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Abstract

The purpose of this study is to investigate whether the annual reports of companies that were excluded from the
BIST Dividend Index in 2022 have shifted from positive to negative sentiment. To accomplish this, a sophisticated
sentiment analysis was conducted using a DistiIBERT model, a variant of the BERT model that is pre-trained on
financial datasets. The study involved a meticulous data preparation process where texts were extracted from 12
annual activity reports of these companies, six from 2021 and another six from 2022. After the text extraction
process, the data was thoroughly cleaned to remove unnecessary information and standardize the format so that it
would be suitable for analysis. The 2021 reports exhibited an average sentiment score of +0.40, suggesting a
predominantly positive sentiment. In contrast, the 2022 reports showed a negative shift, with an average sentiment
score of -0.175. This shift from positive to negative sentiment is particularly noteworthy, as it mirrors the
companies' removal from the BIST Dividend Index. The study also explored the correlation between the sentiment
of the reports and the market performance of the companies. In general, an average decrease of 0.575 points was
observed in the annual reports of companies that were included in the Dividend Index in 2021 but were not included
in 2022. These findings were presented with a clear distinction between optimistic performance in 2021 and
downturn in 2022.

1 Introduction

Since each business is different from each other, investors need access to as much information as possible about
the activities of the relevant business in their decision making. This detailed information is expressed in qualitative
rather than quantitative form (Hajek et al., 2014). Understanding these textual expressions helps to assess the
financial position of a company, as well as improve its management, and set clear objectives. Annual reports are
an important document that provides a detailed overview of a company's financial position and operational
performance over a given period of time (Merter et al., 2024). These reports provide a wealth of information about
the company's management strategies, operational activities, risks, financial results, and future plans (Stittle,
2003).

As a communication tool between investors and companies in capital markets, annual reports have always been
an important tool for all stakeholders (Alduais, 2022). Based on the information presented in annual reports,
investors can make decisions about their investments by learning about the risks and financial status of listed
companies (Chakraborty and Bhattacharjee, 2020; Li and Zhang, 2014; Soepriyanto e. al., 2021). They provide an
important reference point for academics, analysts, investors, and other stakeholders to evaluate the company's
performance (Sai e. al., 2019; Li et al., 2018). In general, annual reports contain two different types of data:
quantitative and qualitative (Hajek and Olej, 2013). Quantitative data represent accounting and finance-based data
representing the firm's financial indicators, while qualitative data include textual information about the firm's
organizational structure, forward-looking strategies, and activities.

In modern financial markets, sentiment analysis research has gained importance as a technique to understand
investor behavior and predict changes in financial asset prices (Dwivedi et al., 2021). In particular, the abundance
of textual data from various sources, including news websites, social media platforms, corporate reports, and
financial news, provides a fertile environment for the creation and use of sentiment analysis techniques. In this
context, traditional financial analysis approaches have gained a new dimension due to the effective use of artificial
intelligence and machine learning techniques in assessing sentiment changes in financial markets. Ozer et al.
(2023), in their study based on the sustainability reports of companies operating in the Borsa Istanbul Sustainability
25 index, mentioned that corporate sustainability performance can be predicted more quickly and accurately with
the artificial intelligence text analysis method.

Due to the topic of the study, the research sample consists of firms that make dividend payments. There are two
indices in Borsa Istanbul according to the dividend payments of firms: BIST Dividend and BIST Dividend 25.
While the BIST Dividend index includes firms that have distributed cash dividends in the last three years, the BIST
Dividend 25 index consists of firms with both high dividend yields and market capitalization (Mazgit, 2013; Sit,
2021). Therefore, the BIST Dividend 25 index includes more liquid firms compared to the BIST Dividend index.
To obtain more accurate analysis results, the study was conducted on the BIST Dividend Index in order to
determine a larger sample.
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Understanding investors' views and emotions is crucial, and sentiment analysis is particularly useful in predicting
the performance of stocks of companies listed on major stock exchanges such as Borsa Istanbul (BIST). This study
aims to analyze the sentiment changes observed in the annual reports of companies that were listed on the BIST
Dividend Index in 2021 but dropped out of the index in 2022. The purpose of this analysis is to understand the
changes in the financial performance of these organizations and to determine how these changes can be understood
in light of the emotional tones in their annual reports. To this end, we hope to improve the ability of financial
analysts and investors to predict the future performance of these companies and make more informed investment
decisions. We use a DistilBERT-based analysis approach to assess sentiment changes in companies. DistilBERT
represents a scaled-down version of the BERT model.

Following the first introduction, the second part of the study includes previous studies on the subject. The third
section explains the methodology, including the sample and the methodology used in the study. The fourth section
presents the empirical findings obtained as a result of the analysis, and the fifth and final section concludes the
study with a general evaluation.

2 Literature Review

The literature reports a strong relationship between textual data, corporate performance, and stock returns.
Previous research that emphasizes the importance of sentiment in annual reports has looked at how financial
market ratios such as volatility, trading volumes, and stock prices are affected by sentiment.

Li (2006) examined the effect of risk-related sensitivity in annual reports on stock returns. It measured the
frequency of words related to risk and uncertainty in the activity reports of businesses operating between 1994 and
2005 and evaluated them according to the relationship between them and the earnings of the following year.
According to the analysis results, it was concluded that there was a negative change in the next year's earnings of
companies with high-risk sensitivity. Hajek et al. (2014), in their study of US companies, observed that sentiment
scores in annual reports are one of the important determinants of financial performance. Sai et al. (2019) examined
the relationship between emotional tone and financial performance of a total of 36 annual reports of 12 companies
operating in India between 2015 and 2018. According to the results obtained, they stated that the emotional tone
of the annual reports is related to the future performance of the company and that these unstructured texts can be
used effectively by stakeholders.

Myskova and Hajek (2020) examined the impact of the emotional tone of risk-related words in annual reports
on firm performance. As a result of the analysis, they observed that risk-related emotional tone is an important
factor in predicting financial performance and that proactive and opportunistic risk management has a positive
effect on financial performance. Studying 102 EU companies and the relationship between corporate social
responsibility disclosures in annual reports and firm size, Muéko (2021) observed that large companies avoid
words with a negative tone and reports with a positive tone have a positive relationship with firms' financial
performance.

Alduais (2022), who examines the relationship between the readability of annual reports of firms operating in
China between 2008 and 2021 and their performance, observes that firms with more readable annual reports are
more profitable and have lower agency costs. Igbal et al. (2023), who examine the emotional tone of the annual
reports of 33 banks operating in six Islamic countries between 2006 and 2020 and their performance using the
panel data analysis method, observe that there is a strong positive relationship between the tone of the statements
in the reports and financial performance. Ozer et al. (2023) applied text mining analysis techniques such as
sentiment analysis and topic modelling to sustainability reports of companies operating in the BIST Sustainability
25 index in 2021. According to the findings, they observed that 81% of the firms had positive sentiment and 19%
had negative sentiment in the relevant period.

3 Methodology

3.1 Sample

The study sample consists of firms in the Borsa Istanbul Dividend Index. There are a total of 107 firms in the
BIST dividend index. However, since the topic of the study is the evaluation of the sentiment of the firms exiting
the dividend index, the firms that were included in the dividend index in 2021 but not in 2022 were included in
the sample. Under this condition, six firms were included in the Dividend Index in 2021 but left the index in 2022.
The analysis was carried out on six companies. The annual reports of these firms were obtained from their websites
and the Public Disclosure Platform (KAP). The results of the firms are coded from A1 to A6.

3.2 Sentiment Analysis

Sentiment analysis is a natural language processing technique that helps to find and understand the emotional
tones of text data (Joshy and Sundar, 2022). Moreover, sentiment analysis is the process of identifying emotional
states, drawing conclusions, and categorizing emotional expressions (Tam et al., 2021). It is used to identify
emotional states and extract the meaning of emotional content found in text data.
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Artificial intelligence and machine learning techniques are frequently used in sentiment analysis. Text data are
processed by natural language processing algorithms that are used to identify emotional tones. These algorithms
use elements such as sentence structure, meaning inference, and the identification of emotional expressions to
classify and analyze emotional content.

In general, in sentiment analysis, the emotional content of texts is divided into three categories: positive,
negative, and neutral (Mucko, 2021). For example, when analyzing a company's annual report, a positive weighted
result as a result of sentiment analysis means that the company evaluated the relevant activity period well and
achieved positive results. In contrast, a negative result indicates that the firm experienced difficulties and faced
negative situations during the operating period. In addition, in some studies, other sub-emotions (sadness, surprise,
etc.) can also be measured.

Sentiment analysis can be applied in various fields, such as financial markets. It is used in many areas, such as
marketing, customer relationship management, social media analysis, financial markets, and the health sector. For
example, sentiment analysis of social media comments on a brand's products can be used to obtain information
about brand reputation, or sentiment analysis of news articles in financial markets can be used to evaluate their
impact on stock prices.

Before using the DistilBERT algorithm to perform sentiment analysis in annual reports, the appropriate data set
must be collected and prepared. The first step in this process is to obtain annual reports from company websites or
financial reporting platforms. Then, pre-processing procedures are applied to the collected reports. The data set is
prepared by performing operations such as stopping word removal, word stemming, and text cleaning. The
DistilBERT algorithm is then used to label the sentiment of each activity report in the prepared data set. In this
step, the texts are categorized by sentiment (positive, negative, or neutral). Once the results are obtained, they are
interpreted, and additional analysis can be performed. Examples include whether a particular emotional state is
related to financial performance or whether emotional trends can be detected in a particular industry.

Sentiment Score
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Figure 1. Sentiment Scores of Annual Reports for 2021 and 2022

4 Research Findings

The sentiment scores for each firm are given below with explanations.

Al: The Al report in 2021 showed a positive sentiment score of +0.45, reflecting optimism in the
telecommunications and digital transformation sectors. In 2022, the sentiment score decreased to -0.15, reflecting
concerns about rising operating costs and competitive pressures.

A2: The A2 report in 2021 reflected positivity (+0.40), supported by strong trends in the real estate market. The
change in 2022 decreased to -0.25, with volatility in the real estate market and regulatory changes affecting the
sector.

A3: It showed a modest positive sentiment (+0.30) in 2021, driven by advances in chemical manufacturing
processes. In 2022, the sentiment score decreased to -0.10, indicating concerns associated with difficulties in the
availability of raw materials and environmental regulations.
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A4: 2021 sentiment score is highly positive (+0.50), with successes in renewable energy projects. In 2022, the
sentiment score drops to -0.30, driven by volatility in energy prices and project delays.

AS: In 2021, it showed a stable positive sentiment (+0.35) thanks to innovations in glass manufacturing. The
sentiment score for the 2022 report decreased to -0.05, indicating minor concerns about export markets and
exchange rates.

A6: Maintained a positive sentiment (+0.40) in 2021 with successful engineering and construction projects. In
2022, the sentiment score dropped to -0.20, indicating cost overruns and project delays.

Figure 1 was created below to more clearly observe the changes in sentiment in the annual reports of the firms
that were included in the BIST Dividend Index in 2021 but not in 2022.

As can be seen in Figure 1, there is a significant decrease in sentiment scores in the annual reports of all firms
that were included in the dividend index in 2021 but not in 2022. This indicates that firms that dropped out of the
index faced negative situations during the relevant activity period. The largest decline among the firms belongs to
A4 with a 0.8-point decrease.

5 Conclusions

Since each business is different, investors should have access to as much information as possible about the
operations of that business to make an informed decision. This detailed information is expressed qualitatively and
quantitatively. Understanding these textual statements helps to assess a company's financial position, improve
management, and set specific goals (Hajek et al., 2014). Annual reports are an important document that provides
a comprehensive summary of an organization’s financial position and operational performance over a given period
of time. The company's management strategies, operational activities, risks, financial results, and future plans are
discussed in detail in these reports (Merter et al., 2023).

The purpose of this study is to analyze the emotional changes in the annual reports of companies that were
included in the BIST Dividend Index in 2021 but were removed from the index in 2022. The purpose of this
analysis is to understand the changes in the financial performance of these companies and to determine how these
changes can be explained by the emotions of their annual reports. In doing so, we aim to improve the ability of
investors and financial analysts to predict the future performance of these companies and make better informed
investment decisions. We use a DistilBERT-based analytical technique to assess sentiment shifts in businesses.

The sentiment analysis clearly shows a significant shift from optimism in 2021 to pessimism in 2022 among the
companies excluded from the BIST dividend index. This sentiment shift is closely aligned with their delisting and
reflects the broader market and business challenges faced by these companies during these periods. The findings
highlight the potential of advanced sentiment analysis techniques such as DistilBERT to provide deep insights into
market and company performance based on textual analysis of corporate disclosures.
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