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Abstract: The purpose of this study was to examine the relationship between the conciseness and 

complexity of financial disclosures and market reactions, using the annual reports of Chinese-listed 

B-share companies over the period 2006–2018. We employed a set of statistical methods that were 

derived from other fields, such as computational and event studies, in order to derive the English 

annual reports of Chinese-listed companies, as well as to obtain other key financial indicators from 

the CSMAR database. Markets react significantly to increased report length, which means that man-

agers that present poor returns with manipulated financial reports could be hiding poor returns. 

Additionally, the findings of this study are robust to additional tests that use alternative proxies. 

Furthermore, the results of this paper reinforce the hypothesis that the readability of financial re-

ports affects financial market response. The results indicate that more complex financial reports are 

correlated with lower current returns, and negatively affect the expectations of future returns. For 

the purposes of avoiding the effects of the coronavirus pandemic on the results, we utilized data up 

to 2018. In light of this circumstance, we recommend that future research be conducted that com-

pares results from before and after the coronavirus pandemic. The findings of our study have im-

portant implications for regulators, managers, and investors. Investors should obtain relevant in-

formation through annual reports; therefore, the importance of style is less relevant. Managers 

should be encouraged to write their annual reports more concisely. This study concluded that these 

reports are significant outputs of firms, and are widely read by investors. The study also provides 

empirical evidence of market reactions that are associated with readability and earnings, as well as 

with surprise earnings; thus, the complexity of annual reports provided by a variety of investors, 

using computational and event analysis, should be reduced. 

Keywords: conciseness; annual report; textual analysis; future returns; Chinese-listed companies; 

Fog index 

 

1. Introduction 

Research has indicated that annual reports play an important role in the current sys-

tem of information disclosure, and have significant economic consequences (Ball and 

Brown 1968). Studies on the readability of annual reports have been conducted since the 

1950s (Pashalian and Crissy 1950). It is a topic of debate in many studies, and scholars 

have explored the linguistic features that influence text readability. In recent years, the 

readability and conciseness of annual reports have received increasing attention from 

scholars worldwide (Cheung 2014; Luo et al. 2018; Xu et al. 2019; Loughran and McDonald 

2016; Bonsall et al. 2017; Liu and Liu 2021; Dalwai et al. 2021; Li 2008; Alduais 2022). In-

vestors and listed companies rely on financial reporting for communication. Annual re-

ports are the most important way for stakeholders to obtain information (Subramanian et 

al. 1993; Loughran and McDonald 2009; Bloomfield 2008; Li 2008). The language of the 
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annual report affects the stock market’s efficiency, in terms of all the information it pro-

vides (du Toit 2017; Xu et al. 2019). Potential investors and other stakeholders in the mar-

ket require accurate and transparent information, in order to make informed decisions 

(Chakraborty and Bhattacharjee 2020; Li 2008; Li and Zhang 2015; Soepriyanto et al. 2021). 

According to You and Zhang (2009), an investor’s negative response is statistically signif-

icant, if the company provides a longer annual report. They focused on the length of the 

report, as well as stock price movements, 12 months after filing. Lawrence (2013), Miller 

(2010), and also pointed out that smaller investors preferred commercial stocks to those 

that provided more readable reports. 

In external reporting, the readability and conciseness of financial data are becoming 

more crucial for users (Clatworthy and Jones 2001; Lawrence 2013), as the amount of data 

that must be included in the financial statements about the company’s financial position 

and activity has increased. The importance of financial statement readability is empha-

sized by this reverse causation, which is emphasized despite the regulated environment 

in which listed corporations operate (Hassan et al. 2019). China is considered to be one of 

the main markets around the world, and it has many users that are interested in financial 

reports, including various stakeholders and shareholders (Sun et al. 2022). Thus, the re-

sults of a company’s activities and transactions should be effectively reported in its finan-

cial reports (Zheng and Sheng 2017). The Chinese market has a high percentage of unpro-

fessional, inexperienced retail investors, who are likely affected by the readability of cor-

porate financial statements (Zeng et al. 2012; Xu et al. 2019). 

This study was motivated by the importance of the textual components of financial 

disclosures, as well as their richness and diversity. In addition, it was driven by China’s 

rapid economic growth over the past two decades, which has been disproportionately 

faster than the rest of the world. Since the international financial markets have become 

globalized, a large amount of information is ambiguous as a result of these standards. 

Furthermore, this study was motivated by the China Securities Regulatory Commission’s 

(CSRC) initiative to simplify foreign disclosure and regulations, which will make it easier 

for ordinary investors and monitors to comprehend corporate disclosures. 

In China, the capital market has developed rapidly, which has been the main driver 

of economic development, with more than three decades of market-oriented reforms 

(Zeng et al. 2010). In order to improve economic development and social progress, China 

is currently seeking to disclose adequate information about firms’ positions and activities 

(Li 2008; Anh-Tuan et al. 2022). Previous research closely examined the impact of compa-

nies’ financial operations on financial report readability (Hrasky et al. 2009). A lack of 

practical data on the textual complexity of business report narratives in an emerging mar-

ket is what spurred us to conduct this study in the Chinese context (Zeng et al. 2012). Our 

study’s testing of the relationship of readability and financial disclosure with market re-

action is, thus, one of its contributions. 

Recent research has examined whether textual patterns can be used in financial state-

ments to detect fraud. For example, (Goel et al. 2010; Goel and Gangolly 2012; Humpherys 

et al. 2011; and Purda and Skillicorn 2015), showed that managers tend to use deceptive 

language when committing fraud. Compared with outside investors, managers have an 

information advantage in business environments. Tan et al. (2014), showed that sophisti-

cated investors can see positive disclosures. In contrast, managers are more likely to have 

greater flexibility in making narrative disclosures more complex and, therefore, less read-

able when committing fraud. Lo et al. (2017), found that there was a negative association 

between the readability of annual reporting and earnings management, as more readable 

financial statements reduced the informational asymmetry between managers and users 

(Lee 2012). According to previous research, poor readability of corporate reports increases 

agency costs (Luo et al. 2018), as well as capital costs (Ezat 2019). 

The efficient operation of stock markets depends on how data are communicated 

among the various users of the financial data (S. Li et al. 2014). Some companies disclose 

information, as required by guidelines and standards. By improving the readability of the 
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data enterprises disclose to different users, enterprises can reduce their costs of capital, 

improve transparency, build investor trust, and improve stock marketability (Kristandl 

and Bontis 2007). Compared with mature capital markets in other countries, the Chinese 

market has several distinct characteristics. 

This study aimed to determine the degree of readability of a company’s annual re-

port, for if an annual report’s information on a company exceeds the comprehension of 

the target audience, the management’s communicative intention is directly affected, or 

communication effects are weakened. This research is also driven by the intuitional char-

acteristics of China’s “governance system”, which offer an appealing opportunity to in-

vestigate relationships between annual report readability and a company’s financial per-

formance. This institutional element offers an attractive framework to examine the con-

founding relationship of readability and financial disclosure with market reaction. Fur-

thermore, we expanded the scope of the investigation into the relationship between the 

readability of annual reports and market reactions, by focusing on the financial reporting 

environment and financial readability. We then examined the relationship between finan-

cial readability and the trading volume, as influenced by investors’ reactions. Simply put, 

we tried to answer the following questions: What is the market reaction inside the Chinese 

market to annual reports’ readability? Under what conditions can investors find particu-

larly useful texts? 

This study is valuable to theory and practice, because it examines the investor re-

sponse to the readability and complexity of annual financial reports in China’s stock mar-

ket, through the proxy variables of market reaction, predicting returns, trading value, and 

volume. The Fog index and length of the annual report are both effective methods for 

determining whether target readers can understand the narrative report (Li 2008; 

Loughran and McDonald 2014a; Xu et al. 2019; Bonsall and Miller 2017; Hsieh et al. 2016; 

Ertugrul et al. 2017; Courtis and Hassan 2002). Our study has implications for investors, 

managers, and regulators. In order to efficiently provide investors with useful infor-

mation, an annual report should provide investors with relevant information. In order to 

reduce the length and complexity of annual reports, managers should be encouraged to 

write them more concisely. Managers should pay attention to the conciseness of annual 

reports, because clearly written and concise documents are more likely to be read, thus 

affecting investors and the market in general. 

Moreover, this study contributes directly to the growing body of research on report-

ing complexity, and complements several large bodies of research that demonstrate the 

benefits of having more informative disclosures (Botosan 1997; Francis et al. 2002; Lang 

and Lundholm 1996; Rjiba et al. 2021) and trading volume reactions to information re-

leases (Li and Ramesh 2009). Furthermore, Merkley et al. (2015) found that the trading 

behavior of investors differs in response to different types of information events 

(Shanthikumar 2003). One of the most significant implications of our study stems from 

how to promote and support investors’ knowledge of development paths through effec-

tive methods. Therefore, it is recommended that we raise the issue of how to strengthen 

and provide support to investors through monitoring the legal infrastructure of the rele-

vant authorities, in order to improve this capacity. 

The remainder of this paper is organized as follows: the main hypotheses are pre-

sented in Section 2; Section 3 introduces the data and the methodology used; Section 4 

reports the empirical analysis results; Section 5 concludes the paper. 

2. Literature Review and Hypothesis Development  

China has a large sector of individual investors who constitute a large part of the 

overall securities market. Currently, participating directly in the financial market through 

trading is the most popular option. The Chinese stock market comprises a high proportion 

of retail investors who are not professional, lack experience, and are likely to be influenced 

by the readability of company reports (Xu et al. 2019; Sun et al. 2022). Studying the trading 

behavior of individual investors is a meaningful way to indicate the effectiveness of the 
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securities market. Compared with Western markets, China’s financial market is less ma-

ture. Annual reports increase the asymmetric information between managers and external 

investors, thereby increasing the risks and costs of participation. For example, readability 

may decrease when managers communicate more details about complex operations, but 

a detailed disclosure may provide investors with a better understanding of their main 

business complexity. Chakraborty and Bhattacharjee (2020); Lang (2015); Loughran and 

McDonald (2014b); and Dey and Lim (2015), concluded that financial disclosures are dif-

ficult to comprehend.  

Text-based information is likely to include stock price factors. For example, the an-

nual reports of perfect companies include many management discussions on financial 

statements. As most financial statements are historical, texts in annual corporate reports 

may contain forward-looking information. Therefore, information resulting from the text 

part of the annual reports of companies can contain additional information on the perfor-

mance of companies in the future. 

According to psychology, agency, and economic theories, managers have an incen-

tive to hide information (Rutherford 2003; Brennan et al. 2009; Rutherford 2018; Hesarza-

deh et al. 2020; Alduais 2022). Managers have incentives to distort bad news by using 

complicated language and unnecessarily long sentences (Rutherford 2003; de Souza et al. 

2019; Dyer et al. 2016; Hesarzadeh et al. 2020; Smaili et al. 2022). Many studies have found 

that complex financial disclosures increase the cost of information disclosure by investors, 

and this effect is particularly significant for small investors (Grossman and Stiglitz 1980; 

Bloomfield 2002). Miller (2010) evaluated the complexity of annual firm reports in four 

ways, two of which were based on the length of disclosure, while the other two were based 

on disclosure readability. The complexity of annual reports is negatively correlated with 

the volume of transactions, i.e., the more complex the annual report, the lower the volume 

of transactions. Furthermore, complex textual reporting hinders investors’ ability to pro-

cess and interpret annual reports, thus increasing the risk of information disclosure, and 

resulting in an increase in equity financing costs (Rjiba et al. 2021). This phenomenon is 

reflected in the impact of the complexity of annual reports on small investors. Loughran 

and McDonald (2011) determined that the readability of annual reports positively corre-

lates with the volume of small investors’ transactions. They not only implemented com-

monly used computational linguistics readability measurement methods, such as the Fog 

index and Kincaid Flesch readability, they also adopted SEC in “a Plain English Hand-

book” in the examples provide, in order to establish their own readability measurement 

method. Courtis and Hassan (2002) also used the readability theory to study a company’s 

annual report. Scholars of accounting circles in various countries, especially Western ac-

counting scholars, have never ceased their research on annual report readability in narra-

tive reports (Courtis 2004; Jones and Shoemaker 1994).  

Evidence regarding the effects of readability can be found in the literature (Hwang 

and Kim 2017). Additionally, while it is interesting to note that readability affects firm 

outcome variables such as corporate performance (Alduais 2022; Rutherford 2003; Subra-

manian et al. 1993; Hassan et al. 2019; Dalwai et al. 2021), subsequent stock price (Cotra 

and Jacobson 2014), forecast dispersion (Kothari et al. 2009), stock liquidity (Boubaker et 

al. 2019), and trading volume (De Franco et al. 2015; Brochet et al. 2016; Miller 2010), we 

are ultimately interested in finding out how readability affects stock returns, and whether 

having less readable annual reports diminishes continuing future stock returns. 

H1a. The length and complexity of annual reports negatively affect stock returns. 

Text-based information is likely to include factors that are related to stock prices. For 

example, the annual report of perfect companies includes many pages of management 

discussions to the financial statements. Since most financial statements are historical, texts 

in annual corporate reports may contain forward-looking information. Therefore, the in-

formation resulting from the text part of annual reports of companies can contain 
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additional information on the performance of companies in the future. We assumed that 

the length and complexity of annual reports are negatively associated with future returns, 

and generate a market response. 

H1b. The length and complexity of annual reports are predicted to negatively affect future returns. 

According to a recent study on investor responses to accounting narratives (Riley et 

al. 2014), investors are influenced by various aspects of corporate reporting, when making 

investment decisions (Gonidakis et al. 2020). Tan et al. (2014) studied the interaction be-

tween investors’ financial literacy and the readability of financial disclosures, in order to 

determine how these aspects affect who makes decisions on the basis of disclosures. They 

found that interest is not consistent; positive intonation and low readability are combined, 

resulting in investors with low financial literacy and an optimistic attitude toward the 

company. However, when the financial literacy of higher investors faces the same portfo-

lio, investors will not be satisfied by the company’s financial disclosure of improper, or 

even exaggerated, positive tones. 

Recent research has looked at whether textual patterns can be used in financial state-

ments to detect fraud. For example, Goel and Gangolly (2012); Goel et al. (2010); Gul et al. 

(2010); Humpherys et al. (2011); Purda and Skillicorn (2015), showed that managers tend 

to use deceptive language when committing fraud, which can facilitate its detection. Alt-

hough this is an important field of research, one of the limitations of the analysis of specific 

linguistic patterns is that managers are constrained in their ability to hide weak opera-

tional performance with optimistic narrative disclosure. In fact, Tan et al. (2014) showed 

that sophisticated investors can see through positive disclosure. By contrast, managers are 

more likely to have greater flexibility in making narrative disclosures more complex and, 

therefore, less readable when committing fraud. In fact, Lo et al. (2017) showed that there 

is a negative correlation between financial statement readability and earnings manage-

ment, probably because more readable financial statements reduce information asym-

metry between managers and users (Lee 2012); furthermore, according to past research, 

managers are more likely to be fraudulent. When the financial statement readability is 

low, the probability of fraud is already negatively correlated with financial statement 

readability. This evidence is consistent with our expectations. 

H2a. Investors react more strongly to annual report text when it is more readable. 

An examination of the impact of financial report complexity on small and large in-

vestors is of great benefit to the many parties that are interested in reporting clarity and 

the ability to classify investors (Miller 2010).  In this respect, directors are more likely to be 

free to write annual report texts than numbers, because they are subject to GAAP. Re-

searchers found that investors respond to both the length and the readability of annual 

reports (Loughran and McDonald 2011; Miller 2010; Rennekamp 2012; You and Zhang 

2009). Therefore, investors need to understand management behavior and strategic inten-

tions, in order to fully understand the effects of published disclosure. The strength of mar-

ket efficiency tests can be improved if the strategic nature of published disclosures can be 

exploited (Li 2008). Annual report readability, as an internal factor, affects investors’ feel-

ings about a company’s annual report authenticity, the degree of confidence in the com-

pany, and investors’ desire to satisfy (Li 2008). 

The readability of annual reports also affects the efficiency of the stock market in all 

the information that they provide. You and Zhang (2009) recognized that an investor’s 

negative response is statistically significant, if the company provides a longer annual re-

port. In the group of companies that provided shorter annual data, this relationship was 

not statistically significant. However, You and Zhang (2009) only focused on the length of 

the report and stock price movements in the 12 months after the filing. Lawrence (2013), 

and Miller (2010), also pointed out that smaller investors prefer commercial stocks to those 
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who provide more readable reports. A study conducted by Lawrence (2013) indicated that 

investors are more likely to hold stocks of firms that issue clear and concise financial re-

ports. 

H2b. Investors react more strongly to annual report text when it is written more firmly and con-

cisely. 

3. Research Methodology 

In our research, we used a combination of data processing methods. Firstly, financial 

indicators were extracted from the CSMAR database. Annual reports were downloaded 

from the CNINFO website1 for all B-share listed companies from 2006 to 2018. For this 

purpose, we made some adjustments to the financial reports, changed the format of the 

files, and then extracted words from the text using some of the codes used in language 

software such as Python. Computer-aided textual analysis is an ongoing development in 

accounting and finance that involves analyzing large volumes of text, in order to reveal 

the linguistic features of a document (Clarkson et al. 2020; Al-Shaer et al. 2022; Loughran 

and McDonald 2014b). After modifying the documents and converting the PDF files to 

text files, the next step was to convert the qualitative data into quantitative data, in order 

to facilitate statistical analysis. Secondly, a computational method using Python data anal-

ysis was used to convert text into numbers, in order to facilitate the analysis process. 

Lastly, we analyzed multiple regressions for a set of models that were related to our study, 

using STATA software and Excel. Our study was empirical, in a sense that we used the 

event study of cumulative abnormal returns (CAR) and cumulative trade volume values. 

We also used the returns indicator to study future returns as the dependent variable. 

3.1. Sample Selection and Data Sources 

This study used CSMAR’s available database of listed Chinese companies (Shen-

zhen); the sample included all CSMAR firm years between 2006 and 2018, representing a 

sample of listed Chinese companies. Moreover, we collected and obtained annual reports 

as PDF files. This process differed from that used in other studies, which processed data 

in HTML/XML formats (Li 2008). In order to derive readability measures, we first ex-

tracted the content of the reports. Extracting text from PDF files is difficult, and requires 

sophisticated processing, which may introduce errors. The process was organized as a 

pipeline of four modules: text extractor “PDF2Text” converter, text “cleaner”, relevant 

section extractor, and readability measure calculator. The PDF files were initially con-

verted into text files. The Fog index and annual report length were calculated using pub-

licly available Python libraries. In order to ensure the successful extraction of most finan-

cial reports during the data collection process, companies that provided two different for-

mats of the same financial report had both reports extracted. The best version was manu-

ally selected. Manual checks were conducted, in order to ensure accuracy and consistency 

when deleting financial reports during the complete extraction process. We obtained a 

sample size of 268 firm years between 2006 and 2018. Regarding methodology, this re-

search was an empirical study that was based on multivariate regression and econometric 

models. Statistical analysis was implemented to test the research hypothesis, using 

STATA software (StataCorp 2013, College Station, TX, USA) and Excel spreadsheet of Mi-

crosoft365. 

3.2. Variables 

Bloomfield (2002); Grossman and Stiglitz (1980); and Hirshleifer and Teoh (2003), 

measured readability according to the phenomenon that small- and medium-sized inves-

tors are more reluctant toward, or less capable of information extraction, from a less read-

able financial statement. However, the length of text may not be the best way to measure 

readability, because content written in concise English is usually shorter; moreover, it is 
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difficult to ascertain whether investors are reacting to the readability, or to the reduced 

length of disclosure (Rennekamp 2012). Other studies used readability calculation num-

bers based on sentence length and syllable-based indicators, such as the Fog index or 

Flesch readability score (Lehavy et al. 2011; Loughran and McDonald 2011). Moreover, a 

new readability measurement method was realized by manipulating the wording of the 

selection and arrangement of choice, in order to provide the SEC “Plain Handbook” based 

on English (Cui 2016). On the basis of the given tutorial examples for writing a concise 

financial disclosure, researchers can determine whether the writing of a financial disclo-

sure is valid, whereby a “high readability” version is more concise and easier to under-

stand than a “low readability” version (Tan et al. 2015). However, this method is only 

applicable to experimental research (Biddle et al. 2009). 

3.2.1. Dependent Variable 

The primary problem of market reaction in research is the determination of the meas-

urement index of information efficiency. In the stock market, no index can be used di-

rectly, and only alternative variables can be chosen. Collins et al. (1994) proposed a meas-

ure of stock information’s ability to reflect the earnings information of the stock in the 

future, i.e., with the annual return rate of the current stock as the dependent variable. Our 

study used the returns variable to study market reactions and the change in returns (∆re-

turnst+n), where ∆returnst+n is the dependent variable, and reflects the changes in future 

returns (Returnst+1 − Returnst+2). Returns is defined as CSMAR’s annual return without 

cash dividends being reinvested, in order to determine whether market responses to fu-

ture returns will follow any future movements. Furthermore, accumulated abnormal re-

turns (CAR) were used to study the events surrounding the report, as adopted by Xu et 

al. (2019); Collins and Kothari (1989); and Lee (2012). The CAR was computed as a function 

of the abnormal returns accumulated during the event window. In addition, we used 

trade volume as an indicator of investor reactions. Our study used windows of ±10 days, 

±5 days, and ±1 days around the event date as the event window. The CAR was measured 

as the difference between actual and predicted returns on the same day.  

Consequently, researchers can study an event’s cumulative impact, because the ef-

fects may extend over several days. Fama et al. (1969) introduced event studies as a valu-

able method to study how stock prices respond to information. According to this theory, 

stock prices reflect the present value of future cash flows that are anticipated from a firm’s 

assets, including its current and future profit potential. Studies have focused on stock re-

turns within a short window around events, assuming that the stock market integrates 

new information immediately and rationally. The advantage of using a short-term win-

dow is that the daily expected return is close to zero; therefore, the model for expected 

returns does not have a significant effect on abnormal returns (Fama 1998). 

3.2.2. Independent Variable 

The readability of annual reports can be measured in several ways, but no single 

method has been approved. As part of this study, we presented one commonly used read-

ability measure. The independent variable was readability, measured using the Fog index. 

Prior studies have used the Fog index, including Lawrence (2013); Lehavy et al. (2011); Li 

(2008); Hwang and Kim (2017); and Alduais (2022). Following Loughran and McDonald 

(2014b); Bloomfield (2008); Luo et al. (2018); Li (2008); You and Zhang (2009); and Law-

rence (2013), we adopted the length of English annual reports of Chinese-listed companies 

as a proxy for the complexity of the annual report. The length of the reports was based on 

the number of words in the reports. According to this view, longer reports exhibit lower 

readability because they contain more detailed information, forcing investors to spend 

more time and money on processing. The supposition presented here contrasts with the 

argument presented by Hwang and Kim (2017), in which they proposed that companies 

with complex operations are likely to provide more detailed explanations in their docu-

mentation, which might translate into longer documents and, possibly, longer sentences 
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with more “complex” words. In research related to readability, the Fog index, introduced 

by Gunning (1952), has become increasingly popular. According to previous studies, the 

Fog index is the most commonly used measurement (Loughran and McDonald 2014b; Li 

2008; Allini et al. 2017; Alm El-Din et al. 2022). Hooghiemstra et al. (2017) recommended 

aggregating both the Fog index and the length of the document into one composite meas-

ure of readability, using principal component analysis (PCA). 

The Fog index (FI) is expressed in Equation (2). Complex words are measured as 

words with three syllables or more. A higher score on the Fog index indicates greater 

difficulty in reading the article. 

Fog Index = (words per sentence + percent of complex words) × 0.4. (1) 

The number of words in each article, and the number of sentences in each article, are 

the common factors for measuring readability in English of an annual report (Cazier and 

Pfeiffer 2016; Lehavy et al. 2011; Loughran and McDonald 2011; Miller 2010; You and 

Zhang 2009), but serious differences in the nature of language render it difficult to choose 

the appropriate model for measuring text. It is certain that, compared to providing infor-

mation negatively, providing information in a positive manner leads to more appropriate 

assessments (Levin et al. 1998). At a basic level, positive and negative language have a 

significant impact on how information is handled. The language also affects how infor-

mation is understood. 

The lengths of words (Equation (4)) are another measure of readability. The length of 

a report is the natural logarithm of the number of words in it. The natural logarithm was 

used instead of the raw numbers of words, in order to account for deviations in word 

count across companies, and some extreme values (Cheung 2014; Li 2008). 

Length = Log (no. of words). (2) 

Readability measures are easy to adopt; they are reliable, valid, and objective, as 

shown in (Jones and Shoemaker 1994). Although Loughran and McDonald (2014a) disa-

greed with the use of the Fog index to evaluate financial documents, this study took the 

view, along with many other recent studies, that the Fog index is a suitable measure of 

financial disclosures (Lehavy et al. 2011; Miller 2010). 

3.2.3. Control Variable 

Following previous studies (Jiang et al. 2011; Li 2010; Loughran and McDonald 

2014b; Lo et al. 2017; de Souza et al. 2019; Sun et al. 2022), we controlled a set of factors 

that may be systematically related to market and investor reaction. 

3.3. Empirical Models 

Our multivariate regression model examined the factors that determine the concise-

ness and complexity of annual reports. All of our regressions included year- and industry-

fixed effects. 

CAR [−10,10] = β0 + β1FI + β2FI × ROE + β3Length + β4Length × ROE 

+ β5ROEit + β6BIG4it + β7lossit + β8NIDit + β9SIZEit 

+ β10Growthit + β11BTMit + β12Volatilityit 

+ Industry fixed effects + Year fixed effects + εit, 

(3) 

where CAR[−10,10] is the cumulative abnormal daily return of firm year, and readability is 

scaled by the factors of the Fog index and report length. Thus, a higher readability value 

represents better readability. The expectation is that readability will increase stock re-

turns. 
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∆Returnt+n = β0 + β1FI + β2FI × ROE + β3Length + β4Length × ROE 

+ β5ROEit + β6BIG4it + β7lossit + β8NIDit + β9SIZEit 

+ β10Growthit + β11BTMit + β12Volatilityit 

+ Industry fixed effects + Year fixed effects +εit, 

(4) 

where ∆Earningst+n is the dependent variable, and reflects the changes in future returns 

(Returnst+1 − Returnst+2). Returnit is the annual return of the firm year. 

CAATV[−5,5] = β0 + β1FI + β2FI × SUPR + β3Length + β4Length × SUPR 

+ β5SUPRit + β6ROEit + β7BIG4it + β8lossit + β9NIDit + β10SIZEit 

+ β11Growthit + β12BTMit + β13Volatilityit 

+ Industry fixed effects + Year fixed effects + εit, 

(5) 

The dependent variable was CAATV[−5,5], which is the cumulative abnormal of the 

annual trading volume. 

4. Empirical Results and Discussion 

4.1. Descriptive Statistics 

Table 1 presents the summary statistics of the sample. The mean Fog index of the 

annual report was 14.30. According to the standard interpretation of the index, annual 

financial reports in this sample were classified as “difficult” to read. For US data (Li 2008), 

the mean of the Fog index of the notes was 18.96; this meant that, on average, financial 

reports in the US were classified as unreadable. It appears that the mean annual reports 

in China were easier to read than those in the US. Our findings show the same results; the 

FI was 14.30, which was even lower than that reported by Li (2008). 

Table 1. Descriptive statistics of readability and CAR. 

Variable N Mean SD p50 p25 p75 Min Max 

CAR[−10,+10] 268 0.00631 0.192 0.00161 −0.0653 0.0807 −1.012 0.839 

CAATV[−5,+5] 107 −0.00211 0.0673 0.00487 −0.0238 0.0336 −0.451 0.140 

FI 268 14.30 1.999 13.73 12.72 15.90 10.96 19.03 

Length 268 10.64 0.544 10.74 10.18 11.05 8.645 11.69 

ROE 268 0.0987 0.0981 0.0743 0.0369 0.128 −0.0392 0.730 

Return 268 0.298 0.828 0.120 −0.229 0.575 −0.764 6.098 

BIG4 268 0.317 0.466 0 0 1 0 1 

Loss 268 0.784 0.413 1 1 1 0 1 

NID 268 3.410 0.850 3 3 3.500 2 6 

Size 268 21.84 1.349 21.69 21.00 22.74 16.86 25.82 

Growth 268 19.23 2.738 19.24 17.69 21.27 11.18 23.77 

Table 2 presents Pearson’s correlation coefficients for the multivariate variables. In 

some cases, the Pearson correlation between length and CAR, size and CAATV, and size 

and growth, for example, exceeded 0.5, suggesting a potential collinearity issue. In addi-

tion, we examined the effects of the linear relationship by calculating the variance inflation 

factor (VIF) for each variable. Accordingly, multicollinearity was not observed. All of the 

associations were fairly low, which suggested that interlaced linearity was not likely a 

concern.  
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Table 2. Correlation analysis. 

 1 2 3 4 5 6 7 8 9 10 11 

Length 1.000           

FI −0.415 ** 1.000          

ROE 0.106 * 0.113 * 1.000         

Return 0.078 −0.061 0.152 ** 1.000        

CAR 0.569 ** −0.283 ** 0.052 0.238 ** 1.000       

CAATV 0.493 ** −0.046 0.461 ** 0.298 ** 0.606 ** 1.000      

BIG4 −0.649 ** 0.542 ** −0.029 −0.072 −0.490 ** −0.320 ** 1.000     

loss 0.066 0.001 0.613 ** 0.007 0.052 0.274 ** 0.023 1.000    

NID 0.196 ** 0.107 * 0.129 ** 0.016 0.277 ** 0.343 ** 0.025 0.076 1.000   

Size 0.463 ** −0.007 0.346 ** 0.020 0.572 ** 0.787 ** −0.176 ** 0.315 ** 0.474 ** 1.000  

Growth 0.153 ** −0.096 * 0.288 ** −0.015 0.238 ** 0.400 ** 0.002 0.313 ** 0.247 ** 0.627 ** 1.000 

Note: CAR is calculated as cumulative abnormal returns = the total number of daily share returns. 

CAATV is the cumulative trade volume = the total number of shares traded daily. Return = the 12-

month returns, annual return without cash dividend reinvested. Length = log of the total words in 

the annual report. Fog index (FI) = (words per sentence + percentage of complex words) × 0.4. Size 

= log of the total assets at the end of the previous fiscal year. Growth = log of operating revenue. The 

loss = net profit, which takes the value of 1 if a firm reports profits, and 0 otherwise. Big4 = a dummy 

variable equal to 1 if the external auditor is a Big4, and 0 otherwise. Independent director (NID) = 

the number of independent directors. Standard errors are in parentheses; ** p < 0.05, * p < 0.1. 

4.2. The Effect of Readability on Cumulative Abnormal Returns (Testing H1a) 

Table 3 presents the results, using 21-day ([−10, +10], see Figure 1) abnormal returns 

around the annual report announcement date as the dependent variable. Column 1 shows 

a significantly negative coefficient for the interaction between the FI  of annual reports and 

earnings (FI × ROE coefficient = −0.979 **). 

Table 3. Readability and cumulative abnormal returns. 

 (1) (2) 

Variables CAR[−10,+10] CAR[−10,+10] 

FI 0.112  

 (0.124)  

FI × ROE −0.979 **  

 (0.494)  

Length  −0.339 

  (0.967) 

Length × ROE  −1.061 * 

  (0.566) 

ROE −1.06 × 10−5 −6.38 × 10−5 

 (0.000785) (0.000783) 

BIG4 0.00549 0.00738 

 (0.0298) (0.0298) 

Loss −0.0276 −0.0270 

 (0.0340) (0.0341) 

NID 0.451 ** 0.330 ** 

 (0.207) (0.167) 

Size 0.0418 * 0.0427 * 

 (0.0234) (0.0234) 

Growth −0.0166 −0.0162 

 (0.0156) (0.0156) 

Constant −2.206 3.271 
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 (1.951) (10.80) 

Observations 268 268 

R-squared 0.046 0.044 

Industry FE Yes Yes 

Year FE Yes Yes 

Note: CAR is calculated as cumulative abnormal returns = the total number of daily share returns. 

Length = log of the total words in the annual report. Fog index (FI) = (words per sentence + percent-

age of complex words) × 0.4. Size = log of the total assets at the end of the previous fiscal year. 

Growth = log of operating revenue. The loss = net profit, which takes the value of 1 if a firm reports 

profits, and 0 otherwise. Big4 = a dummy variable equal to 1 if the external auditor is a Big4, and 0 

otherwise. Independent director (NID) = the number of independent directors. Standard errors are 

in parentheses; ** p < 0.05, * p < 0.1. 

 

Figure 1. Event study window for cumulative abnormal return. 

Our results are in line with H1a, whereby lower readability (higher Fog index) was 

correlated with lower stock returns, as a consequence of the difficulty in understanding 

many concepts of reports. Furthermore, as shown in Column 2, the length of the report 

interaction with earnings (length × ROE) had a negative and significant impact on CAR at 

−1.061 *, indicating that as the length of the report increased, the CAR decreased. Thus, 

greater report conciseness is linked to greater confidence, and increased returns for the 

company, thus supporting H1a, that greater complexity and length of reports are nega-

tively associated with stock returns. 

4.3. The Effect of Length and Fog Index on Future Stock Returns (Testing H1b) 

As the stock market may underreact to textual information found in annual reports 

(Li 2006), we tested the impact of the readability of financial reports on future returns. 

Table 4 shows that the Length × ROE of reports and FI × ROE both negatively affected 

future returns, as shown in Columns 1–6, indicating that, in the case of increased Fog in-

dex or report length (which leads to low readability), there are lower returns in the future. 

Our findings indicate that investors may have difficulty understanding annual reports, 

and may be unwilling to invest in the future, resulting in a lack of current and future 

returns. In line with H2b, the regression analysis revealed a significant negative correlation 

between the Fog index and future stock returns. 
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Table 4. Readability and future returns. 

 (1) (2) (3) (4) (5) (6) 

Variable ∆Returnt+1 ∆Returnt+2 ∆Returnt+3 ∆Returnt+1 ∆Returnt+2 ∆Returnt+3 

FI 0.0234 0.0351 0.117    

 (0.0374) (0.0560) (0.187)    

FI × ROE −0.117 *** −0.175 *** −0.584 ***    

 (0.0447) (0.0671) (0.224)    

Length    0.0259 0.0389 0.130 

    (0.108) (0.162) (0.540) 

Length × ROE    −0.0228 * −0.0342 * −0.114 * 

    (0.0129) (0.0193) (0.0644) 

ROE −0.930 *** −1.395 *** −4.652 *** 0.729 * 1.093 * 3.643 * 

 (0.357) (0.535) (1.783) (0.412) (0.617) (2.058) 

BIG4 −0.00162 −0.00243 −0.00809 0.00330 0.00495 0.0165 

 (0.0105) (0.0158) (0.0526) (0.0114) (0.0171) (0.0572) 

Loss −0.0117 −0.0175 −0.0583 −0.0178 −0.0267 −0.0889 

 (0.0121) (0.0181) (0.0603) (0.0121) (0.0182) (0.0607) 

NID 0.00593 0.00889 0.0296 0.00817 0.0123 0.0409 

 (0.0136) (0.0204) (0.0681) (0.0137) (0.0206) (0.0686) 

Size 0.0178 ** 0.0266 ** 0.0888 ** 0.0169 ** 0.0253 ** 0.0844 ** 

 (0.00698) (0.0105) (0.0349) (0.00717) (0.0107) (0.0358) 

Growth −0.00617 −0.00925 −0.0308 −0.00554 −0.00831 −0.0277 

 (0.00492) (0.00739) (0.0246) (0.00500) (0.00750) (0.0250) 

Constant −0.333 * −0.499 * −1.663 * −0.335 −0.503 −1.676 

 (0.177) (0.265) (0.884) (0.286) (0.429) (1.429) 

Observations 359 359 359 359 359 359 

R-squared 0.070 0.177 0.089 0.438 0.103 0.085 

Industry FE Yes Yes Yes Yes Yes Yes 

Year FE Yes Yes Yes Yes Yes Yes 

Note: ∆ Returns t+n = returns in the next 3 years: Returnt+1, Returnt+2, and Return t+3. Length = log of 

the total words in the annual report. Fog index (FI) = (words per sentence + percentage of complex 

words) × 0.4. Size = log of the total assets at the end of the previous fiscal year. Growth = log of 

operating revenue. The loss = net profit, which takes the value of 1 if a firm reports profits, and 0 

otherwise. Big4 = a dummy variable equal to 1 if the external auditor is a Big4, and 0 otherwise. 

Independent director (NID) = the number of independent directors. Standard errors are in paren-

theses; *** p < 0.01, ** p < 0.05, * p < 0.1. 

4.4. Effect of Length and Fog Index on Trading Volume (Testing H2a and H2b) 

Table 5 reports the results of further regression analyses, using an 11-day ([−5, +5], 

see Figure 2) abnormal trading volume around the earnings announcement date as the 

dependent variable, and earnings surprise (SURP) as an alternative variable to interact 

with readability variable measures (Xu et al. 2019).  

Table 5. Effect of readability on cumulative abnormal trade volume. 

 (1) (2) 

Variable CAATV[−5,+5] CAATV[−5,+5] 

FI 0.236 *  

 (0.128)  

FI × SURP −24.55 **  

 (10.46)  

Length  4.650 
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  (14.09) 

Length × SURP  −0.0208 *** 

  (0.0080) 

SUPR 0.07105 −0.02594 

 (0.384) (0.720) 

ROE 0.00405 −0.00776 

 (0.184) (0.202) 

BIG4 0.932 ** 0.552 

 (0.442) (0.472) 

Loss 1.263 * 1.381 

 (0.719) (0.852) 

NID −0.259 −0.459 

 (0.296) (0.335) 

Size 0.270 0.0965 

 (0.175) (0.181) 

Growth 0.000959 0.000292 

 (0.000598) (0.000555) 

Constant −10.36 40.39 

 (7.519) (135.7) 

Observations 59 59 

R-squared 0.255 0.146 

Industry FE Yes Yes 

Year FE Yes Yes 

Note: CAATV is the cumulative trade volume = the total number of shares traded daily. Fog index 

(FI) = (words per sentence + percentage of complex words) × 0.4. SURP = EPS − forecasted EPS. 

Length = log of the total words in the annual report. Size = log of the total assets at the end of the 

previous fiscal year. Growth = log of operating revenue. The loss = net profit, which takes the value 

of 1 if a firm reports profits, and 0 otherwise. Big4 = a dummy variable equal to 1 if the external 

auditor is a Big4, and 0 otherwise. Independent director (NID) = the number of independent direc-

tors. Standard errors are in parentheses; *** p < 0.01, ** p < 0.05, * p < 0.1. 

 

Figure 2. Event study window for cumulative abnormal trading volume. 
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The findings indicate a significantly negative coefficient for the interaction of FI with 

SURP (coefficient = −24.55 **) at the 5% level. This result indicates that CAATV [−5, +5] de-

creased when there was an earnings surprise, and the annual report was longer.  

The results support H2a, that investors react more strongly to the annual report text 

when it is more readable. 

As shown in Table 5, an increase in the interaction of FI with the SURP of the report 

led to a decrease in trading volume (coefficient = −24.55), and the effect remained signifi-

cantly negative. The results support H2b, that investors react more strongly to the annual 

report text when it is written more firmly and concisely. However, the results are also 

consistent with the finding that conciseness provides greater clarity and, therefore, has 

less impact on investors (Xu et al. 2019). 

4.5. Robustness: Two-Stage Least Squares (2SLS) Regression Analysis 

A variable metric error and the absence of an important variable in the model will 

generate endogenous problems, increase the probability of stochastic disturbances, and 

erode research validity. The purpose of this section was to mitigate endogeneity through 

the use of instrumental variables. We tested the method for robustness, in order to ensure 

the validity of our conclusions. It was difficult to include all of the factors that influence 

annual reports in the aforementioned model, due to the complexity of the reports. The 

missing variables represented a significant factor that contributed to the endogeneity 

problems within this study. It is possible for management to use a disclosure strategy that 

retains a good readability, leading to endogenous self-selection. Consequently, this paper 

used the instrumental variable method to assess robustness, constituting the annual read-

ability–location score that belonged to the same prefecture-level city, and the readability–

industry score that belonged to the same industry. Due to the competitive environment, 

political environment, and social environment of similar enterprises, they are relatively 

close to one another. As a result, enterprises operating in the same industry or region have 

the same average performance that is influenced by the performance of each individual 

enterprise; however, average performance was not influenced by the investment decisions 

of the individual enterprises. This variable can be used as an instrumental variable for the 

performance of endogenous explanatory variables, since it is exogenous to an enterprise. 

Table 6 shows the first-stage regression summary statistics. The purpose of this test 

was to determine whether both instruments are jointly significant. A p-value of 0.000 in-

dicates that they were jointly significant, thus strengthening the instruments. For instru-

ments to be considered sufficiently strong, an F-statistic > 10 is generally required. Fur-

thermore, 2SLS may produce standard errors that are too small if the instruments are 

weak. 

Table 6. First-stage regression summary statistics. 

Variables Shea Partial R2 Partial R2 
Robust 

F (30,226) 
Prob > F 

FI_industry 0.1071 0.3263 3.43 0.000 

FI_location 0.3890 0.4015 4.17 0.000 

Note: Under-identification test (Kleibergen–Paap rk LM statistic): 26.52. 

The factors that influence readability can also affect the market response during the 

annual report window; hence, it may be necessary to use an instrumental variable (IV) 

approach to account for the endogenous effects of readability. However, it is difficult to 

find instruments that are highly correlated with unexpected readability, and not associ-

ated with stock returns. For example, changes in the determinants of annual report read-

ability are poor instruments for the length and Fog index. Larcker and Rusticus (2010) 

suggested that if the instruments are only weakly associated with the endogenous varia-

ble, 2SLS estimation can result in more questionable coefficient estimates than OLS 
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estimation. For this purpose, we conducted a two-stage multiple regression test. In the 

first stage, we tested the OLS of the relationship between IV and the Fog index. In the 

second stage, we tested whether there was a change in the results that may have been 

affected by the proposed IV, represented by the Fog_location and Fog_industry variables 

(Ertugrul et al. 2017). In addition, we decided to shorten the earnings announcement win-

dow CAR[−1,+1], see Figure 3. Because, in terms of investor attention, a large body of re-

search has shown that stock markets react immediately to relevant announcements during 

short-window events (Hirshleifer and Teoh 2003). This suggests that some investors pay 

immediate attention to relevant announcements. As a result of this short event window, 

endogeneity concerns that are related to correlated variables are mitigated (Hsieh et al. 

2016). 

 

 

Figure 3. Event study window for cumulative abnormal returns (robustness analysis). 

As shown in Table 7, the OLS test produced a significant positive relationship be-

tween the IV and the Fog index. After predicting the Fog index, the results were still sig-

nificantly negative for CAR[−1,+1]. We can find that the coefficient of the Fog index that was 

predicted with the interaction remained negative and significant (FI × ROE_P coefficient 

= −0.219).  
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Table 7. Instrumental variable regression test results of readability and CAR. 

 1 2 

 First Stage (OLS) Second Stage (2SLS) 

Variable FI CAR[−1,+1] 

FI_industry 0.343 ***  

 (0.0573)  

FI_location 0.188 ***  

 (0.0534)  

FI_P  −0.00464 

  (0.0236) 

FI × ROE_P  −0.219 * 

  (0.116) 

ROE −0.0400 0.581 * 

 (0.0669) (0.310) 

BIG4 1.877 *** 0.0158 *** 

 (0.203) (0.00497) 

Loss 0.00373 0.00887 * 

 (0.222) (0.00453) 

NID −0.00424 0.0172 *** 

 (0.262) (0.00535) 

Size −0.0637 −0.00270 

 (0.166) (0.00324) 

Growth 0.0389 0.00356 * 

 (0.100) (0.00205) 

Constant 11.45 *** −0.0975 

 (3.876) (0.0954) 

Observations 267 269 

R-squared 0.525 0.176 

Industry FE Yes Yes 

Year FE Yes Yes 

Note: CAR is calculated as cumulative abnormal returns = the total number of daily share returns. 

Fog index (FI) = (words per sentence + percentage of complex words) × 0.4. Length = log of the total 

number of words in the reports. FI_industry, FI_location, length_industry, and length_location are 

instrumental variables. FI_p is the prediction of the Fog index variable, and length_p is the predic-

tion of the length of the annual report. Size = log of total assets at the end of the previous fiscal year. 

Growth = log of operating revenue. The loss = net profit, which takes the value of 1 if a firm reports 

profits, and 0 otherwise. Big4 = a dummy variable equal to 1 if the external auditor is a Big4, and 0 

otherwise. Independent director (NID) = the number of independent directors. Standard errors are 

in parentheses; *** p < 0.01, * p < 0.1. 

5. Discussion 

According to the results of testing the research hypotheses, some evidence of contin-

ued earnings and market participants’ reactions to the Chinese stock market can be de-

rived. As with the previous literature, this paper’s empirical results indicated a low level 

of continued profitability in the Chinese stock markets when readability was low, and 

moreover, when the complexity and length of the financial report increased. The study 

examined whether investors reacted properly to financial reporting information and its 

components. The results indicated that investors failed to use the information of the con-

tinuation of profits. They usually underestimated the importance of this information. In-

vestors focused too much on the details that they considered to be an aid to them, due to 

lacking knowledge of financial and accounting terminology related to this field whenever 
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readability decreased; this led to a low level of stock return. This finding is consistent with 

our prediction that the market reacts positively to more readable reports, which agrees 

with Gong et al. (2016). 

This result is inconsistent with previous studies (Li 2006, 2008) where no significant 

association was found between readability and the length of annual reports or future stock 

returns (Li 2008). Our findings reported the effect of readability on stock returns; the 

length of the annual financial report contributed to low returns, and to a low level of con-

tinued returns in the future. Recent accounting research has supported the idea that de-

liberate confusion about bad news can be a useful strategy for managers, and consistent 

evidence has been found that investors are less responsive to less readable disclosures 

(Koonce et al. 2016; Lawrence 2013; Miller 2010; Rennekamp 2012; Tan et al. 2015; You and 

Zhang 2009). 

As a result, managers may have different intentions; on the one hand, they can make 

it simple, clear, and understandable when they want to share good news with investors 

and beneficiaries, whereas they may prefer to communicate in a confusing, complex, and 

less understandable manner when they seek to delay the incorporation of bad news into 

stock prices (Li 2008). This can lead to negative future returns. Following these arguments, 

the readability of annual reports reflects the extent to which managers attempt to manip-

ulate reports, and can be used by market participants and intermediaries to assess man-

agement intentions in making investment decisions (Chakraborty and Bhattacharjee 2020; 

Li 2008; Li and Zhang 2015; Soepriyanto et al. 2021). 

On the other hand, as in stock returns, the length of the report negatively affects the 

volume of trading, i.e., increasing length of the report decreases the volume of trading. 

Our findings indicate that the positivity that is inherent in the qualitative parts of the an-

nual reports has a statistically significant relationship with returns and trading volume. 

This result is not consistent with Miller (2008), who reported that there was no relation-

ship among readability, trading volume, and consensus. The trading volume is lower 

when reports contain a greater proportion of difficult words. We found evidence of the 

impact of the report on the behavior of commercial investors. Furthermore, there was sig-

nificant evidence that showed investors are affected by longer reports; the results indi-

cated that the length coefficient was negative. According to these results, poor readability 

of annual reports results in investors’ failure to respond in time to the information, result-

ing in a smaller market response when the annual report is disclosed, which is also con-

sistent with Lee (2012) and Xu et al. (2019).  

Many studies have shown that complex languages do not encourage individual in-

vestors’ circulation, due to their increased information processing costs (De Franco et al. 

2015; Lawrence 2013; Miller 2010). We agree with the evidence that trading volumes are 

lower when the Fog index is higher, which may lead to less readable annual reports (De 

Franco et al. 2015). In both columns, there was significant evidence that revealed less read-

able reports impacted investors’ trading volumes, with some variation in the impact ratio 

depending on the control variables. This also supports the notion that a higher readability 

of an annual report results in investors being more willing to trade information. This evi-

dence is consistent with the increase in the cost of processing large investors when reports 

are less readable, attracting those who continue to buy more shares on the basis of infor-

mation disclosed in financial reports, which appear simpler for them to understand. 

The results in Table 5 contrast with the results of Miller (2010) and You and Zhang 

(2009), as our findings confirmed that the report’s length negatively affected and was as-

sociated with a lower total volume of trade. Our findings are consistent with previous 

empirical evidence on annual report readability (Lee 2012; Lehavy et al. 2011; Li 2008; Lo 

et al. 2017; Xu et al. 2019; Luo et al. 2018; Koonce et al. 2016; Asay et al. 2018; Moreno and 

Jones 2021; Kong et al. 2021). According to the results, we conclude that these indices are 

in line with the theoretical prediction of management’s motivation to contribute to read-

ability, and consequently interfere with investors’ understanding of information. 
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According to the evidence presented in this paper, it is clear that disclosures and 

reporting of the most complex accounting information may be very costly for some inves-

tors. Specifically, there is evidence that more complex disclosures and reporting are asso-

ciated with reduced trading activity and reduced investment capacity from investors, but 

these have little impact on major investors. Through the analyses, similar results were 

found that showed more complex reports led to less abnormal trades, which appears to 

be driven by the complexity of the company’s relative reports, as well as by deviations in 

reporting complexity over time; these results are inconsistent with those of Miller (2008), 

who found that there was no evidence of a relationship among readability, trading vol-

ume, and consensus. Additional analyses revealed that the effects of reading and length 

appear to be alternatives, with longer reports dominating the readability of reports when 

analyzing both complexity metrics simultaneously. 

6. Conclusions 

Our analysis of stock returns and trade volume, at the time annual reports are re-

leased, used an event study design to explore the implications of report readability on the 

market and investors’ reactions. Textual analysis research has been conducted in the ac-

counting field for several years. Most of the existing literature has focused on disclosure 

length and the Fog index as proxies for the readability of annual reports (Loughran and 

McDonald 2014b; Bloomfield 2008; Luo et al. 2018; Li 2008; You and Zhang 2009; Lawrence 

2013; Allini et al. 2017). It was critical to take special care in this study, in order to deter-

mine how the market would respond. In addition, market reactions have been a critical 

topic (Davis and Tama-Sweet 2012; Lennox and Park 2006). In the regression analysis, we 

found that, after controlling for other variables, longer annual reports accumulated sig-

nificantly higher abnormal return volatility. This relationship does not appear to be a sim-

ple artefact of firm complexity. The less material that investors have to recap in order to 

obtain relevant information from company managers, the better they are able to predict 

post-relevant events. Furthermore, this study reinforced the hypothesis that the readabil-

ity of financial reports affects financial market response. The results indicated that more 

complex annual reports are correlated with lower current returns, and negatively affect 

the expectation of future returns. These results are inconsistent with Li (2006), who found 

that there was no clear evidence of a statistical relationship between the readability of 

financial reports and future stock returns. We found that the Fog index increased the dif-

ficulty of predicting future returns, and correlated with a low level of current returns. In 

addition, we examined the effects of readability on trade volume, in order to explain in-

vestors’ responses. We found that trading volume was negatively impacted by annual 

complex reports, due to investors’ inability to deal with more complicated reports. 

This study contributes to the literature on market efficiency, by investigating whether 

the stock market reflects the information that is reported in annual reports. In addition to 

contributing to the literature on accounting and finance report readability, this study pro-

vides empirical evidence that market reactions are associated with readability via a reduc-

tion in earnings uncertainty. Furthermore, our study contributes to the literature on an-

nual reports, showing that these reports are significant outputs from firms, and are widely 

read by a wide range of investors. These findings have implications for practitioners, reg-

ulators, and users. Firstly, it highlights the difficulties that are faced by practitioners, es-

pecially managers and accountants, when drafting an understandable disclosure that 

should comply with updated regulatory expectations. As such, it seems appropriate to 

reconsider the methodology that is employed to prepare notes for companies’ financial 

statements. This study has crucial implications for regulators. Certainly, there is a strong 

need to introduce rules and recommendations, in order to guide accountants in producing 

concise reports. 

Secondly, it becomes apparent that the textual features of corporate reports are im-

portant when it comes to explaining cross-sectional variations in company outcomes. We 

further extend the growing literature by investigating the readability of financial 
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disclosures (e.g., Lawrence 2013; Lee 2012; Lehavy et al. 2011; Li 2008, 2010; Loughran and 

McDonald 2009, 2014a; Lundholm et al. 2014; Miller 2010; You and Zhang 2009; Alduais 

2022; Ertugrul et al. 2017; Moreno and Jones 2021; Asay et al. 2018; Sun et al. 2022; Li et al. 

2022). Furthermore, in addition to directly contributing to the emerging literature on re-

porting complexity, this study complements a large body of research that demonstrated 

the benefits of more informative disclosures (Botosan 1997; Francis et al. 2002; Lang and 

Lundholm 1996), trading volume reactions to information releases (Li and Ramesh 2009), 

and the differential trading behavior of investors in response to different information 

events (Merkley et al. 2015; Shanthikumar 2003). One of the important implications of our 

study derives from our findings on how to promote and support investors’ knowledge of 

development paths that stem from effective methods. Therefore, we propose raising the 

issue of how to strengthen and support investors in terms of how to develop and improve 

this capacity, through a monitoring of the legal infrastructure of the competent authori-

ties. 

Additionally, this research can provide users with implications for how to interpret 

the information in financial statements. Lastly, managers should be encouraged to write 

their annual reports more concisely. In summary, concise and well-written documents are 

more likely to be read, and the information from annual reports is more likely to influence 

potential investors and market reactions. As the coronavirus pandemic affected the dis-

closures and results of many companies, future studies should compare the conciseness 

of annual reports before and after the pandemic. Furthermore, we recommend utilizing 

additional readability measures. 
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