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FINANCIAL ECONOMICS | RESEARCH ARTICLE - REPLICATION STUDY

Annual report readability and stock return 
synchronicity: Evidence from India1

Vismaya Gangadharan1* and Lakshmi Padmakumari1

Abstract:  This study investigates the relationship between the comprehensibility of 
a firm’s annual report and its stock return synchronicity in the Indian market. The 
study employs the readability of annual reports as a measure for the cost of 
information processing. The findings suggest that firms with more readable annual 
reports tend to display higher stock return synchronicity. This relationship implies 
that more legible financial disclosures are associated with more efficient and 
transparent capital markets. Additionally, the research discovered that the rela
tionship between readability and stock return synchronicity is particularly pro
nounced for companies with high institutional investment, high analyst coverage, 
and lower information asymmetry. The sample size of the study encompasses NSE 
500 companies for the period 2015–2016 to 2019–2020.

Subjects: Corporate Finance; Investment & Securities; Business Ethics 

Keywords: Annual report readability; Analyst following; Institutional investors; 
Information asymmetry; Synchronicity

JEL Classification: G10; G14

1. Introduction
How transparent and accurate is the information environment in the emerging markets has always 
been a concern for researchers; because researchers were suspicious about the corporate govern
ance system, level of information asymmetry, and market efficiency in emerging markets (Farooq 
& Ahmed, 2014; Farooq & Hamouda, 2016). It has been established that the quality of the 
information environment influences the performance of stocks in the market. The value of 
a company’s stock reflects the availability of information at the industry, market, and firm- 
specific level. The speed at which investors incorporate this information into stock prices deter
mines the advantages for these investors. The stock price fluctuates as a result of the incorpora
tion of specific information about the firm into the stock prices (Piotroski & Roulstone, 2004). The 
incorporation of information into the stock prices determines the co-movement of stock return 
with the market return. Stock return synchronicity (hereafter Synchronicity) “measures the co- 
movement of a firm’s return with the market return and the extent to which industry and market 
returns explain the variability in individual stock return”(Durnev et al., 2003). Evidence indicates 
that information transparency and asymmetry are essential determinants of Synchronicity (Farooq 
& Ahmed, 2014). To a great extent, information transparency can be captured from the disclosure 
practices; because the financial disclosures are public documents, and they are the primary source 
of information to the investors. Hence disclosure practices play an essential role in determining the 
information environment.
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Publicly traded firms publish financial disclosures on a continual basis. Financial disclosures like 
the annual reports are mandatory according to the regulation (Securities Exchange Board of India 
(Annual Reports) Rules, 1994), but firms sometimes voluntarily publish additional disclosures to 
provide more information to the stakeholders. Amongst all the mandatory disclosures, annual 
reports are the most comprehensive disclosure, which includes detailed information about the 
financial and non-financial activities of a firm during the past financial year. Generally, an annual 
report contains financial statements, highlights of the performance from the preceding year, 
current performance, a letter from the Chief Executive Officer (CEO), and outlook for future 
years. According to the Securities and Exchange Board of India (SEBI), an annual report should 
contain a full and fair picture of the activities, policies, and programmes undertaken during the 
past financial year. Moreover, annual reports published by companies are the main source of 
information to the capital market participants. About 80% of an annual report is text; hence 
proper comprehension is essential to ensure the usefulness of the information (Cheng et al.,  
2018). Therefore, textual properties like readability impact the effectiveness of communicating 
relevant information between the firm and market participants (Ertugrul et al., 2017). Readability 
enhances the usefulness and informativeness of the content. Following Klare, (2000), readability in 
this paper is defined as the “ease of understanding due to the style of writing”.

All the publicly available information is factored into the stock prices as per the semi-strong 
Efficient Market Hypothesis (EMH). Semi-strong EMH does not hold when the financial disclosures 
are complex; because the information usage reduces due to the differences in the information 
processing expertise among the users. The Incomplete Revelation Hypothesis (IRH) postulates that 
information that incurs significant cost in terms of processing and extraction from financial 
disclosures tends to be less completely integrated into market prices (R. Bloomfield, 2008). 
Hence the chances of information asymmetry are higher when the financial disclosures are less 
readable. Even if the information is publicly available, they are not always useful for uninformed 
investors. Securities Exchange Commission (SEC) argues that disclosures that are easier to under
stand improve the content’s informativeness; it can better inform the investors about the firm 
performance (SEC 1998). As Annual Report Readability (hereafter ARR) decreases, the associated 
cost of information processing increases. This in turn leads to a decline in the quality of disclosures. 
This is because complex disclosures necessitate that users expend more effort and time to identify 
and extract relevant information for their use (R. Bloomfield, 2008; Li, 2008). Grossman and Stiglitz 
(1980) find that when the textual contents are costlier to process and understand are not 
completely incorporated in the stock prices.

The Management Obfuscation Hypothesis (MOH) states that managers intentionally obfuscate 
poor performance or adverse information that they think may affect market performance (Li,  
2008). Li (2008) and De Souza et al. (2019), find firms with lesser earnings tend to report complex 
financial disclosures. According to the MOH, the management is not neutral in presenting firm 
performance in public disclosures, which results in bias. R. J. Bloomfield (2002) finds that manage
rial decisions are sometimes motivated by an intention to make it harder for the users to uncover 
information that the managers do not want to reflect in the stock prices. Such adverse information 
includes; poor performance, earnings management, accounting frauds, accounting manipulations, 
etc., (Ajina et al., 2016; R. Bloomfield, 2008; Craig et al., 2013; Li, 2008; Lo et al., 2017; Subramanian 
et al., 1993). Therefore, by intentionally obscuring financial disclosures, managers aim to prevent 
the adverse information from being reflected in the firm’s stock prices or, in some instances, to 
delay its incorporation into stock prices (Li, 2008).

In most situations, publishing readable disclosures makes all capital market participants better 
off; because they require more costly information in the absence of such public announcements 
(Diamond, 1985). Moreover, revealing public information reduces information asymmetry 
(Diamond & Verrecchia, 1991). According to Li (2008), the availability of public disclosures is not 
enough to reduce information asymmetry; because the information processing ability is not the 
same for all users (Indjejikian, 1991). Given that there exist variations in expertise related to the 
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processing of information, financial analysts and other information intermediaries are able to 
derive benefit from their analysis of firms by selling their recommendations and opinions to 
users. That means public disclosures with high readability are essential for reducing information 
asymmetry.

Kripke (1973), however, opines that the primary users of the information from the financial 
disclosures should be the professionals like analysts and institutional investors and not the 
unsophisticated “lay” investors. The unsophisticated investors might not have the expertise to 
comprehend and understand the financial disclosures. Hence, the efforts to make the disclosures 
readable for a “lay” investor are a waste of money and time. Nevertheless, since the participation 
of uninformed investors is significant in the capital market, improving information transparency is 
essential for protecting the interests of those uninformed investors. The regulators cannot ignore 
their information needs. According to Jin & Myers, (2006), weak investor protection rights and the 
opaqueness of information move together. Poor investor protection rights give a chance to the 
companies to obfuscate adverse information like poor performance and failures, which the man
agement fear may adversely affect the stock prices.

As Li (2008) confirms, increased readability makes the textual content more understandable and 
improves the informativeness of the content. Hence more readable (less complex) disclosures 
result in higher reactions from the stakeholders (Rennekamp, 2012). Aldoseri & Melegy, (2023) 
found that there is a positive relationship between ARR and information efficiency. That is to say, 
as ARR increases, information asymmetry decreases, the information environment becomes more 
transparent and inclusive as investors are able to read & understand with less time and better 
comprehension. This also reduced the information processing costs. As a result, this information 
symmetry gets reflected in stock prices leading to better Synchronicity of a firm’s stock price and 
the market movements as shown below in Figure 1.

This study aims to investigate the influence of ARR on Synchronicity. Synchronicity, as defined by 
Bai et al. (2019), represents the proportion of variation in an individual stock return that can be 
attributed to market returns. A high Synchronicity value implies a strong correlation between the 
stock return and the market return.

SynchronicityInformation 
environment

Information 
asymmetry

Annual 
report 

readability

Figure 1. Relationship between 
ARR and Synchronicity.

Figure 2. Conceptual 
framework.
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The Indian capital market is an emerging market. This study aims to build upon the 
research conducted by Bai et al. (2019) by exploring the relationship between ARR and 
Synchronicity in the Indian capital market. The study acknowledges that the findings of Bai 
et al. (2019) may not be generalizable to all country settings due to variations in investor 
protection, governance, and information asymmetry levels. The study also highlights that 
there are no specific regulations in India governing the readability of financial disclosures, 
and no prior research has explored the association between financial disclosure quality and 
Synchronicity in the Indian context. Therefore, the study seeks to fill this research gap and 
investigate the relationship between ARR and Synchronicity in the Indian capital market. In 
addition to examining the direct relationship between ARR and Synchronicity, the study also 
aims to investigate the moderating effects of institutional investment, information asymme
try, and analysts following on this relationship. This approach is useful in understanding how 
these factors may impact the relationship between ARR and Synchronicity in the Indian 
context. Overall, this study has the potential to contribute to the literature on financial 
disclosure quality and market efficiency by providing insights into the relationship between 
ARR and Synchronicity in the Indian capital market and the factors that may moderate this 
relationship.

This paper uses Fog Index readability score to measure the ARR of NSE 500 firms. The findings of 
the paper indicate a positive relationship between ARR and Synchronicity, signalling that in India, 
as financial disclosures become more readable, Synchronicity also improves due to higher trans
parency and improved information content that is available to the investors. The improved market 
efficiency increases Synchronicity. Moreover, the positive relationship is more attenuated for firms 
with higher institutional investment, higher analyst following, and lower information asymmetry. 
An enhancement in market efficiency leads to an increase in Synchronicity.

The subsequent sections of the paper are organized as follows: Section 2 presents the existing 
literature evidence and hypotheses. Section 3 provides information on the data and sample used. 
Sections 4 and 5 present the empirical models and results, respectively. Finally, Section 6 con
cludes the paper.

2. Literature review and hypothesis development
This section reviews the literature on ARR and Synchronicity. Annual reports provide 
a comprehensive account of a company’s financial performance over the preceding 
financial year. The transparency of such financial disclosures is directly related to Synchronicity. 
The quality of the information and the cost of processing it can be determined by measuring the 
readability scores of annual reports (Li, 2008). In this study, the readability scores of the annual 
reports serve as proxies for the cost of information processing. However, there is limited evidence 
on the relationship between disclosure readability and Synchronicity, particularly in the Indian 
context. Bai et al. (2019) find a negative relation between ARR and Synchronicity in the US context. 
The paper posits that when the cost of information processing is low (as reflected by high ARR), 
investors are able to utilize the firm-specific information found in the annual reports, which results 
in a decrease in synchronicity. In fact, this result cannot be generalised to all countries; because 
many other factors like investor protection regulation, type of investors in the market, governance 
system, level of information asymmetry, etc., which varies across markets, influence the 
Synchronicity of stock return with the market (Farooq & Ahmed, 2014; Jin & Myers, 2006). The 
primary causes of ineffective corporate governance systems in emerging markets include the 
dominance of family control, inadequate enforcement of laws protecting investors, and ineffective 
regulations (Claessens & Fan, 2002; Khwaja & Mian, 2005). Moreover, Leuz et al. (2009) find that 
controlling shares and management in emerging markets obfuscate true information from other 
stakeholders.

According to Dasgupta et al. (2010) and Farooq & Ahmed, (2014), an improved governance 
system leads to higher Synchronicity; because a good governance system necessitates a better 
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information environment and market efficiency which leads to increased Synchronicity. Farooq & 
Ahmed, (2014), in theirstudy on the Indian capital market, used ownership concentration, opera
tional complexity, and analyst following as proxies for corporate governance. The paper asserts 
that high ownership concentration leads to inadequate information disclosure (Leuz et al., 2009), 
firms with significant operational complexity experience more severe agency problems and greater 
analyst coverage promotes a favorable information environment. The research finds that firms 
with higher analyst coverage, lower ownership concentration, and less operational complexity 
exhibit greater Synchronicity in India. Dasgupta et al. (2010) find, “When the information environ
ment of a firm improves, and more firm-specific information is available, market participants are 
able to improve their predictions about the occurrence of future firm-specific events. As a result, 
the surprise components of stock returns will be lower when the events are actually disclosed, and 
the return Synchronicity will be higher.”

In contrast, Jin and Myers (2006) find that Synchronicity will be higher for less transparent 
companies (opaquer), and Synchronicity is higher when financial systems are less developed. 
According to Morck et al., (2000), compared to the developed countries, Synchronicity is higher 
in emerging economies, and it is mainly due to the difference in property rights. More private 
information will be capitalised into the stock prices when there is higher protection on public 
shareholders’ rights against corporate insiders. That means inefficient property rights protection 
(poorer investor protection) leads to high Synchronicity. Ntow-Gyamfi et al. (2015) find that 
institutional investors can influence a company’s information disclosure practices. Since the 
institutional investors are large shareholders, the management will be cautious about satisfying 
these investors because the actions of institutional investors might strongly influence the market. 
Moreover, institutional investors are large firms that usually have systems to closely monitor the 
firm and management activities (Le et al., 2006). Due to the tight regulation on institutional 
investors, the information asymmetry reduces, which enhances the information transparency 
and results in lower Synchronicity in Ghana.

As can be observed from the above review, the literature provides mixed evidence on the 
association between information transparency and Synchronicity, but all the studies confirm the 
informativeness of financial disclosure as an important determinant of information transparency, 
which further leads to Synchronicity.

The comprehensibility of financial disclosures has been a subject of concern for regulators due to 
their suspicions regarding the transparency of such disclosures. As public disclosures are intended 
for the benefit of stakeholders, it is imperative that material information is conveyed to them. If 
the firms intentionally hide adverse information from the investors by making financial disclosures 
complex, then the investment made by common (uninformed) investors becomes meaningless. 
Only insiders and the most sophisticated investors like financial analysts and institutional investors 
can make use of such costly, complex information. Therefore, the transparency or informativeness 
of financial disclosures is an important element for protecting the information needs of the 
investors; better readability indicates a better information environment. Similarly, Rennekamp 
(2012) finds that financial disclosures with higher readability lead to stronger reactions from 
small investors. Moreover, ARR impacts investors’ reactions to disclosed financial information. It 
also affects the investors’ decisions to depend on outside sources to obtain more information 
(Scott Asay et al., 2017). There are instances where investors are reluctant to invest in companies 
that lack transparency. Lawrence (2013)finds that individual investors are less likely to invest in 
firms that have complex annual reports, as the investors lose confidence in a company when its 
disclosures are not transparent.

The SEC of the US has made continuous efforts to make the financial disclosures of publicly 
traded companies readable. According to the plain English disclosure regulation, the companies 
adopt vague formats and language in financial disclosures to hide adverse information from the 
stakeholders. Moreover, the average investor may not clearly understand less readable disclosures, 
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resulting in capital market inefficiency. Generally, the studies on ARR confirm that annual reports 
are complex and “being inaccessible to a large proportion of private lay investors” (Jones & 
Shoemaker, 1994). Li (2008)suggests that one potential motivation for management to make 
annual reports less readable may be to delay the integration of negative information into stock 
prices. This is because the stock market tends to under-react to the narrative content of annual 
reports.

Annual reports represent a crucial means through which stakeholders acquire firm-specific 
information. This study aims to explore the association between ARR (a substitute for the cost of 
firm-specific information processing) and Synchronicity. We use Synchronicity as a proxy for 
measuring the utilization of information (Bai et al., 2019). Lehavy et al. (2011) establish that the 
readability of financial disclosures can serve as a measure of the cost incurred by stakeholders to 
interpret, process and comprehend the textual content. That means the lesser the readability, the 
higher will be the difficulties for the stakeholders to process and understand the disclosures; 
because it requires the users to pay more attention, effort, and time in extracting and compre
hending the most relevant information (R. J. Bloomfield, 2002). When information gathering or 
processing cost is high (lesser readability), the uninformed investors use the stock price move
ments as an information source and make decisions. Following Li (2008) and Farooq & Ahmed 
(2014), we hope that improving the ARR will increase information transparency and ultimately lead 
to higher Synchronicity.

With this premise, our first hypothesis is stated as follows; 

H1: Companies with high ARR have higher Synchronicity.

It is to be noted that the hypothesis developed here is in contrast with the findings of (Bai et al.,  
2019) as for an emerging market like India which is semi-strong form is informationally efficient 
and a sample consisting of higher sophisticated investors. Grossman and Stiglitz (1980) opined 
that the cost of analysing data must equate the return to analyse data in an efficient market, the 
lack of which shall suboptimal level of investors analysing data and resulting in mean reversion of 
the returns. Further, Boubaker et al., (2019) noted a negative relationship between ARR and stock 
liquidity, meaning that complex ARR makes those firm’s stock unattractive and are less traded. 
Therefore, as ARR increases, information asymmetry decreases, the information environment 
becomes more transparent and inclusive as investors are able to read & understand with less 
time and better comprehension. This also reduces the information processing costs and they also 
become very liquid. As a result, this information symmetry gets reflected in stock prices leading to 
better Synchronicity.

The degree to which stock prices accurately reflect information or the efficiency of the price system 
is contingent on the proportion of knowledgeable investors in the market. When the proportion of 
sophisticated investors is high, the price system more efficiently transmits publicly available 
information from informed investors to uninformed investors (Grossman & Stiglitz, 1980). Ntow- 
Gyamfi et al. (2015) find that close monitoring by institutional investors helps in reducing informa
tion asymmetry and improves the information environment. Hence the second hypothesis is stated 
as follows; 

H2: The positive association between ARR and Synchronicity is more pronounced for firms with 
greater levels of institutional investments.

The presence of a greater proportion of knowledgeable investors in the market enhances the 
information environment and thus, reduces information asymmetry. This supports the findings of 
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Ntow-Gyamfi et al. (2015) that an increase in institutional investment reduces information asym
metry, we also hypothesise that; 

H3: The positive association between ARR and Synchronicity is more pronounced for firms with 
reduced information asymmetry.

Analysts are the information intermediaries who do independent evaluations and assessments 
about firm performance, and they go beyond the information given in the company disclosures to 
upgrade their recommendations. Analysts collect, analyse, interpret and disseminate private and 
public information to the stakeholders (Farooq & Ahmed, 2014; Michaely & Womack, 1999) . As 
a result, the existence of analysts diminishes information asymmetry by providing valuable infor
mation to capital market participants. Analysts improve the information environment and make 
stock prices more informative, thus resulting in an increase in Synchronicity (Chan & Hameed,  
2006; Farooq & Ahmed, 2014). Furthermore, as the efficiency of stock prices improves, stock price 
volatility decreases, and Synchronicity is enhanced (Ayers et al., 2003). This leads to our next 
hypothesis that; 

H4: The positive association between ARR and Synchronicity is more pronounced for firms with high 
analyst following.

This paper aims to extend the literature using the sample from an emerging market, i.e., India, by 
focusing on the relationship between ARR and Synchronicity. Moreover, this paper also checks 
what happens to the relationship between ARR and Synchronicity under different market condi
tions. To do this, the sample is divided into subgroups based on institutional investment (as proxied 
by the proportion of institutional investment), information asymmetry (as proxied by bid-ask 
spread), and analyst coverage (measured by the total number of analysts issuing recommenda
tions). If this paper finds a relationship between ARR and Synchronicity, we can conclude that 
directly or indirectly, ARR is factored into the market.

The results of the paper are believed to help investors and managers to understand how vital 
disclosure readability is to ensure Synchronicity and thereby market efficiency. In an efficient 
market condition, stock prices become more informative. The findings also indicate that the 
management should be more cautious about the disclosure readability if their firms have lower 
institutional investments, higher information asymmetry and lower analyst following.

3. Data
This section documents the details of the sample, the calculation of Synchronicity and the 
calculation of various proxies for measuring the readability.

3.1. Sample
To investigate the relationship between ARR and Synchronicity, we consider annual reports of 
Indian firms (NSE 500 firms) for the period 2015–16 to 2019–20. NSE 500 is India’s first broad 
market index, and the companies included in the list are the top 500 firms selected according to 
the market capitalisation from the eligible universe. It has representation from all industries. Since 
the categorisation is based on market capitalisation, they are the actively traded or monitored 
stocks in the market. Actively traded companies are more transparent than thinly traded or small 
firms (Jin & Myers, 2006). Hence in this study, we consider NSE 500 companies for the analysis. 
Further, we consider the period 2015–2019 because from 2016, India has converged into a new 
accounting standard, Ind AS. Ind AS was introduced in a phased manner. Almost all the companies 
in the sample have either voluntarily adopted the new standard or come under the first batch of 
mandatory adoption. Although we are not concerned about the effect of Ind AS on annual report 
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readability, since it is a significant change in the accounting practice, we did not include the period 
before Ind AS implementation. The financial year 2020–22 is intentionally ignored due to the 
suspected impact of the global pandemic, Covid 19.

The annual reports are collected from Prime Infobase (2015–16 to 2018–19) and Bloomberg 
(2019–20), and readability scores are calculated using Python. We consider the full annual report 
for the analysis, as each section of the annual report explains different information related to the 
firm performance, we cannot predict which section the readers may feel is helpful for them. Each 
section of the annual report is expected to serve different information needs of the reader.

All other variables are downloaded from CMIE Prowess IQ and Bloomberg. Excluding the missing 
observations, the final sample consists of 360 firms.

3.2. Synchronicity measure
This paper follows (Farooq & Ahmed, 2014) for calculating Synchronicity. First, using weekly return 
data for each company in the sample for each year, we estimate Equation (1) and the R2 are 
obtained from the regression output. The R2 given in Equation (2) is the “coefficient of determina
tion” from estimating equation (1). 

Ri;t ¼ aþ b Rm;t
� �

þ ei;t (1) 

Where, Ri;t is the stock return of firm i for the week t; Rm;t indicates the market return of index m for 
week t; ei;t is the unspecified random factors. Next, we convert these R2 into Synchronicity value 
using Equation (2). 

synci;T ¼ log
R2

1 � R2

� �

(2) 

The log transformation of R2 helps in creating an unbounded continuous variable as the original 
values from Equation (1) were restricted between 0 and 1 (Piotroski & Roulstone, 2004). A high 
value of Synchronicity (sync) signifies a robust correlation between the returns of an individual 
stock and the market.

3.3. Readability measures
Readability measures check for the syntactical difficulty of the text. Among the existing readability 
measures, the Fog index is widely used in the finance and accounting literature. Researchers like 
Bai et al. (2019) and Xu et al. (2020) have also developed similar measures to check the readability 
of financial disclosures. Since there are no specific measures developed for measuring the read
ability of financial disclosures in the Indian context, we use the popular existing measures.

This paper uses Gunning Fog Index, a popular and widely used readability index to measure ARR. 
This paper also uses Flesch Kincaid Grade Index, another popular readability measure in finance 
and accounting literature, to ensure the robustness of the main model.

3.3.1. Fog Index
The Fog index is one of the commonly employed readability measures in finance and accounting 
literature. (Callen et al., 2013; Kim & Shi, 2012; Li, 2008; Lo et al., 2017). Moreover, Christopher Cox, 
the former SEC chairman, suggested using the Fog index to measure the readability of financial 
disclosures (Lehavy et al., 2011). The calculation of the Fog index is given below; 

Fog Index ¼ 0:4 Average words persentenceþ Percentage of complex wordsð Þ (3) 
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The proportion of words with a minimum of three syllables (complex words) and the average 
length of the sentence are the components of the Fog Index. The Fog index and readability have 
an inverse relationship. A high Fog index implies lower readability, and conversely, a low Fog index 
indicates higher readability. According to the corporate finance institute, the Fog index value 
between 30 to 35 is typically ideal for official reports.2

3.3.2. Flesch Kincaid grade index
The Flesch Kincaid Grade (Flesch Kincaid) index is another readability metric that indicates the 
level of education a user should have to be able to comprehend the text (Laksmana et al., 2012; Xu 
et al., 2020). It operates similarly to the Fog Index, in that a higher index indicates lower read
ability and vice versa. 

Flesch Kincaid Grade Level Index ¼ 0:39
Total words

Total sentences

� �

� 11:8
Total syllables

Total words

� �

� 15:59 (4) 

4. Empirical framework
This section documents empirical models used for studying the relationship between ARR and 
Synchronicity. In order to test the hypotheses, this paper follows the Bai et al., (2019) model. The 
base model is estimated as below; 

synci;t ¼ α0 þ α1Fogi;t� 1 þ α2Volumei;t� 1 þ α3LMEi;t� 1 þ α4Leveragei;t� 1 þ α5MTBi;t� 1

þ α6ROAi;t� 1 þ εi;t (5)  

synci;t ¼ β0 þ β1Flesch Kincaidi;t� 1 þ β2Volumei;t� 1 þ β3LMEi;t� 1 þ β4Leveragei;t� 1

þ β5MTBi;t� 1 þ β6ROAi;t� 1 þ εi;t (6) 

Where synci;t denotes Synchronicity of firm i for the year t. Fogi;t� 1 and Flesch Kincaidi;t� 1 are read
ability measures for the firm i for year t � 1. We hypothesise that the Fog index and Flesch Kincaid 
index coefficient are negative (indicating the positive relationship between ARR and Synchronicity). 
That means when the Fog index is low (annual reports are readable), it indicates increased information 
transparency and a better information environment, and hence it provides more publicly available 
information. Therefore, as all capital market participants can make use of publicly available informa
tion to make decisions and there are no unexpected developments in future firm performance, 
Synchronicity increases (Dasgupta et al., 2010). On the other hand, when the annual reports are less 
readable (high Fog index), only the sophisticated investors use the firm-specific information, and the 
uninformed investors can use only the publicly available information; hence Synchronicity decreases.

Following Kim and Shi (2012) and Bai et al. (2019), we have included the control variables. 
Volumei;t� 1 measures the trading activity, and it is measured as the log ratio of the average 
monthly trading volume of the last 1 year and the number of shares outstanding, and this variable 
is a proxy for investor awareness (Bai et al., 2019). LMEi;t� 1 is a proxy for firm size, and it is defined 
as the natural log of market capitalisation at the end of each financial year. This variable helps to 
control for the concern that larger firms are the representatives of their industry and possess a big 
share in the market. The leverage effect is controlled by using Leveragei;t� 1. It is the ratio between 
total liabilities and assets. MTBi;t� 1 is calculated by dividing the sum of the market value (MV) of 
equity and book value (BV) of liability with the BV of total assets. The paper expects high-growth 
firms to have better firm-specific information (Bai et al., 2019). ROAi;t� 1 is included as a profitability 
proxy. The pictorial representation of the empirical model is given in Figure 2. Using lagged values 
of all the independent (Fog and Flesch Kincaid) and control variables, we ensure there is no 
simultaneity issue in the model. This study utilizes year-fixed effects in all models and standard 
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errors clustered at the two-digit NIC code industry level to account for the within-industry correla
tion of ARR.

To summarize, in this paper, the authors investigate the relationship between ARR (proxied by 
readability indices Fog and Flesch Kincaid) and Synchronicity from a stock market performance 
perspective, while controlling for variables like trading volume, market capitalization, leverage, MTB 
and ROA. The paper hypothesizes a positive relationship between ARR and Synchronicity. The study 
also investigates how factors such as institutional investment, information asymmetry, and ana
lysts following may moderate this relationship

5. Empirical results
This section documents the summary statistics, pairwise correlations, and empirical results of the 
models.

5.1. Summary statistics and Pairwise correlation
Table 1 presents the summary statistics of the variables employed in the empirical analysis. The 
mean R2 of the sample is 0.309, which suggests that, on average, approximately 31% of 
a company’s stock return variability (volatility) is influenced by industry and market factors. The 
measure of Synchronicity is the logarithmic transformation of R2. The mean Synchronicity is 
−0.599, and the median is −0.504, wherein a higher Synchronicity value indicates higher co- 
movement. The mean and median values of the ARR measure, Fog index, are 34.68 and 33, 
respectively.

Table 2 reports the pairwise correlations. The correlation between Synchronicity and the Fog 
index is positive and insignificant. The statistical insignificance could be because the correlation 
cannot capture the industry-wide variations in ARR. Then the correlation of all other control 
variables with the Synchronicity is significant. Synchronicity exhibits a positive correlation with 
leverage and firm size (LME) and a negative correlation with profitability (ROA), growth potential 
(MTB) and trading volume (Volume).

5.2. Annual report readability and Synchronicity
This section presents the results of univariate and multivariate regressions, as shown in Table 3. 
The results in Table 3 demonstrate a negative association between the Fog index scores and 
Synchronicity. The control variables are not considered in the baseline (univariate) models (column 
1 and column 3). Then control variables are introduced in columns (2) and (4). The coefficient on 
Fog is −0.010 in column (1) and −0.008 in column (2); both are significant at 1% and 5% levels, 
respectively. Moreover, the Flesch Kincaid Grade index coefficients are −0.00004 in column (3) and 
−0.00003 in column (4) and significant at 1% level. The results indicate that Synchronicity 
increases with the increase in ARR, which supports Hypothesis 1. Regarding control variables, 

Table 1. Summary statistics
Mean Std. Dev. min Median max N

R2 0.309 0.262 6.43e-06 0.239 0.943 1800

Synchronicity −0.599 0.811 −2.414 −0.504 0.631 1800

Fog 34.676 7.162 25.330 33.000 53.040 1572

ROA 7.739 9.305 −93.111 6.525 76.772 1775

Leverage 0.52 0.256 0.002 0.496 2.691 1789

MTB 2.879 3.013 0.287 1.893 42.566 1788

LME 5.006 0.589 3.475 4.934 6.933 1793

Volume 7.464 1.117 3.067 7.473 11.551 1786

Source: Prepared by authors 
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LME is negative and significant, indicating that large firms’ stock returns move opposite to the 
industry and market. This can be mainly due to the higher analyst following or institutional 
investments in such firms. The coefficient of ROA is positive and statistically significant in Model 
(2), indicating that companies with better returns exhibit higher Synchronicity.

5.3. Effects of institutional investments
Literature shows mixed evidence on the relationship between the proportion of institutional 
investments and Synchronicity. In line with Bai et al. (2019), our paper finds a positive relationship 
between institutional investments and Synchronicity (results given in Appendix I). This could be 
because institutional investors are sophisticated investors; they have the expertise to understand 
more information. We also suspect that the relationship between ARR and Synchronicity will be 
higher when the proportion of institutional investors is higher (Hypothesis 2). To examine this, we 
divided the companies in the sample into two groups based on the median institutional invest
ment. The proportion of institutional investments represents the percentage of shares outstanding 
held by institutions, which include mutual funds, insurance companies, trust companies, foreign 
institutional investments, hedge funds, pension funds, etc. The empirical results for this are 
presented in Table 4.

Table 4 illustrates that the association between ARR and Synchronicity is consistently positive 
(with the coefficient on the Fog Index consistently negative) and statistically significant for firms 
with institutional investments above the median (the coefficient on Fog: −0.013, significant at 1%). 
The result is insignificant for firms below the median institutional ownership, supporting 
Hypothesis 2. The difference in the relationship between ARR and Synchronicity in both the groups 
is mainly due to the expertise that the institutional investors possess; because when the annual 
reports are readable, all the investors will be able to understand and incorporate the information 
into stock prices. That means improved information transparency due to more readable annual 
reports results in higher Synchronicity. On the other hand, when the annual reports are less 
readable (complex), then only sophisticated investors like analysts, brokers, and institutional 
investors will be able to extract the hidden unclear information from the disclosure; as a result, 
Synchronicity decreases.

5.4. Effects of information asymmetry
To further investigate the relationship between ARR and Synchronicity in different levels of infor
mation transparency, the sample is divided into two groups; firms with higher and lower informa
tion asymmetry. The bid-ask spread3 is then taken as a proxy for information asymmetry (Amihud 
& Mendelson, 1986). All the firms which have bid-ask spread above the median (higher information 
asymmetry) and below the median (lower information asymmetry) bid-ask spread is categorised 
as two subgroups.

Literature evidence shows that Synchronicity increases as information transparency increases 
(Dasgupta et al., 2010). A better information environment and increased transparency indicate 
lesser information asymmetry. It should be noted that in this context, a positive relationship 
between ARR and Synchronicity means that as readability increases, Synchronicity also increases. 
This is because the coefficient on the Fog index, which is used as a proxy for ARR, is negative. 
Additionally, the results of the analysis given in Table 5 indicate that this relationship is more 
pronounced when information asymmetry is low, as indicated by a lower median bid-ask spread. 
This suggests that companies with more easily readable annual reports and lower levels of 
information asymmetry tend to have a stronger co-movement of their stock returns with the 
overall market. The result is insignificant when the information asymmetry is higher, supporting 
Hypothesis 3.

5.5. Effects of analyst following
In line with Farooq & Ahmed, (2014) and Bai et al. (2019), our paper confirms a positive association 
between analyst following and Synchronicity (results given in Appendix I). Hypothesis 4 assumes that 
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the relationship between ARR and Synchronicity will be attenuated for the companies with more 
analysts following. To validate the hypothesis, the sample is classified based on the median number 
of analysts following, where the analyst following is the total number of analysts making recom
mendations for security. Then the effect of ARR on Synchronicity is compared in both groups 
separately. The results of the re-estimation are given in Table 6, where column (1) shows consistent 
results with the results shown in Table 3. The Synchronicity increases with the increase in the ARR for 
firms with high (above median) analyst following (the coefficient on Fog is −0.010, significant at the 
10% level). However, the result in column (2) shows a positive association but is insignificant for firms 
with lesser analyst following (the coefficient on Fog is −0.008 and statistically insignificant).

The results presented in Table 6 support the hypothesis that analysts play a crucial role in the 
capital market as agents who incorporate available information into stock prices. By doing so, they 
strengthen the effect of ARR on Synchronicity, supporting Hypothesis 4. This suggests that firms 
with higher analyst following tend to have a stronger positive association between ARR and 
Synchronicity than firms with lower analyst following. The results underline the findings of 
Thomas (2002) that an increase in analyst following decreases the information asymmetry and 
increases Synchronicity.

In summary, the empirical findings indicate a positive relationship between ARR and 
Synchronicity, particularly in firms with greater institutional ownership, lower information 
asymmetry, and more analyst following. These results differ from the findings of Bai et al. 
(2019), who identified a negative association between the two variables. Dasgupta et al. (2010) 
explain that stock prices react only to unexpected news, and when there is more firm-specific 

Table 3. ARR and Synchronicity
(1) (2) (3) (4)

VARIABLES Synchronicity Synchronicity Synchronicity Synchronicity
L. Fog −0.010*** −0.008**

(0.004) (0.004)

L. Flesch Kincaid −0.00004*** −0.00003***

(0.000) (0.000)

L. ROA 0.008** 0.003

(0.004) (0.004)

L. Leverage −0.318 −0.521

(0.298) (0.319)

L. MTB −0.024 0.031

(0.024) (0.026)

L. LME −1.516*** −1.771***

(0.205) (0.228)

L. Volume 0.018 0.023

(0.067) (0.065)

Constant 0.232* 7.560*** −0.108* 8.855***

(0.126) (0.848) (0.061) (1.975)

Observations 1,282 1,259 1,113 1,090

Number of CO_ID 360 358 329 327

R-squared 0.272 0.330 0.259 0.320

Year FE Yes Yes Yes Yes

Source: Prepared by authors 
Note: Robust standard errors in parentheses ***p<0.01, **p<0.05, *p<0.1 
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information available, market participants can make more accurate predictions about future 
events, which reduces the surprise component of stock returns and increases Synchronicity. By 
enhancing the readability of annual reports, more firm-specific information becomes available 
to the public, which reflects the quality of the information environment and ultimately leads to 
higher Synchronicity.

5.6. Addressing endogeneity: Two-stage regression
The empirical findings show a positive association between ARR and Synchronicity. The readability 
of the disclosures can be deliberately chosen to affect investor perceptions about the firm 
performance. Management opportunism theory indicates that management has incentives while 
hiding actual performance when the firm’s performance is weak (Bai et al., 2019). So that manage
ment can use disclosure readability strategically to obfuscate the firm performance (Li, 2008). 
Moreover, Li (2008) also finds some firm-level characteristics like firm age, size, MTB etc., that may 
affect ARR; some of such factors can also affect Synchronicity. In order to ensure that the results of 
the main analysis are not affected by potential endogeneity issues related to certain factors, this 
paper employs a “two-stage regression” analysis technique, as proposed by Bai et al. (2019). This 
approach aims to provide a more robust estimate of the relationship between ARR and 
Synchronicity, by controlling for any potential confounding variables. Following Li (2008), the first 
model, Equation (7), is a determinant model of readability that establishes the relationship of the 
Fog index with its determinants. 

Table 4. Conditioning effects of institutional investments
Institutional investment

High Low
(1) (2)

VARIABLES Synchronicity Synchronicity
L. Fog −0.013*** −0.008

(0.005) (0.007)

L. ROA 0.007 0.011*

(0.005) (0.006)

L. Leverage −0.818 −0.460

(0.747) (0.445)

L. MTB −0.038 −0.043

(0.053) (0.037)

L. LME −1.409*** −1.634***

(0.351) (0.199)

L. Volume 0.018 −0.068

(0.062) (0.083)

Constant 8.171*** 7.660***

(1.605) (0.999)

Observations 560 589

Number of CO_ID 163 165

R-squared 0.356 0.359

Year FE Yes Yes

Source: Prepared by authors 
Note: Robust standard errors in parentheses ***p<0.01, **p<0.05, *p<0.1 
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Fogi;t=Flesch Kincaidi;t ¼ α0 þ β1Agei;t þ β2Sizei;t þ β3Business segmentsi;t

þ β4Volatility of earningsi;t þ β5Volatility of returnsi;t þ β6MTBi;t

þ β7Auditor qualityi;t þ β8Tobin0s Qi;t þ εi;t

(7) 

Here, the readability of financial disclosures is measured by the Fog and Flesch Kincaid indices. The 
age of the company, size, number of business segments, volatility of returns, market-to-book ratio, 
auditor quality, and Tobin’s Q are controlled for in the analysis. The volatility of returns is 
calculated as the standard deviation of the Earnings Before Interest and Taxes (EBIT) over the 
past five years. The Market-to-Book (MTB) ratio is the ratio of the market value of equity to the 
book value of equity. The auditor quality is indicated by whether the company’s auditor is one of 
the “Big 4” firms, and Tobin’s Q is a measure of firm performance calculated as the ratio of the sum 
of the MV of equity and BV of total assets minus BV of equity divided by total assets.

Then in the next stage, the predicted residuals from estimating Equation (7) for Fog and Flesch 
Kincaid index respectively taken and renamed as “Residual Fog” and “Residual Flesch” and there
after used to re-estimate, replacing the original values for the same in Equations (5) and (6).

The results of the estimation, as presented in Table 7, indicate that there is a negative associa
tion between the residuals of the Fog and Flesch Kincaid indexes (which serve as proxies for the 
readability of financial disclosures) and Synchronicity. Furthermore, the coefficients on these 
residuals are both negative and statistically significant at the 5% level. These findings suggest 
that even when controlling for potential endogeneity issues, the relationship between the read
ability of financial disclosures and Synchronicity remains consistent.

Table 5. Conditioning effects of information asymmetry
Information asymmetry

High Low
(1) (2)

VARIABLES Synchronicity Synchronicity
L. Fog 0.002 −0.018**

(0.005) (0.007)

L. ROA 0.011 0.010**

(0.009) (0.004)

L. Leverage −0.223 −0.289

(0.750) (0.323)

L. MTB −0.016 −0.105*

(0.032) (0.057)

L. LME −2.141*** −1.101***

(0.310) (0.317)

L. Volume 0.133 0.042

(0.075) (0.083)

Constant 9.136*** 6.598***

(1.626) (1.631)

Observations 547 529

Number of CO_ID 153 154

R-squared 0.399 0.267

Year FE Yes Yes

Source: Prepared by authors 
Note: Robust standard errors in parentheses ***p<0.01, **p<0.05, *p<0.1 
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6. Conclusion
Financial decision-makers face difficulties in taking financial decisions due to the factors like a less 
transparent information environment, higher information asymmetry etc. Moreover, the manage
ment sometimes intentionally makes the financial disclosures less readable to hide negative 
information from the stakeholders. The information processing cost increases as the readability 
reduce. Therefore, in this paper, we are interested in examining the relationship between ARR and 
Synchronicity in the Indian context for the period 2015–16 to 2019–20.

In contrast to Bai et al. (2019), this paper finds a positive relationship between ARR and future 
Synchronicity (supports Hypothesis 1). As the annual report becomes more readable, the informa
tion environment becomes more transparent, and information asymmetry reduces, the amount of 
publicly available information increases; as a result, Synchronicity also increases. On the other 
hand, when the annual reports are less readable, only sophisticated investors will be able to 
understand and reflect the information in the stock prices. At the same time, the uninformed 
investors will be taking the decision based on the publicly available information; hence 
Synchronicity reduces. As Li (2008) finds, annual reports published with less readability help the 
management to delay adverse information into stock prices.

According to the literature, both information transparency (Farooq & Ahmed, 2014) and opa
queness (Jin & Myers, 2006) can cause Synchronicity. When the disclosures are opaque, none of 
the stakeholders can benefit from firm-specific information because such information is not 
available; hence the stakeholders use stock price fluctuations as an information source and 
Synchronicity decreases. When the firms are more transparent, all the stakeholders use the 

Table 6. Conditioning effects of analyst following
Analyst following

High Low
(1) (2)

VARIABLES Synchronicity Synchronicity
L. Fog −0.010* −0.009

(0.005) (0.007)

L. ROA 0.004 0.002

(0.010) (0.005)

L. Leverage −0.454 −0.517

(0.714) (0.575)

L. MTB −0.078* 0.008

(0.040) (0.021)

L. LME −1.336*** −1.672***

(0.256) (0.322)

L. Volume −0.030 0.085

(0.077) (0.060)

Constant 7.923*** 7.183***

(1.246) (1.463)

Observations 695 584

Number of CO_ID 198 166

R-squared 0.368 0.320

Year FE Yes Yes

Source: Prepared by authors 
Note: Robust standard errors in parentheses ***p<0.01, **p<0.05, *p<0.1 
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available information, so Synchronicity increases. The median Fog index for the sample is 34.6, 
which denotes that the sample firms are not highly transparent or opaque in public disclosures. On 
average, the firm in the sample publishes readable annual reports. Hence, we cannot conclude 
that the opaque nature of the disclosure practices is the only reason for high Synchronicity.

Table 7. Two-stage regression analysis

1
st 

Stage Regression 2
nd 

Stage Regression

(1) (2) (3) (4)
VARIABLES Fog Flesch Kincaid Synchronicity Synchronicity
Residual Fog −0.011**

(0.005)

Residual Flesch −0.004**

(0.002)

Age 0.234 0.538

(0.181) (0.736)

Business Segments - -

Size 1.590** 1.937*

(0.639) (1.113)

Auditor Quality - -

MTB 1.018*** 1.628***

(0.128) (0.241)

Volatility of 
earnings

0.000 0.000

(0.000) (0.000)

Volatility of returns 0.234 1.060

(0.292) (1.092)

Tobin’s Q −1.398*** −2.180***

(0.114) (0.214)

L. ROA 0.017** 0.014*

(0.007) (0.007)

L. Leverage −0.055 −0.214

(0.405) (0.481)

L. MTB −0.058 −0.015

(0.040) (0.033)

L. LME −2.059*** −2.207***

(0.349) (0.366)

L. Volume 0.018 −0.033

(0.090) (0.084)

Constant 8.376 30.968 9.968*** 11.000***

(10.704) (35.312) (1.414) (1.473)

Observations 1,045 944 841 756

Number of CO_ID 242 224 240 223

R-squared 0.097 0.449 0.317 0.306

Year FE Yes Yes Yes Yes

Source: Prepared by authors 
Note: Robust standard errors in parentheses ***p<0.01, **p<0.05, *p<0.1 
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Further, we find that in the Indian context, the proportion of sophisticated investors (like 
institutional investors) is high. To check whether the relationship between ARR and Synchronicity 
changes with the changes in institutional investment, information asymmetry, and analyst follow
ing, we classified the sample into two subgroups based on the median institutional investment, 
information asymmetry, and analyst following. The findings indicate that the positive relationship 
between ARR and future Synchronicity is more pronounced for the firms with higher institutional 
investment (supports Hypothesis 2), lower information asymmetry (supports Hypothesis 3), and 
higher analyst following (supports Hypothesis 4). The results are robust when we address the 
potential endogeneity issue suspected on readability. Thereby we prove that the increased 
Synchronicity in the sample is due to the improved information transparency in the market. 
When the ARR is higher, both the informed and uninformed investors in the market make use of 
the information, and as a result, all the available information easily gets incorporated into the 
stock prices and hence Synchronicity increases. Since the proportion of sophisticated investors is 
higher in the Indian capital market when the annual reports are less readable, only the sophisti
cated investors in the market can incorporate such information in the stock prices, and as a result, 
Synchronicity decreases.

The results of the paper help in understanding how the informativeness of the annual reports 
(measured via the ARR) affects Synchronicity in an emerging market like India. Further, the 
findings also indicate how readability contributes to a better information environment. To 
a great extent, the informativeness of the annual reports helps reduce the surprise component 
in the future. The higher the ARR, the better the information transparency, the lower the informa
tion asymmetry, the better the information environment, which results in higher Synchronicity. We 
also find that the results may change according to the variation in the proportion of institutional 
investment, analyst following and information asymmetry in the capital market. The findings of 
the paper will be helpful for the investors and the management to understand how vital disclosure 
readability is to achieve better market efficiency. Better Synchronicity indicates more efficient 
market conditions and informationally efficient price movements. Hence under an efficient market 
condition, investors can use price fluctuations as an information source to make decisions. The 
findings also indicate that the management should be more cautious about the disclosure read
ability if their firms have lower institutional investments, higher information asymmetry and lower 
analyst following.
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Appendix I
Information asymmetry, institutional investment, analyst coverage and Synchronicity

This section shows the relationship of information asymmetry, institutional investment, analyst 
following with Synchronicity. Table A1 shows a positive and significant relationship between 
institutional investment, analyst following and Synchronicity, which confirms the results of existing 
literature (Farooq & Ahmed, ; Ntow-Gyamfi et al., 2015). The direction of the relationship between 
information asymmetry and Synchronicity is negative but not statistically significant.

Table A1. Information asymmetry, institutional investment, analyst coverage and stock return 
Synchronicity

(1)

VARIABLES Synchronicity
L. Fog −0.007*

(0.004)

L. Asymmetry −0.001

(0.005)

L. Institutional investment 0.005**

(0.002)

L. Analyst following 0.462**

(0.209)

L. ROA 0.010*

(0.005)

L. Leverage −0.357

(0.518)

L. MTB −0.037

(0.038)

L. LME −1.981***

(0.303)

L. Volume 0.029

(0.073)

Constant 9.162***

(1.134)

Observations 1,189

R-squared 0.320

Number of CO_ID 345

Year FE Yes

Source: Prepared by authors 
Note: Robust standard errors in parentheses ***p<0.01, **p<0.05, *p<0.1 
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