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Introduction
State-of-the-art

Wikipedia ‘is a multilingual, web-based, free-content encyclopaedia project
based on an openly-editable model’ (http://en.wikipedia.org/wiki/
Wikipedia:About). Wikipedia is written collaboratively by largely anony-
mous Internet volunteers who write without being paid. Wikipedia content is
intended to be factual, notable, verifiable with cited external sources, and neutrally
presented. The basic principles of Wikipedia’s Arbitration system and committee
(known colloquially as ‘Arbcom’) were developed mostly by Florence Devouard,
Fred Bauder and other key early Wikipedians in 2003. The principles can be
found in Wikipedia itself (http://en.wikipedia.org/wiki/Wikipedia:About).
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Over the years, interest in the Wikipedia phenomenon has been growing.
Probably it reached its peak in 2008. At present there is a huge number of works
that deal with Wikipedia, and conferences devoted to the Wiki-like resources are
held in different cities. There are investigations into the accuracy of Wikipedia,
collaborative work of the authors of Wikipedia articles, vandalism in Wikipedia,
content of the different language sections of Wikipedia (GILEs, 2005; SHAPOVALOV
AND MALUTINA, 2009; BELANI, 2009; Bruk-AGHAT aND LEI, 2010), etc.

The homogeneity of Wikipedia style is one the principal requirements for
Wikipedia texts. This concerns the homogeneity both of texts that belong to dif-
ferent domains and different languages. Readability is the easiest stylistic charac-
teristic of text to compute, which is why it became the subject of our research.

Readability is defined as the level of complexity of text comprehension, which
is determined by certain computable linguistic and stylistic features, such as av-
erage lengths of sentences and words, average frequency of rare words and av-
erage number of prepositions in phrases, etc. Various indexes are used to eval-
uate the readability/complexity of a text: the Dale-Chall Readability Formula,
Flesch readability index, Farr-Jenkins-Patterson Formula, Fry Readability For-
mula, Fog Index, Lorge formula, and SMOG Grading (DALE AND CHALL, 1948;
FLEscH, 1948; FaRR, Jenkins and Patterson, 1951; Fry, 1977; GUNNING, 1952; LORGE,
1939; McLAUGHLIN, 1969).

Investigations showed that readability depends on genre (novels, newspapers,
scientific papers, etc) and this problem has been considered in publications related
to the mentioned indexes. The readability of textbooks for schoolchildren and stu-
dents are the most referenced topic in index descriptions and their applications
(http://en.wikipedia.org/wiki/Flesch-Kincaid_readability_test).

The most popular readability index among western researchers is the Flesch
index. It uses average sentence length measured in words and average word
length measured in syllables: the bigger this index, the higher the ease of read-
ing. There are programs designed for calculation of this index, for example
Word Counter for Macintosh OS X or INFLESZ for Windows gx. y NT/XP
(http://www.legibilidad.com/home/acercade.html). Some Internet applica-
tions contain functions that permit calculation the Flesch index. For example, the
Flesch index for different languages can be calculated on the web-page (http://
www.standards-schmandards.com/exhibits/rix/). There is a program for calcu-
lation of the Flesch index for Russian and English text (OBoRNEVA, 2005) but this
program is not a free-share one.

The Mikk index is known among Russian researchers (TuLpava, 1975; MAK-
AGONOV 1998). MIKK’S FORMULA INCLUDES THE SAME VARIABLES AS FLESCH’S FORMULA,
namely the average sentence length and the average word length in a text. How-
ever, this index reflects the complexity and not the readability of a text. In other
words the higher the index is the more difficult a given text is to read. The bib-
liography lacks references to software that counts the Mikk index. We used the
program TextComplexity developed in the department of French philology of the
AUB. This program was used also by one of the authors when she was working on
her Master’s thesis (OGURTSOVA, 2010).

It is worth mentioning that we did not find publications where the problem
of stylistic homogeneity of Wikipedia texts had been considered. The proximity
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of the Wikipedia style to scientific style has not been evaluated as well.

Problem settings

There are two problems to be considered in this article.

1. We want to check whether the administrators of Wikipedia adhere to equal
readability requirements for texts in different languages and domains. We
have chosen two domains - physics and linguistics, which contrast as natural
and humanitarian disciplines. That is why a comparison of texts from these
domains would reflect the situation in other domains less contrasted in their
content. As concerns the languages, we have chosen English and Spanish,
which do not belong to the same language group (as Romance, Slavic or
Finno-Ugric languages). The Flesch and Mikk indexes are used to compare
texts. The problem consists in the calculation of the mean value of the indexes
for groups of texts and testing a hypothesis about the statistical significance
or non-significance of the differences.

2. We want to know to which sub-style of the scientific style (properly scientific,
popular or didactic) texts from Wikipedia belong. English texts on linguis-
tics representing the three mentioned sub-styles were selected in order to be
compared with texts from Wikipedia. In this case we use the Mikk index only
for the comparison. As well as in the previous case we need to find the mean
of the index for each group of texts and then to test the statistical significance
or non-significance of the differences.

The paper contains 4 sections. The next section describes the method of in-
vestigation. This method consists of testing the hypothesis about non-significant
differences in the readability indexes mentioned above. Section § presents the re-
sults of experiments. The discussion is included in section 4.

Decision making
Modified Flesch and Mikk indexes
Main formulae

The following Flesch formula is accepted for the English language (FLEscH, 1948):

IF = 206.84-84.6S — —1,015M

where S is the average length of a word in syllables and M is the average length of
a sentence in words.

The following Flesch formula is accepted for the Spanish language (http://
www.legibilidad.com/home/acercade.html):

IF = 206.84-62.35-M.

Table 1 demonstrates the correspondence between the Flesch index and level
of readability
This is the Mikk formula:
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IM = SLn(M)

where S'is the average length of a word in syllables and M is the average length of
a sentence in words.

The equation of regression for word length in characters and syllables

Revealing syllables in words is a procedure that needs to take into account the
linguistic properties of a given language. Unfortunately we did not find in the
literature any universal free-share software that could do it. In this situation it is
reasonable to consider the possibility to substitute syllables with characters. But
such a substitution needs justification.

For this we selected pieces of text from several English documents (newspa-
per) and took the 100 most frequent words. Then we calculated the number of
characters and syllables in each word and constructed a regression

y = 2.86x (1)

where y is the quantity of characters and x is the quantity of syllables in a word.
The coefficient of correlation between the mentioned values is equal to 97,4%.

The same experiment was done with words from the Spanish language. The
following dependence was revealed:

y = 2.35z. (2)

Here the coefficient of correlation is equal to 98,8%.
All the computations were completed with the MegaStat package.

Modification of the Flesch and Mikk formulae

The dependences (1) and (2) obtained were utilised to substitute the number of
syllables with the number of characters in the Flesch formulae. Thereby, after sub-
stitution the following Flesch formulae were obtained.

For the English language:

[IF = 206.84 — —84.6/2.86 N — —1.015M.

Here, N is the average length of a word in characters and M is the average length
of a sentence in words.

For the Spanish language:

Table 1: Flesch values and level of readability
Flesch index  Readability

70-80 very easy (novels)
60-65 normative (newspapers)
50-55 intellectual level (business editions, literary magazines)

g0 and lower  scientific level (professional and scientific literature).
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IF = 206.84-62.3/2.35N- M.

The Mikk formula was modified formally; we only substituted the number of
syllables with the number of characters without any transformation. This substitu-
tion is reasonable because it changes all the values of tests in the same proportion.
So this formal modification has no an impact on the testing hypothesis. Therefore
we have the following Mikk formula:

IM = SLn(M)

where N is the average length of a word in characters and M is the average length
of a sentence in words.

One should note that such a substitution of syllables with characters is justi-
fied when we measure the average length of words in a whole text. It does not fit
for cases when we have to analyse concrete words.

Comparison of indexes

In all our experiments we compare readability of two document sets using Flesch
and/or Mikk indexes. If a given index (Flesch or Mikk) has close values for each
set then one can say that these sets have close styles from the point of view of
readability. The comparison of indexes is performed statistically in the framework
of testing the hypothesis about non-significance in differences of index means.

For testing the hypothesis we use the standard technique of p-value (CraMER,
1999). It consists of two steps:

1. One calculates the means (mj,ms) and deviations of the means (s1,s2) of a
given index for two data sets and then forms the so-called t-statistics

ts = |m2 — ml|/\/(s1% + s22)

2. One calculates the probability of the extreme case that random t-statistics
reaches this value. p = P(t > t4)

The lower the p-value, the less likely the result is if the hypothesis is true. Let
we fix a level of significance a (10%, 5%, 1%). This level defines the probabil-
ity of error when we reject the true hypothesis. The technique of hypothesis
testing consists in the following rule:

Hypothesis is accepted if p > «
Hypothesis is rejected if p < o

When we reject the hypothesis we can make an error with the probability «
(type 1 error)

There are standard functions in all popular packages related to experimen-
tal data processing, which calculate p-value for given t-statistics or for two given
data sets. For example such functions are included in the list of standard Excel-
functions.
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Note: If the number of data in each document set is more than 30 then one
should use functions for working with the normal distribution. If the number of
data is equal to or less than 30 then one should use functions for work with the
Student distribution. In the latter case it is necessary to take into account the so-
called degree of freedom for the Student distribution. In our case this value is equal
to k = 2n — 2, where n is the number of documents in each document set.

Experiments
Analysis of the homogeneity of Wikipedia by language and domain
Plan of the experiments

In the first series of experiments we compared different texts from Wikipedia. In
order to check the homogeneity of Wikipedia by language we need to take texts
from the same domain written in two different languages. In order to check the
homogeneity of Wikipedia by domain we need to take texts from two different
domains in the same language. In such a way we can essentially reduce the number
of experiments and simplify the interpretation of results.

We consider:

e contrasting domains, i.c. linguistics and physics;
e languages from different groups, i.e. English and Spanish.

The plan of the experiments in the co-ordinates language-domain is repre-
sented in Figure 1.

The Flesch and Mikk indexes for English and Spanish texts

According to the plan presented in Figure 1 we examined 20 texts on linguistics
from the English and Spanish versions of Wikipedia. The average text length was
approximately 1,300 words both for English and Spanish documents. The means
and variations of the Flesch and Mikk indexes were calculated for each set. Table
2 contains the results of the calculations.

Our goal is to test the null-hypothesis about non-significance of differences
in the means for each index. We use here the standard procedure described in
section 2.2. The source data is given in Table 2. The degree of freedom is equal to

I, 2010, 1 /63



Table 2: Means and deviations for Flesch and Mikk indexes

Value Flesch English ~ Flesch Spanish ~ Mikk English ~ Mikk Spanish
Mean 23.62 39.24 16.72 17.34
Deviation 7.59 7.71 1.20 1.29

Table 3: Verification of the null-hypothesis about the non-significance of differences

p-value  p-critical Result Flesch index
0.0002 1% The difference is significant Mikk index
0.28 1% The difference is non-significant

k = 2n — 2 = 18, importance level ay = 0.01. Table g contains the p-value for each
test and the result.

Therefore the Flesch index shows the significant difference for texts in English
and Spanish, while the Mikk index does not detect this difference. This fact can
be explained by the influence of natural differences in the two languages (English
words are shorter and English sentences are longer then Spanish ones) which is
not considered by the Mikk index.

The Flesch and Mikk indexes for texts on linguistics and physics

According to the plan presented in Figure 1 we examined 20 English texts on lin-
guistics and physics. The average text length was equal to approximately 1,300
words for documents on linguistics and 1,200 words for documents on physics.
The means and variations of the Flesch and Mikk indexes were calculated for each
set. Table 4 contains the results of the calculations.

Table 4: Means and deviations for Flesch and Mikk indexes

Value Flesch Linguistics ~ Flesch Physics ~ Mikk Linguistics ~ Mikk Physics
Mean 23.62 33-41 16.72 15.68
Deviation 7-59 6.36 1.20 0.75

To test the null-hypothesis we complete the same procedure described in the
previous item. Table 5 contains the p-value for each test and the result.

Both Flesch and Mikk indexes revealed an absence of significant differences
between the texts on physics and linguistics.

The graphical illustration of the results obtained relative to the average values
is presented in figures 2 and 3.

Scientific style of Wikipedia

Functional styles

Functional style is a variety of the literary language performing a specified function
in communication (SOLGANIK, 1997). In this paper we examine the scientific style
and its sub-styles: the properly scientific, popular and didactic.
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Table 5: Verification of the null-hypothesis about the non-significance of differences

p-value  p-critical Result Flesch index
0.01 1% The difference is non-significant ~ Mikk index
0.03 1% The difference is non-significant

Figure 2: Flesch indexes for the texts

2 BEnglish B Linguistics
20

0 Spanish ) Physics

Figure 3: Mikk indexes for the texts

5 1
BEnglish B Linguistics
20 1

Sparish ) Physics

Scientific style is characterised by the logical sequence of phrases and it is
characterised by accuracy, brevity and absence of ambiguity. The research paper is
forwarded to a reader specialising in a concrete scientific branch and possessing
knowledge at about the same level as the author of article, the sender.

The specificity is inherent also in the popular sub-style. The receiver of such
articles is a person interested in this or that science. Within the limits of this sub-
style some deviations from norms are supposed - the use of words in their figurative
sense is possible.

Documents with a didactic sub-style are addressed to future specialists, stu-
dents and schoolchildren. Its purpose is to teach and to describe the facts that are
necessary for the acquisition of material.
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Mikk indexes for texts on linguistics

We consider the degree of correspondence of Wikipedia documents to the above
mentioned sub-styles of the scientific style from the point of view of text complex-
ity. Text complexity is evaluated here with the Mikk index.

Certainly, scientific style and its sub-styles are not restricted only by text com-
plexity. The full characteristic of the style requires testing other formally-statistical
and informally-linguistic indicators. For example, harmony of texts and richness
of text vocabulary refer to the first one, while specific idioms refer to the second.
However, in the present work we limit our consideration to text complexity only.

In our experiments we used documents on linguistics in English. We selected
10 texts from Wikipedia, 10 scientific articles, 10 popular articles and 10 manuals.
Therefore we had 40 texts in total. The sources of the scientific articles are various
theses on linguistics and research described in articles for scientific journals. The
popular texts were taken from electronic newspapers or journals for a wide range
of readers and from encyclopaedia articles. The didactic materials are more varied.
We were working with fragments from textbooks on linguistics for high school
students and for students of the first years of university (both from faculties of
languages and from technical faculties).

The means and deviations of the Mikk index were calculated for each group
of texts. The results are presented in Table 6.

Table 6: Values of the Mikk index for texts on linguistics

Category Mean Variation
Wikipedia 16.72 1.2
Scientific articles 17.04 LI
Popular articles 15.88 1.35
Didactic materials  12.67 2.44

The means of the Mikk index are presented on the Figure 4.

We tested the significance of differences in Mikk index between the Wikipedia
articles and the other three groups of texts. We verified the null-hypothesis about
the non-significance of differences of the means. The verification of the hypothesis
was done as described in part ‘Comparison of indexes’. The results are presented
in Table 7.

Table 7: Verification of the zero-hypothesis about the non-significance of differences

p-value  p-critical Result

Scientific articles 0.54 1% The difference is non-significant
Popular articles 0.16 1% The difference is non-significant
Didactic materials  0.0004 1% The difference is significant

Therefore the level of complexity of Wikipedia texts differs significantly from
the level of complexity of didactic texts. It is close to the level of complexity of
scientific and popular texts.
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Figure 4: Values of the Mikk index for different text categories
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Conclusion

Discussion

We revealed the dependences between average number of characters and syl-
lables in English and Spanish words. This relation has a high correlation
(97%-99%). Based on this relation we could modify the Flesch formula and
justify the possibility of using the Mikk formula with a formal substitution.
A significant difference in the Flesh index for English and Spanish texts was
shown, although the Mikk index did not detect such a difference. In the
experiments, documents on linguistics were used.

It was shown that there were no significant differences in Flesh and Mikk
indexes for linguistics and physics. In the experiments, English documents
were used.

The level of text complexity for Wikipedia articles is close to the text com-
plexity of scientific and popular documents and differs only from manuals.
In the experiments, documents on linguistics were used.

Our conclusions were based on very limited document sets. So, the obtained

results can be considered only as preliminary ones, which should be tested once
more on a larger corpus of documents.

Future work

In the future, we consider:

repeating the completed experiments on large data sets containing dozens
and even hundreds of documents;
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e cnlarging the number of languages, in particular, to consider texts in the
Russian and German languages;

e cnlarging the number of domains, in particular, to consider economics and
history;

e considering other formally-statistical indicators of style, such as the degree
of lexical richness of text.
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