized than before, and the quality of reports has
been improved. But there are still problems, for example, the content of information dis-

closure is not complete and the credibility of reports is not enough.

2.1.2 Influencing factors of CSR

Scholars generally analyze the research on the influencing factors of CSR information
disclosure from both internal and external factors. Generally speaking, internal factors
such as company size, company performance, corporate governance structure and indus-
try attributes. External factors such as regulations, the role of government, the existence
of pressure groups, economic culture.

The influence of internal factors on CSR information disclosure is mainly in the
relationship between firm size and CSR information disclosure. Teoh and Thong used a
sample of firms in different countries and eventually found a positive relationship be-
tween firm size and CSR information disclosure status through a questionnaire survey
(Teoh et al., 1984). Udayasankar (2008) showed that the overall relationship between firm
size and CSR information disclosure in a certain range is "U" shaped relationship. Yang
(2014) conducted an empirical study on 437 listed companies in Shanghai and Shenzhen
in 2010, and found through regression analysis that corporate size was positively related
to the level of CSR information disclosure, and the larger the company size, the higher
the level of disclosed social responsibility information.

In terms of the relationship between corporate performance and CSR information
disclosure, Mills and Gardner's study showed that with great financial performance, com-
panies are willing to disclose CSR information. Through the CSR, company can give
signal to the outside world which shows they fulfill their socially responsible and use it
to build a good corporate image (Mills, 1984). Dagiliene (2010) argued that a company's
operating performance is a prerequisite and guarantee for CSR information disclosure. If
the company's performance is poor, the degree of disclosure of social responsibility in-
formation is bound to be affected by objective factors such as insufficient funds.

Feng et al. (2016) found through an empirical study that good economic performance
can promote companies to improve the level of CSR information disclosure. Based on
signaling theory, Tan (2017) conducted an empirical study on the relationship between
the degree of industry competition and CSR information disclosure, the results showed
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that the more competitive the industry is, the more likely it is that firms will disclose
social responsibility information.

Zhang (2014) conducted an empirical study with listed companies that issued social
responsibility reports from 2009 to 2011, the results showed that corporate governance as
a whole was positively and significantly related to the level of CSR information disclo-
sure. Using the social responsibility information released by SMEs as a sample, Qin et al.
(2018) found that the management shareholding had a negative impact on CSR infor-
mation disclosure, while there was a positive relationship between the chairman having
political affiliation, foreign shareholding and CSR information disclosure.

For the influence of external factors on CSR information disclosure, study shows
that external groups such as environmental protection organizations affect CSR infor-
mation disclosure, in addition, media opinion pressure and community supervision also
have an impact on CSR information disclosure (Dwyer, 2002). Tao et al., (2013) con-
ducted an empirical analysis on a sample of 251 listed companies in China in 2010, the
results of the study showed that the status of the legal institutional environment was sig-
nificantly and positively related to CSR information disclosure. Their studies also showed
the better the status of the economic and legal institutional environment, the higher the
level of social responsibility information disclosure of the company, even though the ex-
tra-legal institutional environment was negatively related to CSR information disclosure.
Using a sample of 31 food industry companies in China from 2010 to 2013, Ying (2015)
studied the relationship between media monitoring and social responsibility information
disclosure of food companies through empirical analysis, and found that the two were
significantly and positively correlated. Wu et al. (2015) analyzed CSR reports issued by
companies from 2010 to 2013 and found that differences in both exchanges and regions
affect the quantity and quality of CSR reports.

2.2 Research on the report format composition

Since the research on corporate social responsibility reports in China started late, the re-
search on social responsibility reports is mostly on the content and text. The research on
the format of social responsibility reports is yet to be explored. Therefore, this chapter
will start from impression management and the evaluation of corporate social responsi-
bility report formatting. Through the relevant literature, to explore the feature dimensions
of the layout format, and establish the feature dimension indicators of the layout format.

2.2.1 Format and impression management

Impression Management, also known as impression modification or self-presentation,
originally belonged to the scope of social psychology. Goffman (1959) draws a conclu-
sion on individuals often shape their roles through different behavioral choices. He men-
tioned in the process of performance, they are also influenced by the environment and the
expectations of others, so as ensure others to form a certain favorable impression. In this
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way, people usually choose to display their behaviors purposefully in order to meet the
psychological expectations of others and thus obtain a better evaluation of themselves by
others.

Subsequently, Jones et al. (1964) extended Goffman's study and the connotation of
impression management was enriched, and he considered impression management as the
process of attempting to manipulate others to form a certain impression of oneself. The
emergence of this idea extended impression management to the psychological level.
However, most of the research scholars at that time held a view that impression manage-
ment had the intention to deceive and manipulate others, and that such behavior was im-
proper.

This view did not change until the 1980s, when psychologists began to revisit im-
pression management and found it to be a universal phenomenon that is common and
indispensable in everyday interactions and interpersonal interactions (Rosenfeld, 1995).
Leary et al., (1990) proposed a two-factor model of impression management based on a
review of previous impression management literature and divided impression manage-
ment into two parts: impression motivation and impression construction, he also provided
the model to study impression management.

With the continuous development and improvement of impression management the-
ory, impression management has intertwined with many different research fields such as
management science and organizational behavior, which has promoted the development
of cross-discipline to a certain extent (Giovanna, 2011). According to Zhao (2007), im-
pression management is the behavior of corporate management to consciously manipulate
the form or content of linguistic disclosures in voluntary disclosures in an attempt to guide
investors, government and other stakeholders to form a favorable impression of the com-
pany, and then influence stakeholders' decisions. According to Li (2009), impression
management can be divided into two categories: active impression management, also
called acquired impression management, is the act of establishing a better corporate im-
age to the outside world through some means of information transmission when the com-
pany is performing well. Passive impression management, also called protective impres-
sion management, is the act of blurring performance by manipulating linguistic infor-
mation when the company's financial situation is poor, so as to maintain the existing cor-
porate image.

Kahneman et al. (1979) used the "Asian disease problem" to study decision making
and found that people are influenced by the way alternatives are described and show pref-
erence reversal. He conducted that this phenomenon is universal, which clearly violates
the principle of constancy in rational decision making. Kahneman et al. (1981) refer to
this phenomenon of making different choices when making decision options for the same
outcome due to semantic changes or differences in the form of presentation as the framing
effect. In the past 30 years, with the in-depth study of risky decision making, the scope
and depth of research on the frame effect as a decision bias has been extended. It includes
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the enrichment of the types of frame effect, the extension of the theoretical explanation
of the frame effect, and the expansion of the empirical study of the frame effect. The study
all shows that people are risk-averse in the benefit zone and risk-seeking in the loss zone
through the value function in prospect theory (Kahneman, 1979), and the curve in the loss
zone is steeper than the curve in the benefit zone, and the framing effect arises because
people place the problem described by the positive frame in the benefit zone and the
problem described by the negative frame in the loss zone. However, the limitation is that
the reference point and value function are difficult to estimate, some scholars have started
to combine cognitive and behavioral related theories to explain the framing effect as a
bias. For example, Beattie (2008) argued that people have fuzzy processing preferences
and individuals process based on gist, thus preferring risk seeking in the negative frame
and risk avoidance in the positive frame.

The better the information readers feel, the more likely they are to agree with the
information. There are many ways to manage impressions in corporate information dis-
closure, such as self-interested attribution, manipulation of readability, manipulation of
data, charts and pictures (Cesario et al., 2008). Among impression management methods,
setting different quantitative information and pictures are two special methods in CSR,
because CSR have greater choice in expression than financial reports.

In the field of cognitive psychology, Vessey (1991) proposed that the formatting
method is related to the cognitive level. He also believed that when the decision-making
strategy matches the information presentation form, human can make decisions quickly
and accurately. Otherwise, cognitive efforts will be required to adjust the information
presentation form or decision-making strategy, which will eventually lead to a prolonged
decision-making time or a decrease in accuracy. Some scholars conducted research from
the perspective of decision-making strategies and task types. For example, Kershaw
(1998) studied the relationship between layout format and decision strategy from a cog-
nitive perspective. The study showed that overall strategy is suitable for spatial pro-
cessing, analysis strategy is suitable for analysis and processing, and graphic format sup-
ports overall strategy, the table supports the analysis strategy.

Vessey (2006) further expanded the theory of cognitive adaptation, believing that
the presentation form of information, task features and whether the decision strategy
matches will affect the final decision. Vivien (2000) proposed that compared with profes-
sional investors, non-professional investors tend to rely on information in graphical for-
mat when evaluating current profits. Beattie et al. (2008) found that the photos with com-
pany features inserted in the company's annual report can affect investors' views of the
company. From the perspective of the diversification of the layout format and the reader's
cognition, some scholars pointed out that the personalized design of the layout format can
be used to enhance the reader's cognition of the company's performance (Giovanna,
2011), because pictures and tables will capture and retain the reader's attention. In addi-
tion, she thought that the graphs are eye-catching, which play a very important role in
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information summarization, extraction and dissemination, and may attract the attention
of readers who do not pay attention to the disclosure of the text.

Giovanna (2011) conducted research on the charts in the British CSRs and found that
managers prefer to use charts to describe information about air pollution, resource use,
and employee activities, and industries that are highly related to pollution also use charts
the most. She also found that companies have obvious impression management tenden-
cies in the use of background pictures. When companies decide to use pictures to show
or not show certain trends and whether to distort thesis trends, they will show an excessive
preference for using pictures to describe good news.

2.2.2 Format and graphical representation

The social responsibility report is an important bridge for companies to send signals to
stakeholders. It includes narrative text, charts, pictures, etc. However, both in content and
form, financial information disclosure and non-financial information disclosure are dif-
ferent. In terms of content, the company’s financial reporting requirements must include
statements such as balance sheets, income statements, etc., which can reflect the com-
pany’s financial status and operating results through chart data. For corporate social re-
sponsibility reports, it does not disclose specific information about pictures and charts.
Companies can choose to make qualitative descriptions in the form of text, quantitative
descriptions in the form of data, or both. In terms of form, the financial reports issued by
enterprises are basically standardized and uniform in format. Few companies have in-
cluded pictures in their financial reports. For corporate social responsibility reports, com-
panies have added pictures related to their social responsibility performance in their social
responsibility reports in order to enhance the report’s publicity and advertising effective-
ness.

Existing studies had proved that the graphical representation in the literature is used
in the design of the layout format. Research (Lee, 2016) found that pictures are used to
construct, manage and convey the specific image that managers expect. Jones et al. (1994)
conducted a study in the United Kingdom and found that the use of pictures and designs
in report was still of a secondary importance during the period from 1930 to 1970. Sub-
sequently, the pictures were increasingly used to modify the report. After 1984, the format
of the report became a tool to convey the company's image to the outside world.

The number, proportion, and category distribution of the pictures and charts are ap-
plied to the layout format to influence the stakeholders of the report, carry out impression
management, and achieve the purpose of maximizing benefits. Beattie et al. (2008) used
a cross-country comparison method to compare the format of charts in the 1990 annual
reports, and found that 92% of American companies used charts in annual reports, while
only 80% British companies used charts in annual reports. The charts contain a wealth of
information and is an important research object. Teoh (1984) found that there is a signif-
icant correlation between whether the chart in the report violates design rules and changes
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in corporate performance. Companies with declining performance are more likely to ma-
nipulate the chart. John et al. (2004) studied the correlation between the use of charts in
the reports of 100 Hong Kong companies and changes in corporate profits, and found that
when profits rise or fall, companies will use a lot of charts. Jones et al. (2011) conducted
aresearch on the use of charts in the UK. The research results show that charts are widely
used in social responsibility reports, and managers prefer to use charts to describe infor-
mation about air pollution, waste emissions, resource use, and employees. Industries that
receive high attention, use the most graphs.

In general, there are few studies on the format of social responsibility reports, and
scholars use cognitive psychology as the theoretical basis to realize interdisciplinary re-
search. Song et al. (2017) conducted statistics on the pictures in the social responsibility
report and concluded that the format of the report will produce a certain visual effect.
Wang (2014) discussed the impact of the application of management accounting report
reporting format on the management accounting report function. There is still a lot of
research space for the research on the format of reports. From the review of the literature,
it can be seen that the research on the information presentation format is mostly to discuss
its classification standards and information content, and there are few special researches
on the layout of social responsibility reports.

2.3 Evaluation in the format of the corporate social responsibility report

In China, Shen (2011) pointed out in 2011 that comprehensive reports should be analyzed
and explained in terms of format standards, disclosure models, and report effects, and
integrate them into social responsibility reports to make up for their shortcomings. The
study found that different information presentation formats are positively related to the
decision-making, control and evaluation functions of management accounting reports.
Some scholars also consider the influence of factors such as personal knowledge, ability
and cognition. For example, Mao et al. (2014) considered the factor of personal ability.
The study found that decision makers with lower personal ability or professional
knowledge use graphs than tables. With the graphs and table, a corporate social respon-
sibility report can be accurate and efficient.

In America, the American Institute of Certified Public Accountants proposed in 1991
that the financial information disclosed in current financial reports did not pay attention
to the real needs of information users, such as the understanding of information by differ-
ent information users (Vessey, 1991). The processing is different, and the chart layout
format can be intuitive, and for readers with a lower level of understanding, the chart and
other layout formats can be effective. The International Accounting Reporting Expert
Group set up an academic research committee to specifically study on how to disclose
corporate non-financial information (Reggy, 2000).

In terms of the evaluation of the quality of the social responsibility report, it is mainly
based on the corporate social responsibility report guidelines issued. The most global ones
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are the GRI standard (GRI, 2016) and the ISO26000 standard (ISO, 2010). The estab-
lished rating index system includes 5 first-level indicators and 15 second-level indicators
of completeness, reliability, comparability, dichotomy, and readability. Some scholars
have also compared and analyzed the CSR reports issued in China from the six aspects of
completeness, balance, comparability, reliability, accuracy, and readability (Xie, 2015).

However, the most authoritative and widely used rating standard in China is still the
rating standard provided by the Chinese Academy of Social Sciences (Zhang, 2020). The
center's report rating service has become the most influential third-party evaluation busi-
ness in China, which was written mostly in Chinese.

Since March 2010, with the profound changes in the field of social responsibility,
the report’s rating has been revised and upgraded four times over the last eight years, and
the latest version of the rating standard was released in 2019, from the perspective of
process, materiality, completeness, and balance. Four indicators of comparability, com-
parability, readability and innovation rate the report's quality.

In March 2019, the China Corporate Social Responsibility Report Rating Expert
Committee, based on the "China Corporate Social Responsibility Reporting Guidelines
4.0" (Zhong, 2019), drew on the principles and methods of corporate social responsibility
report evaluation at home and abroad, and formulated a corporate social responsibility
report rating standard with Chinese features. It points out that the evaluation method of
readability is evaluated in terms of report acquisition method, chapter structure, layout
design, language, graphics and so on. The innovative evaluation method mainly compares
the content and form of the report with the previous CSR to determine whether there is
innovation, and whether innovation has improved the quality of the report.

Due to the late start of social responsibility reporting in China, the changes in the
versions of the “Chinese Corporate Social Responsibility Compilation Guide” shows the
development of social responsibility reporting in China, therefore, it is necessary to record
each version of social responsibility reporting in the literature review section.

In January 2014, the general framework of "Chinese Corporate Social Responsibility
Compilation Guide 3.0" (Zhong, 2014) and the first sub-industry guide "Chinese Corpo-
rate Social Responsibility Report Compilation Guide: General Mining Industry" were re-
leased in Beijing. The Chinese Academy of Social Sciences put forward the concept of
"full life cycle management of social responsibility reports" when compiling "Chinese
Corporate Social Responsibility Compilation Guide 3.0", which was also reflected in the
2014 rating standards. The readability of corporate social responsibility reports includes
the fluent, concise, accurate, and easy-to-understanding, and the expressions are intuitive
through flowcharts, data tables, and pictures. Innovativeness includes two aspects: inno-
vation in report content and innovation in report form.

Research on social responsibility reports started relatively late. The Chinese Acad-
emy of Social Sciences released the "Guidelines for Compiling Chinese Corporate Social
Responsibility Report 1.0" (Zhong, 2009) and "Chinese Corporate Social Responsibility



23

Report 2.0" (Zhong, 2011) in December 2009 and March 2011. The normative study of
social responsibility reports in China started very late, and as of 2014, only a few hundred
companies had published social responsibility reports, which showed that the overall level
of corporate social responsibility in China is still in its infancy. However, the research
also showed that seventy percent of enterprises were seriously lacking in social responsi-
bility, and nearly half of state-owned enterprises were on the sidelines, there were even
26 companies that score 0 or even negative points (Dai, 2014).

On October 13, 2020, the Central Corporate Social Responsibility Report meeting
was held in Beijing. The meeting proposed that 30% of the corporate social responsibility
reports have outstanding innovative performance, and the content format is also showing
an increasingly innovative trend. This shows that the format of the layout is rich in pic-
tures and texts, which play a vital role in the quality evaluation of corporate social re-
sponsibility reports.

To evaluate the quality of CSR reports, the premise is to determine the index dimen-
sions of report evaluation. By compiling authoritative third-party evaluation agencies and
social responsibility report standards and guidelines at home and abroad, this thesis finds
that the current evaluation of CSR report content quality mainly revolves around the di-
mensions of report objectiveness, process, integrity, balance, comparability, readability,
innovativeness, accuracy, clearness, reliability, standardization, accessibility and availa-

bility as shown in Table 2-1.
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Table 2—1 Quality evaluation indicators of CSR reports issued by some authoritative or-
ganizations

Chinese In- Interna-
China
Global WTO Eco- dustrial En- tional Or-
Academy of R&L ) ) ) o
Reporting nomic terprises and | ganization
Social Sci- Global S ) )
Initiative Guide Industrial for Stand-
ence
Associations ardization
Objectivity J N, J ~
Process N,
Integrity N N, N, N, N, v
Balance J J N ~
Compara-
. N N, N, N, N,
bility
Readability J N} J N,
Innovative-
v N, N,
ness
Accuracy J J
Clearness J
Reliability J N ~ ~
Standardi-
. N,
zation
Accessibil-
. N, v
ity
Availability N J J J

Numerous standard documents and literature show that among the above evaluation
indicators, integrity, readability and innovativeness are important indicators for evaluat-
ing the quality of reports, and readability is achieved through flowcharts, data tables, and
pictures that make the form of expression intuitive as well as easy-to-read typographic
design with clear pictures and textual descriptions (Zhong, 2019). The quality evaluation
indicators of CSR reports evaluate the readability of a report in terms of how it is obtained,
chapter structure, typographic design, language, graphics, and other aspects. The innova-
tive form is the innovation of the layout format. Therefore, it is necessary to study the
format of social responsibility reports.
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2.4 Summary

When the information receivers read a report, they can have an impression of how much
energy and time the company spends in preparing the social responsibility reports. Also,
when a report is full of graph and chart as a supplement of the report, the information
receiver can be persuaded by the report easily, further affected them to do the market
investment. In terms of the graphical representation of social responsibility reports, in a
good way, the charts arranged in the report can enable readers with weak information
understanding to understand information intuitively and accurately. However, existing
studies have shown that managers prefer to use graphs to describe parts of air pollution,
waste discharge, and resource use for impression management.

In order to improve the overall layout quality of the report, scholar (Zhong, 2019)
have also explored the quality dimension of the layout format, researching and proposing
that the disclosure modes and report effects of comprehensive reports can be integrated
into contemporary social responsibility reports. With the release of "China Corporate So-
cial Responsibility Reporting Guidelines 4.0", the dimensions of social responsibility re-
ports have become fewer than "China Corporate Social Responsibility Reporting Guide-
lines 3.0". Regarding the readability and innovation of the quality dimensions of social
responsibility reports, some organizations have incorporated the format into the quality
evaluation of social responsibility reports. The content in CSR is mostly the arrangement
of pictures and charts, but in practice, research on the format of the social responsibility
report has not been conducted in-depth.

Based on the above points, in order to solve the problem of impression management
in the social responsibility layout format, in the next chapter, this thesis will start with the
quality evaluation criteria of the layout format, the content analysis of the layout format,
and the feature dimensions of the layout format.
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3 EVALUATION DIMENSIONS OF FORMAT IN CORPORATE
SOCIAL RESPONSIBILITY REPORT

After conducting literature research on the impression management of the format of the
social responsibility report and the evaluation of the format of the social responsibility
report, this chapter will conduct a qualitative analysis of the dimensions of the format of
the social responsibility report.

Existing studies have demonstrated that social responsibility reports manage impres-
sions through formatting features such as report length (Fang et al., 2015) and the disclo-
sure of quantitative information and images (Guo et al., 2016) quantitatively, but there
were no valid criteria to judge how graphic formatting has an impact, and it is difficult to
go into data-based objective evaluation.

In the construction of the social responsibility report quality evaluation system,
scholars pointed out that the readability indicators are the length of the report, the types
of the graphs, the layout design, and the legibility (Ji, 2016). However, the scoring stand-
ards for the layout design are only 0 points and 100 points. For content richness, there are
0 points, 20 points, 40 points, 60 points, 80 points, and 100 points. Because of the lack of
a unified standard, these report formats are different and diverse. How to effectively ex-
tract the formatting features of the report, to extract the formatting format of the report,
such as the layout of the text and the layout of the pictures of the report, to explore the
changes has become the main issue to be studied in this thesis.

3.1 Analysis of evaluation of the report format

At the same time, as the development of corporate social responsibility reports, many
related compilation guidelines and guidelines have emerged, which have continuously
promoted the improvement of the quality of social responsibility reports. To evaluate the
quality of corporate social responsibility reports, the prerequisite is to determine the index
dimensions of the report layout format. After collating the existing corporate social re-
sponsibility report compilation standards, this thesis found that the Shanghai Stock Ex-
change guidelines, GRI standards, and Chinese Academy of Social Sciences guidelines
have become three major mainstream reporting standards. Figure 3-1 shows the number
of companies implementing the standard.
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Figure 3—1 The number of companies implement the standard (China News, 2020)

From figure 3-1, it is not difficult to see that the Shanghai Stock Exchange guide-
lines, GRI standards, Shanghai Stock Exchange guidelines and Chinese Academy of So-
cial Sciences (CASS) guidelines have become the four mainstream reporting standards.

In 2019, the guidelines on social responsibility reports issued by the Stock Exchange
mention that the current social responsibility reports have data measurement or inaccurate
measurement problems. There have been studies on the text in social responsibility re-
ports.

For text processing and scoring, although there is a large amount of data for analysis
in the chart part of the social responsibility report, there is a lack of effective technical
means to extract the chart data from the report. The Chinese Academy of Social Sciences
put forward the question about how to identify the impression management when com-
piling CASS-CSR3.0 (Zhong, 2009), which was also reflected in the 2014 rating stand-
ards. The readability of corporate social responsibility reports can be embodied in flow
charts, data sheets, pictures, etc. to make the form of expression intuitive.

Innovativeness includes two aspects: innovation in report content and innovation in
report form. In the "China Corporate Social Responsibility Reporting Guidelines 4.0" is-
sued by the Chinese Academy in Social Sciences, it also emphasizes the promotion of
value management of social responsibility reports (Zhong, 2017). The G4 guidelines is-
sued by GRI put forward six principles to ensure the quality of social responsibility re-
ports-clarity, balance, comparability, accuracy, timeliness and reliability.

Clarity requires companies to disclose social responsibility information in a way that
is convenient for stakeholders to obtain and understand. Images and comprehensive data
sheets can make the information in the report easy to obtain and understand. Table 3-1
shows the definitions of some authoritative organizations on the feature dimensions of

the format:
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Table 3—1 Layout format in CSR

"Environmental,
Social and Gov-
ernance Reporting | The data in the charts in the released social responsibility report chart data
Guidelines" of the have inaccurate problems.
Shanghai Stock
Exchange

The readability of corporate social responsibility reports can be included
"Chinese Corpo-
in the fluent, concise, accurate, and easy-to-understanding. The expres-
rate Social Re- S )
sions are intuitive through flowcharts, data tables, and pictures. The inno-

sponsibility
) vation includes two aspects: innovation in report content and innovation
Guidelines 4.0" ]
in report form.
Global Reporting ) ) ) o
Clarity requires companies to disclose social responsibility information in
Initiative (GRI) ) ) ) '
) a way that is convenient for stakeholders to obtain and understand the in-
"Sustainability Re-

) o formation. Images and comprehensive data sheets can make the infor-
porting Guidelines

Gan mation in the report easy to obtain and understand.

In general, the standards are based on the text layout features, picture layout features,
and page structure features of the social responsibility report. When focus on the standard
definition of the layout format of the social responsibility report, although the social re-
sponsibility report quality standards stay at the text layout features, picture layout features
and page structure features, but they are not refined to the specific dimension indicators
of the layout format standard. The content analysis starts to explore the three-dimensional
layout format of text layout features, picture layout features, and page structure features.

3.2 Analysis of the content of the report format

Many companies use pictures to supplement descriptive and analytical text in their social
responsibility reports. Yang (2016) believes that pictures in the report not only modify
the text information but also have the function of carrying information. It can be seen that
the text in the picture supplements the text of the report. This section takes two pages in
the 2018 China Vanke Social Responsibility Report as an example, as shown in the figure
3-2. Since different companies has different format. For Vanke company, Python read
two pages as one page, therefore, figure 3-2 contains 2 pages.
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Figure 3—2 Two example pages in the 2018 Vanke CSR

In the design of the layout format, compared with the left page and night page, both
consist of pictures and text, but the position settings of the pictures are different; in the
top picture, the text 1s arranged to illustrate the content in the picture; and the figure on
the right 1s the data and text description written in the chart. Relatively speaking, in terms
of picture layout features, the second picture has less text and the proportion of the picture
15 larger, while the picture on top 1s designed with seven boxes, and the proportion of the
text 1s larger than the proportion of the picture. In terms of page structure, the top picture
discloses less quantitative information; while the second picture discloses quantitative
mformation, and a picture is inserted above the page number. The layout format of the
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picture and text combination may be due to the attractive picture, which can reduce the
complexity of the report, increase the reader’s interest in reading, and enhance the social
responsibility report readability (Zhong, 2019). Improvements of the readability of the
report can act on the reader's perception and have a positive impact on the reader's judg-
ment and evaluation.

For these two pictures, the method of impression management is different. For the
top picture, the design of the combination of pictures and narrative text and the larger
proportion of pictures on the page can provide vivid information, thereby making reading
"feel good" and having a positive impact on the evaluation of their corporate social re-
sponsibility performance (Dai, 2014). Through the information modification and infor-
mation transmission functions of the picture, readers may have the feeling of the persua-
siven information; and the relevant data is combined in the second picture, which can give
a digitized information. Starting from the feature dimensions of the layout format of the
report content (picture layout features, text layout features, and page structure features),
the direct indicators that can be measured are the number of words in the text, the location
of pictures, and the size of the picture.

3.3 Analysis of the dimensions of report format

This thesis adopted the methods of consulting a large number of documents, summarizing
and sorting out the format dimension and expert opinion in the quality evaluation of social
responsibility report to establish the feature data of the format.

According to G4 guidelines and the social responsibility report rating standard of
Chinese Academy of Social Sciences, quantitative information disclosed in the social re-
sponsibility report can improve the accuracy of the report, while the use of pictures in the
social responsibility report can enhance the clarity and readability of the report. The in-
formation with rich color and rich picture can improve the understanding of information
users. From the perspective of enterprises, they try to convey perfect social responsibility
information to the readers of social responsibility reports through thesis impression man-
agement methods, so that the readers can evaluate the performance of corporate social
responsibility, so as to achieve the purpose of obtaining legitimacy. Based on the relevant
research of China corporate social responsibility preparation guide 4.0, global reporting
initiative organization (GRI) sustainable development report guide G4 and scholars' rel-
evant research (Zhong, 2019), three indicators of the picture feature dimension are con-
structed, and the format of corporate social responsibility report is standardized later. Be-
cause the lack of standard formats, it is hard for companies to compare the quality with
the others. Therefore, when there are standard formats, Chinese companies can improve
their CSR quality to communicate with their stakeholders.

The first step in extracting the characteristics of the social responsibility report for-
mat is to explore the characteristic dimensions of the social responsibility report format,
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which are generally obtained from various authoritative institutions that publish evalua-
tion standards for social responsibility reports. This study adopts methods such as review-
ing a large amount of literature, summarizing the dimensions of presentation format in
the quality evaluation of social responsibility reports, and employing the interview
method to establish the characteristic indicators of presentation format.

In response to the characteristic indicators in the presentation format of CSR reports,
the Expert Committee on CSR Report Rating in China has developed CSR report rating
standards with Chinese characteristics, based on the China CSR Report Guidelines 4.0
(Zhong, 2019) and the principles of CSR report evaluation at home and abroad. Also, on
the China CSR Reporting Guide 3.0 (Zhong, 2014), the China CSR Reporting Guide 4.0
and the GRI Sustainability Reporting Guide G4, both of them points out that the reada-
bility of a CSR report is reflected in the layout design that makes the expression easy to
read through flowcharts, data tables and pictures, with clear pictures and textual explana-
tions. It evaluates the report in terms of chapter structure, typography, language, graphics
and other aspects (Zhong, 2017).

For the establishment of the dimension of the features of the format of social respon-
sibility report, this thesis, based on the analysis of the above-mentioned scholars' index
of the format, combined with "China corporate social responsibility writing guide 3.0",
"China corporate social responsibility writing guide 4.0" and "sustainable development
report guide G4", uses the interview method to interview five researchers, evaluators and
readers. Combined with the content analysis of Vanke's format in the previous section,
this thesis extracts three feature indicators for the format features of social responsibility
report. The feature indicators of the format of the social responsibility report are estab-
lished, as shown in Table 3-2. The measurement dimensions of the social responsibility
report layout are picture layout features, word layout features, and page structure features,
and the indicators that can be measured after the machine learning test are Picture size,

Word density, and Picture location.

Table 3—2 The feature index of format

First level index Second level index Third level index
Picture layout features Picture size Height

Width
Word layout features Word density Number of words
Page structure features Picture location Picture color

Top

Left

The specific feature dimensions are as follows:
(1) The character layout of each page in the CSR report. The most direct way to
consider the features of text layout is word density. The attractive picture can reduce the
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complexity of the report, and increase the reader's interest in reading. Compared with
traditional financial reports. A notable feature of social responsibility reports is that text
narratives are the main body, and readers of the report may become bored with the text
narratives throughout the reading process. Therefore, the first feature dimension of this
study is the density of words in the picture.

(2) The features of picture arrangement in CSR report. The most direct way to con-
sider the features of picture layout is the size of the picture. A picture can strengthen the
reading impression to help understanding. A picture can provide the readers of the social
responsibility report with clear and vivid information, meet the reader's information
needs, and make the reader "feel good." This "feel good" will be transformed into the
persuasiveness of the information that, and will have a positive impact on the evaluation
of their corporate social responsibility performance. Therefore, the second feature dimen-
sion of this thesis is the image size (left and top in the chart).

(3) The page structure features of the CSR report. The most direct way to consider
the features of the picture layout is the position of the picture. Exploring the position
features of the picture on a page helps to further explore the proportion of the page, so as
to find the social responsibility report that satisfies the stakeholders. The coordinate po-
sition of the picture can be investigated in two points which are the distance to the left of
the page and the distance to the top of the page, by measuring these two positions to get

the coordinates of an image in the pages.

3.4 Summary

Firstly, this chapter analyzed the feature dimensions of the layout format from the evalu-
ation criteria of the social responsibility report. Secondly, this thesis explored the layout
dimensions of the social responsibility report as picture layout features, text layout fea-
tures, and pages structural features, the content of the social responsibility report was
analyzed in terms of layout dimensions. Finally, combined with the evaluation criteria,
the indicators for CSR reports were established as text density, picture size, and picture
location. Because the format feature in the social responsibility report is unstructured
data, with the help of the method this thesis proposed, the feature data in the format can
be extracted to provide structured data for analysis, which turns the unstructured data into
structured data. Also, the features of single-page reports were extracted according to the
features of text layout, picture layout and page structure features.
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4 METHODOLOGY

In the previous chapter, this thesis explored the three feature dimensions, which are text
layout features, image layout features, and page structure features, as well as the measur-
able feature indicators in the feature dimensions, namely text density, image size, and
image location. Based on the fact that data is always the manifestation of information, it
is hard to discuss data and information separately and abstractly. On the other hand, ma-
chine learning also requires a large amount of basic data, and a large number of sample
libraries can help the machine to achieve high accuracy in continuous training. Therefore,
in this chapter, the research explores machine learning to measure the feature indicators

proposed above.

4.1 Study design

As shown in Figure 1-1, firstly, a literature review of graphic representation and impres-
sion management in social responsibility reports was conducted. Followed by an intro-
duction to the characteristics of social responsibility reports and the dimensions in the
evaluation of social responsibility reports. Thirdly, this thesis analyzes the feature dimen-
sions of the format of social responsibility reports with the observation method, explore
the characteristic indicators of social responsibility reports, and extract the characteristic
data. Finally, with the help of an experimental method, the social responsibility report
was paginated by machine learning, then forming two-dimensional feature data and three-
dimensional feature data, which are different page numbers, different years and different
feature data respectively.

4.1.1 Operational plan for research

To analyze the characteristic dimensions of the format of social responsibility reports,
this thesis uses interview to do the research on the feature index in CSR. Including people
in the field of social responsibility reporting, students in the field of social responsibility
reporting, graduate students in the field of computer science, staff members who evaluate
the reports, and people who had never read the reports before. To explore the formatting
dimensions of social responsibility reports, five people were interviewed, including re-
searchers in the field of social responsibility reports, and a group of students in the field
of computer science, in order to explore the formatting dimensions of social responsibility
reports, and researchers in the field of social responsibility reports.

Firstly, they were contacted by email and asked if it was convenient for them to
conduct the interviews. The interviews were recorded using a tape recorder and, with the
consent of the interviewees, the discussions were recorded to ensure the accuracy of the
interviews. The interviews lasted 30-40 minutes.
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Secondly, the interviews were preceded by an introduction to the social responsibil-
ity report, which explained the process and purpose of the study, along with an introduc-
tion to impression management and impression management in the field of social respon-
sibility reporting. The main questions are the important orchestration dimensions of the
report and the indicators of orchestration format features that can be extracted. Consider-
ing that the stakeholders of the social responsibility report include equity holders who
have not read Vanke corporate social responsibility report before, one person who has
never read the report was interviewed. For the interviewer who had not read the social
responsibility report, after explaining the source and purpose of the social responsibility
report, certain specialized vocabulary for the interview questions was explained, which
took an interview time of 37 minutes, but the results obtained were meaningful. The da-
taset was analyzed using a specific-to-general approach and it was coded and produced

with representative quotes (Table 4-1).

Table 4—1 Operationalization plan for research questions

cial responsi-
bility report?

tracted in the

Research Sub questions Theoretical back- | Main interview Extra questions
question ground themes/questions

The format of The dimensions | 5 method of fea- | Dimension indica- | Is the technology
corporate so- that can be ex- ture extracted for | tors that can be es- | feasible?

academic litera- tablished?
format? ture (Yu,2020).
The format of Chinese Corporate | Feature index ex- | Are there any
social responsi- | gocial Responsi- | traction in Text other dimen-
bility report and bility Reporting feature, picture sions?
the dimension of | Guide 4.0 layout feature,
evaluation? (Zhong,2017). page structure fea-

ture?

Since each person's field is different, for questions that need CSR knowledge, this
thesis used questions from the interviewee's familiar field as an alternative to prevent the
interviewer from not being able to answer for the interview questions. All interviews were
conducted in complete confidentiality and the interview data was kept confidential. After
the interviews, respondents were also asked for relevant feedback and whether there was
any data that could not be included in the research. The study of this thesis focuses on the
choreographic formatting dimensions worth studying and the choreographic formatting
indicators available for extraction. After exploring the similarities and differences in the
interview responses, we labeled the words that recur in the responses to the same question.
The encoding process was completed by selective encoding, and the repeated words in
the interview were integrated and refined into specific concepts (picture layout features,
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text layout features, word layout features). This interview used MAXQDA?2020 software
to code.

I*! level categories 21 [evel categories Aggregated concepts

The number of

words in the picture

Picture layout

Picture size
is also an important features

measurement factor

The size of the im-
age can be meas-
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Colorful social re-
sponsibility reports

are readable

Picture color

Page layout

Colorful CSR are features

innovative

The location in the

text can illustrate Picture location

the different roles of

the pictures

Text can illustrate

images or images Word density Word layout

features

containing text

Figure 4—1 Selective coding of CSR feature

4.1.2 Experimental method for research

The data set in this thesis is mainly composed of pictures. First, with the help of Python,
a page of a “PDF” format report is intercepted into a “PNG” format picture. The labeling
of the corporate social responsibility report mainly includes manual labeling and machine
labeling. Among them, manual labeling is the most accurate method. Compared with the
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machine labeling, the comprehensive rate and accuracy of the data are high, and the prob-
lems in the data can be found in time, but it takes a lot of manpower and time costs, and
repetitive data labeling work, in the same time, a lot of time was wasted on initial data
collection, and the research progress was slow. Machine labeling has certain advantages
in terms of labor cost and time cost. It can become accurate through continuous learning.
Some scholars use word vectors to extract features from reports. After several iterations
of learning, the model can be used to label the same type of reports (Zech, 2018).

For these two mainstream methods of feature extraction, the time and labor cost of
manual labeling are difficult to accept. Therefore, this thesis adopts the idea of machine
labeling and proposes a method of automatically labeling the format feature dimensions
of social responsibility reports. Because the format feature data in the social responsibility
report is unstructured data, with the help of this method, the feature data in the format can
be extracted to provide structured data for analysis. Among them, the features of single-
page reports are extracted according to the features of text layout and picture layout, and
the features of different features, different page numbers, and different years of reports
are described to explore the overall change and year of the layout format in the social
responsibility information disclosure.

The method of measuring the feature indicators of the format of the social responsi-
bility report is shown in the figure 4-2.

Corporate Social
Responsibility Report

Picture layout Word layout Page structure
features features features
| l .
Paginati Image extraction Pagination
'agination
| l ]
Picture character Picture Picture color
Image size label recognition location label label
Data cleaning Picture word count Data cleaning

¥
Different feature data. different
page and different year

|

| Seabom graph ‘

Figure 4-2 Flow chart of feature extraction method
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4.2 Tools used in the research

This thesis integrates the relevant knowledge and principles of management, computer
science, psychology and other disciplines, and mainly uses literature research methods,
experimental methods and case study methods to solve the problems in the research.

For the experimental method, the research in this thesis uses Baidu Al, which in-
cludes functions such as image technology, text recognition, picture recognition, video
technology, and knowledge graphs. The Baidu AI Open Platform is a platform for deep
learning, and is based on a large-scale open data set of real samples, combined with a
variety of algorithms to continuously train the data to obtain a relatively complete image
subject recognition. Its functions include locating the key subject position of the image,
and intercepting the subject position in the picture for image processing.

With the help of Python, the Seaborn plot can be expressed in two colors: red and
white. In terms of data visualization, there are two useful packages for Python: Matplotlib
and Seaborn. The Matplotlib and Seaborn used in this thesis have the following ad-
vantages: Matplotlib is an extended library of Python, so it inherits the advantages of
Python syntax, being object-oriented, easy to read, easy to maintain, and the code is con-
cise. Seaborn is an advanced visualization library based on Matplotlib, which is biased
towards statistical drawing. Therefore, the points targeted are mainly variable feature se-
lection in data mining and machine learning. Compared with Matplotlib, its syntax is
relatively simplified, and the graphs drawn do not require a lot of effort to modify. Since
this chapter mainly focuses on the technical route proposed in this research, the applica-
tion of the three-dimensional feature map dimensionality reduction proposed in this re-
search in the social responsibility report will be explained in detail in the next chapter.

4.3 Feature extraction method of layout format

In recent years, with the further in-depth and expansion of related technologies and ap-
plications, some scholars have begun to try to introduce machine learning into the text
analysis of corporate social responsibility reports. For example, Apostolova et al. (2013)
pointed out the accurate positioning and indexing of pictures in the literature and their
retrieval of pictures. Correctness and efficiency have an important impact. Splendiani
(2014) used a decision tree to match the text in the medical literature with the pictures in
the literature, and add text descriptions to the pictures. In general, this is based on accurate
extraction and positioning of pictures. Based on this, in order to extract the feature data
of the layout format of the social responsibility report, this thesis chose machine learning
to extract the feature data of the layout format of the social responsibility report.

The schematic diagram of the paging method is shown in figure 4-1. The social re-
sponsibility report is processed and output as a picture through the pagination of “PDF”
format by Python. It is worth noting that since the report itself contains page number
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annotations, the way the machine opens the reports may be different. However, the ex-
traction of feature data will not cause omissions because of the difference between the
page number of the report itself and the opened format.

Because there are many layout formats in social responsibility reports, such as the
design of the entire report and the design of the single-page CSR format, and the single-
page report only inserts charts with no pictures. Because the “PDF” format file analytical
program is paged according to the page number, when the layout design of the first page
and the layout design of the second page are designed together, especially the line draw-
ings with complex elements, it will cause recognition errors. Although the effect of pic-
ture paging is better, due to the diversity of picture data, it is inevitable that there will be
a small number of format errors.

4.3.1 Feature extraction of text layout

Firstly, this thesis intercepted the pictures in a PDF report. In this step, the pictures are
cropped with the help of Pillow and OpenCV. Both Pillow and OpenCV have excellent
image processing performance and are widely used in the development of advanced im-
age processing and computer vision fields. The second step is to use the PIL package for
extracting text density features. It is a Python image processing package. Basic operations
on images are basically included in this module. For functions such as opening, saving,
conversion, etc., in this research, PIL is mainly used to open pictures in a way required
by machine learning. The third step requires the help of the pytesseract package, which
is currently recognized as the best and most accurate OCR (Optical Character Recogni-
tion) system. In addition to extremely high accuracy, the Tesseract package also has high
flexibility. It can recognize any font through training, and it can also recognize any
Unicode character. This study uses the Tesseract package to identify Chinese characters
and letters in the pictures to count the text density.

To check the labeling results manually, one has to check whether the positioning of
the picture in the text is accurate, such as whether the inserted picture is completely and
comprehensively detected, and the other is to check the accuracy and accuracy of text
recognition. For the text layout feature in the feature dimension of the social responsibility
report, this thesis uses Tesseract, developed by Google, to recognize the text of the image.
It recognizes the text density of the image output after the corporate social responsibility
report is paginated. The balance of text and pictures is important, the reader can easily
feel tired if the page is full of text. When the word count of each page of the social re-
sponsibility report is concise, the reader can read the information intuitively.

4.3.2 Feature extraction of picture layout

This thesis marked the features of the social responsibility report page. Firstly, this thesis
intercepted the form of pictures, and then this thesis marked the picture size and position
of the pictures. The output result of Python is shown in the figure 4-3. Because the output
format is changed, in order to ensure the standardization of the data, they data needed to
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be recollected in order. For example, in the output of coordinates and size, the feature
data of the picture size and picture position shows in different format. In order to ensure
the standardization of data processing, the data needs to be cleaned up after data extrac-
tion. The cleaned format is “top” and “left”, “height” and “width” are output in the order.
They have a maximum value and a minimum value, assuming 500 as the page divider,
the value below 500 is located on the left side of the page, the value above 500, the loca-
tion on the right side of the page. While the width and height are the size of the picture.
For a page in the social responsibility report, a picture is inserted in the layout format of
the page, and the result of the feature annotation is shown in the picture, the coordinates
are (4, 10), and the size of the picture is (1157, 822). The experimental process is as
follows, and the figure 4-3 shows the schematic diagram of the picture position and pic-

ture size labeling method.

pdf/venv/bin/python /Users/dulanmei/Desktop/pdf/pic/E 5 d3niHlAu )
"result': {'left': 1@, 'width': 1157, 'top': 4, 'height': 822}}
"result': {'left': 3, 'width': 819, 'top': 3, 'height': 563}}

"result': {'left': 47, 'width': 496, 'top': 43, 'height': 702}}
"result': {'left': 16, 'width': 539, 'top': 4@, 'height': 759}}

Figure 4-3 Schematic diagram of picture position and picture size labeling method

Regarding the features of picture arrangement and page structure, the first step of
this research is to use the json package, which is mainly used to convert the data format.
It uses its own defined standards to exchange data between the server and the client's
browser. The second step used the module of AIP image classify, which is a Python client
for image recognition and provides a series of interactive methods for image recognition
developers. The research in this thesis uses Baidu Al, which includes functions such as
image technology, text recognition, picture recognition, and knowledge graphs. The
Baidu AI Open Platform is a platform for deep learning, and is based on a large-scale
open data set of real samples, combined with a variety of algorithms to continuously train
data to obtain a relatively complete image subject recognition. Its functions include lo-
cating the key subject position of the image, and intercepting the subject position in the
picture for image processing.

4.4 Three-dimensional data construction of feature extraction in report format

This chapter takes Vanke’s 2018 social responsibility report as an example. It uses image
processing technology in the computer field to conduct related experiments. Finally, a
method for extracting the features of the format of the social responsibility report is pro-
posed to define the dimensions of the format of the social responsibility report. The Vanke
report is suitable as a sample to illustrate the application of the method proposed in this
thesis in the social responsibility report. On the other hand, the layout format of the social
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responsibility report released by China Vanke in March 2019 has abundant elements for
analysis compared with the report published in the year. The data set in this thesis is
mainly composed of pictures. Firstly, with the help of the technical route proposed in the
previous chapter, the 2018 Vanke Social Responsibility Report is paginated and 65 pic-
tures are obtained. The feature data of the report format is organized into folders.

4.4.1 Two-dimensional feature extraction of report format

The two-dimensional feature of the layout format is composed of the page number and
the feature data of each page. Because there are values for top, left, height, width, and
word, there are 65 feature data for each feature indicator in the 2018 Vanke Social Re-
sponsibility Report, resulting in a total of 325 feature data. The feature data of 65 pictures
was extracted into 325 feature data with page number as the unit, as shown in the table 4-
2. All features are obtained with the help of the technical route described in the previous
chapter. The feature data consists of six feature data in the social responsibility report on
each page. The two-dimensional layout format feature data in this study refers to a data
collection composed of single-page social responsibility report layout features (text den-
sity, picture location, and picture size). Since a report is composed of multiple pages, the
two-dimensional data is formed by combining the text and picture layout features of each
page. As shown in table 4-2, the ordinate is the page number, and the abscissa is the
feature data.

For left, they have a maximum value and a minimum value. The maximum value for
left is 1000, the minimum value for left is 0. Assuming 500 as the page divider, therefore,
the value below 500 is located on the left side of the page, and the value above 500, the
location on the right side of the page. For top, they have a maximum value and a minimum
value, the maximum value for top is 600, the minimum value for top is 0. Assuming 300
as the page divider, therefore, the value below 300 is located on the top side of the page,
the value above 300, the location on the bottom side of the page. For height, the maximum
value for height is 1500, the minimum value for top is 0. Assuming 750 as the page di-
vider, therefore, the value below 750 is relatively small picture, the value above 750 is
relatively large picture. For width, the maximum value for height is 2000, the minimum
value for height is 0. Assuming 1000 as the page divider, therefore, the value below 1000
is relatively small picture, the value above 1000 is relatively large picture. For the word,
the maximum value for the word is 4000, the minimum value for word is 0. As was shown
in table 4-2, by using these data, this thesis can transfer un-structure data (picture) into
structure data, in order to illustrate the method step by step, table 4-2 take 5 pages as an

example.

Table 4-2 Two-dimensional picture page number feature data

Page Top Left Height Width Word
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1 127 4 337 502 0

2 120 273 577 842 58
3 59 635 676 509 430
4 5 14 784 1142 128
5 9 785 1154 53

Due to the rich content and diverse forms of the social responsibility report, the fea-
ture data of the actual format of the social responsibility report is complicated. In order
to further analyze the page number features and year features of a social responsibility
report, this thesis provides the feature values of the five dimensions. The reason for setting
the average number for feature description is that the feature data of the social responsi-
bility report has geometric spatial features, and the three-dimensional data can better de-
scribe the formatting features of each social responsibility report in different industries

and different years.

4.4.2 Three-dimensional feature description of report format

For the three-dimensional data formed by combining industry and page number, this sec-
tion proposes the method of three-dimensional data feature description to form the feature
data of a sample, so as to form a comparison between the sample and the sample. For the
processing of three-dimensional data, this thesis proposes a method of describing the fea-
ture data, which is to describe the feature data in 0 and 1. By using the number of 0 and
1, CSR feature can be seen clearly, no matter for a report or the reports in the whole
industry. First, the division of 1 and 0 is technically easier to achieve, and later clustering
or classification to analyze the consistency features of it is easier on the technical route.
Second, the division of 1 and 0 has high reliability. Only two numbers are difficult to
make mistakes on during data analysis and processing. The choice of two numbers can
also be described simply and intuitively. Third, the numbers 1 and number 0 are simpler
in terms of rules, which is conducive to extracting feature dimensions conveniently,
quickly and intuitively to analyze feature data.

For the feature data that has been extracted, in the text layout feature, if the feature
data is 0, and there is no text in the picture on the page, it was marked as 0, and it was
indicated in red. If the feature data has a corresponding value, it will be the picture on the
page. If the text was designed, it was marked as 1, and it was indicated in white. In terms
of picture layout features, if the picture value was 0, there was no picture inserted on the
page, and it was marked as 0, otherwise it was marked 1, as was shown in the table 4-3.

Table 4-3 Annotation diagram of two-dimensional feature data

Page Top Left Height Width Word
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1 0 0 0 0 0
2 0 0 1 0 1
3 0 1 1 0 1
4 0 0 1 1 1
5 0 0 1 1 1

As shown in the table 4-3, the feature data of the first 10 pages of the 2018 Vanke
social responsibility report has been marked with the 0 and 1 method described above.

4.5 Summary

This thesis using Python to extract the feature data, which includes text density, picture
location and picture size. And this chapter proposes a method for describing a report with
three-dimensional data. Firstly, the feature data of each page is obtained with the help of
the technical route proposed in this thesis. Because the feature data in the format of the
social responsibility report has spatial features, it is combined with page number and year
to form one-dimensional data of a sample. For the formed three-dimensional data, this
chapter proposes a Seaborn diagram to describe the three-dimensional feature data.

In essence, this chapter used the image recognition model to extract the feature di-
mensions in the social responsibility report. At the same time, it is found that the feature
dimensions of the layout format are difficult to extract. Even if the report has the corre-
sponding chart layout format design, there is no corresponding feature dimension to judge
whether the personalized settings of the company in the report have produced the effect
of impression management, thereby affecting investment judgment. In the face of this
complex and abstract problem, this chapter started from using machine learning to effec-
tively express the features of the format of the corporate social responsibility report.
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S APPLICATION OF FEATURE EXTRACTION METHODS IN
CORPORATE SOCIAL RESPONSIBILITY REPORTS

Social responsibility reports have a layout format with colorful pictures and texts. Just
like other reports, but the literature review demonstrates that these reports have colorful
features, but it is difficult to evaluate these reports objectively, or in terms of data. For
CSR, there is no way to evaluate on the report objectively, which gives the report discloser
(individual company) the opportunity to disclose the report selectively, such as disclosing
only the good parts, and choosing not to disclose the crucial part, for example, the corpo-
rate sales data. This is obviously unfavorable for stakeholders making investments
(Meng, 2012). This thesis provides a relatively effective method for the feature extraction
method for the feature data extraction of social responsibility reports. This chapter takes
a sample of Vanke as an example, compares the social responsibility reports of the sample
in different years, and compares the differences in the layout format of the real estate
industry represented by Vanke and other industries in the same year, to demonstrate the

use of the methodology mentioned in this thesis in the field of reports.

5.1 Application in the same report in the same year

The third chapter of this thesis established the feature dimensions of the layout format as
text layout features, picture layout features, and page layout features. After paginating the
2018 Vanke Social Responsibility Report, 65 pictures were obtained, and feature data
extraction was performed on all 65 pictures. There are 325 feature data in a report. With
the page number as the horizontal axis and the feature value as the vertical axis, in the
Vanke’s existing catalog (which was provided by Vanke), it was divided into company
profile, company operations, environmental protection, and corporate governance, and a
sample is used to compare different area in different descriptions. The arrangement
method adopted at the time to compare the differences in the arrangement of different
content. As shown in figure 5-1, all features are obtained with the help of the technical
route described in the previous chapter. The feature data consists of six feature data in the
social responsibility report on each page. The two-dimensional layout format feature data
in this study refers to a data set composed of single-page social responsibility report lay-
out features (text density, picture location, and picture size). Since a report is composed
of multiple pages, the two-dimensional data is formed by combining the text and picture
layout features of each page.
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Figure 5-1 Feature data of Vanke's layout format in 2018

Among them, the values of left, top, height, width and text are used as vertical coor-
dinates in the figure, from darker to lighter colors, respectively, where each color has a
measured characteristic value shown in the figure, and the page number of the 2018
Vanke Social Responsibility Report is used as the horizontal coordinate. For top, they
have a maximum value and a minimum value. The maximum value for top is 600. The
minimum value for top is 0. Assuming 300 as the page divider, therefore, the value below
300 is located on the top side of the page, the value above 300, the location on the bottom
side of the page. For left, they have a maximum value and a minimum value. The maxi-
mum value for left is 1000. The minimum value for left is 0. Assuming 500 as the page
divider, therefore, the value below 500 is located on the left side of the page, the value
above 500, the location on the right side of the page. For height, the maximum value for
height is 1500, the minimum value for top is 0. Assuming 750 as the page divider, there-
fore, the value below 750 is relatively small picture, the value above 750 is a relatively
large picture. For width, the maximum value for height is 2000, and the minimum value
for height is 0. Assuming 1000 as the page divider, therefore, the value below 1000 is
relatively small picture, the value above 1000 is relatively large picture. For the word, the
maximum value for the word is 4000, the minimum value for word is 0.

Since 2018, Vanke's catalog has five sections: company overview, environmental
protection, social responsibility, corporate governance, and employee care, so the black
line is used to divide on the corresponding catalog into different sections, which can vis-
ualize the input of Vanke as a company in different sections. Five areas are divided into
company profile, company operation, environmental protection, and corporate govern-
ance. The value range of "top" is 0-350, where the smaller the value, the closer to the top
of the page number; the value range of "left" is 0-600, the smaller the value, the closer to
the left; the value range of "height" is 0-1500, "width" is 0-2000.

However, due to the design of flower patterns and artistic fonts on some pages, the
positioning of that part of the picture is the entire picture, and the largest page number is
the layout design of the entire picture. From the feature data point of view, the same layout
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format design is carried out at the beginning and end of each part. In the company intro-
duction areas, there is not much texts and larger pictures. In terms of company operations
and corporate governance, Vanke has designed a lot of pictures with small sizes, which
may be photos of the company's daily operations, to reduce the complexity of the report
and increase readers' interest in reading. In terms of environmental protection, Vanke has
inserted large-scale pictures, which show that Vanke held a lot of environmental protec-
tion activities and took a lot of photos. The data can show the company invests a lot of
manpower and material resources into collecting statistics, which means the company
attaches great importance on the CSR. It is will not choose to use all text description to
"fuzzy" the information.

5.2 Application in the same report in different years

Based on its unique advantages, Python can not only process the data of social responsi-
bility reports in batches, but also extract the required data according to needs, which can
greatly improve the efficiency of batch data analysis and processing. First, this thesis
paginated China Vanke's social responsibility report from 2015 to 2019 and got 304 pic-
tures. Secondly, this thesis used the aforementioned methods to characterize the text lay-
out features, picture layout features, and page structure features of the image data and get
1520 feature values. Among them, the smaller the value of "top", the closer to the top of
the page number; the smaller the value of "left", the closer to the left; the two feature
values of "height" and "width" are larger. Therefore, the feature dimensions of the layout
format of Vanke in different years are marked, the most obvious features are extracted,
and a set of layout format feature data for Vanke is formed, as shown in the figure 5-2.
They are represented as "word", "top", "left", "height", and "width" from top to bottom.

In the theoretical background, it is mentioned that impression management behavior
occurs in the presentation format of social responsibility reports, but there is a lack of an
effective means to transform unstructured data into structured data. Red and white are an
effective way to transform unstructured data into structured data, which is similar to the
0 and 1 inside the computer. In fact, the color designation is only a means to transform
unstructured data into structured data. Similar to the 0 and 1 in the computer, 0 represents
the smaller value, located on the right and top of the page, 1 represents the larger value,
located on the left and bottom of the page. With the help of red and white colors, this
thesis can draw the color chart, so as to visualize the difference between the two reports.
With the help of machine learning, this thesis can classify the picture. This is the post-
processing of structured data.

In the 2018 Vanke Social Responsibility Report, Vanke's five-year samples were
counted. For top, they have a maximum value and a minimum value. The maximum value
for top is 600. The minimum value for top is 0. Assuming 300 as the page divider, there-
fore, the value below 300 is located on the top side of the page, marked as 0 and red. The
value is above 300, at the location on the bottom side of the page, marked as 1 and white.
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For left, they have a maximum value and a minimum value, the maximum value for left
is 1000. The minimum value for left is 0. Assuming 500 as the page divider, therefore,
the value below 500 is located on the left side of the page, marked as 0 and red, the value
above 500, the location on the right side of the page, marked as 1 and white. For height,
the maximum value for height is 1500, the minimum value for top is 0. Assuming 750 as
the page divider, therefore, the value below 750 is relatively small picture, marked as 0
and red, the value above 750 is relatively large picture, marked 1 and white color. For
width, the maximum value for height is 2000, the minimum value for height is 0. Assum-
ing 1000 as the page divider, therefore, the value below 1000 is relatively small picture,
marked as 0 and red, the value above 1000 is relatively large picture, marked as 1 and
white. For the word, the maximum value for word is 4000, the minimum value for word
is 0. Assuming 2000 as the page divider, therefore, the value below 2000 is relatively
small picture, marked as 0 and red, the value above 2000 is relatively large picture,
marked 1 and white. The reason why the values are recorded is that a picture is visually
unstructured and cannot be objectively compared and analyzed. With the help of these
values the picture can be transformed into a comparable value for next step analysis.

page

|
0 1 2 3 4 5
feature data

Figure 5-2 Page number feature data

The 1520 feature values are processed with the help of the Seaborn two-color dia-
gram, and the feature data composed of each report from 2015 to 2019 is counted, and
the dimensionality is reduced to form Vanke's feature data from 2015 to 2019. At present,
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for the feature extraction of the format of the social responsibility report, the traditional
manual annotation is time-consuming and labor-intensive.

Feature extraction is a key point in accurately describing the formatting of a CSR
report. It is the process of extracting those points that represent the image features or text
features of a page of a CSR report from the image features of a single page of a CSR
report, and then generating feature lines and feature surfaces based on those feature
points.

The goal of feature extraction is thesis feature points, which will help to quickly and
easily understand the important information of the object. Figure 5-2 shows the charac-
teristic data of the first ten pages of Vanke's social responsibility report, which are shown
in white and red. Taking the first ten pages of Vanke's social responsibility report in 2018
as an example, in terms of picture position, the pictures in Vanke's social responsibility
report are mostly located on the left and above. In terms of picture size, larger pictures
are inserted in the first three sides. In terms of text, the corresponding pictures are larger
and the text is smaller. In terms of color, light-colored pictures are used. The red and
white colors are to visualize the use of pictures in a social responsibility report.

This thesis is to investigate whether the use of pictures in a social responsibility
report has an impression management behavior, but since there is no previous study about
pictures in the report, this thesis proposes a method to do research on the impression
management in social responsibility reports. In this section, after extracting the feature
data of Vanke from 2015 to 2019, the feature data in the unit of year is formed, and the
feature points of Vanke are extracted by combining the feature data extraction method
proposed in the previous chapter.

5.3 Application in different industries in the same year

With the help of the research methods mentioned above, feature extraction was performed
on the 2018 PingAn Bank Social Responsibility Report and the 2018 Vanke Social Re-
sponsibility Report, a feature data map was formed for each report, and the similarity and
correlation between the maps were used to judge the difference in industry features. The
reason why Vanke and PingAn Bank are selected as samples in this thesis is that the
ratings on Hexun.com have a relatively stable difference between Vanke and PingAn
Bank. Secondly, after processing 2000 CSR in 2018, it is concluded that compared with
other reports in the same industry (in the industry of financial and real estate), Vanke and
PingAn Bank are richer in format. In terms of layout, the social responsibility reports of
Vanke and PingAn Bank have a specific compilation basis. Figure 5-3 shows the com-
parison of feature maps between PingAn Bank and Vanke.
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Figure 5-3 Comparison of feature data between PingAn Bank and Vanke

As shown in the figure above, with the page number as the vertical axis and the
feature data as the horizontal axis, ESG is used as the color division of the page numbers
of the two social responsibility reports. From the perspective of social governance (ESG)
and corporate value, it also refers to the relationship between corporate governance and
social value. Among them, green represents the environment (E), which mainly evaluates
the green investment in the production and operation activities of enterprises, the recy-
cling and sustainable utilization of natural resources and energy, and the treatment of
hazardous waste; red represents society (S), which mainly investigates the relationship
between enterprises and the government, employees, customers, creditors, as well as rel-
evant stakeholders inside and outside the community. Yellow represents corporate gov-
ernance (G), which mainly includes the structure of the board of directors, ownership
structure, management compensation and corporate ethics, such as the interests and re-
sponsibilities of shareholders and management, avoiding corruption and financial fraud,
and improving the transparency, independence and professionalism of the board of direc-
tors (Yang, 2020).

For top, they have a maximum value and a minimum value. The maximum value for
top is 600. The minimum value for top is 0. Assuming 300 as the page divider, therefore,
the value below 300 is located on the top side of the page, marked as 0 and red. The value
above 300, at the location on the bottom side of the page marked as 1 and white. For left,
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they have a maximum value and a minimum value. The maximum value for left is 1000.
The minimum value for left is 0. Assuming 500 as the page divider, therefore, the value
below 500 is located on the left side of the page, marked as 0 and red. The value above
500 is located on the right side of the page, marked as 1 and white. For height, the maxi-
mum value for height is 1500, the minimum value for top is 0. Assuming 750 as the page
divider, therefore, the value below 750 is relatively small picture, marked as 0 and red,
the value above 750 is relatively large picture, marked 1 and white color. For width, the
maximum value for height is 2000, and the minimum value for height is 0. Assuming
1000 as the page divider, therefore, the value below 1000 is relatively small picture,
marked as 0 and red, the value above 1000 is relatively large picture, marked as 1 and
white. For the word, the maximum value for word is 4000, the minimum value for word
is 0. Assuming 2000 as the page divider, therefore, the value below 2000 is a relatively
small picture, marked as 0 and red, while the value above 2000 is a relatively large picture,
marked 1 and white.

The first part of PingAn Bank is corporate governance, which is mainly composed
of society and relevant stakeholders, and a small part describes the environment. From
the similarity point of view, PingAn Bank and Vanke have carried out design in the for-
mat, and the image size distribution in each part of ESG is uniform. Although the layout
design of PingAn Bank is relatively small, the inserted pictures are larger. Combined with

the text density, it may be table design, expressed in the form of data, reducing the text.

5.4 Summary

In this chapter, the application of the feature extraction method proposed in this research
in the field of social responsibility is used, including the feature description in a report,
the feature description of different industry reports, and the feature data of different years.
In the company profile, company operations, environmental protection, and corporate
governance sections of a report, the same layout format is designed at the beginning and
end of each chapter, often with less text and larger pictures.

In the company profile, large pictures are designed to help understanding. In terms
of company operations and corporate governance, Vanke has designed pictures of small
sizes to reduce the complexity of the report. In different industries, PingAn Bank and
Vanke have made designs in the layout format compared with other reports in the finan-
cial and real estate industry. Most of the pictures inserted by Vanke are photos, because
the size of the pictures is small, but the position of each page is relatively small in the
middle of the page. Although PingAn Bank’s layout format design is relatively small, it
has inserted tables and presented it in a data-based form, reducing the text.
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6 DISCUSSION AND CONCLUSION

6.1 Research conclusion

As a bridge for companies to send important signals to the outside world, social respon-
sibility reports are of great importance to a company. Regarding the layout format, the
layout format of social responsibility reports in recent years has been shown with pictures
and texts. It is difficult to define the feature dimensions of the format of the social respon-
sibility report. Even if the definition problem can be solved, the feature data is difficult to
get. This research proposes a method of extracting formatted feature data from social
responsibility reports.

Firstly, from the perspective of impression management and graphical representation
effects, this thesis explored the feature dimensions of the format of the social responsibil-
ity reports. Studies have demonstrated the impact of the presentation of social responsi-
bility reports on stakeholder perception management, and have confirmed a correlation
between reporting effectiveness and presentation, but there is a lack of effective methods
for extracting characteristic dimensions.

Secondly, after studying the quality evaluation of the existing social responsibility
report layout format, and combining the layout formats of social responsibility reports in
recent years, the feature dimensions available for analysis and measurement are image
layout features, text layout features and page structure features. After examining the tech-
nical routes that can be implemented, the feature indicators that can be measured in this
study's feature dimensions are text density, image location, image color and image size.
This study proposes a Seaborn diagram for feature extraction for two-dimensional data
with different page numbers and three-dimensional data with different page numbers and
years.

Finally, for the methodology proposed in this study, how it is applied in social re-
sponsibility reports is explored in a chapter, which includes the characterization of one
social responsibility report by catalogue classification. The application and characteriza-
tion of data on the characteristics of Vanke's social responsibility report as a sample in
different years in the same industry; and the comparison of the characteristics of the fi-
nancial industry represented by PingAn Bank and Vanke's social responsibility report in
different industries in the same year. The thesis found out that compared with black and
white background, which was full of text, some companies have started to design large-
sized pictures in the company profile these years.

From the perspective of different industries, comparing the financial industry with
PingAn Bank as the sample with the real estate industry with Vanke, Vanke’s layout for-
mat elements are abundant. In comparison, PingAn Bank inserted a lot of table data.
Looking at the same report year wise, the feature description method can have a look at
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the feature data dimension and page dimension, then use the image classification to form
a feature description of the sample.

This research proposes a method for effectively extracting the feature data from the
format of the social responsibility report. The unstructured data is extracted as structured

data for a single sample analysis and comparison.

6.2 Limitation and further suggestions

Compared with the existing research, the feature dimension model of layout format pro-
posed in this thesis broadens the connotation of the evaluation of the layout format of
social responsibility report, and introduces it from computer graphics to the research field
of management, and the extraction of data feature dimensions can also be effective. It
breaks through the difficulty of establishing the feature index of the past layout format,
the difficulty of extracting the feature data, and the complex and diverse data that is con-
ducive to intuitively obtaining the required data.

Due to time and space constraints, this thesis extracts three feature dimensions and
six feature indicators. While the three dimensions of the layout format as an artifact are
the focus of the research, future research can focus on the other dimensions of the layout
format, such as color. Will the company use colors in the report to form its own corporate
identity? The exhaustive content of the CSR report should be considered if future research
about format is used to make a shift from facts and tables.
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APPENDICES
Appendix 1 Interview questions:

1. Have you read the social responsibility report before? What's your impression?
Do you know the motivation or purpose of the format design of the corporate social
responsibility report?

3. When it comes to the innovation of social responsibility reports, what do you think?
4. When it comes to the readability of social responsibility reports, what do you think?
5. What's your impression on the format of the social responsibility report in recent

year?

6. What do you think is the standard of social responsibility report format?

7. When it comes to measuring the format of social responsibility reports, what comes
to mind?

Picture:

8. What do you think of the graphic features of this page (page 4 in 2018 Vanke CSR)?
9. Which dimensions of a picture layout features do you think are important?

10. The dimensions that can be extracted in the format?

11. What do you think are the Feature index in the picture dimension?

12. What other dimensions do you think in the picture format?

Word:

13. What do you think of the character of text arrangement?
14. What is the feature index in this dimension?

15. How do you think the feature index should be measured?
16. What other indicators are important?

Page:

17. What do you think are the layout features of page structure?

18. If you were asked to analyze the page structure feature, how would you analyze it?
19. What do you think is the measurement of page layout in terms of technical means?
20. What do you think can be improved in the layout of page structure?
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