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Abstract

This study examines the influence of textual coherence on the informativeness of annual
integrated reports in South Africa. Using latent semantic analysis (LSA) to measure coherence,
I demonstrate that the informativeness of integrated reports is positively associated with their
coherence. Further analysis reveals that coherence mitigates the negative effects of linguistic
complexity, captured by the Fog Index, on report informativeness and stock price delay. My
findings contribute to the growing literature on integrated reporting (IR) by documenting a
potential benefit for investors and also suggest that the Fog Index or other traditional measures
of linguistic complexity may not be sufficient to gauge the consequences of IR adoption on

the informativeness of annual reports.
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l. Introduction

A growing body of literature documents the inability of annual reports to clearly
communicate relevant information to investors (Dyer et al., 2017; Guay et al., 2016; KPMG,
2011; Li, 2008; SEC, 2013). Textual attributes, such as the Fog Index (Li, 2008) and the length
of annual reports (Loughran and McDonald, 2014), reduce the usefulness of text in these
reports for investors (Lee, 2012; You and Zhang, 2009). Therefore, there has been an
increasing demand for a new style of disclosure that provides relevant information that is
easier to process for stakeholder groups. Integrated reporting (IR) has emerged as a potential
response to this demand. This paper examines a key related research question: Do integrated
reports mitigate the poor readability of text in annual reports?

IR is a global reporting framework conceptualised by the International Integrated
Reporting Committee with the two-fold objective of improving communication to investors
about a firm’s value-creation process and promoting integrated thinking among firm managers.
Integrated reports replace traditional annual reports’ and provide a concise message about
how a firm’s strategy, governance, performance, and prospects lead to the creation of value
over the short, medium, and long term. Not surprisingly, prior research on the consequences
of IR adoption documents benefits related to the adoption; for example, Lee and Yeo (2016)
and Barth ez al. (2017) find a positive association between IR adoption and firm value.

However, there is limited empirical evidence on the role of the textual attributes of IR.
Du Toit (2017) reports that integrated reports have higher linguistic complexity, where
linguistic complexity is proxied by Flesch Reading Ease, the Flesch-Kincaid Formula, and
the Gunning Fog Index. Caglio et al. (2020) document that the textual attributes of IR, such
as readability, conciseness, and tone, are positively associated with economic benefits such
as firm value, stock liquidity, and analyst forecast accuracy. In conjunction, these findings
suggest that integrated reports use complex words and investors benefit from integrated
reports that are linguistically less complex. However, what is unclear from the evolving
literature on IR is the extent to which integrated reports successfully mitigate the linguistic
complexity of reports and consequently become more informative to investors. In this paper,
I attempt to fill this gap in the literature, focusing on the “connectivity” principle of IR.

Connectivity refers to combining all the pieces of a value-creation story cohesively in a
single disclosure. It promotes integrated thinking, prompting managers to connect the various
value drivers of a firm and communicate the same in a single report. If the principle of
connectivity is followed in its true spirit, then the process of connecting the value drivers
should improve the coherence of annual integrated reports. Improved text coherence is likely
to improve the readability of reports by mitigating their linguistic complexity.

The linguistics literature identifies coherence as an essential element of writing since it

2 In the remainder of the paper, the term “integrated reports” represents annual reports published after the
mandate in South Africa. Thus, after 2010, annual reports and integrated reports convey the same meaning.
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enables the text to convey its meaning (Bamberg, 1983; Grosz and Sidner, 1986). Coherence
is defined as the ease with which a reader can understand a passage in a text given the
knowledge obtained from reading the preceding passage. In other words, coherent text builds
upon the preceding passage, thereby connecting all the passages of a text. Therefore, to the
extent a piece of text with high coherence is easier to comprehend and serves the
communication purpose (Wolf and Gibson, 2005), it is likely to reduce information
processing costs for investors. Thus, I predict that the informativeness of integrated reports is
higher for reports with higher coherence.

Next, I examine whether coherence mitigates the negative influence of traditional
complexity on the informativeness of integrated reports. Given the central importance of
coherence in linguistics, it should play a vital role in easing the processing of complex annual
reports. In other words, a coherent integrated report is likely to mitigate the poor readability
induced by the complex words used in integrated reports. On the basis of this, I argue that
while integrated reports could have higher linguistic complexity, as reported by du Toit (2017)
and Caglio et al. (2020), the coherence of such reports is likely to mitigate their complexity.
Thus, coherence should make it easier for investors to process the information contained in
these reports, consequently making them more informative. Since an integrated report
combines complex pieces of information into a single document, the benefit of higher
coherence should be higher for reports that have higher complexity. Therefore, I predict that
the positive association between the coherence of integrated reports and the informativeness
of these reports is stronger for reports that are more complex.

I begin the empirical analysis using a sample of 2,780 firm-year observations of firms
listed on the Johannesburg Stock Exchange (JSE) and headquartered in South Africa during
the period 2011 to 2019. I use latent semantic analysis (LSA) to compute the coherence of
each annual report in my sample. LSA allows for calculating the cosine of the angle between
two vectors, where each vector could represent a part of the text, such as a sentence or a
paragraph. Details of this computation algorithm are provided in Appendix A.

I first examine whether the higher coherence of integrated reports is associated with the
higher informativeness of these reports. To capture report informativeness, I measure the
investor response to the release of these reports by computing the 3-day absolute cumulative
abnormal returns (CAR) around the filing date of integrated reports by the firms in my sample.
On the basis of the arguments presented earlier, I expect a positive association between the
coherence of integrated reports and the informativeness of these reports. My findings support
this prediction. Specifically, I find that the absolute 3-day (7-day) CAR of firms whose reports
are more coherent are higher by approximately 1.5 (2.6) percentage points.

To further corroborate the above finding related to increased informativeness, I examine
whether the coherence of integrated reports is associated with more information being

impounded into stock prices. Market frictions, such as incomplete information or information
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asymmetry, lead to stock price delay (Callen et al., 2013; Hou and Moskowitz, 2005), which
is a delayed adjustment of the stock price to new information. If the coherence of integrated
reports makes these reports more informative, price discovery should also occur faster,
leading to a reduction in stock price delay. Consistent with this prediction, I find that the stock
price delay of firms with higher coherence reports is lower by approximately 6 percentage
points.

The next cross-sectional test examines whether coherence mitigates the negative impact
of the linguistic complexity® of reports. While prior studies have used report length and the
Fog Index to capture the complexity of integrated reports (Caglio et al., 2020; du Toit, 2017),
these measures may not fully capture the textual attributes of integrated reports because IR
emphasises coherence, which is a lesser studied attribute of disclosures in the literature. IR,
through the principle of connectivity, is expected to combine various reports, such as
sustainability reports and annual reports, into a single coherent disclosure that conveys a
firm’s value-creation story. Producing a report with high connectivity would require managers
to integrate the various value drivers of the firm into a single coherent document. Thus, the
coherence of integrated reports is likely to reduce the information processing costs for
investors significantly. This benefit of coherence should be observed more for reports that
have higher linguistic complexity and therefore poor readability. If this is true, then a coherent
integrated report should mitigate the poor readability captured by the Fog Index. In other
words, a coherent integrated report should be easier for investors to process despite the higher
Fog Index and consequently should be more informative to investors. To test this prediction,
I examine whether the association between report informativeness and coherence varies with
the Fog Index of integrated reports. I find that the relationship between CAR (stock price
delay) and the coherence of reports is more positive (more negative) for firms with a higher
Fog Index.

This study contributes to several streams of the literature. First, it adds to the evolving
textual literature on IR and shows that the coherence of integrated reports is crucial to the
usefulness of IR to investors. In particular, this study complements the works of Caglio et al.
(2020) and du Toit (2017) and adds a new dimension to the text-based research on IR. Caglio
et al. (2020) document that integrated reports are useful for an investor when these reports
have lower linguistic complexity, where complexity is measured using traditional measures
such as the Fog Index. This paper builds upon their work and proposes that integrated reports
could be beneficial to investors even when the linguistic complexity is high, provided that
these reports are written coherently. Thus, this paper adds to the existing literature on IR by
moving one step closer to understanding the textual attributes of integrated reports.

Second, this paper aids the regulators in their endeavour to achieve improved readability

of corporate disclosures by highlighting the role of coherence in mitigating the effect of

3 The terms “linguistic complexity” and “complexity” are used interchangeably in this paper.
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complex words in a document. The finding that coherence in a report gains more importance
when the words used in the report are complex sheds light on the future path that firms could
follow to improve transparency in their disclosures without necessarily reducing the usage of
complex words. The findings in this study could be easily extended to other markets owing
to the ease of computation of the coherence measure and the large sample availability of
annual reports.

Finally, this study adds to the literature that examines the usefulness of IR to investors.
Prior literature on IR shows the economic consequences of IR adoption, such as an
improvement in analyst forecast accuracy, a reduction in the cost of capital, and an increase
in investment efficiency (Baboukardos and Rimmel, 2016; Bernardi and Stark, 2018; Zhou et
al., 2017). This study adds to the literature by documenting a potential channel through which

some of these economic benefits could accrue to the firm.

Il. Background and Hypotheses Development
2.1 Integrated Reporting—Institutional Background

The global financial crisis of 2007 was an inflection point for reporting frameworks.
Investors and creditors demanded clear and relevant information regarding value creation,
risk management, and external factors that influence business. With the demand for a new
style of disclosure increasing with time, there was a need to create a globally accepted
framework that results in comprehensive communications by an organisation about value
creation over time. Today, this new style of reporting framework is known as IR. IR facilitates
the presentation of all the value drivers of a firm in a single report. It also provides a synergy
between those value drivers so that investors can understand the value-creation story of a firm
in conjunction with the risk embedded in the firm and its risk management practices.

In 2009, the Prince of Wales chaired a meeting of various stakeholder bodies, such as
investors, companies, regulators, and standard setters, to establish the International Integrated
Reporting Committee, a body to supervise the creation of a globally accepted IR framework.
This body was officially created in August 2010 and was renamed the International Integrated
Reporting Council (IIRC) in November 2011.

The IIRC, in its International Integrated Reporting Framework, defines an integrated
report as a concise communication about how an organisation’s strategy, governance,
performance, and prospects, in the context of its external environment, lead to the creation of
value in the short, medium and long term (IIRC, 2021). With the IIRC starting a pilot
programme to develop an IR framework that included 90 businesses, South Africa started a
transition to IR. In February 2010, the King III Codes of Governance were made a mandatory
part of listing requirements in the JSE for South African firms. One of these requirements was

to prepare an integrated report on a ‘comply or explain’ basis. To assist firms, a voluntary,
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not-for-profit organisation called the Integrated Reporting Committee of South Africa (IRC)
was formed in 2010. The IRC created a framework to ease the process of transitioning from
traditional reporting to IR.

One of the key elements of an integrated report is the connectivity or integration of
information. Connectivity promotes integrated thinking among the managers of a firm,
leading to better strategic decision-making, more connected departments within the firm, and
improved internal processes. IR combines the various value drivers of a firm in a single report.
For example, an integrated report describes an organisation’s business model and its
connection with the six types of capital identified by the IIRC (financial, human, intellectual,
manufactured, social, and relationship capital). The report communicates to investors the
extent to which the business depends on these types of capital, thereby highlighting the
potential risks and opportunities that the organisation faces.

This concept of integrated thinking differentiates IR from traditional reporting. For
example, the Management Discussion and Analysis (MD&A) section of an annual report
provides information on firm performance in the prior year and future projections. It also
discusses key trends and risks in the business. The information, however, is not presented in
a connected fashion. IR, on the other hand, documents all the resources, or capitals, of a firm
and how these resources are linked to the firm’s strategy. Traditional reporting occurs in silos,
but IR connects these silos to present a holistic picture of the organisation.

The annual integrated report of 2015 prepared by Kumba Iron Ore Ltd, a major South
African supplier of iron ore to the global steel industry, is an example of how the connectivity
of information is the core of an integrated report. Kumba’s report integrates strategy, the
business model, the operating context, risks and opportunities, and governance. The six types
of capital are introduced early in the report with key inputs, and the outcomes of each capital
are clearly specified. The actions needed to achieve these outcomes are also detailed. The
report uses a diagrammatic representation of the business model to achieve this connectivity.

The IIRC believes that an integrated report should explain the reporting entity’s
interrelated financial, environmental, social, and corporate governance information. At the
same time, it should be presented in a clear, concise, consistent, and comparable manner. To
help organisations transition to IR from traditional reporting, the IIRC proposes a set of
guiding principles. These principles assist firms to prepare integrated reports that achieve the
objectives of integrated thinking and effective communication to investors. According to the
IIRC, an integrated report should report on the following dimensions: (1) organisational
overview, (2) governance mechanisms, (3) business model overview, (4) risks that a firm faces
and existing and future opportunities, (5) strategy formulation and resource allocation
mechanism and structure, (6) dimensions of organisational performance and its metrics, and
(7) future orientation and outlook. These seven points are the pillars of the official IR
framework issued by IIRC in 2013.
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2.2 Coherence of Integrated Reports

The objectives of IR aim at the unification of all pieces of relevant information into a
single report. An integrated report is expected to provide financial and non-financial
information in a ‘cohesive’ fashion (Caglio et al., 2020). Thus, IR is expected to improve the
readability of reports through the principle of connectivity by connecting all the pieces of a
value-creation story in a cohesive manner. The principle of connectivity is closely linked to
the linguistic notion of coherence. Coherence is a vital element of writing because it enables
the text to convey its meaning (Bamberg, 1983; Grosz and Sidner, 1986). It is defined as the
ease with which a reader can understand a passage in a text given the knowledge obtained
from reading the passage immediately preceding the current one. In other words, a coherent
text builds upon the preceding passage, thereby connecting all the passages of a text.
Therefore, a piece of text that is highly coherent is easier to comprehend and serves the
communication purpose (Wolf and Gibson, 2005). Thus, if the IIRC guidelines on
connectivity of information are followed in their true spirit, the coherence of annual integrated
reports is likely to reduce the information processing costs for investors. Thus, integrated
reports with higher coherence should prove to be more informative to investors. This

discussion leads to the following hypothesis:

H1: The informativeness of an integrated report is positively associated with its

coherence.

2.3 Coherence of Integrated Reports and Stock Price Delay

Lawrence (2013) documents that simple disclosures attract investors. In other words,
disclosures with higher linguistic complexity lead investors to neglect stocks, causing stock
price delay (Callen ef al., 2013; Hou and Moskowitz, 2005). Thus, if coherence improves the
readability of integrated reports, the stock price delay should be reduced. Callen et al. (2013)
document that when the market-wide component of information is held constant, the quality
of the pre-existing information set influences the speed at which the stock price adjusts to the
arrival of news, also known as stock price delay. They build upon the work of Hou and
Moskowitz (2005), who document that market imperfections such as information symmetry
lead to stock price delays. Callen et al. (2013) show that poor accounting quality renders the
investors’ pre-existing information set inferior, leading to a slower adjustment of stock prices
to news. Based on their arguments, if the pre-existing information set of investors can be
improved, stock price delay should be reduced. IR, through a reduction in information
processing costs, could potentially achieve this. Therefore, I predict that the stock prices of
firms with coherent reports will adjust faster to newly arriving information. This discussion

leads to the following hypothesis:
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H2: Stock price delay is negatively associated with the coherence of integrated

reports.

2.4 Linguistic Complexity, Coherence, and Informativeness

Prior literature in accounting and finance captures the linguistic complexity of
disclosures using several textual attributes, such as the Fog Index (Li, 2008), report length
(Loughran and McDonald, 2011), and file size (Loughran and McDonald, 2014). There is
ample evidence from prior studies that these measures are strongly associated with capital
market outcomes. Cazier and Pfeiffer (2015) show that price discovery is slower for firms
that produce long annual reports with excessive boilerplate. Brown and Tucker (2011) find
that when the MD&A section borrows text from the previous year and contains relatively less
new information, it evokes a low response from the market at the time of filing. Dyer ef al.
(2017) find that boilerplate text in annual reports is positively associated with measures of
information asymmetry, such as liquidity, analyst following, and institutional ownership.

In the case of IR, there is little documentation of its textual attributes. Du Toit (2017)
provides small-sample evidence of an increase in the linguistic complexity of integrated
reports, where linguistic complexity is captured using traditional measures such as Flesch
Reading Ease, the Flesch-Kincaid Formula, and the Gunning Fog Index. Caglio et al. (2020)
suggest that the linguistic complexity of integrated reports should be measured using
traditional measures, such as length and the Fog Index, and find that IR is beneficial to
investors when integrated reports are concise and have a lower Fog Index.

I complement the findings of Caglio ef al. (2020) and suggest that IR could be beneficial
to investors even when these reports have a higher Fog Index. IR is expected to reduce the
linguistic complexity of reports through the principle of connectivity by connecting all the
pieces of the value-creation story in a cohesive manner. The connectivity principle ensures
that the relationships among key elements included in the report are explicitly and clearly
presented. Investors observe the connectivity of a report by reading it. Producing a report with
high connectivity would require managers to integrate the various value drivers of the firm
into a single coherent document. Thus, the coherence of integrated reports is likely to reduce
the information processing costs for investors significantly. This benefit of coherence should
be observed more for reports that have higher linguistic complexity, and therefore poor
readability, to begin with. If a report uses simple words and already has a high readability, the
scope to further improve the readability via coherence is not very significant. However, if a
report uses complex words and therefore has poor readability, coherence could play a pivotal
role in reducing the complexity of the document by connecting the complex words in such a
way that the readability of the document improves significantly. Therefore, I expect coherence
to be more beneficial for reports with higher linguistic complexity or poor readability. This

discussion leads to the following hypotheses:
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H3A: The relationship between coherence and informativeness is more positive for
firms with a higher Fog Index.
H3B: The relationship between coherence and stock price delay is more negative

for firms with a higher Fog Index.

lll. Research Framework and Empirical Results
3.1 Data and Sample

I collect the data for testing the hypotheses from various sources. I obtain firm-year
observations for firms domiciled in South Africa and listed on the JSE for the period 2011 to
2019 from Compustat Global. This period corresponds to the years after IR was mandated,
when firms had to either follow IR or explain the reason if they chose not to follow IR. I
combine these data with daily stock price data from the Compustat Securities file to compute
stock price delay. To create a coherence score based on LSA, I obtain annual reports in PDF
format for all firms in my sample from 2011 to 2019 from S&P Capital 1Q. Annual reports
are not available for 131 firm-years during this period. Of the available reports, I retain only
those that could reasonably be identified as integrated reports. To ensure this, I run a search
algorithm for the term “integrated report” in each report and only retain those that return a
minimum of five* occurrences of this term. This algorithm leads to a rejection of 378
downloaded reports. Thus, a total of 509 observations are excluded from the Compustat

universe on the basis of these criteria. Table 1 presents details of the sample construction.

Table 1 Sample Selection

DROPPED SAMPLE

SIZE

Compustat Global Data for South African firms 2011-2019 2,780
Drop missing observations for control variables:

Drop observations with no annual integrated report available (509) 2,271

Drop missing control variables from Abret Regression (221) 2,050

Drop missing control variables from Delay Regression (345) 1,705

FIRM-YEAR SAMPLE 1,705

3.2 Measuring Coherence

Investors observe the connectivity of a report by reading it. If the manager has connected

4 The choice of five occurrences is not based on prior literature but merely on an empirical observation of
my sample. For example, the 2017 integrated report of Kumba Iron has 15 mentions of the term “integrated
report”, excluding the occurrences in the footer of each page. On the other hand, some firms mention this
term just to explain the reason for not complying with IR. Keeping five occurrences as a threshold ensures
that the firm is following IR.
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various value-creating elements to present the value-creation story to investors, this should be
reflected in the text of the report. Connectivity relates to the concept of coherence in
psycholinguistics. Pinker (2014) proposes that a coherent text conveys the idea efficiently,
while if the text is not coherent, the reader disregards the information it presents. To capture
this coherence, 1 follow prior work in the linguistics literature. Linguistics theory defines
coherence as the characteristic of textual discourse that allows a reader to “move easily from
one sentence to the next and read the paragraph as an integrated whole” (Bamberg, 1983, p.
417). This definition of coherence is effectively captured in the coherence function of the R
software package. The coherence function uses LSA to create a measure of the dependence
of a given paragraph in the text on the preceding paragraph. This measure of dependence
conveys the coherence of the text.

Foltz et al. (1998) propose a simple algorithm to capture the coherence of a text using
LSA. They posit that coherence can be computed by comparing one text unit to an adjoining
text unit and then measuring the degree to which the two are semantically related. The unit of
text could be a sentence or a paragraph. Crossley and McNamara (2011) suggest that this
notion of textual coherence is similar to the concept of the “givenness” of text. Givenness
captures the proportion of given information to new information in a text. In other words,
givenness represents the amount of information that can be recovered from the preceding
discourse. Not surprisingly, the linguistics literature documents a strong positive association
between the givenness of text and coherence. Consequently, givenness has been widely used
as a proxy for coherence (Crossley and McNamara, 2011). Therefore, I use the givenness of
text as the measure of coherence in this paper, where I capture givenness using the semantic
relatedness of adjoining units of text.

To measure semantic relatedness, prior literature has proposed examining the cosines
between the vectors of two units of text (Higgins and Burstein, 2007; Foltz et al., 1998;
Giinther et al., 2015). This cosine measure is labelled as the coherence between the two units
of text. The cosine between two adjoining sentences is known as local coherence, and the
average value of the cosines for sentences of two adjoining paragraphs is known as global
coherence. The LSAfun package in R has an inbuilt function known as ‘coherence’ that
computes both coherence measures. For this study, I focus on global coherence because
coherence between paragraphs is likely to be more informative to the readers, and label global
coherence as coherence, denoted by coherence. | scale the variable to allow it to vary between

0 and 1. Further details on computing coherence are provided in Appendix A.
3.3 Measuring Stock Price Delay

Following Hou and Moskowitz (2005) and Callen et al. (2013), I calculate the average
delay with which information is absorbed into stock prices by first regressing stock returns

for each firm on contemporaneous market returns and four lagged market returns as follows:
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where r; is the return on stock i and R, is the market return in week ¢. The underlying concept
of a stock price delay is the lagged stock price response to market news. If the stock price
response to new information is delayed, returns from the prior period will have explanatory
power for contemporaneous stock returns. In such a case, d;, could be non-zero. This is an
unrestricted regression. In the case of no stock price delay, all d;, will be equal to zero. This

is a restricted regression. Stock price delay is defined as

Riestri
Delay — 1 _ (Rzrestnc.ted ) (2)
unrestricted

When the delay is larger, lagged returns explain some variance in contemporaneous
returns. Model (1) is estimated using weekly returns from July;-1 to June, to calculate Delay;.
The model uses market returns, or systematic news, as the stimulus to which stock i responds.
In this manner, newly arriving market-wide information is held constant.

Delay computed at the individual stock level may induce estimation error. To mitigate
this, I estimate delay at the portfolio level and use it for my main specification. I first sort the
firms into deciles on the basis of their size and then sort them into deciles on the basis of the
stock-level delay measure computed earlier. I then re-compute the delay on the basis of

portfolio returns.
3.4 Empirical Framework and Results
3.4.1 Test for informativeness

Hypothesis H1 predicts that the informativeness of integrated reports is positively
associated with the coherence of these reports. Following prior literature (see, for example,
Merkley (2013)), I capture the informativeness of reports by measuring investor response to
their release. Following prior studies (Bushee et al., 2010; Rogers and Van Buskirk, 2009), I
examine investor response to the issuance of integrated reports by using the absolute market-
adjusted return in a short window around the filing of the integrated report. The model used

is as follows:

(Abret1 (or Abret3)) = P, + B, HighCoherence + Lf;Controls
+Firm Fixed Effects + ¢ 3)

In equation (3), Abretl (Abret3) is the absolute market-adjusted CAR for a firm in the [-
1,+1] ([-3,+3]) window around the filing of its annual report; HighCoherence is a dummy
variable that takes the value of 1 if a firm’s annual report has above median coherence in a
given year; and Controls is a vector of control variables. Following Merkley (2013), I
control for firm characteristics as in equation (3), change in earnings (adjROA), and the
number of analysts following the firm (ranalyst). Also, following prior studies (Lang and

Stice-Lawrence, 2015; Li, 2008), I control for commonly known determinants of linguistic
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complexity, such as firm size (mktval), age of the firm (age), leverage (lev), market-to-book
ratio (mtb), earnings surprise (earnsurp), and an indicator for loss making firms (loss), along
with the Fog Index (fog) and length of annual reports (length). 1 additionally control for the
most recent earnings announcement (4bretg4). The definitions of all variables are presented
in Table 2. I winsorise all continuous variables at the 1% and 99% levels. Summary statistics
of these variables are shown in Table 3 Panel A, and the correlation matrix is presented in
Table 3 Panel B.

Table 2 Variable Descriptions

VARIABLE NOTATION DEFINITION/MEASUREMENT LEVEL (FIRM /
FIRM-YEAR)
CAR[-1,1] Abretl Cumulative abnormal return 3 days around the Firm-Year
filing of annual report
CAR[-3,3] Abret3 Cumulative abnormal return 5 days around the Firm-Year

filing of annual report
Portfolio Delay Delay Delay computed at portfolio level based on the =~ Firm-Year
procedure outlined in Callen et al. (2013)
Coherence Coherence  Coherence measure described in Appendix A Firm-Year
High Coherence  HighCoherence A dummy variable that takes the value of 1 if =~ Firm-Year
coherence is above its median value in a given
year and 0 otherwise

Market Value of Mktval Stock price at the end of year * total shares  Firm-Year
Equity outstanding at the end of the year
Adjusted ROA adjROA Change in ROA over the previous year. ROAis  Firm-Year
measured as net income scaled by lagged total
assets
Number of nanalyst Natural log of number of analysts from IBES Firm-Year
Analysts following the firm
CAR around abret EA 3 day or 5 day CAR around the recent most  Firm-Year
earnings earnings announcement of a firm
announcement
Loss Frequency Lossfreq Number of times a firm reports loss in last four ~ Firm-Year
years
Share Turnover Shturn Trading volume of a stock Firm-Year
Growth Mtb mktval / book value of a firm Firm-Year
Opportunities
Fog Index Fog Gunning Fog Index Firm-Year
High Fog Index HighFog A dummy variable that takes the value of 1 if = Firm-Year

fog is above its median value in a given year
and 0 otherwise

Length length Natural log of the number of words in a 10-K,  Firm-Year
after cleaning the text

Loss Indicator loss Dummy variable that equals 1 if net income <0  Firm-Year
and 0 otherwise

Earnings Surprise earnsurp Change in earnings (eps) over last year, scaled Firm-Year
by closing market price of stock

Firm Age age Natural log of the number of years in  Firm-Year
COMPUSTAT since IPO
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106 Agarwal

I include firm fixed effects and year fixed effects to control for the unobserved
characteristics along these dimensions. Standard errors are clustered at year and industry level,
where industry is defined using the Fama-French (12) classification. Hypothesis H1 predicts
a positive and significant coefficient S on HighCoherence. The results from this test are

presented in Table 4.

Table 4 Investor Response to Filing of Integrated Reports—Raole of Coherence

Table 4 reports the results from estimating equation (4) using OLS. The sample is comprised of 1,705 firm-
years spanning the period 2011 to 2019. T statistics, based on standard errors clustered by year and industry
(Fama French 12), are included in parentheses. Two-tailed p-values are indicated: *** p < 0.01, ** p <0.05,
* p <0.10. All variables are described in Table 2. Column 1 (2) reports the results for 3-day (7-day) CAR.

M @)
VARIABLES Abretl Abret3
HighCoherence 0.0150%** 0.0260%**
(3.0386) (2.7532)
CONTROL VARIABLES
mtb -0.0004** -0.0037%**
(-2.3610) (-3.2220)
mktval -0.0050%** -0.0177*
(-2.1066) (-1.7353)
adjROA -0.1043* -0.0994 ***
(-1.9054) (-2.7990)
nanalyst 0.0013 0.0019
(0.7241) (0.9318)
age -0.0011** -0.0201*
(-2.2791) (-1.7801)
earnsurp 0.0051** 0.0061**
(2.1922) (2.2133)
loss -0.0041** -0.0051%*
(-2.1331) (-1.7018)
fog -0.0035%* -0.0011**
(-2.2146) (-2.1345)
length -0.0016 -0.0006
(-0.9509) (-0.1783)
Abret EA 0.1731* 0.1090%*
(1.6934) (1.7657)
Constant 0.3439* 0.2359*
(1.7339) (1.8738)
Observations 1,705 1,705
R-squared 0.757 0.496
FIRM FE YES YES
YEAR FE YES YES

In column (1) of Table 4, the dependent variable is Abretl. The coefficient £ is +0.0150,
significant at the 1% level, suggesting that the 3-day CAR are higher by 1.5 percentage points
for firms with higher coherence. Column (2) repeats the test with the dependent variable as

Abret3. The findings in column (2) are qualitatively similar to those in column (1). Taken
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together, I document evidence of the role of the coherence of annual reports in increasing the

investor response to the issuance of integrated reports, thus finding support for hypothesis H1.
3.4.2 Tests for stock price delay

Hypothesis H2 predicts that if the coherence of reports leads to a higher response from
investors, the information contained in these reports should be impounded faster into stock
prices, thereby reducing stock price delay. I examine this hypothesis using the following

model:

Delay = p,+ f1HighCoherence + f,mktval + f3shturn
+Bynanalyst + fslossfreq + f¢Fog + f;Length
+Firm Fixed Effects +Year Fixed Effects+¢ 4

Table 5 Stock Price Delay—Role of Coherence

Table 5 reports the results from estimating equation (5) using OLS. The sample is comprised of 1,705 firm-
years spanning the period 2011 to 2019. T statistics, based on standard errors clustered by year and industry
(Fama French 12), are included in parentheses. Two-tailed p-values are indicated: *** p < 0.01, ** p <0.05,
* p <0.10. All variables are described in Table 2.

M @)
VARIABLES Delay Delay
HighCoherence -0.0742** -0.0612**
(-2.1254) (-2.2171)
CONTROL VARIABLES
Mktval -0.0074* -0.0056**
(-1.7137) (-2.1028)
shturn -0.0123%* -0.0117*
(-2.2061) (-1.9156)
nanalyst -0.0310 -0.0170
(-0.5614) (-0.7473)
lossfreq 0.0143** 0.0157**
(2.1343) (2.1557)
fog 0.0121%**
(2.1813)
length 0.0246
(1.3615)
Constant -0.0413 -0.0454
(-0.5113) (-0.3063)
Observations 1,705 1,705
R-squared 0.565 0.613
FIRM FE YES YES
YEAR FE YES YES

In equation (4), Delay is the portfolio-level delay measure. Following Callen et al. (2013)
and Hou and Moskowitz (2005), I control for the size of the firm (mktval) and the liquidity of
a firm using share turnover as a proxy (Shturn). 1 also control for the firm’s information

environment using the natural log of the number of analysts following a firm (nanalyst).
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Finally, I include lossfreq, which is the number of times a firm has reported a loss in the past
3 years. On the basis of hypothesis H2, I predict a negative coefficient 1 on HighCoherence.

Table 5 column (1) presents the results from this test. The coefficient on HighCoherence
is -0.0742, significant at the 5% level. This suggests that, on average, the stock price delay is
lower by approximately 7.4 percentage points for integrated reports with higher coherence.
These findings indicate that IR allows investors to focus their attention on neglected stocks,
thus reducing stock price delays for these stocks.

In column (2) of Table 5, I also control for textual complexity measures such as the Fog
Index and length of the report. The coefficient £ is -0.0612, significant at the 5% level,
suggesting that the stock price delay is lower by approximately 6.1 percentage points for
integrated reports with high coherence, even after controlling for the linguistic complexity of

these reports.
3.4.3 Tests for role of coherence in mitigating linguistic complexity

The next set of hypotheses examines whether the coherence of integrated reports
mitigates the negative influence of linguistic complexity on investor response and stock price
delay. I argue that coherence gains more importance in conveying the message of a text when
the text has higher linguistic complexity. If the text uses complex words, coherence can
mitigate the impact of these words on the reader by making the overall text easier to read.
Hypothesis H3 A tests for the role of coherence in mitigating linguistic complexity on investor

response. To test this hypothesis, I use the following model:

Abret = [y + f, HighCoherence * HighFog + 3, HighCoherence
+ (3 HighFog + XLf;Controls + Firm Fixed Effects
+Year Fixed Effectts + ¢ %)

In equation (5), HighFog is a dummy variable that takes the value of 1 if the annual
report of a firm has an above median Fog Index in a given year. If coherence helps investors
understand a complex text better, investor response should be higher for firms with higher
complexity and higher coherence. The coefficient §; captures the incremental influence of the
high coherence of reports on investor reaction for higher Fog Index reports. If coherence is
more useful for investors when annual reports have higher traditional complexity than when
these reports have lower traditional complexity, £ should be positive and significant. The
results from this test are presented in Table 6.

Column (1) of Table 6 presents the results for 3-day CAR. The coefficient £ is +0.0078,
significant at the 1% level. This suggests that investor reaction is higher by 78 basis points
when complex reports have higher coherence. Thus, the traditional complexity of integrated
reports is mitigated by their high coherence, leading to higher information dissemination, as
suggested by an increase in CAR. Column (2) of Table 6 documents the results for the 7-day

CAR. The results are similar to those in column (1). This suggests that investor response
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deteriorates when a report is complex to read and has poor coherence in the cross-section of

firms.

Table 6 Role of Coherence in Mitigating the Influence of the Fog Index on Investor

Response

Table 6 reports the results from estimating equation (6) using OLS. The sample is comprised of 1,705 firm-
years spanning the period 2011 to 2019. T statistics, based on standard errors clustered by year and industry
(Fama French 12), are included in parentheses. Two-tailed p-values are indicated: *** p < 0.01, ** p <0.05,
* p <0.10. All variables are described in Table 2. Column 1 (2) reports the results for 3-day (7-day) CAR.
The control variables used are the same as those in Table 4.

(1 (2

VARIABLES Abretl Abret3
HighCoherence*HighFog 0.0078%** 0.0089**

(4.1551) (2.2158)
HighCoherence 0.0086** 0.0123%**

(2.1582) (5.9566)
HighFog -0.0047*** -0.00571***

(-5.6856) (-5.3749)

CONTROL VARIABLES YES YES
Observations 1,705 1,705
R-squared 0.721 0.883
FIRM FE YES YES
YEAR FE YES YES

Table 7 Role of Coherence in Mitigating the Influence of the Fog Index on Stock Price

Delay

Table 7 reports the results from estimating equation (7) using OLS. The sample is comprised of 1,705 firm-
years spanning the period 2011 to 2019. T statistics, based on standard errors clustered by year and industry
(Fama French 12), are included in parentheses. Two-tailed p-values are indicated: *** p < 0.01, ** p < 0.05,
* p <0.10. All variables are described in Table 2. Column 1 (2) reports the results for 3-day (7-day) CAR.
All variables are described in Table 2. The control variables used are the same as those in Table 5.

1
VARIABLES Delay
HighCoherence*HighFog -0.0534*%*
(-3.9167)

HighCoherence -0.0786**

(2.2385)
HighFog 0.0347%**

(5.5121)
CONTROL VARIABLES YES
Observations 1,705
R-squared 0.586
FIRM FE YES
YEAR FE YES

Using a similar argument, I test hypothesis H3B using the following model:
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Delay = B, + B, HighCoherence x HighFog + 8, HighCoherence
+fB; HighFog + fymktval + Ssshturn + fgnanalyst
+B,lossfreq + BgFog + foLength + Firm Fixed Effects + ¢ 6)

Hypothesis H3B posits that reports that more complex to read would lead to a lower
stock price delay if they have higher coherence. On the other hand, complex reports with low
coherence would increase the stock price delay. Thus, the coefficient £ should be negative.
The results from this test are presented in Table 7.

In Table 7, the coefficient f; is -0.0534, which is statistically significant at the 1% level.
This finding suggests that reports with higher complexity lead to a lower stock price delay if
they are coherent to read. Thus, coherence mitigates the complexity of annual reports, leading

to the faster adjustment of stock price to firm-level information.

IV. Conclusion

Prior studies document the diminishing response of investors to the filing of annual
reports. These studies support the regulatory concern of a reduction in the ability of annual
reports to convey relevant information to investors. In response, IR attempts to mitigate the
poor readability of annual reports by connecting all pieces of relevant information into a single
report. The endeavour is to supply all information to investors through a single document that
is coherent to read. I examine whether coherence mitigates the traditional complexity of
disclosures by making them more informative to investors. I find that the 3-day (and 7-day)
absolute CAR around the filing of integrated reports are higher for firms with a higher
coherence in their integrated reports, suggesting that coherent reports are more informative to
investors. I further examine whether coherence gains more importance when reports are more
complex to read, as captured by the Fog Index. I find evidence to support that coherence
mitigates the negative impact of the Fog Index on investors and is an important tool to
understand reports when they have a high Fog Index. These findings highlight the role played
by the coherence of information contained in integrated reports in increasing the ease of
information processing by investors.

On the basis of these findings, this study lends support to the usefulness of IR as a
response to mitigate the poor readability of annual reports. IR was mandated in South Africa
with the objective of reducing the complexity of disclosures by making reports more coherent,
allowing investors to access all relevant information in one place in a cohesive and integrated
fashion. This study finds evidence that IR succeeds in achieving these objectives.

However, there is further scope for research to examine the role of textual attributes in
the context of IR. A recent study by Siano and Wysocki (2018) highlights the role of financial
numbers embedded in the text of disclosures in determining the complexity of these

disclosures. Future research could examine whether financial information in the textual
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portion of integrated reports impacts the coherence of these reports and whether the coherence

mitigates the complexity induced by the financial numbers.

“Open Access. This article is distributed under the terms of the Creative Commons
Attribution License which permits any use, distribution, and reproduction in any medium,
provided the original author(s) and the source are credited.”
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Appendix A

Coherence of texts is based on the semantic relatedness between adjoining sentences.

The algorithm to compute coherence is as follows:

1)
2)
3)

4)

5)

Download annual reports for all South African firms from the Capital 1Q database.
Convert all annual reports to text format files.
Remove all punctuation, numbers, tables, and images from the text file to create the
final file for coherence computation.
Create a co-occurrence matrix in R using the LSA package in R, using the EN_ 100K
corpus publicly available. The coherence measurement is essentially quantifying
the semantic similarity between two sentences. To achieve this, the first step is to
create a corpus. A corpus is a set of documents that is used to train the algorithm.
Herein, each document from the corpus is read and each sentence in the document
is identified as a separate vector of words. Once the vectors are established for all
the documents in the corpus, a co-occurrence matrix is created. This matrix consists
of the high frequency words in the corpus in each row and the associated sentence
words in each column. The distance between vectors of each word identify how far
they are from each other, as the overlap of words in the sentences identifies their
semantic similarity. The corpus used in this paper is the EN_100K corpus available
at http://www.lingexp.uni-tuebingen.de/z2/LS Aspaces/. This corpus consists of the
entire Wikipedia dump of 2009 and uKWaC, which is a corpus of British text, and
is made up of approximately 2 billion words. The semantic matrix available above
is created from the 100,000 most frequent (unique) words and the associated words
of the sentence are the two words preceding the key word and the three words
following the key word.
The coherence of the text is now calculated using the ‘coherence’ function in R.
This reads sentences of the supplied text in pairs and calculates the cosine of the
vectors that match the key words in the co-occurrence matrix with words in the
sentences. This process is described in further detail in Landauer and Dumais (1997).
a. Local coherence is calculated as the cosine of paired sentences, and global
coherence is calculated as the average of the ‘local coherence’ measures of the

document.

Examples of Coherence

The following text has been extracted from the 2013 integrated report of Woolworths

Holdings (WHL), a South African multinational retail organisation:

“The independence and performance of all Non-executive directors is reviewed annually

by the Chairman. A formal independence test is performed on those directors retiring by
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rotation at the annual general meeting. The Memorandum of Incorporation states that Non-
executive directors may serve for up to a nine-year period subject to rotation. The Board has
the discretion to extend the tenure of a director who has served nine-years afier being
satisfied that the director is still independent and performing his duties to acceptable
standards. Mike Leeming and Chris Nissen would have both served on the Board for nine
consecutive years and should retire at the 2013 annual general meeting. The Board, at its
discretion, has agreed to extend their tenures for an additional year. These two directors
chair the Audit, Risk and Social and ethics committees and it was considered key that their
directorships be extended to allow for a smooth transition with the incoming Finance director
and management of the Social and ethics committee. Their independence has been assessed
and the nominations committee is satisfied that they remain independent.

The Chairman, Simon Susman, is classified as non-independent by virtue of him having
held the position of Group chief executive officer within the previous three years. In addition,
he holds a number of WHL shares which are material to his wealth. Tom Boardman is the
Lead independent director who oversees matters discussed by the Board when the Chairman
may, or is perceived to, have a conflict of interest. Board evaluation WHL Board and
committee evaluations are performed every two years due to the significant amount of time
that is committed to these processes and the feedback/implementation of recommendations.
An evaluation was performed in April and May 2013 by an independent service provider. The
feedback of the results indicated that the WHL Group's strategic direction is clear, that the
Board is competent and that the core Board processes are working well. There is an
opportunity to include additional expertise, especially in the fields of information technology
and its business application as well as Australian and African retail. The streamlining of
board documentation and targeted directors' development programmes are areas which can

potentially further enhance the Board's functioning.”

The complete 2013 integrated report for WHL scores 0.78 on coherence, suggesting that
the report is 78% coherent on average. This is significantly higher than the mean coherence
of approximately 45% in the whole sample. The piece of text shown above is an example of
why the coherence is high for this report. In this text, the highlighted parts demonstrate the
pronoun density of the text. Pronoun density is the number of third-person pronouns divided
by the total number of words. Pronoun density is a proxy for the “givenness” of a text.
Givenness captures the proportion of given information to new information in the text. In
other words, givenness represents the amount of information that can be recovered from the
preceding discourse. Not surprisingly, the linguistics literature documents a strong positive
association between the givenness of text and coherence. Consequently, givenness itself has
been widely used as a proxy for coherence (Crossley and McNamara, 2011).

To see an example of low coherence, consider the following piece of text, extracted from
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the 2013 integrated report of Sentula Mining, a diversified mining company in South Africa:

“A continuing challenge across the Group is the theft of diesel from vehicles and storage
tanks. This increase in the number of litres of diesel used by the Group, not only affects
carbon emissions but also the bottom line of the business. Improved internal controls and
monitoring continues to be implemented in certain areas in an attempt to curb the problem.
Maintenance of vehicles is also a vital component of reducing carbon emissions. All
subsidiaries have strict vehicle maintenance programmes in place, not only to increase the

efficiency of these machines but also to maximise their availability.”

The complete 2013 integrated report of Sentula scores 0.43 on coherence, slightly less
than the sample average value. This piece of text highlights potential issues in the coherence
of the report. The text is discussing two topics at the same time: theft of diesel and carbon
emissions. While the reader could possibly draw a connection between these two, the text
itself does not assist the reader to do so. The text begins with identifying a concern related to
theft of diesel. However, the next sentence mentions an increased use of diesel by the
company. Such a leap of logic potentially lowers the givenness of the text, leading to lower

coherence.
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