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Readability evolution of the narratives in the annual report. A longitudinal

study on two Spanish companies

Abstract

Previous research on the readability of annual reports is based mainly on English narratives
and has found them difficult to read. Although the results of such research cannot be
generalized to different contexts, accounting narratives written in non-English languages
have seldom been analyzed in this respect. More important, few studies have longitudinally
examined the evolution in readability of such narratives. This study focuses on the readability
evolution of annual report narratives written in Spanish, applying an adapted version of the
Flesch readability formula to two sets of documents from different companies over most of
the years of the 20th century. The results confirm that the reports are indeed difficult to read
but show an improvement in readability over the years. The study tested several variables that

might influence readability, including profitability.
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The annual report is considered the main channel companies use to communicate with
stakeholders (Bowman, 1984; Courtis, 1987). Consisting of both quantitative and qualitative,
or narrative, information, annual reports are supposed to be useful to readers for making
decisions (International Accounting Standards Board, 2010). Given this objective, companies
should “use plain language, only well defined terms, consistent terminology and an easy-to-
follow structure” (Financial Reporting Council, 2009, p. 48); therefore, it is reasonable to
think that managers would limit textual complexity to a level that is accessible to most users
(Bayerlein & Davidson, 2012). Readability—whether a text can be read quickly and easily
(Schroeder & Gibson, 1990)—has been studied using different procedures (Jones &
Shoemaker, 1994). Although studies agree that annual report information is difficult to read
and understand (Clatworthy & Jones, 2001; Smith & Taffler, 1992), few studies have
longitudinally examined the readability evolution of annual reports (Jones, 1988).
Readability studies have focused on documents written in English and in anglophone
countries, including the United States (Subramanian, Insley, & Blackwell, 1993), the United
Kingdom (Jones, 1988), Australia (Parker, 1982), and Canada (Courtis, 1986). Because of the
different legal and economic conditions between countries, the results of these studies cannot
be generalized to different contexts (Jones, 1988; Merkl-Davies & Brennan, 2007). Although
Subramanian, Insley, and Blackwell (1994), Merkl-Davies (2007), and Li (2010) have called
for researchers to study in detail the differences arising from different cultural contexts,
annual reports written in non-English languages, particularly, in Spanish, have seldom been
analyzed in this respect (Fialho, Fuertes, & Pascual, 2002). Even the few studies based on
non-anglophone countries, such as Hong Kong (Courtis, 1995) or Malaysia (Abu Bakar &
Ameer, 2011), have analyzed the English versions of the original annual reports, despite
differences in length, themes, and linguistic style between the different language versions of

bilingual reports (Ngai & Singh, 2014).



With the increasing use of textual analysis and the Securities and Exchange
Commission's plain English initiative (Loughran & McDonald, 2014), measuring readability
in financial disclosures has become important. Research shows that such disclosure vary
depending on the culture and the legal system, among other factors (Doupnik & Riccio, 2006;
Guillamon-Saorin & Sousa, 2010). Using Hofstede’s (1980) premises, Gray (1988)
developed four dimensions for predicting the relationship between cultures and accounting
systems, including disclosure. Figure 1 illustrates these four dimensions — optimism,
conservatism, secrecy and transparency — on a plane that is divided into four quadrants by the
horizontal axis of optimism versus conservatism and the vertical axis of secrecy versus
transparency. Especially relevant is the secrecy—transparency axis, reflecting the “preference
for confidentiality and the restriction [or obfuscation] of disclosure ... as opposed to a more
transparent, open and publicly accountable approach” (p. 8). Anglophone countries are
located in the lower-left quadrant, indicating high expected transparency. In contrast, the
countries located in the upper-right quadrant are associated with higher secrecy.

[INSERT FIGURE 1 ABOUT HERE]

In regard to the relationship between a country’s financial disclosure and its legal
system, La Porta, Lopez-de-Silanes, Shleifer, and Vishny (1997) argued that common-law
countries, including anglophone countries, have stronger investor protections and broader
capital markets than do civil-law countries, and Doupnik and Salter (1995) showed that
common-law countries have higher financial disclosure than do civil-law countries.
Therefore, previous research should be complemented with studies based on countries with
greater expected secrecy (i.e., less financial disclosure) and civil-law systems. As a Latin
country, Spain, which is considered a French civil-law country (La Porta et al., 1997), would
be located in Gray’s (1988) upper-right quadrant. Because Spanish has the world’s second

largest number of native speakers (over 500 million people) and is the second language of



international communication (Instituto Cervantes, 2014), the analysis of readability in
Spanish company reports will significantly extend previous research.

The article studies the readability evolution of accounting narratives written in
Spanish. Specifically, we analyze whether readability has changed over the years and whether
other variables have a significant impact on readability. The variable most tested in the
literature has been profitability, on the assumption that company managers use disclosure and
presentation policies, consciously or not, to present annual corporate achievements as
favorably as possible—that is, they engage in impression management (Brennan, Guillamon-
Saorin, & Pierce, 2009). Abu Bakar and Ameer (2011) have suggested longer periods of
observation in order to produce more solid explanatory links between readability and various
factors; our study, then, not only covers the longest period ever studied in accounting
research on readability but also uses longitudinal series of documents from two companies in
order to strengthen the reliability of the results: CEPSA’s president’s letters from 1930 to
2012 and El Alcédzar’s management reports from 1928 to 1992. CEPSA (1959) is a
multinational oil company. El Alcazar is a medium-sized brewery company (Moreno, 2011).
Both the letters and the reports present nonstandardized narrative information, are produced
periodically, and are the most read sections of their respective annual reports.

Bartlett and Chandler (1997) argued that narrative sections attract wider readership
than pure financial data, because shareholders are mainly interested in obtaining an overview
of the company and its performance. Although some concerns have been raised about
readability formulas, this study uses an adapted version of the Flesch readability formula for
comparability because it is the measure most widely applied by the accounting literature in

general and studies of readability evolution in particular.

A Review of the Accounting Literature on Readability and Development of Hypotheses



Scholars have analyzed the readability of various accounting documents: whole annual
reports (Pashalian & Crissy, 1952), notes to financial statements (Healy, 1977), president’s
letters (we use this term in general to include the U.K. category chairman’s address;
Clatworthy & Jones, 2001), management discussion and analysis (Schroeder & Gibson,
1990), compensation discussion and analysis (Laksmana, Tietz, & Yang, 2012), accounting
reports (Lehavy, Li, & Merkley, 2011), and even accounting textbooks (Bargate, 2012). Their
studies have focused mainly on assessing the readability of annual report narratives (Courtis,
1986; Lewis, Parker, Pound, & Sutcliffe, 1986; Parker, 1982) and studying the relationship
between annual report readability and company characteristics, most commonly firm
performance (Courtis, 1986; Jones, 1988; Subramanian et al., 1993).

In general, previous studies have indicated that annual report narratives are difficult
or very difficult to read (Clatworthy & Jones, 2001; Smith & Taffler, 1992). In fact, the SEC
and the press have criticized companies for the complexity of the language in these
documents (Schroeder, 2002). But few studies have studied readability evolution over time.
Two studies (Dolphin & Wagley, 1977; Soper & Dolphin, 1964) analyzed 1974 and 1961
data, respectively, replicating, to the extent possible, Pashalian and Crissy’s (1952) study
based on 26 U.S.A. annual reports from 1948, and found a clear decrease in readability.
Lewis et al. (1986), analyzing readability evolution in information addressed to the workers
of nine Australian companies over just 4 years (1977-1980), also found a slight overall
decrease. We have found only one study investigating a long period of time: Jones (1988)
analyzed president’s letters for a single U.K. company from 1952 to 1985, finding that
readability decreased significantly over those years. Later, Courtis (1995) studied the
evolution of annual report sections written in English from 32 Hong Kong companies in 1986
and 1991, also finding a readability decrease.! These studies which are summarized in Table

1 suggest two hypotheses:



Hypothesis 1: Annual report narratives are difficult or very difficult to read.
Hypothesis 2: Annual report narratives become less readable over time.
[INSERT TABLE 1 ABOUT HERE]

Several studies have tested the relationship of readability with firm size, usually
determined by sales turnover or total assets. Courtis (1995, 2004), Rutherford (2003), and
Smith, Jamil, Johari, and Ahmad (2006) found no apparent relationship between readability
and size, but Jones (1988) found a negative relationship. And Merkl-Davies (2007) found
different results according to the different measures used to gauge readability. We base our
third hypothesis on the findings of Courtis (1995, 2004), Rutherford (2003), and Smith et al.
(20006):

Hypothesis 3: There is no relationship between readability and size.

The readability relationship most tested and debated has been that with performance,
measured primarily as profitability. Most previous studies have tested the idea that firms with
negative outcomes will produce annual reports that are harder to read (Brennan et al., 2009),
a practice that has been described as impression management (Neu, Warsame, & Pedwell,
1998), obfuscation (Courtis, 1995), or incomplete revelation (Bloomfield, 2002). Results
supporting this association are provided by Subramanian et al. (1993), Li (2008), and
Dempsey, Harrison, Luchtenberg, and Seiler (2012), who found a positive relationship
between profitability and annual report readability. In contrast, Courtis (1986, 1995), Jones
(1988), Rutherford (2003), and Smith et al. (2006) found no relationship between readability
and profitability. This apparent contradiction in findings may be at least partially explained
by the use of different profitability proxies. Subramanian et al. (1993) used net profit
(significant relationship), Li (2008) used earnings scaled by book value of assets (statistically
but not economically significant relationship), Courtis (1986) used earnings variability and

return on total assets (neither had a significant relationship), and Jones (1988) used ratio of



net profit to sales and return on capital employed (neither had a significant relationship at
5%). Trying to explain the mixed findings, Subramanian et al. (1994) drew attention to the
different cultural contexts of the previous investigations. Rutherford (2003) suggested that
most studies had employed a limited number of variables and used only simple statistical
tests, whereas Li (2008) blamed low sample sizes. To clarify this contradiction, we test our
fourth hypothesis:

Hypothesis 4: There is a positive relationship between readability and profitability.

Another frequently tested variable related to performance has been risk, defined as the
possibility that a business will not be able to pay creditors. The impression management
hypothesis suggests an inverse relationship between risk and readability, but most evidence
does not support this assumption. Courtis (1986) and Rutherford (2003), measuring risk as
leverage and current ratio, did not find a strong relationship between risk and readability, but
Smith et al. (2006), using similar measures, did find a direct relationship. In accord with the
preponderance of the evidence, then, we examine our fifth hypothesis:

Hypothesis 5: There is no relationship between readability and risk.

Among nonquantitative variables, Li (2010) called for examining changes in
disclosures at times of management turnover. Jones (1988) tested the relationship between
readability and qualitative variables, such as change of president, change of document title
(chairman’s review vs. chairman’s report), and change of company listing status (unlisted vs.
listed). He was unable to form a conclusion about the influence of change of president, but he
found that readability was influenced by document title and stock market listing status.
Considering these qualitative variables, then, we propose our final three hypotheses:

Hypothesis 6: Readability is affected by changes in the company’s presidents/general

2

managers.

Hypothesis 7: Readability is affected by changes in document titles.



Hypothesis 8: Readability is affected by a change in the company’s listing status.

Readability Analysis

According to Jones and Shoemaker (1994), there are two types of content analysis: thematic
analysis (i.e., content analysis), which examines the topics in a text, and syntactic analysis
(i.e., readability analysis), which focuses on the difficulty of reading a text. Within this
second type, two concepts can be distinguished: readability and comprehensibility (Smith &
Taffler, 1992; Soper & Dolphin, 1964). Readability relates to the text’s inherent capability of
being read quickly and easily (Schroeder & Gibson, 1990) whereas comprehensibility relates
to the reader’s ability to understand a text and thus depends on characteristics of the
individual reader. The former concept is text centered whereas the latter is reader centered
(Jones, 1997). The tools most usually applied to measure both concepts are shown in Table 2.

[INSERT TABLE 2 ABOUT HERE]

Readability formulas have been applied in a variety of technical reports in areas such
as education, medicine, communication, politics, and law. Their implementation is not only
simple, quick, and inexpensive (Courtis, 1987) but passive, so reader participation is not
required (Jones, 1997). Most formulas are based on two variables (a word, or semantic
variable, and a sentence, or syntactic variable) that predict how readable a text will be
(Courtis, 1986). The resulting scores can be interpreted against a scale of difficulty (Jones,
1997), and some formulas provide information about the amount of education that the reader
should have for easy reading (Schroeder & Gibson, 1990). But several concerns have been
raised about readability formulas. They do not take into account graphic design, how new
concepts are incorporated and presented, the experience of an untrained reader, the differing
difficulties of fragments within the same text (Courtis, 1987), the complexity of sentences (as
opposed to the mere length of sentences), and the order of the words and their complexity (as

opposed to mere length of words; McConnell, 1983). Selzer (1981) argued that these



formulas cannot determine word difficulty or the causes of difficulty beyond the sentence
level.

The cloze procedure for measuring comprehensibility consists of removing words
from a text and later having readers complete these words (Taylor, 1953). This interaction
between reader and text is the main advantage of the method. Among its disadvantages are
the low frequency of its application as compared to that of readability formulas in accounting
texts (Jones, 1997), the variation in its results depending on the reader, its inability to
accommodate synonyms, the lack of consensus in its interpretation of results (Adelberg,
1979), the higher difficulty of applying it as compared to readability formulas (Jones, 1997),
and the higher cost and longer time required for preparation and higher cost (Flory, Phillips,
& Tassin, 1992).

For objectivity and greater comparability with previous accounting research, this article
focuses on readability (the term readability is used as equivalent to syntactical complexity
throughout the paper). Table 3 shows the frequency of the readability formulas most
commonly used in accounting literature. Clatworthy and Jones (2001) stated that the Flesch
formula was the one most used in accounting studies. This prevalence still holds today, as
Table 3 shows. In addition, the Flesch formula was the index used by previous studies
analyzing readability evolution (see Table 1). The Flesch formula is both reliable and
practical (Klare, 1974); therefore, mainly for comparability reasons, we use it in this study to
measure readability. In multiple fields, other than accounting, many researchers have relied
on the Flesch formula as one of the simplest and most accurate measures of language
difficulty (DuBay, 2007).

[INSERT TABLE 3 ABOUT HERE]

Method
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Abu Bakar and Ameer (2011) called for longer periods of observation in order to link
readability more firmly with various measures. For such longitudinal studies, the crucial
problem is data availability. The two companies we analyzed had historical archives that
preserved both narrative and financial information and were founded less than a year apart. In
addition, their differences in size and activities will enhance the reliability of the results.
Specifically, we analyzed the president’s letters of CEPSA from 1930 through 2012 and the
management reports of El Alcazar from 1928 through 1992. CEPSA is a multinational oil
company founded in 1929 (CEPSA, 1959) and currently active. It was a publicly traded
company from 1929 to 2011, when International Petroleum Investment Company took over
100% of CEPSA. In 2011, FORBES 2000 ranked it 12th among Spanish companies and
535th in the world, with almost $30 billion in sales and nearly 12,000 employees. El Alcazar
was a privately held, medium-sized brewery company, located in Jaén (southern Spain);
founded in 1928, it ceased to exist in 1993 after being merged into Cruzcampo (larger
brewery). In 1990, with around 500 direct employees and $60 million in sales, it became the
seventh largest Spanish brewery by production volume (Moreno & Camara, 2014).

The president’s letter (analyzed in the case of CEPSA) is the most read section of the
annual report (Jones, 1988; Subramanian et al., 1993). It is part of the voluntary information
included in the annual report of big companies and is often signed by the president of the
company. The letter functions as an annual report summary (Balata & Breton, 2005) and
explains where the company operates, what its strategies and values are, and what its current
situation is. We have analyzed 81 president’s letters, dating from 1930 to 2012, obtained
from CEPSA’s Documentation Service (1930-2004) through personal visits and the mail and
from CEPSA’s Web page (2005-2012). 1930 was the first year that the company prepared an
annual report. From 1936 to 1938, during the Spanish Civil War, only one letter was

produced.
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In contrast, smaller Spanish companies generally do not include a president’s letter in
their annual reports, but quite similarly, they usually present a management report describing
the most important events of the company during the period. The El Alcazar annual report
included, along with quantitative statements, a document entitled Memoria which came to be
a management report containing nonstandardized, qualitative information related to the
company’s main events each year. According to the Articles of Association, the Memoria
was to be prepared by management at the company, provisionally approved by the board of
directors, and finally approved by the shareholder general meeting. Spanish law did not refer
to the management report until the Companies Act of 1951, which required an explanatory
report, or Memoria, but did not regulate any minimum content. Not until 1989, with the
reform of the Companies Act of 1951, was a minimum content specified for the management
report, which replaced the previous Memoria. We have analyzed 59 management reports
obtained through personal visits to the former Archive of El Alcazar (today Archive of
Heineken Espafa, SA in Jaén, 1957-1992) and to the Provincial Historical Archive of Jaén
(1928-1956), where the oldest management reports were available. The management reports
corresponding to the years 1934, 1950, and 1983 are missing, and no reports were produced
from 1936 to 1938 because of the Spanish Civil War. Thus, we analyzed all the available
management reports throughout the life of this company.

Figure 2 contains an extract from a CEPSA president’s letter and from an El Alcazar
management report.

[INSERT FIGURE 2 ABOUT HERE]
Readability Measure
The Flesch reading ease formula (FREF) takes into consideration word length (number of

syllables) and sentence length (number of words). The word factor measures semantic
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difficulty and recognition speed whereas the sentence factor measures the burden on short-
term memory (Adelberg, 1979; Smith & Taffler, 1992). Here is Flesch’s (1948) formula:

FREF =206.835 - 0.846 wl — 1.015 sl ,

where

wl (word length) = number of syllables per 100 words and

sl (average sentence length) = average number of words per sentence (p. 229).

To save time and effort, in the precomputer era, the formula was initially designed to be
applied to samples of 100 words. But now it seems more reasonable to apply it to full texts
(Smith et al., 2006). Thus, wl should be computed as the total number of syllables divided by
the total number of words multiplied by 100. The score obtained, which varies between 0 and
100, ranks the text on a scale of reading difficulty. The shorter the words and sentences, the
more readable the text is considered. Table 4 shows how Flesch scores correlate with levels
of reading ease.

[INSERT TABLE 4 ABOUT HERE]

The Flesch formula was designed for English texts, so a direct application to Spanish
texts is not appropriate (Fernandez Huerta, 1959; Rabin, 1988). First, anglophone words
words are shorter and therefore considered easier to read than are those derived from Latin
(Jones, 1994). Second, because Spanish uses a higher number of words per sentence (Fialho
et al., 2002), directly applying the original Flesch formula would result in lower scores and
negative values could be obtained for specialized texts (Avila de Tomas & Veiga Paulet,
2002). Therefore, the original Flesch formula has been adjusted in order to apply it to texts in
Spanish. There are two general adaptations: Fernandez Huerta’s (1959), 206.84 — 0.6 wl —
1.02 sl, and Szigriszt Pazos’s (1992), 207 — 0.623 wl — 1 sl. The adaptation by Fernandez
Huerta (1959) is the one that is most often applied to texts in Spanish, especially texts related

to health (Blanco Pérez & Gutiérrez Couto, 2002). But the coefficients of both adaptions are
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highly correlated. In this study, we have used Fernandez Huerta’s (1959) adaptation because
it is most like Flesch’s 1948 formula and has been more widely used in previous studies.

First, we transcribed the documents (president’s letters and management reports) into
text files, one per year for each of the companies analyzed. Second, we cleaned the data in
order to ensure a correct implementation even though the software used for the analysis,
INFLESZ, is specially intended to apply the Flesch formula to texts in Spanish, offers
adaptations by both Fernandez Huerta (1959) and Szigriszt Pazos (1992), and is designed
according to Flesch’s (1948) recommendations. In this cleaning, we removed amounts
expressed in numbers and percentages, including dates expressed in numbers. We retained
abbreviations that can be read syllabically (e.g., CAMPSA, CEPSA, PEMEX, ASESA), but
removed acronyms that must be spelled in order to be read (e.g., BP, INH, PTA, SA, or PLC)
and abbreviations such as Spanish equivalents for Mr., Mrs., and other terms (e.g. D., Vd.,
Ud., Sres., etc., art., or admon). We also removed symbols referring to measurement units
(km, kg), chemical elements (Ag, C, Fe), mathematical operators (+, %), and currencies ($, €,
£).

Third, we chose a sample and compared the results of a manual count with those
provided by the INFLESZ software. For manual counting, we defined sentences as fragments
of the text that are separated by a period or by a semicolon or colon, if the following fragment
contained a verb or started with a capital letter. The results of the manual and software counts
are highly correlated (over 94%), the differences being due to constructions containing a
semicolon or colon, which INFLESZ always counts as two sentences. For both the manual
and the software counts, hyphenated compounds were treated as single words. Finally, we
applied the software to both sets of documents, manually checking for instances of semicolon
and colon use in order to impose the manual criterion.

Testing Design

14



The readability scores will show whether these narratives are difficult to read (H1). To
demonstrate readability evolution (H2), we graph the readability scores over time and
perform a simple linear regression between time and readability. To test whether specific
variables (size, profitability, risk, changes in president or general manager, changes in
document titles, and change in company-listing status) influence readability (H3—HS8), we
construct a multiple regression model in order to control for simultaneous influences of
variables. For that purpose, following Rutherford (2003), we initially examined different
potential proxy measures of the organizational variables analyzed, especially size and
profitability, for which previous studies have used different proxies. Table 5 shows the
variables and proxy measures that we examined and transformed, when necessary, to get a
distribution nearer to normal.

[INSERT TABLE 5 ABOUT HERE]

Size is measured by two variables, sales turnover (TURN) and total assets (TASS).
Profitability is measured with six variables, return on assets (ROA), return on equity (ROE),
net profit (NPRO), net profit to sales (NPTS), positive or negative net profit (PLNP), and
increase or decrease in net profit from the previous year (IDNP). Risk is assessed with the
leverage ratio (LEVE). Particular presidents (P, for CEPSA’s president’s letter) or general
managers (GM, for El Alcazar’s management report) are identified by dummy variables
(P/GMi), one for every P or GM of the company. Difference in document title is also
measured with dummy variables (TITLi), one for every different title used in the document
series. Similarly, company status (STAT) is measured with a qualitative variable that
distinguishes whether the company is listed or unlisted. This variable is used only for CEPSA

because El Alcazar was never a listed company.
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Table 6 shows the correlations between the measures that we finally selected and the
other measures that we dropped in order to avoid multicollinearity in the model. Table 7
shows the summary distribution statistics for the measures selected for the model.

[INSERT TABLE 6 AND TABLE 7 ABOUT HERE]

Results

Figure 3 shows the readability evolution of the CEPSA (1930-2012) and El Alcéazar (1928—
1992) narratives. Of the CEPSA president’s letters, 76% are difficult to read, 15% are very
difficult, and 9% are fairly difficult. The average score is 39 (difficult). Of El Alcazar’s
management reports, 80% are difficult to read, 14% are fairly difficult, 3% are very difficult,
and 3% have standard difficulty. The average score is 44 (difficult). Therefore, HI1 is
supported.

[INSERT FIGURE 3 ABOUT HERE]

As Table 1 shows, the few previous studies of readability evolution showed a
decrease in readability over time. In contrast, our results show an improvement in readability
in both companies, which is a bit more noticeable in the case of El Alcazar (see Figure 3).}
Our results, then, failed to support H2. In addition, as Figure 3 shows, the two companies’
documents are not equally readable.* Although the reports of El Alcazar (the smaller
company) are easier to read than those of CEPSA (the bigger company), the differences in
sectors and activities do not allow an inference connecting size with readability.

To formally test the relationship between readability and several organizational
characteristics, including size, we used the multiple linear regression described in the
previous section. Table 8 shows these correlation coefficients for the CEPSA president’s
letters. The values of the significant correlations are not high. ROA (0.400) has the strongest
correlation with readability, in the expected direction, but we found no correlation between

readability and the rest of the profitability measures. The correlation with TURN (0.306) is
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contrary to our hypothesis suggesting there is no relationship between readability and size.
We found no significant readability correlation with LEVE (risk), as expected. There are
significant readability correlations with three of the presidents although only one (Ps) is
significant at the 1% level. We found two significant correlations with report titles, one of
which (TITL3) is significant at 1%o. There is a correlation with listing status of the company,
but it is significant only at 5% (the same correlation as for Ps but in the opposite direction;
when that president occupied the post, the company became unlisted).

[INSERT TABLE 8 ABOUT HERE]

In the case of CEPSA some variables were not entered into the multiple regression
model. PLNP is a constant because CEPSA made profits during the whole period. P/GM; is
also considered a constant in respect to IDNP because P/GM1 is a dummy variable with value
only in the first year, and IDNP has no value in this year. Because only k-1 dummy variables
for a qualitative variable with k categories can enter the model (and P/GM: is not
considered), P/GM2 and TITL: were dropped. STAT was also removed because it correlates
perfectly with P/GMs. Any significant relationship involving P/GMzs in the multiple
regression model should be interpreted cautiously because it could also be attributed to
STAT.

Table 9 presents the results for two versions of the multiple regression model for
CEPSA readability: the full and the reduced model. The reduced model is a specification in
which only the variables found significant via stepwise regression are retained, reducing the
possibility of interactions between independent variables. The full model confirms the
significance and the direction of TURN and ROA revealed previously by the correlation
coefficients, as well as the nonsignificance of LEVE. Of the presidents, only the third is
significant. Changes in the report title do not show significant relationships, with readability.

Listing status is also not significant, as the eighth president does not make a significant
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difference. The stepwise regression involves three reduced models. The first includes ROA,
which was then leading the ability to explain readability. The second adds TURN and the
third regression adds the second report title. Specific presidents/general managers are not
included in the model. We therefore can conclude that size, measured by sales turnover
(TURN)), is positively related to readability, an unexpected finding. Among the profitability
variables, ROA is positively related to readability, as expected, but IDNP is not related,
which is unexpected. None of the rest of the variables (although one president and one report
title show weak relationships) show strong enough relationships to link them with readability.
This finding was expected for risk but unexpected for the rest of the variables.

[INSERT TABLE 9 ABOUT HERE]

Table 10 shows the correlation coefficients between readability and organizational
characteristics for the El Alcazar management reports. The values of the significant
correlations are moderate. The highest correlation is with TURN (0.531) and, as was the case
with our finding for the CEPSA letters, this finding is contrary to our hypothesis suggesting
that there is no relationship between readability and size. The next strongest correlation is
with LEVE (0.472). Here again this finding contradicts our hypothesis based on previous
studies that found no correlation between risk and readability and also the obfuscation
hypothesis, which associates higher debts with poor readability. Also contrary to our
expectations, we found no correlation with any of the proxies for profitability. There are
significant correlations with most of the general managers, as there are for the CEPSA
presidents. The title is also significant, as we expected.

[INSERT TABLE 10 ABOUT HERE]

As in the CEPSA model, some variables were not entered into the multiple regression

model for El Alcazar. In this case, five different people occupied the post of general manager,

and P/GM was removed from the model. Two different titles are identified, and TITL: was
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dropped. STAT was also not considered because El Alcdzar experienced no change in status
during the period analyzed.

Table 11 presents the results for two versions (full and reduced) of the multiple
regression model for El Alcazar. The full model shows no significant relationship with any of
the independent variables. But in the stepwise regression TURN, first and significant at 1%eo,
and P/GMs, significant only at 5%, enter the model. The differences between the full model
and the reduced model might indicate that when we increase the number of nonsignificant
measures in the model, the importance of TURN (and to a lesser degree P/GMs) is distorted;
which explains the differences in adjusted R2. If with only one measure (TURN) we get an
adjusted R? of 0.269 and with two (TURN and P/GMs), we get an adjusted R? of 0.336, the
progressive inclusion of additional variables will increase the explanation of readability by
only negligible increments because the full model has an adjusted R? of 0.346. Thus, of the
company characteristics tested, size is the only variable significantly related to readability,
which is an unexpected finding. Another unexpected finding is that profitability is not related
to readability. As expected, risk is not related to readability. And contrary to our expectations,
we found no relationships with report titles and little relationship with general managers
(because only one general manager is found significant at only 5%).

[INSERT TABLE 11 ABOUT HERE]

In sum, the results of the multiple regression model for both companies show a solid
positive relation between size and readability; thus H3 is not supported. Our results do not
point to a consensus regarding profitability. For El Alcazar, none of the profitability measures
has a significant relationship with readability, but for CEPSA the results are mixed. Although
in the case of CEPSA, the one relationship between any profitability measure (ROA) and

readability is strong, prudence suggests that this single relationship is not solid enough to
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support H4. Both regression models, however, agree that there is not a significant relationship
between risk and readability; therefore, HS is supported.

Regard the influence of management turnover, in the period analyzed, eight different
people occupied the presidency of CEPSA and five different people occupied the general
manager post at E1 Alcazar. Apart from a couple slightly significant cases, no overall pattern
of significant relationships between readability and a change in the company’s president or
general manager appears, so H6 is not supported. The results were similar regarding different
report titles. In the case of CEPSA, we identified three different titles for the president’s
letter: 1930-1971, no title; 1972—-1987, “Presentation”; and 1988-2004, “President’s Letter.”
In the case of El Alcézar, we identified only two different titles: 1928—1989, “Report”
(Memoria); and 1990-1992, “Management Report” (the test of this variable in the case of El
Alcézar is perhaps not very significant because the period of the second title comprises only
three documents). Although we found a weak relationship in one case for CEPSA, in general,
the regressions do not show relationships, between titles and readability, so H7 is not
supported. Finally, we could account for listed or unlisted status only for CEPSA, and even
though STAT was dropped from the model because it was perfectly correlated with P/GMs,

the nonsignificance of P/GMs indicates that H8 is not supported.

Discussion
In accord with previous research in anglophone contexts (Clatworthy & Jones, 2001; Smith &
Taffler, 1992), our results show that the annual reports analyzed are difficult to read. Thus, if
readability proxies the level of secrecy—transparency, the different cultures or legal systems
do not seem to have a significant effect. But in contrast to the few previous studies on
readability evolution (Courtis, 1995; Dolphin & Wagley, 1977; Jones, 1988), we have found
an improvement in readability in both companies. According to Gray (1988) and Doupnik

and Salter (1995), one possible explanation for this opposite finding could be the different
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language and cultural contexts (Li, 2008; Subramanian et al., 1994). But we can further this
explanation. The previous studies analyzed much shorter periods of time. The only one that
covers a long period is Jones’ (1988) study. In fact, if we narrow our observation period to
that analyzed by Jones, 1952—-1985, our findings change substantially, showing a decrease in
readability for CEPSA and a stable trend for El Alcazar—results that are more similar to
previous results. That is, the observation period seems more relevant than the different
cultures or legal systems to readability evolution. If we consider the full period, we might
reasonably assume that the level of public exposition was higher at the end of the 20th
century than at the beginning; the increasing number of stakeholders over the years (David,
2001) and the increasing role of annual reports in promoting public relations (Ditlevsen,
2012), then, are likely factors that made the authors of these narratives favor clearer
language.

We found a positive relationship between company size and readability. This finding
contradicts previous research: Courtis (1995, 2004) and Rutherford (2003) found no
relationship, and Li (2008) suggested that big companies have more complex operations to
report and thus produce more complex narratives. In contrast, our results are more in line
with research arguing that the quality of disclosure (albeit not directly related to readability)
is higher in big or public companies than in small or private companies® (Ball & Shivakumar,
2005; Singhvi & Desai, 1971).

Some previous researchers found a positive relationship between readability and
profitability, supporting impression management premises (Dempsey et al., 2012; Li, 2008),
but others found no relationship (Courtis, 1986, 1995; Smith et al., 2006). Our literature
review section has offered some possible explanations for these mixed results. Although we
found a partial relationship for one of our two companies, our results generally are not strong

enough to support a solid relationship between profitability and readability. Further to reach
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conclusive results on this question, homogeneous research is needed that uses the same
profitability proxies in a multivariate analysis with a reasonable number of control variables
and that takes into account the cultural context. Regarding risk, our results agree with most of
the previous evidence: there is no relationship with readability, contrary to the obfuscation
hypothesis (Courtis, 1995).

None of the qualitative variables (identity of president or general manager, report
title, or listing status) were significant. This finding contrasts with those of Jones (1988), who
found both title and status significant and could not reach a solid conclusion about the
significance of the president. As for the change in company heads, especially at CEPSA, the
presidents remained for a long time on the board of directors in different posts, such as
vicepresident or honorary president, so the changes were not substantial. Regarding the report
title, Jones (1988) initially anticipated no relationship between readability and a change in
report title because the material was substantially the same throughout the analysis period.
Listing status varied in only one company and, for that company, in only two years (2011—
2012) so more research is needed to confirm this finding.

The only factor that we found significant was size, measured as sales turnover, and
for both companies, it explains only a small part of readability. Then what accounts for the
rest of the variability? Rutherford (2003) suggested that it may be attributable to differences
in corporate culture or company activities, although in relation to the former our results show
a substantial variability inside single companies, and in relation to the latter Courtis (1995)
had limited success in finding differences based on industrial classification. Rutherford
(2003) also pointed out that obfuscation may consist more in omitting a topic or making false
statements than in textual complexity; similarly, what Gray (1988) called secrecy—

transparency might be unrelated to readability.
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We are aware of the face validity problems of readability formulas (Jones &
Shoemaker, 1994). Stone and Parker (2013) raised some concerns about the Flesch index
although most of them also apply to other readability formulas. But our use of the Flesch
index is justified because it (a) provides comparability with previous analyses of readability
evolution (Courtis, 1995; Dolphin & Wagley, 1977; Jones, 1988; Lewis et al., 1986), (b) is
the index most used for accounting studies in general, and (3) is one of the few formulas that
have been adapted for and previously tested on Spanish texts (Ferndndez Huerta, 1959). In
any case, because our main objective is related to readability evolution, we are more
interested in the relative values of readability than in the absolute value of the index although
we do state that the narratives are difficult to read. We also recognize that over such a long
period of study, a number of contextual variables may affect the evolution of annual reports,
such as different political regimes, a rise in the cultural level of the population or even the
evolution of the language itself. But all of such factors are impossible to control for in any

longitudinal study.
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Footnotes

1 Miller (2010), when analyzing the effects of reporting complexity on small and large
investor trading, also offered information about readability in U.S. companies across time
from 1995 to 2006, but the number of companies in his sample varies over time. He found
that readability decreased across time when he used the Fog index but found no significant
differences when he used a multidimensional measure based on writing factors outlined by
the Securities and Exchange Commission (1998) plain English guidelines. Barkemeyer,
Comyns, Figge, and Napolitano (2014) also offered information about readability evolution
in CEO statements of different countries, but their results are not directly comparable with
previous research because they standardized Flesch scores into Z-scores. They found that
readability is quite stable both in the financial report and in the sustainability report from
2001 to 2010.

2 We use different presidents in the case of CEPSA’s president’s letters and different general
managers in the case of El Alcdzar’s management reports.

3 A simple linear regression with readability as dependent variable and time as independent
variable confirms the previous evidence. In both cases, the correlation coefficient is
significant at the 5% level, with a positive value of 0.07 for CEPSA and 0.18 for El Alcéazar.
4 An independent two-sample t-test shows that the readability difference between the two
companies is significant at the 5% level.

5 Our finding might seem inconsistent with this position if we compare readability between
the two companies we analyse because the documents of the smaller company (El Alcazar)

were easier to read than those of the bigger company (CEPSA). But we cannot draw a solid
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conclusion from this direct comparison because we are confronting two companies of

different sectors, with different characteristics, and the documents are not exactly analogous.
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Extract from the 1939 CEPSA president’s letter

La guerra entre varios paises europeos, iniciada en septiembre de 1939, ha venido a exigir
mayor cuidado, si cabe, en la direccion y administracion de la Compaiiia. Puede representar,
si se intensificase o extendiese, la necesidad o la conveniencia de paralizar, en mayor o menor
grado, nuestras actividades. Pero gracias a la neutralidad de Espafia, sabiamente decretada
por el Jefe del Estado, confiamos en que nuestro desarrollo no resultara obstaculizado. [The
war among several European countries, started in September 1939, has come to demand greater
care, if possible, in the management and administration of the Company. It could represent, if
intensified or expanded, the need or appropriateness of halting, to greater or lesser extent, our
activities. But thanks to the neutrality of Spain, wisely decreed by the Head of State, we have
confidence that our development will not be obstructed.]

Extract from the 1988 El Alcazar management report

Para nuestra Sociedad, 1988, ha sido el primer afio de utilizacion total de los elementos que
componen la primera fase de la inversion que se proyectd en su dia para la ampliacion de la
fabrica de La Imora de Jaén. Ello ha supuesto la posibilidad de incrementar la produccién,
fabricando y, consiguientemente, facturando una importante cifra de litros para nuestra
empresa matriz, La Cruz del Campo S.A.; lo que unido al incremento de ventas de nuestras
marcas propias, ha supuesto un salto en el ranking de las empresas cerveceras espafiolas,
donde en la actualidad ocupamos el octavo puesto en orden de produccion de cerveza. [For
our company, 1988 has been the first year of full utilization of the elements of the first phase
of the investment plan that was projected in the past for the expansion of the factory of La
Imora in Jaen. It has brought the possibility of increasing production, manufacturing, and,
consequently, billing a significant number of liters for our parent company, La Cruz del Campo,
S.A.; which together with the increase in sales of our own brands, has allowed a step forward
in the ranking of Spanish breweries, where we currently occupy the eighth position in terms of
beer production. ]

Figure 2. An extract from a CEPSA president’s letter and an El Alcazar management report.
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Figure 3. Readability evolution in CEPSA (1930-2012) and El Alcazar (1928-1992)

narratives.
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Table 1. Readability Evolution in the Accounting Literature.

Study Companies Year Document Finding Evolution
Pashalian & 26 big U.S. Difficult/very
1948 Annual reports -
Crissy (1952) | companies difficult
Soper & Same as
Difficult/very More difficult
Dolphin Pashalian & 1961 Annual reports
difficult to read
(1964) Crissy (1952)
Same as
Dolphin & Difficult/very More difficult
Pashalian & 1974 Annual reports
Wagley (1977) difficult to read
Crissy (1952)
Managing director’s
Lewis et al. 9 Australian reports and reviews | Difficult/very More difficult
1977-1980
(1986) companies of operations difficult to read
(workers)
A medium-
Fairly difficult/ More difficult
Jones (1988) sized U.K. 1952-1985 | President’s letters
difficult to read
company
President’s letters
32 Hong Kong More difficult
Courtis (1995) 1986-1991 | and notes to financial| Difficult
companies to read

statements
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Table 2. Main Tools to Measure Readability and Comprehensibility.

Measure Procedure
Flesch formula and derivations: Farr-Jenkins-Paterson and Flesch-Kincaid
Dale-Chall formula
Readability Fog formula and derivations: Smog and Kwolek
Fry graph
Lix formula and derivation: Rix
Comprehensibility Cloze procedure

The Flesch formula (Flesch, 1948) is based on sentence length and number of syllables, the Dale-Chall formula

(Dale & Chall, 1948) on sentence length and presence of “unfamiliar” words (as specified in a previously

established list of words), the Fog formula (Gunning, 1952) on sentence length and presence of words with three

or more syllables, the Fry graph (Fry, 1968) on plot of the average number of sentences and syllables, and the

Lix formula (Bjornsson, 1968) on sentence length and presence of words with more than six letters.
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Table 3. Frequency of the Readability Formulas Most Commonly Used on Accounting Texts.

Focus of the study Total Flesch Dale-Chall Fog Lix Others
United States 23 12 3 12 3
United Kingdom 10 10 0 0 1
Australia 5 4 1 2 1
Hong Kong 3 3 0 1 0
Malaysia 3 3 0 0 2
Canada 2 1 0 1 1
New Zealand 1 1 0 0 0
Hong Kong & Malaysia 1 1 0 0 1
Spain & Portugal 1 1 0 1 0
South Africa 1 1 0 1 0
International 1 1 0 0 0
Total * 51 38 4 18 9

* Some studies use more than one formula

Note. The full table listing the authors of these studies is available upon request.
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Table 4. Flesch Formula Score and Their Correlation With Levels of Reading Ease and

Typical Magazines

Score Description of style Typical magazine
0-30 Very difficult Scientific

30-50 Difficult Academic

50-60 Fairly difficult Quality

60-70 Standard Digests

70-80 Fairly easy Slick-fiction

80-90 Easy Pulp-fiction

90-100 Very easy Comics

Source: Flesch (1948, p. 230)

Note. The content is in the public domain.
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Table 5. Variables and Proxy Measures Examined.

Variable Proxy Measure Name Definition Transformation
Readability Flesch formula FREF Subsection “Readability Measure” Square
Size Sales turnover TURN | Sales turnover deflated using CPI* with 1928 base (million pesetas) | Log 10

Total assets TASS Total assets deflated using CPI with 1928 base (million pesetas) Log 10
Profitability Return on assets ROA Net profit divided by total assets multiplied by 100 -
Return on equity ROE Net profit divided by equity multiplied by 100 -
Net profit NPRO | Net profit deflated using CPI with 1928 base (million pesetas) Log 10°
Net profit to sales NPTS Net profit divided by sales turnover multiplied by 100 -
Net profit (+/-) PLNP 0 = loss; 1 = profit -
Net profit (A/V) IDNP 0 = decreasing; 1 = increasing (compared to the previous year) -
Risk Leverage LEVE Total liabilities divided by total assets multiplied by 100 -
President/GM Different P/GM P/GM; Defined as one dummy for each different P/"GM -
Title Different titles TITL; Defined as one dummy for each different title -
Status Different status STAT 0 = unlisted; 1 = listed -

* Consumer Price Index based on Maluquer de Motes (2013).

® Some cases are excluded because the original value of the measure is negative.

Note. P: President; GM: general manager.
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Table 6. Selection of Proxy Measures and Exclusions Motivated by Correlations.

Correlation With Selected Measure
Variable Selected Measure Excluded Measure
CEPSA El Alcazar
Size TURN TASS 0.965*** 0.967*%*
Profitability ROA ROE 0.919%%** 0.978*%**
NPTS 0.903***
Additional correlations TURN NPRO 0.900%*** 0.915%**

*#%p <0.001
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Table 7. Summary Distribution Statistics for Selected Measures Before Transformation for

the Measures Selected for the Model.

CEPSA El Alcazar

n Mean Std. Dev. Minimum | Maximum n Mean Std. Dev. Minimum | Maximum
FREF 81 38.54 7.61 23.00 5270 59 43.86 6.79 22.81 60.54
TURN 81 2409.49 2942.48 2.44 11979.75 | 64 8.39 9.73 0.19 39.01
ROA 81 5.84 3.89 0.25 16.86 | 64 9.06 8.39 -4.75 36.78
PLNP 81 1.00 0.00 1.00 1.00| 64 0.94 0.24 0.00 1.00
IDNP 79 0.76 0.43 0.00 1.00| 64 0.66 0.48 0.00 1.00
LEVE 81 52.45 13.15 25.17 78.31 64 0.22 0.15 0.00 0.54
P/GM, 83 0.01 0.11 0.00 1.00| 65 0.08 0.27 0.00 1.00
P/GM, 83 0.06 0.24 0.00 1.00| 65 0.45 0.50 0.00 1.00
P/GM; 83 0.46 0.50 0.00 1.00| 65 0.03 0.17 0.00 1.00
P/GM, 83 0.12 0.33 0.00 1.00| 65 0.43 0.50 0.00 1.00
P/GM; 83 0.14 0.35 0.00 1.00| 65 0.02 0.12 0.00 1.00
P/GM, 83 0.14 0.35 0.00 1.00
P/GM; 83 0.04 0.19 0.00 1.00
P/GM; 83 0.02 0.15 0.00 1.00
TITL, 83 0.51 0.50 0.00 1.00| 65 0.95 0.21 0.00 1.00
TITL, 83 0.19 0.40 0.00 1.00| 65 0.05 0.21 0.00 1.00
TITL, 83 0.30 0.46 0.00 1.00
STAT 83 0.98 0.15 0.00 1.00

* This variable does not exist in this model.
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Table 8.

Correlation Coefficients Between Readability and Organizational Characteristics for the CEPSA President’s Letters.

FREF TURN ROA PLNP IDNP LEVE P/GM, P/GM, P/GM; P/GM, P/GM; P/GM; P/GM; P/GM; TITL, TITL, TITL;
TURN 0.306**
ROA 0.400*** | 0.129
PLNP
IDNP 0.027 0.014 0.164
LEVE -0.024 0.661%** | -0.372%** 0.084
P/GM,
P/GM, -0.046 -0.516%** | -0.330** -0.219%* -0.260%*
P/GM; -0.160 -0.520%** | 0.079 0.204* -0.465%** -0.232%*
P/GM, -0.125 0.253* -0.370%** -0.053 0.513*** -0.099 -0.340%*
P/GM; -0.173 0.231* -0.144 -0.009 0.210* -0.110 -0.377*** | -0.161
P/GMg¢ 0.324** 0.403*** | (.529%*** -0.092 0.141 -0.110 -0.377*** | -0.161 -0.179
P/GM; 0.243* 0.216* 0.048 -0.043 -0.052 -0.052 -0.177 -0.076 -0.084 -0.084
P/GMg 0.201* 0.195* 0.109 0.091 0.048 -0.042 -0.144 -0.061 -0.068 -0.068 -0.032
TITL, -0.128 -0.784%** | -.0.043 0.068 -0.643%** 0.270** 0.824*** | -0.367*** | -0.407*** | -0.407*** | -0.191* -0.155%
TITL, -0.250%* 0.309%* | -0.417*** 0.063 0.659*** -0.131 -0.323%* 0.755*** 10.138 -0.213* -0.100 -0.081 -0.485%**
TITL; 0.354*** | 0.575%** | 0.406%** -0.127 0.122 -0.177 -0.607*** | -0.259* 0.319** 0.622%** | (.292%** 0.237* -0.655%%% | -0.343%**
STAT -0.201* -0.195* -0.109 -0.091 -0.048 0.042 0.144 0.061 0.068 0.068 0.032 -1.000*** | 0.155 0.081 -0.237*
n=79

* P <0.05; ** p <0.01; *** p <0.001
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Table 9. Multiple Regression Model for CEPSA Readability.

Full Model Reduced Model 1* Reduced Model 2* Reduced Model 3*

B p-value B p-value B p-value B p-value
Constant 923.254 | 0.032 * 1169.199 |  0.000%** 811.930 |  0.000%** 849.315 | 0.000%**
TURN 292.642 | 0.015* 139.948 | 0.013* 190.975 | 0.002%*
ROA 64317 | 0.018 * 59.191| 0.000%** 54267 | 0.001%** 36.671 | 0.032*
IDNP 14399 | 0.921
LEVE 5.855| 0.543
P/GM; -776.915| 0.018 *
P/GM, -446.493 | 0384
P/GM; -740.905 | 0.188
P/GM, -670.541 | 0.333
P/GM; -152.189 | 0.825
P/GM; -332.165| 0.655
TITL, -719.555| 0.068 -366.320 |  0.034*
TITL; -433.352| 0.368
p-value 0.000%*** 0.000%*** 0.000%** 0.000%***
Adjusted R? 0.281 0.149 0.205 0.242

* Stepwise regression. Probability of F to enter < 0.05; probability of F to remove > 0.10

*p<0.05; #* p <0.01; *** p < 0.001
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Table 10. Correlation Coefficients Between Readability and Organizational Characteristics for the El Alcazar Management Reports.

FREF TURN ROA PLNP IDNP LEVE P/GM, P/GM, P/GM; P/GM4 P/GMs TITL,
TURN 0.531%***
ROA -0.071 -0.358%*
PLNP -0.199 -0.265% 0.375%*
IDNP 0.142 0.067 0.136 0.086
LEVE 0.472%%*% | 0.673%** | -0.266* -0.264* -0.023
P/GM; -0.100 -0.324%* | -0.160 0.075 0.058 -0.414%**
P/GM, -0.348%* | -0.737*** | 0.642%** | 0.226* -0.070 -0.473*** | -0.226*
P/GM; -0.050 0.033 -0.011 0.052 0.140 0.084 -0.052 -0.157
P/GM, 0.310%* 0.823%** | _0.487*** | -0.152 0.035 0.573*** | -0.261* -0.780*** | -0.181
P/GM; 0.385%* 0.210 -0.221* -0.486%** | -0.182 0.276* -0.037 -0.110 -0.025 -0.127
TITL, -0.436*** | -0.355** | 0.152 0.243* 0.156 -0.429*** | 0.065 0.194 0.045 -0.091 -0.567***
TITL, 0.436*** | 0.355%* | -0.152 -0.243* -0.156 0.429*** | -0.065 -0.194 -0.045 0.091 0.567*** | -1.000%**

n=57

* P <0.05; ** p <0.01; *** p <0.001



Table 11.

Multiple Regression Model for El Alcazar Readability.

Full Model Reduced Model 1* Reduced Model 2*
B p-value B p-value B p-value

Constant 1565.169 |  0.000*** 1685.137 | 0.000%** 1695.840 |  0.000%**
TURN 426.259 | 0.128 490.873 |  0.000%** 435.440 |  0.000%**
ROA 12.731| 0.281
PLNP 60.786 | 0.843
IDNP 194220 | 0.176
LEVE 8.230 | 0.226
P/GM, -342.892 | 0.259
P/GM; -648.988 |  0.206
P/GM, -412.987 | 0.393
P/GM; 739.558 | 0.398 1276.380 | 0.013*
TITL, 302.150 0.441
p-value 0.001%** 0.000%*** 0.000%**
Adjusted R? 0.346 0.269 0.336

* Stepwise regression. Probability of F to enter < 0.05; probability of F to remove > 0.10

* P <0.05; %% p<0.01; %% p <0.001
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