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A B S T R A C T

Narrative disclosures should help external users to better understand managerial discretionary accruals.
However, both narrative disclosures and accruals earnings are subject to managerial discretion. This study
investigates the relationship expected between earnings management, as gauged by discretionary accruals
(DA), and readability, as measured by the Fog Index (Li, 2008). Prior studies investigate the relationship in
terms of the readability of the management discussion and analysis (MD&A) which is not directly related to
the disclosure of accruals estimation and is also not an audited section of the companys annual report. This
study makes a unique contribution to the extant literature by providing empirical evidence on the association
between DA and the readability of the notes to the financial statements (hereafter, Notes). Based on 1,021
observations for UK data drawn from FTSE All Share non-financial firms over the period 2005 to 2011,
an ordinary least squares (OLS) regression finds a positive relation between DA and the readability of the
Notes. A positive association shows that managers of firms who manage DA tend to produce more readable
Notes. This result is likely due to the absence of an incentive to manage DA along with managers awareness
of the associated risk of producing less-readable Notes, which might result in deeper analysis by auditors
and, consequently, a greater chance of them detecting DA. Thus, market participants should not always rely
on the greater readability of the Notes as an indicator of higher-quality financial statement numbers, as the
results suggest that greater readability is associated with higher DA.

©2024 ASEPUC. Published by EDITUM - Universidad de Murcia. This is an open access article under the
CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Legibilidad de las notas y devengo discrecional

R E S U M E N

La información narrativa debería ayudar a los usuarios externos a comprender mejor los ajustes por
periodificación discrecionales de la dirección. Sin embargo, tanto la información narrativa como los
beneficios devengados están sujetos a la discrecionalidad de la dirección. Este estudio investiga la
relación esperada entre la gestión de los beneficios, medida por los devengos discrecionales (DA), y la
legibilidad, medida por el índice Fog (Li, 2008). Los estudios anteriores investigan la relación en términos
de legibilidad de la discusión y análisis de la dirección (MD&A), que no está directamente relacionada con
la divulgación de la estimación de los devengos y tampoco es una sección auditada del informe anual de
la empresa. Este estudio aporta una contribución única a la literatura existente al proporcionar evidencia
empírica sobre la asociación entre los DA y la legibilidad de las notas a los estados financieros. Basándose
en 1.021 observaciones de datos del Reino Unido extraídos de empresas no financieras del FTSE All Share
durante el período 2005 a 2011, una regresión por mínimos cuadrados ordinarios (MCO) encuentra
una relación positiva entre los DA y la legibilidad de las Notas. Una asociación positiva muestra que
los directivos de las empresas que gestionan los DA tienden a producir Notas más legibles. Es probable
que este resultado se deba a la ausencia de incentivos para gestionar los DA y a que los directivos son
conscientes del riesgo que conlleva producir notas menos legibles, lo que podría dar lugar a un análisis
más profundo por parte de los auditores y, en consecuencia, a una mayor probabilidad de que detecten los
DA. Así pues, los participantes en el mercado no deberían confiar siempre en la mayor legibilidad de las
notas como indicador de una mayor calidad de los estados financieros, ya que los resultados sugieren que
una mayor legibilidad está asociada a un mayor DA.
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1. Introduction

The term ‘earnings management’ refers to the process of
altering the financial statements based on managers’ judge-
ment for either misleading the users of financial statements
about a firm’s performance or affecting contractual outcomes
that rely on reported earnings (Healy & Wahlen, 1999). Dis-
cretionary accruals (DA) as a proxy of earnings management
have been the focus of many research studies over recent
decades (e.g., Healy, 1985; Jones, 1991; Dechow & Skinner,
2000; Stubben, 2010; Eshleman & Guo, 2020). Despite the
well-documented adverse impact of DA on the communica-
tion of firm performance (e.g., Guay et al., 1996; Aldahray
& Alnori, 2020), the use of DA to manage earnings contin-
ues regardless as accounting standards allow managers the
latitude to estimate many of the figures in the financial state-
ments. However, such standards also require managers to
disclose these estimations in the Notes and such disclosure
should thus aid statement users to better understand the es-
timations and assumptions made by managers in determin-
ing DA.

The Notes are scrutinised by financial statement users to
seek additional information about accounting estimations
(Faello, 2015). Their propensity to examine these estima-
tions is strengthened given that they are the primary source
of DA (Lev et al., 2010). For example, information about
the estimation of bad debt expenses, a key component of
DA, may be found in the Notes. Thus, the level of DA is
expected to influence the readability of the Notes. The qual-
ity of readability of the Notes is considered fundamental as
unreadable Notes are unable to serve the purpose of clarify-
ing managerial estimations of DA. Consistent with this view,
the extant empirical evidence (e.g., Abernathy et al., 2019)
suggests that managers may use less readable Notes to obfus-
cate poor performance. Thus, regulators around the world
have highlighted the importance of ensuring the readabil-
ity of company annual reports. For example, the UK’s Fin-
ancial Reporting Council (FRC) issued a discussion paper in
2011 entitled, “Cutting clutter: combating clutter in annual
reports” (FRC, 2011), following an earlier paper entitled,
“Louder than words: Principles and actions for making cor-
porate reports less complex and more relevant” (FRC, 2011).
In these two papers, the FRC highlights its concern regarding
the complexity of corporate annual reports. Furthermore, in
2007, Christopher Cox, the then-chairman of the US Securit-
ies and Exchange Commission (SEC), recommended the use
of the ‘Fog Index’ as a tool to judge the readability of annual
reports to ensure corporate compliance with plain English
rules.1

Building on these regulatory concerns, later studies invest-
igate the readability of narrative texts in annual reports (e.g.,
Lim et al., 2018; Xu et al., 2020). Lo et al. (2017) exam-
ine the association between DA and the Fog Index applied
to the readability of the MD&A rather than the Notes. The
study intends to investigate the relationship between read-
ability and managing DA to meet previous years’ earnings,
as the MD&A narrative provides the manager’s overview of
the company’s past and future performance (Li, 2008). How-
ever, details of accounting estimations and other information
related to DA are not expected to be found in the MD&A as
such information is generally made available in the Notes (Li,
2008; Kim et al., 2019). While a strong relationship may
be expected between the readability of the Notes and DA,
this relationship has not been examined empirically in the

1Details of the plain English rules can be found at https://www.sec.gov/
pdf/handbook.pdf.

extant literature. Thus, this study contributes to the literat-
ure in several ways. First, it examines UK data to examine
the readability of the Notes. Although the readability of UK
company narrative disclosures has been examined in previ-
ous studies, such studies did not focus on the Notes. For
example, some UK studies have focused on the readability
of narrative disclosures including the Chairman’s statement
(e.g., Still, 1972; Jones, 1988; Smith & Taffler, 1992; Sydserff
& Weetman, 2002; Clatworthy & Jones, 2003); risk disclos-
ure (e.g., Linsley & Lawrence, 2007); and the remuneration
report (e.g., Hooghiemstra et al., 2017). This study of the
relationship between earnings management and the readab-
ility of the Notes for UK firms is important and makes several
valuable contributions to the literature. The UK is the fifth
largest economy in the world (Kumar, 2020). In addition,
the country’s institutional features and financial reporting re-
quirements may be considered unique (Akbar, et al., 2013).
Furthermore, the content of UK annual reports has received
broad attention from both regulators and companies, with
such context attracting a “considerable amount of thought
and experimentation” (Athanasakou et al., 2020, p.28). In
addition, UK firms enjoy a great deal of discretion over both
the format and content of their financial statements, in con-
trast to firms in the US where annual reports are structured
by 10-K requirements (Athanasakou et al., 2020).

Second, the study employs a randomly generated UK
sample, where managers have no incentive to manage earn-
ings or obscure information. In contrast, previous studies
such as Lo et al. (2017) investigate the relationship between
DA and readability using a sample of firms that had met or
just beaten their previous year’s earnings. However, meet-
ing an earnings benchmark is a well-documented incentive
for managing DA (e.g., Matsumoto, 2002; Payne & Robb,
2000; Burgstahler & Eames, 2006), while earnings bench-
marks may also motivate managers to obscure information
(Bloomfield, 2002). Therefore, the employment of a random
sample in this study contributes to the literature by providing
the first empirical evidence of a relationship between readab-
ility and DA, without introducing a particular incentive for
manipulation of either element in the sample. Finally, and
most importantly, an investigation of this relationship is im-
portant as the users of annual reports typically refer to the
Notes rather than the MD&A for information concerning ac-
counting estimations (Faello, 2015; Kim et al., 2019). This
novel focus should enhance users’ understanding of the es-
timations that result in DA (Lev et al., 2010). Therefore,
the Notes are manually collected from the annual reports for
each sample firm to examine empirical evidence on the rela-
tionship between their readability and DA.

The remainder of this paper is structured as follows. Sec-
tion 2 reviews the extant literature and develops the research
hypothesis. Section 3 describes the research design, includ-
ing how readability is measured, the metrics employed to
study DA, and the estimation of the OLS model. Section
4 presents and discusses the results. Finally, Section 5 con-
cludes the paper and discusses the limitations of the study.

2. Background and Hypothesis Development

An annual report constitutes an important mechanism for
a manager to communicate the firm’s performance, with the
report readers in general focusing on earnings as the key
measure of performance (Dechow, 1994). While managers
present accounting numbers (such as earnings) in the annual
report they are also allowed to explain them in narrative text
form. Such narrative text provides the opportunity for a clear

https://www.sec.gov/pdf/handbook.pdf
https://www.sec.gov/pdf/handbook.pdf
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and uncomplicated explanation of the accounting numbers,
offsetting any ambiguity in the numbers themselves. How-
ever, both the textual and numerical information in annual re-
ports may be subject to manipulation by firm managers. Such
manipulation of numerical information is well documented
in the DA literature (e.g., Rosner, 2003; Lehmann, 2016). In
addition, managers may manipulate narratives by rendering
the text more difficult to read (Ajina et al., 2016).

Following concerns about the complexity of narrative texts,
particularly as they represent a large proportion of the annual
report (around 80% according to Lo et al., 2017), there has
been a growing demand for greater text readability (Lim et
al., 2018). Readability can be defined simply as the ease of
reading a given text (Smeuninx et al., 2020). Laksmana et al.
(2012) argue that imposing different degrees of readability
may be employed by managers as a component of impression
management.

Li (2008) produces a seminal paper on readability and
earnings and finds a positive relationship between readab-
ility, as measured by the Fog Index, and the level of earn-
ings. He shows that managers in firms with lower earnings
tend to make their narrative disclosures more complex. How-
ever, Bloomfield (2008) argues that Li’s findings are unclear
in terms of managerial role and the intentional vagueness in
the narrative texts of the annual reports. Bloomfield suggests
that, while managers may intentionally make narrative texts
more complex to obfuscate bad performance, such complex-
ity may also be attributed to the fact that bad news is simply
more difficult to communicate.

Building on Bloomfield’s work, several studies examine
the relationship between DA (as a proxy for earnings man-
agement) and readability (e.g., Ajina et al., 2016; Lo et al.,
2017). Ajina et al. (2016) study French-listed firms and find
a negative relation between the level of DA and the readabil-
ity of annual reports as captured by the Fog Index.2 However,
the authors recognise in their research limitations that they
study the readability of the annual reports taken as a whole,
without taking into account the nature of the information
provided. Underlining this limitation, Chen et al. (2015)
argue that the Fog Index does not apply to the entire annual
report.

Lo et al. (2017) investigate the MD&A section of US firm
reports to examine the relationship between the Fog Index
calculated for this narrative and earnings management for
those firms using DA to beat prior year earnings. Beating
prior year earnings is a well-documented incentive for man-
aging DA (e.g., Degeorge et al., 1999; Jackson, 2018). Con-
sistent with the prior literature, Lo et al. identify those firms
that only meet or just beat the previous year’s earnings and
find that the relationship between DA and readability is neg-
ative, suggesting that those managers manipulating earnings
through DA to beat the previous year’s earnings tend to com-
plexify their MD&A. According to Xu et al. (2019), the liter-
ature provides two possible explanations for unreadable text
in company annual reports: complexity that is usually associ-
ated with firm losses along with the opportunistic behaviour
of managers.

This research study builds upon the work of Lo et al.
(2017) though differs in that it does not specify a particular
incentive for managing DA, nor does it include a sample of
firms more likely to do so. In addition, this study differs from
previous research in its focus on the readability of the Notes
which are argued to be more relevant to DA than MD&A. Ac-

2A positive relationship between DA and the Fog Index suggests a neg-
ative relationship between DA and readability, as a higher score on the Fog
Index indicates that the text is more difficult to read.

cording to Li (2008), “[t]he MD&A section contains the dis-
cussion by managers of past performance and future outlook
[while] Notes to financial statements have detailed assump-
tions behind the reported financial numbers” (p.226). Fur-
ther, Li indicates that managers tend to use the Notes more
than MD&A as a strategic deterrence to investors. Further,
discussion of accounting estimations and changes to such es-
timations are more likely to be found in the Notes rather than
in the MD&A. Kim et al. (2019) highlight the important role
of the Notes in enabling the users of annual reports to eval-
uate whether the performance changes embodied in the ac-
counting figures are driven by real business trends or by DA.

Furthermore, focusing on the readability of the Notes
rather than the readability of the MD&A section is import-
ant given the rather different direction of relation expected
between DA and the readability of the Notes. Lo et al. (2017)
argue that managers who determine DA are more likely to
produce less readable MD&A as higher quality disclosure can
improve the ability of users to identify earnings management,
hence reducing managerial opportunities to manage DA (Jo
& Kim, 2007). Moreover, Lo et al. argue that obfuscation in
the MD&A section may be considered a direct effect of earn-
ings management being undetected. They argue that this
is because complexity increases the costs borne by investors
of analysing the disclosures and also decreases the depth of
their analysis, thereby reducing the probability of the earn-
ings management being detected. However, a key difference
between the MD&A section and the Notes is that the latter
are audited while the former are not (Brown & Tucker, 2011;
Tucker, 2015). Thus, analysing the more complex Notes may
result in higher costs for both the firms in addition to the
investors. Abernathy et al. (2019) find that less readable
Notes are associated with higher audit fees. Therefore, while
managers may obfuscate the content of the MD&A section,
they are unlikely to obfuscate the content of the audited
Notes when managing DA, as doing so would both require
more effort and increase the likelihood of auditor investig-
ation and thus the opportunity to detect DA. Caramanis &
Lennox (2008) find fewer occurrences of earnings manage-
ment when auditors’ efforts are increased. Thus, managers
may choose to produce more readable Notes to avoid greater
audit fees and greater auditor analysis that is more likely to
result in the detection of DA, particularly when there is no
strong pressure on them to manage DA.

The avoidance of producing less readable Notes (i.e. the
propensity to produce more readable Notes) is likely to be
more pronounced in firms engaging more prominent auditors
as they already pay relatively higher audit fees compared to
firms that engage smaller audit firms (e.g., Lee, 1996; André
et al., 2016; Xu, et al., 2019)3. The tendency to avoid produ-
cing less readable notes (the tendency to produce more read-
able Notes) is increased further in the absence of an incent-
ive to manage DA, as managing DA while at the same time
producing less readable Notes may both be considered ma-
nagerial opportunist behaviours (Hossain et al., 2019; Cho
et al., 2022). Therefore, managers who have no incentive to
manage DA may choose not to attract auditor attention by
producing less readable Notes, that is, they are more likely
to produce more readable Notes.

Although the readability of the Notes has been investig-
ated in the accounting literature (e.g., Cheung & Lau, 2016;
Abernathy et al., 2019), its relationship with DA has yet to be
examined. Based on the arguments as well as the evidence
drawn from the extant literature, and motivated by the ab-

3The vast majority of the sample firms in this study are audited by big
audit firms.
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sence of empirical evidence on the association between the
readability of the Notes and DA, the following hypothesis is
developed:

H: There is a positive relationship between the readability
of the Notes and DA.

3. Research Design

To test the research hypothesis stated above, supporting
a positive relation between the readability of the Notes and
DA, UK data from FTSE All Share Index non-financial firms is
collected for the period 2005 to 2011. Due to their distinctive
financial reporting requirements, financial sector firms are
commonly excluded from studies of readability in the existing
literature (Linsley & Lawrence, 2007; Leung et al., 2015).
Further, McNichols & Stubben (2018) argue that focusing on
non-random samples where there is an incentive to manage
DA may result in research bias. Thus, to provide a clearer
understanding of the relationship between the readability of
the Notes and DA, this study uses a random sample where
there was no known firm incentive to manage DA.

To calculate the Fog Index for the Notes, annual reports are
manually collected from various sources, including the North-
cote database, company website investor pages, and the ICC
Information Database. The annual report files which consti-
tute the sample are required to be searchable and presen-
ted in PDF or MS Word format. Any unsearchable item is
converted using the file conversion software package “PDF
Converter Enterprise” to ensure that the sample text may be
extracted for the readability analysis. However, where the
files scanned are found not to be convertible, perhaps due
to technical conversion errors, they are excluded from the
analysis. The DA variable and control variables are collected
for the remaining sample firms from the Thomson Reuters
Spreadsheet Link. Table 1 presents the results of the sample
selection procedure.
Table 1. Sample selection procedure

Procedure Observations

Initial sample in FTSE All-Share for the period 2005-2011 4,207
Less: Financial firms observations (1,344)
Less: Observations with missing electronic annual reports (224)
Less: Observations with annual reports not meeting
readability analysis requirements (file type and
conversion issues)

(658)

Less: firm-years with insufficient data (960)
Final sample in firm years 1,021

3.1. Readability Measurement

Consistent with the extant financial reporting literature
(e.g., Miller, 2010; Lehavy & Merkley, 2011; Lo et al., 2017)
this study employs the Fog Index to measure readability.
More specifically, the Seven Formulas Application is used to
calculate the index4, as designed by the Micro Power & Light
Company. The Fog Index score indicates the number of years
of formal education that a reader would require to be able
to understand the text, a higher score indicating text that is
more difficult to read.

The Fog Index is thus computed as given in Equation 1:

Fog= 0.4(words per sentence+ percentage of complex words) (1)

4This software package includes seven readability measures: FOG,
Flesch reading ease, Flesch grade level, Powers-Sumner-Kearl, SMOG, FOR-
CAST, and the Fry graph.

Based on the index score arising from this equation, read-
ing ease may be evaluated as follows. A score greater than
or equal to 18 indicates that the text is unreadable. A score
falling between 14 and 18 suggests that the text is difficult to
read. An ideal score for readability lies between 12 and 14,
while a score of 10-12 is considered acceptable. Finally, the
text is considered to require a ‘childish’ reading level if the
Fog Index produces lies between 8 and 10.

For the purposes of robustness, the Flesch (1948) Reading
Ease Index is also computed as a readability measure. Once
the data is collected and cleaned, the Flesch Reading Ease
Index is obtained from the Seven Formulas Application as
measured in Equation 2 below.

Reading ease score= 206.835− 1.015(ASL)− 0.846(SPW ) (2)

where ASL is the average sentence length and SPW is the
number of syllables for each 100 words. The score takes the
form of a value ranging from 0 to 100, where a higher score
represents more readable text.5

3.2. Discretionary Accruals Measurement

In common with the established literature, this paper em-
ploys DA as a gauge of earnings management behaviour. The
Kothari et al. (2005) model captures DA is computed as given
in Equation 3.

TotAccr/TAi,t−1 = α0 +α1

�
1 /TAi,t−1

�
+α2

�
∆REVi.t−∆REC i,t/TAi,t−1

�
+α3

�
PPEi,t/TAt−1

�
+α4ROAit + ϵi,t

(3)

where TotAccrt represents total accruals; TAt-1 is total as-
sets for year t-1; ∆REVt is revenue in year t less revenue
in year t-1; ∆RECt is net receivables in year t less net receiv-
ables in year t-1; PPE is gross property, plant, and equipment;
and ROA is the return on assets ratio.

This model is estimated in cross-section by industry and
year and requires a minimum of six observations, and the
resulting residuals constitute the DA. As a robustness test,
DA are also computed using the Jones model, as modified by
Dechow et al. (1995), where the steps are identical to those
of Kothari et al. (2005), though excluding the ROA variable.

3.3. Empirical Model

The regression model estimated to test the study hypo-
thesis is given in Equation 4 below.

FOGi,t = α0 + β1DAi,t + β2 ∗ ∗SI Z Ei,t + β3PROFi,t + β4EARi,t

+ β5AGEi,t + β6DIVi,t + β7 ISSU Ei,t + β8EX TRAi,t

+ β9CRISISi,t + β10 LI Ti,t + IN D+ Year +υt i,t

(4)

In the regression model, FOG is the dependent variable,
representing the readability measure calculated in Equation
1. DA is the key independent variable as it gauges earnings
management in terms of DA as measured in Equation 3. The
model also includes control variables that might affect read-
ability, consistent with the extant literature (e.g., Li, 2008).
The first control variable is SIZE, which is measured as the
natural logarithm of total assets. Larger firms are expected
to have less readable annual reports as a result of the typic-
ally greater complexity of their business models (Li, 2008).

5While readability is positively associated with the Flesch reading ease
index score, it is negatively associated with the Fog Index.
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In addition, this study controls for two earnings variables
found to be significant in Li’s study. PROF is a dummy vari-
able that takes the value of 1 if there is a positive operat-
ing profit, while EAR is earnings scaled by total assets. Con-
trolling for these earnings-related variables is essential as the
annual reports of profitable firms are likely to be more read-
able (Bloomfield, 2008). Further, the age of the firm, AGE,
measured as the number of years since the firm was listed,
is expected to be negatively associated with the Fog Index as
older firms tend to be more transparent (Li, 2008; Laksmana
et al., 2012). In addition, a positive relationship is expected
between readability and dividends as firms with more read-
able narrative disclosures tend to pay more dividends (Hasan
& Habib, 2020). Thus, the regression model controls for di-
vidends with a dummy variable, DIV, that takes the value 1
if the firm had paid a dividend in the year, and 0 otherwise.

Li (2008) argues that the issuance of shares by the firm is
expected to positively affect readability as he finds evidence
of greater annual report complexity in firms that did not is-
sue new equity. Therefore, the regression model controls for
an ISSUE dummy variable that takes the value of 1 if the firm
issues common shares during the year, and 0 otherwise. This
dummy variable is expected to be positively associated with
readability. Furthermore, Li argues that the reporting of spe-
cial items requires further explanation from management, in
turn negatively affecting readability. Therefore, the dummy
variable EXTRA is introduced to take the value of 1 if the firm
reports extraordinary items, and 0 otherwise. This dummy
variable is expected to be negatively associated with readab-
ility.

In addition, previous studies have suggested that readab-
ility is affected by the occurrence of financial crises (e.g.,
Lahtinen & Shipe, 2017; Moreno & Jones, 2021). Thus, con-
sistent with the literature, a dummy variable CRISIS takes
the value of 1 for the year 2007 and 0 for the remaining
years (González, 2015; André et al., 2016). Finally, Ben-
civenga (1997, cited in Li, 2008) argues that firms located
in industries that are at greater risk of litigation tend to com-
plexify their annual reports. Thus, a dummy variable LIT is
introduced which takes the value of 1 if the firm is in a high-
litigation risk industry, and 0 otherwise.

4. Results and discussion

Table 2 presents the descriptive statistics for the model vari-
ables. The mean value of the Fog Index is 13.82 and therefore
the readability of the Notes falls within the ‘ideal’ range of
12-14. In contrast to this ideal score, in their empirical study
Lo et al. (2017) report an ‘unreadable’ score on the Fog In-
dex6. There are three potential reasons for this contrasting
result between the present study and the extant literature,
with particular reference to Lo et al. (2017) as the study
the most relevant to the current research. First, the ‘unread-
able’ score observed by Lo et al. relates to poorly perform-
ing firms which are expected to complexify their narrative
disclosure, in part as bad news is more difficult to commu-
nicate and in part because managers have an incentive to ob-
fuscate information when firm performance is bad (Li, 2008;
Lo et al., 2017). However, the ‘ideal’ score in the present
study is observed in relation to a random sample rather than
a sample of poorly performing firms. Second, most of the
literature studies (e.g., Li, 2008; Lo et al., 2017) relate to
US data while the present study employs UK data. Accord-

6The MD&A sections studied by Lo et al. (2017) have a mean score on
the Fog Index of over 18.

ing to the empirical findings of Lundholm et al. (2014), the
narrative text of US firms tends to be less readable than that
of non-US text. Further, while previous studies use UK data
to investigate readability the analysis does not relate to the
Notes section (e.g., Still, 1972; Jones, 1988; Smith & Taffler,
1992; Sydserff & Weetman, 2002; Clatworthy & Jones, 2003;
Linsley & Lawrence, 2007; Lo et al., 2017). Thirdly, many
sample firms in this study are audited by ‘Big 4’ audit firms
which provide higher quality audits. More readable Notes
might be expected for firms audited by the Big 4 as auditors
would otherwise identify unreadable disclosure as a primary
indicator of a poor quality audit (Christensen et al., 2016).

Table 2. Descriptive statistics for the model variables

Variable N Mean S.D. Min Max

FOG 1,021 13.82807 1.465744 10.4 17.9
DA 1,021 0.0177691 0.0649676 -0.1614233 0.2514343
SIZE 1,021 1.817473 0.1974621 0.3266343 1.976704
PROF 1,021 0.892051 0.3104683 0 1
EAR 1,021 8.840881 9.633441 -20.38 38.95
AGE 1,021 40.7669 32.25606 7 130
DIV 1,021 0.3405299 0.4741201 0 1
ISSUE 1,021 0.6663395 0.4717516 0 1
EXTRA 1,021 0.205103 0.4039752 0 1
CRISIS 1,021 0.6973555 0.4596278 0 1
LIT 1,021 0.1302644 0.3367591 0 1

Definitions of variables: FOG is the Fog Index. DA are the discretionary ac-
cruals measured using the Kothari et al. (2005) model. SIZE is the natural logarithm
of total assets. PROF is a dummy variable that takes the value of 1 if there is a positive
operating profit, and 0 otherwise. EAR is earnings scaled by total assets. AGE is the
firm age in years since incorporation. DIV is a dummy variable that takes the value
of 1 if the firm paid a dividend in the year, and 0 otherwise. ISSUE is a dummy
variable that takes the value of 1 if the firm issued common shares during the year,
and 0 otherwise. EXTRA is a dummy variable that takes the value of 1 when the firm
reported extraordinary items, and 0 otherwise. CRISIS is a dummy variable that equals
1 for the year 2007, and 0 for the remaining study years. LIT is a dummy variable that
takes the value of 1 if a firms belongs to a high litigation industry, and zero otherwise.

Table 3 presents the correlation matrix for the variables
employed in the regression analysis. The Fog Index variable
(the inverse measure of readability) is negatively correlated
with the variable ISSUE and positively correlated with the
variable EXTRA. These correlations indicate that readability
improves when common shares are issued by the firm dur-
ing the year but deteriorates when extraordinary items are
reported.

Table 4 presents the regression model results for the re-
lationship between earnings management (as measured by
DA) and readability (as measured by the Fog Index). DA is
measured using the Kothari et al. (2005) model in column I
and the modified Jones model in column II. The key variable
of interest is DA, as measured by the Kothari et al. model,
has a significant negative coefficient, indicating a positive re-
lationship between DA and the readability of the Notes (as a
higher Fog Index represents lower readability). The results
in column II are qualitatively similar across the model results
and thus are shown only for the purposes of confirmation.
This finding is inconsistent with Lo et al. (2017) who finds
a negative relationship between DA and readability showing
that managers who manipulate earnings to beat the previous
year’s figures through DA have more complex MD&A narrat-
ive. However, when comparing the results of the estimated
model with those of previous studies such as that of Lo et
al., it is important to highlight the differences between the
samples. The Lo et al. study employs a sample of firms that
are more likely to manage DA to beat their previous year’s
earnings, and the Fog Index scores indicate that the MD&A
texts are unreadable. However, the Notes which are the fo-
cus of the current study sample are classed as ideal in terms
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Table 3. Correlation matrix for the model variables

Variables (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

(1) FOG 1.000
(2) DA -0.056 1.000
(3) Size 0.043 0.028 1.000
(4) EAR -0.037 0.018 -0.038 1.000
(5) PROF 0.038 0.233* -0.023 0.029 1.000
(6) AGE -0.059 0.034 -0.041 0.016 0.018 1.000
(7) DIV 0.051 -0.027 -0.024 -0.019 0.152* 0.014 1.000
(8) ISSUE -0.082* -0.084* -0.029 0.102* 0.048 0.017 -0.065 1.000
(9) EXTRA 0.091* 0.010 0.002 -0.092* -0.035 0.039 -0.092* -0.026 1.000
(10) CRISIS -0.010 0.027 0.003 0.111* 0.077 -0.017 -0.323* 0.073 0.048 1.000
(11) LIT -0.060 0.034 -0.041 0.157* -0.016 -0.107* -0.011 -0.040 -0.030 0.003 1.000

* Correlations are significant at the 1% level. The variables are defined in the notes to Table 2.

of readability according to the Fog Index, and, further, the
sample of firms employed is randomly selected.

Thus, in the Lo et al. (2017) study, when managers have
a strong incentive to manage DA to beat the previous year’s
earnings, they are more likely to make the MD&A narrative
text unreadable, producing a negative relationship between
DA and readability. However, when the narrative texts are
classed as ideal in terms of readability, as is the case in
the current study sample, and when there is additionally no
incentive for managers to manage DA, a positive relation-
ship between DA and readability is shown. This positive
relationship implies that those managers who manage firm
earnings do not at the same time complexify their narrat-
ive texts. Thus, in the absence of strong pressure to man-
age DA, managers appear to avoid complexity and produce
more readable Notes. According to Chen & Tseng (2021),
“managers in firms with earnings management incentives are
more likely to reduce Notes readability” (p.86). The converse
can thus be argued that, without earnings management in-
centives, managers are less likely to reduce Notes readability
when managing DA. In addition, in contrast to the MD&A sec-
tion, the Notes to the accounts are audited (Brown, & Tucker,
2011; Tucker, 2015). Indeed, while the Notes are an integral
element of the financial statements, containing accounting
policies and assumptions about the audited numbers (Lee,
2012), the MD&A section is instrumental for managers to
communicate their perspectives on their firms to investors
(Li, 2010; Brown & Tucker, 2011). In addition, Amel-Zadeh
& Faasse (2016) show that investors’ reactions to MD&A dis-
closure are much stronger than their reaction to Notes dis-
closure. Therefore, while managers are expected to obscure
unaudited MD&A, they are unlikely to obscure the audited
Notes when managing earnings. The readers of the MD&A
section (primarily current and potential investors) have no
power or resources to acquire further information and must
therefore rely on deep analysis of that complex section. As
a result, managers may complexify the MD&A section to ob-
scure information from investors. McKee (2005) argues that
less informed investors have a lower propensity to detect
earnings management. In contrast, auditors who read the
Notes as a key component of their work are likely to be more
sceptical and require clarification from management regard-
ing unreadable Notes. As a result, managers may avoid com-
plexifying the Notes when managing DA. According to Blanco
et al. (2021), auditors pay more attention to, and invest
more effort in, auditing financial statements when the narrat-
ive disclosure is complex. In addition, although the sample
of this study is randomly selected, the vast majority of the

firms are audited by a Big 4 audit firm7. Employing a Big 4
audit firm is a well-known proxy for signalling audit quality,
implying a greater ability to detect DA (Blanco et al., 2021).
Thus, it appears that managers who manage DA also provide
more readable Notes to avoid being detected by auditors, par-
ticularly where Big 4 audit firms are engaged.8

Regarding the control variables, Table 4 shows that Fog is

Table 4. Results of the readability and earnings management models

FOGi,t = α0 +β1DAi,t +β2SI Z Ei,t +β3PROFi,t +β4EARi,t +β5AGEi,t +
β6DIVi,t +β7 ISSU Ei,t +β8EX TRAi,t +β9CRISISi,t +β10 LI Ti,t + IN D+
Year +υt i,t

Variables I II

DA -1.205* -1.491*
(-1.709) (-1.700)

SIZE 0.376* 0.390*
(1.665) (1.721)

PROF 0.253 0.256
(1.602) (1.627)

EAR 0.000 0.001
(0.065) (0.110)

AGE -0.003** -0.003**
(-2.134) (-2.234)

DIV 0.047 0.049
(0.338) (0.351)

ISSUE -0.239** -0.237**
(-2.479) (-2.451)

EXTRA 0.356*** 0.360***
(3.059) (3.093)
0.053 0.048

CRISIS (0.377) (0.339)
-0.179 -0.193

LIT (-1.301) (-1.405)
Industry and year dummies Yes Yes
Constant -60.540 -62.833

(-0.726) (-0.756)

Observations 1,021 1,021
R-squared 0.036 0.035
Adj. R-squared 0.024 0.024

Robust t-statistics are shown in parentheses. The significance levels are as fol-
lows: *** p < 0.01, ** p < 0.05, * p < 0.10. The dependent variable is the Fog Index.
DA is the discretionary accruals measured using the Kothari et al. (2005) model in
column I and modified Jones model in column II. The variables are defined in the
notes to Table 2.

7The Big 4 audit firms are PricewaterhouseCoopers (PWC), Deloitte,
Ernst & Young (EY), and Klynveld Peat Marwick Goerdeler (KPMG).

8Due to the small number of observations, as only 40 firms per year
are audited by one of the non-Big 4, the present study did not empirically
examine the impact of the Big 4 on notes readability.
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positively associated with SIZE, thereby indicating a negat-
ive relationship between the readability of the Notes and the
size of the firm.9 This association is expected as larger firms
usually have more complex business models (Li, 2008). In
addition, there is a positive relationship between the age of
a firm (AGE) and the readability of its Notes. This is likely to
be the result of user unfamiliarity with, and uncertainty con-
cerning, newly established firms which in turn require longer
and more complex Notes. Li argues that the financial state-
ments of older firms have less information uncertainty which
results in more readable annual reports.

Furthermore, Table 4 reveals a positive relationship
between readability and the ISSUE variable, indicating that a
firm’s Notes are more readable when it issues common shares
during the year. This finding is consistent with expectations
and with the previous literature (e.g., Li, 2008). Finally,
there is a negative relationship between readability and the
EXTRA variable, a finding which is expected as reporting ex-
traordinary items typically requires further explanation from
management, resulting in less readable Notes.

As a robustness test, the Flesch Reading Ease Index is also
used to investigate the relationship between readability and
DA, the results reported in the Appendix. The results con-
firm the key results reported in Table 4, showing a positive
relationship between DA and the readability of the Notes.10

Therefore, the hypothesis of this research study is confirmed.

5. Conclusion

This study contributes to the extant literature by providing
new insights into the relationship between DA and the read-
ability of the Notes. Readability is measured using the Fog In-
dex applied to hand-collected and cleaned Notes for a sample
of 1,021 observations for UK listed firms for the period of
2005 to 2011. While the relationship between readability
and DA is examined in the literature by Lo et al. (2017),
their examination focuses on MD&A readability in firms that
are more likely to manage DA. However, the purpose of this
study was to analyse the relationship between Notes read-
ability and DA, thus the sample selected was not limited in
this way. While a sample of firms expected to manage DA
may provide evidence of managers’ attitudes towards com-
plexifying narrative texts to conceal DA, such findings would
likely depend on the presence of the incentive and would not
provide evidence of readability in the absence of such pres-
sure. Therefore, the current study should provide a broader
picture of readability and its association with DA.

The results of this study indicate a positive association
between readability and DA which suggests that managers
who manage DA also generate more readable Notes. There-
fore, market participants should take care not to consider
more readable Notes as a positive information signal, as they
may actually be associated with more DA (greater earnings
management). In addition, auditors take care to analyse the
Notes in detail, even when they appear to be more readable.
Future studies might investigate the impact of engaging non-
Big 4 auditors on the relationship between readability and
DA. Furthermore, further research might examine the rela-
tionship between the readability of the Notes and DA for a
sample of firms with a particular incentive to manage DA,
such as those firms beating their previous year’s earnings or
firms meeting analysts’ forecasts.

9The Fog Index variable is negatively associated with readability, as a
higher Fog Index score indicates lower readability.

10Unlike the Fog Index, a greater Flesch reading ease index score suggests
greater readability.

This research has some limitations that should be con-
sidered when interpreting the results. The most signific-
ant limitation concerns the primary measure of readability.
Loughran & McDonald (2014) suggest that the Fog Index is
a poor proxy for readability of the financial statements as
many of the words assessed to be ‘complex’ by the index may
be readily understandable to users of those statements.
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Appendix

Appendix. Results of the readability and earnings management models

F leschi,t = α0 + β1DAi,t + β2SI Z Ei,t + β3PROFi,t + β4EARi,t + β5AGEi,t
+β6DIVi,t + β7 ISSU Ei,t + β8EX TRAi,t + β9CRISISi,t

+β10 LI Ti,t + IN D+ Year +υt i,t

Variables

DA 6.132*
(1.824)

SIZE -1.504
(-1.203)

EAR -1.257*
(-1.953)

PROF -0.013
(-0.631)

AGE 0.010*
(1.656)

DIV 0.291
(0.490)

ISSUE 1.078***
(2.629)

EXTRA -1.832***
(-3.997)

CRISIS -0.044
(-0.077)

LIT 0.163
(0.273)

Industry and year dummies Yes
Constant 694.433

(1.953)

Observations 1,021
R-squared 0.038
Adj. R-squared 0.027

Robust t-statistics are shown in parentheses. The significance levels are as follows: ***
p < 0.01, ** p < 0.05, * p < 0.10. Robust t-statistics in parentheses. The dependent
variable is the Flesch Index. DA is computed using the Kothari et al. (2005) model.
The variables are defined in the notes to Table 2.
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