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THE STYLISTIC CONTENT-ANALYZER OF TEXTS:
PART A — VALIDATION OF PROPOSED ALGORITHMS

Abstract - For the automation of reliable analysis of content of digitized texts and determining their styles the
necessary algorithms have been developed, and based on it was created the program «AN-TExp, v.1», which can be used to
implement the raised tasks and to check applicability of basic algorithms. It was found the series of singularities for
statistically significant (O = 0,05) style determination of the analyzed text. The average values of singularity factors Ksingul
are shown. Validity of the given methods for the proposed series of singularities is shown.
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CTUJIMCTAYECKHUIA KOHTEHT-AHAJIU3ATOP TEKCTOB:
YACTbD A - AITPOBALIUA NPEJJIOKEHHBIX AJITOPUTMOB

Aaa asmomamusayuu nposedeHus docmosepHO20 KOHMEHM-AHAAU3A OYUPPOBAHHO20 meKcma U onpedeseHust e20
cmuaucmuku 6bL1u paspabomaHsl Heo6xodumble 0151 3M020 A/120pUMMblL U HA UX OCHO8e 6blia co3daHa npozpamma «AN-TExp, v.1», ¢
NnoMoWb0 KOMopol MOMCHO pea/au308amb Nocmas/eHHble 3a0avu U hposepumb NpAsu/abHOCMb 6a308bIX anzopummos. HaiideHbl
CO80KynHocmu cuzHamyp 0438 cmamucmuyecku docmoegepHozo (OL = 0,05) onpedesneHuss cmuaucmuku aHAAU3UPYeMO20 MmeKcma.
IIpusedeHbl 3HaveHus1 cpedHux 0451 hakmopos cuHzyasspHocmu smux cueHamyp. [lokazaHa eanaudHocms npusedeHHol memoduKku 045
npeo10JceHHbIX cepuli cuzHamyp.

Katouesble ci08a: koHmeHm-aHaAu3 mekcmd, KOMNbIOMePHbLI KOHMEHM-AHAAU3, KOUYeCMBeHHbIU KOHMeHmM-aHaAu3.

Introduction

For the last two decades of development of information technology (IT) one can see the ever-increasing
volumes of stored and transmitted information by countless channels of communications [1]. In the “space” of
Internet anyone can find almost any information, and moreover, in any form of. However, due to the history of
mankind, most information is stored and is provided in the form of various texts. Still “the printed word” for most of
the world population is the most common method of supplying and perception of information.

Naturally, in conditions of avalanche-like accumulation of text information one can see rapidly increasing
demand for means of automatic classification of unstructured and structured textual data bases (DB). Of course,
such programs are not free.

But Human consciousness is not changed as fast as scientific and technological progress: even at presence
of the most advanced technologies the known “old” human challenges, including ones such as plagiarism and
generation of meaningless texts (for example, collections of words, which are devoid of meaning) [2, 3].

School Literature teachers in response to questions about plagiarism can definitely tell a lot about how
often they have been facing in the last 15-20 years with so-called “works” of students who were “simply borrowed
from the Internet”. It needs no to say, this is a real problem, moreover, it is dual one because of plagiarism which is
not only destroys the individuality of a person, and society as a whole.

Of course, the problem of plagiarism is not new [4]. But for this human “illness” it appears a kind of
modern “antidote” — computer programs that can analyze texts [2, 3, 5, 6]. And in this respect it is urgent to develop
specialized software, in particular an unstructured text analyzer, which would be able to carry out the desired
classification of text content which is analyzed, according to its certain characteristics. Search of this type of
analyzer amongst the software accessible to authors did not give positive results.

Since the vast majority of texts being created and processed in common text editors, then the authors when
working on the creation of their program named “AN-TExp” (an analyzer of content of unstructured texts) have
implemented the idea of computer aided statistical and linguistic analysis of given texts using MS Word and MS
Excel software capabilities.

When performing of this work such problems were solved:

1. determination of mathematical or statistical characteristics of given texts that can give objective
information on their features;

2. development of specific algorithms to determine the stylistic features of given texts that are based on
verification of regular statistical hypotheses;

3. development of specific algorithms and methods for analyzing of given texts in order to establish the
presence in them of predefined words or phrases and further “reaction” of the program on the words;

4. organization of modular structure for the mentioned program and ensuring interactions between its
modules, and ensuring interoperability MS Word and MS Excel via the code during the analysis of the given texts;
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5. development of a clear and understandable user interface (UserForm);

6. to test this work authors' assumptions of the ability to have reliable and reasoned judgments about the
literary skill of the author of the text being analyzed on the basis of the mathematical (i.e. valid) data which are
results of the processing of the given text using the program.

The objective of the work is to test certain algorithms that concerns to analyzing of any texts and
development of the author's program — content analyzer of unstructured digitized (i.e. machine-readable) texts
provided by the *.txt, *.doc or *.docx files.

The object of study of the work was the process of automated statistical analysis of digitized written texts
and determining of some key characteristics and some additional ones of given texts.

The subject of the study of the work was algorithm of textual analysis that implements the technique of
computer aided textual content analysis, and further interpretation of the achieved results.

When compiling the mentioned program the following working hypothesis were formulated:

1. It is known that the variety or richness of a language for any personality is determined by how many
language units (words and phrases) is there in his own vocabulary for use [7, 8]: the richer the language means it
may contain more information and more personal opinions, as well as certain attitudes of the author to the subject
matter of speech [8]. From here the authors make their assumption that the informational entropy’ of the analyzed
text is clearly linked to the lexical diversity of the person which says or writes [9].

2. There is an opinion that any author eventually makes his certain “author's style” for his own writings that
distinguishes his texts from other ones, and the author's texts have individual manner of writing. Surely, the
mentioned “author's style” has its own features — peculiarities of the writing manner or so called singularities [10].
From here the authors of this article make their assumption that one can identify these textual peculiarities and use
them to further interpretation.

As a result of solving the above problems the program “AN-TExp” was created: it is the Content Analyzer
of unstructured texts — namely various texts of general use and literary works.

1. Research technique of the text to be analyzed

It is no secret that some subjective factors can influence the results of any examination and on assessments
by expert committees on different issues, for example, concerning to the well-known problems such as plagiarism
[4].

It is well known fact that Mathematics is able to remove subjectivity from any problem or question.
Therefore, to ensure a really scientific peer review it usually used general and special mathematical procedures in
order to get certain key characteristics and some additional characteristics of the text that is under analyze. From the
viewpoint of Computer Science, Applied Linguistics and its newest branch — Computational Linguistics — several
mathematical values may be considered as such characteristics (singularities) [6, 10]. The authors of the work
decided that for the analysis of the text one should be chosen exactly these values: entropy of a text H,
mathematical expectation < X > and standard deviation G were selected as the main statistical variables. At the
program “AN-TExp” they labeled as “main Stat. Data” and appropriately assigned on the UserForm.

In addition to these “main” statistical indexes it was decided to choose some additional values (on the form
marked as “Relat. Frequency of Signes”), which are based on counting the frequency of certain characteristics of
the text. The mentioned values, according to the authors of the work, will help to define the creative style of the
author of a text, which is analyzed by the program. Together, these indicators help to form the most objective
characteristics of the creative style of the author of the text, which is to be investigated.

To find these values the program “AN-TExp” carries out dual-stage decomposition of the text to be
analyzed: at first all of the text is decomposed into separate words, and then these words — into characters, that is,
into “their proper” parts. After this procedure the program performs frequency-and-statistical analysis of these
characters as already separated elements of the text.

Since entropy is a measure of chaos in any system, then, in terms of computer science, the entropy of the
given text can be a measure of its lexical and morphemic diversity: that is a high-quality literary text is able to hold
more entropy compared with the entropy of remarks of any “savage” person. So, may be it is the cause that the
entropy of works of true masters of literature seems to be exceed the entropy of the well-known speeches of famous
“Ellochka-the-Ogress”.

The mathematical model of the “AN-TExp” program is based on well-known mathematical and statistical
formulas and functions. To calculate the entropy of a text the famous C. Shannon's formula is commonly used [9]:

H = —z p;log, p, ,here p, — the probability to find 7 -th character in the text which is being studied.
i

The mathematical expectation < X > is calculated by the formula < X >= le- P; > when Xx; —number

1

of certain characters which are used in the text, and p; — the probability of their use. In this context, the figure

< X > has the meaning of “the cumulative utilization rate of certain characters in the text”, and it is one of the
unprejudiced “sensitive-to-person” characteristics of the text to be analyzed.

3 entropy (informational) — it is the logarithmic measure of unpredictability of information content.
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Since a mathematical expectation in the statistics is usually accompanied by its standard deviation G, it is

a standard deviation is also computed as an additional parameter: G = \/ z xl.2 pi—<X > A couple of these
i

values is usually written as follows: < X > £G, that clarifies certain features of the author's style of the person
who made the text to be investigated.

Thus it can be considered that the set of mentioned mathematical characteristics is quite informative and
objective evidence of the author's style of the person who created the given text. However, it is rather true that this
set of characteristics is clearly not to be sufficient to complete the peer review regarding authorship of a text, and
this question needs further clarification. Rather, the source of such looks may be some keyboard characters that can
be considered as characteristic for the written work of a particular person, such as fingerprints of somebody. Thus,
the frequency coefficients of specific use of certain symbols can also be considered as important identifiers in
determining the individual author's style.

2. Software implementation of selected methods of research

Since for many years VBA is the standard for controlling over MS Office applications, naturally, it was
decided to implement the proposed method of analysis of texts in this programming medium.

When creating the program — content analyzer of a text — it was implemented the idea to use potentials of
both MS Word and MS Excel software and their interaction during data inside transfer. The MS Word text editor
during preliminary preparation of given text in order to its further analysis will bring it to the standard form (for
example, the Font size, the line spacing, etc. — it depends on User preferences).

By itself, the spreadsheet processor provides a wide range of working with tabular data starting from
simple calculations for standard functions up to visualization of the obtained results. Thus, one can use the
possibility of the “standard” software of highest quality to solve the specific problem by means of a new program,
which was conceived and designed like a modular junction, that can function on the principle of capacity building.
Thus, the possibility of using the highest quality software to solve the original problem of a specific new program,
which was conceived and designed like modular design, functioning on the principle of capacity building.

As a result it was created the multi-modular program “AN-TExp”, which enables you to find automatically
a desirable range of mathematical parameters that are the basis for objective analysis of the given text. So, such
problems have been resolved:

3. obtaining of the series of acceptable objective characteristics (i.e. mathematical or statistical ones) of a
given text file using certain processing functions;

4. organization of the modular structure of the program that is created, and coordination between its
modules, as well as providing of interoperability between MS Word and MS Excel via the program code when
analyzing of the text;

5. it was made a successful attempt to develop some algorithms to analyze text to determine authorship.
Further development of these algorithms require the work with a rather large base of texts and as well consultations
with experts in linguistics.

6. still forming the developing of some algorithms and methods to analyze texts in case of presence of
specific, pre-defined, words or phrases, and “response” of the program for such content;

7. it was organized the convenient user's interface (UserForm), which requires an user's understanding of
the obtained results and his ability to interpret them. But the version 2 of the program is designed for trained users
(up to for specialists in linguistics), so the interpretation of the obtained data for them is not a problem and it does
not require additional knowledge and skills from this category of users.

The principle of capacity building for the “AN-TExp” program as it commonly used for modular-based
units will bring it to the level of high-quality programs that one can use to automatically identify the individual
author's style of the person who has written this text, and/or it will allow to set the reaction of the program to a
specific phrase in the given text on occasion to determine the degree of “common sense” in the text which is
analyzed (or so-called “white noise level” in given text).

3. On functional features of the “AN-TExp, v.1” program

The program «AN-Texp, v.1» is able to analyze a given text content accordingly to the logic circuit
provided in Fig. 1.

Before starting the program, the user must place the text that is being analyzed, into the “clearly defined”
Word-file (i.e. into *.doc- or *.docx-file with a certain name and in specific location on the selected bearer’). Then
the user has to start the basic program module which is placed in the Excel-master file that will display the
UserForm that is aimed to provide the step-by-step works of the analyzer in dialogue mode.

Next, the form offers to register the text to be analyzed by the program. In order to form the “List of
Records” (registration list of works) the registration procedure for a text that will be analyzed occurs in two stages:
firstly input its author's name, then — input the title of the text.

* this is true for the version Nel of the program “AN-TExp”: “AN-TExp, v.1”.
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step #1 step 72 step #3
- Starting to perform the Working in dialogue mode
Storing of the text that Excel-master file that can with UsgrPorm s%uarching
should be analyzed as the create the UserForm and for and reading of desired
Word-file with a certain & = g

contains some necessary

) Word-file, copying of its
macros, by which the program

narne and specific :
contents (text) and pasting

address ; - .
can provide analyzing the text into already open
of the given text Excel-master file for
further processings
step #4 e
step #6
Funning the maimn macro through step #5 -
the UserForm to make the Possibility to use
necessary initial analysis of the Presentation additional software modules
given text and for calculating of »| of significant » for further analysis
its statistical characteristics information of tht_e given text for more
(surnmary) detailed text processing
on the UserForm (researching of its content)

Fig. 1: The sequence of basic operations which are performed by the program “AN-TExp, v.1” accordingly to the algorithms that are
mentioned above

The program “watches” for user's errors, e.g. if not made any records about the investigational text and/or
its author, the appropriate message occurs as a reminder. After successful completion of the registration procedure
of the specified text the next phase of mathematical analysis of the text comes.

The program “AN-TExp, v.1” performs frequency analysis of all involved keyboard characters in the text
to be analyzed, and the obtained data will enable to calculate the entropy of the text and other mentioned above
characteristics of the text. Thus the obtained information is an objective mathematical description of the analyzed
text and contains the most detailed information about the studied object.

After following the instructions of the basic module of the program the obtained research results will be
available for users. A user is able to govern the completeness of output data onto Userform by using of switch
controls.

Some modern humanities, for example, applied linguistics and psychology of personality, believe that in
this way you can with high probability to set the individual author's style. So after researching a sufficiently large
amount of text — it can be a few fragments® of texts, “which came from the pen” of the same person — one can
collect the textual personal database (PDB) as a kind of “dossier”, and the appropriate results of mathematical
processing of primary information. At least, one can refine the file depending on the circumstances, and based on
the obtained information one can identify the author of the given text with some degree of probability. The basis of
this procedure is at least convergence of the main statistical data and other singularities taken from the existing PDB
of certain person with the same data that can be obtained by examining any given text. But in order that a decision
on authorship of the analyzed text was more significant, one has to provide proper validation for appropriate
statistical hypotheses about relevant significance of the differences between the given samples, as well as to provide
the variance and correlation analysis to identify relationships between the sample data.

4. Results and discussion

With the mentioned above program it has been analyzed 23 examples of the text of different style, amongst
which there were the real literary works (9 pcs.), essays and reviews of columnists and analysts from the serious
electronic mass media of Ukraine (6 pcs.), graduate works of scientific and technical direction (4 pcs.), different
administrative instructions or directives (4 pcs.). The list of these texts is shown in the Table #1.

Here, in the Table #1, the texts taken for analysis have been collected in the respective categories —
"Literature", "Reviews & Analytics", "Diploma thesis" and "Bureaucratic writing". The volume of each of the texts
was not less than 65 KB.

The main results of the calculations by described algorithms presented in the Table 2. The last line of

obtained data in the Table shows the relative errors €, calculated according to a standard procedure for small

> as the authors' experience shows, the given text that contains about 10,000 words or more may be considered as the reliable text
fragment.
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—t= % (00=0.05) for each of these given quantities. The data from the line show clearly that
X X

all the values presented here, except for entropy, have enough variability, i.e., in principle, it may contain

information about the features of the text contents taken into consideration.

samples: €, =

Table 1
The list of texts which have been taken for the content analysis using the program «AN-Texp, v.1»
text # the text names the text Author yegr.of category
origin of the text
1 «Hocex» T'oross H.B. 1834 (masterpiece of) Literature
2 «ITopTper» T'oross H.B. 1834 (masterpiece of) Literature
3 «Kosickay T'orons H.B. 1835 (masterpiece of) Literature
4 «IITuHenb» T'orons H.B. 1841 (masterpiece of) Literature
5 «JlyOpoBckuity, (1-5 ri1.) [ymkua A.C. 1841 (masterpiece of) Literature
6 «AHTOHOBCKHE SIOJIOKH» Bynun U.A. 1900 (masterpiece of) Literature
7 «Opecckue pacckasbh» babens U.D. 1931 (masterpiece of) Literature
8 «OKypaBiauHBIH KpHK» brikoB Bacuib 1959 (modern) Literature
9 «YTpo Beuepa MyipeHee» Brikor Bacuib 1967 (modern) Literature
10 «JuccepredT» Cypxuk Jlngus 2016 Reviews & Analytics
11 «HanoroBuku U KOppynuus» Bepctiok Ban 2015 Reviews & Analytics
12 «bopern ¢ ppankoMaHueH» [[Tama Oner 2015 Reviews & Analytics
13 «Ypok sxoHoMuKH oT lIBetinapum» [eperonues 2016 Reviews & Analytics
WUnps, ITosoBenx
Hpuna
14 «Yxkpauna B IlepBoii mupoBoii: mexny | ['yceB Bukrop 2016 Reviews & Analytics
Cummioit u XapuOmoiny
15 «TanantnuBele netn Ykpaunsl: Oynyt | Monoamosa 2016 Reviews & Analytics
JIM OTIPABJIAHBI HAJICHIbI?» Eniena
16 «[Iporpammuas Busyanuzauusi padotsl | ['opaueHko 2015 Diploma thesis
JAVNE Y Anekceit
17 «AHanm3 ¥ olleHKa THITOBHIX Totonoruii | beprn EBrenuit 2008 Diploma thesis
BBIYHCIIUTEIIBHBIX CETEH»
18 «3emIs Kak IUIaHeTa [Tannuena 2007 Diploma thesis
ConHe4YHOH cCUCTEMBD» EBrenus
19 «30HHAs KOHIIETIIUSI CUCTEM T'onosau TatbsiHa 2015 Diploma thesis
MOJIHHE3AIHTHI 31aHUI»
20 Ipuka3s: «O mopsiake padoThI - 2016 Bureaucratic writing
cekunn «MHpOpMaTHKay
21 IMpuka3: «OO6 yTBepXIEHUM MOpsIKA | --- 2015 Bureaucratic writing
TIPOBEICHUS] OJIMMITHA]] IIKOJIbHUKOB
22 [Mpukas: «O popmupoBaHun --- 2014 Bureaucratic writing
IIJIATEKHOM BEIOMOCTH»
23 [Mpuka3s: «006 yuere KaJpoB | --- 2014 Bureaucratic writing
NpeNIpUATHH CHCTEMBI 00pa3oBaHUS H
HAYKH»

On the main statistical indicators.
The data in Table 2 shows that the values of Entropy FH; (i=1...23) for all treated 23 examples of

different texts are about the same: H =4.627 + 0.062.
Variation of information entropy H for the studied texts of different styles is small: the relative error of

entropy € for this sample is not more than 1.5% (€= 1.35%): with such a small variation of information

entropy H can hardly be considered as an indicator of the style of the given text.

As for the other presented values — such as mathematical expectation < X > and factors Fngu; of
singularity, which can carry some information about the frequency of involved keyboard characters, the variation of
these parameters is significant and it depends on the style of the given text. And the values with significant
variations can contain certain data which can be interpreted as indicators that may be useful in automation of sorting
of analyzed texts by their style.

Consider the data from Table 2 as the sampled data from a variety of general populations. To answer the
question about the possibility of presented algorithms “to feel” characteristics of different text styles, it was decided
to divide all the processed texts into 2 parts, then compare the statistical characteristics of the samples, and then
carry out the two-sample tests for the mean values with different variances (dispersions), which are commonly used
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to test the hypothesis of equality of means of two random variables (paired two-sample T-test for the mean values
assuming unequal variances, two sample Z-test for mean values), and as well as two-sample F-test for the variances.

First, the all text database was divided into “Literature” (i.e. real literary works, see Tab. 1, positions Nel-
Ne9) and “Non-Literature” (see Tab. 1, positions Nel0-Ne23). In order to identify (detecting) significance of
differences for these two categories was performed standard analysis of the data using of Student's T-test, two-
sample F-test for the variances, two-sample Z-test for mean values.

Table 2
The main results of the calculations of basic statistical characteristics and singularities for the texts by
different authors (accordingly to results of running of the program «AN-Texp, v.1»)

# SHTpOTIHS <X> Fsingul Fsingul Fsingul Fsingul Fsingul Fsingul Fsingul Fsingul
TeKCTa Hi , bit 71 e e 7y 77 “(&)” ”” ?_”
1 4,651 2115 0,0149 0,0072 0,0106 0,0095 0,0060 0,0018 0,1258 0,0393
2 4,601 4962 0,0047 0,0037 0,0060 0,0100 0,0022 0,0004 0,1325 0,0248
3 4,671 999 0,0037 0,0084 0,0052 0,0008 0,0062 0,0001 0,1272 0,0420
4 4,593 2883 0,0030 0,0032 0,0084 0,0080 0,0022 0,0006 0,1465 0,0252
5 4,595 2157 0,0034 0,0027 0,0040 0,0067 0,0038 0,0011 0,1127 0,0234
6 4,655 1211 0,0078 0,0021 0,0071 0,0021 0,0108 0,0005 0,1402 0,0415
7 4,662 1176 0,0016 0,0096 0,0036 0,0007 0,0060 0,0000 0,1213 0,0442
§ 4,611 7546 0,0053 0,0070 0,0060 0,0007 0,0023 0,0002 0,1432 0,0412
9 4,628 1698 0,0081 0,0093 0,0036 0,0010 0,0026 0,0007 0,1326 0,0439
10 4,599 861 0,0026 0,0061 0,0105 0,0026 0,0035 0,0257 0,0963 0,0279
11 4,579 842 0,0000 0,0000 0,0089 0,0000 0,0000 0,0042 0,0839 0,0228
12 4,594 710 0,0010 0,0000 0,0077 0,0005 0,0000 0,0000 0,0820 0,0197
13 4,398 540 0,0000 0,0055 0,0033 0,0000 0,0000 0,0044 0,1139 0,0175
14 4,632 1509 0,0000 0,0007 0,0012 0,0002 0,0012 0,0048 0,0853 0,0198
15 4,639 670 0,0099 0,0018 0,0128 0,0041 0,0035 0,0367 0,0624 0,0350
16 4,646 975 0,0007 0,0025 0,0047 0,0004 0,0000 0,0363 0,0799 0,0202
17 4,708 1080 0,0000 0,0002 0,0001 0,0000 0,0000 0,0002 0,0030 0,0006
18 4,731 974 0,0000 0,0002 0,0001 0,0000 0,0000 0,0002 0,0027 0,0005
19 4,726 1003 0,0000 0,0002 0,0001 0,0000 0,0002 0,0002 0,0020 0,0004
20 4,446 550 0,0000 0,0000 0,0041 0,0082 0,0000 0,0428 0,0693 0,0224
21 4,898 721 0,0000 0,0007 0,0003 0,0000 0,0000 0,0007 0,0087 0,0017
22 4310 410 0,0000 0,0017 0,0009 0,0000 0,0000 0,0017 0,0226 0,0043
23 4,838 704 0,0000 0,0007 0,0003 0,0000 0,0000 0,0007 0,0090 0,0017
g, 1,35% 52,06% | 68,92% | 50,93% 40,07% 71,92% 65,09% 95,72% 31,08% 34,11%
Note 1: The values of columns of «Fngu "....."» (singularity factors Fgngy) reflect specific numeric ratios for given singularities

of written characters by choice of authors.

So, after all the three two-sample tests for the categories of "Literature" vs "Non-Literature", as well as for
the other “paired” categories correspondently, and the following results were obtained (see Table 3):

Table 3
The obtained results of statistical hypotheses testing on equality of mean values:
H | <x> ] »t> [ 22> [ »:» [ > [ ».” [ ] > [ 7>
the categories of "Literature"” vs "Non-Literature"
0 | diffrel. [ diff.rel. | diffrel. | 0 | diff.rel. | diff rel. [ diff. rel. | diff. rel. | diff. rel.
the categories of "Literature" vs "Reviews & Analytics”
0 | diffrel. | 0 | diff. rel. | diff. rel. | diff. rel. | diff. rel. | diff. rel. | diff. rel. | diff. rel.
the categories of "Bureaucracy"” & "Diploma" vs "Reviews & Analytics"
diffrel. | 0 [ diff.rel. | diff. rel. | diff. rel. | diff.rel. | diff.rel. [ diff. rel. | diff. rel. | diff. rel.
the categories of "Bureaucracy" vs "Diploma thesis"”

0 Jdiffre,] 0o | 0o | o | o [ o | o | o | o

Note 2: here — "0" means “no differences” between the mean values; “diff. rel.” means “differences reliable”.
Table 4
The calculated reliable mean values for mathematical expectation < X > and singularities

The text styles <x> | Do | Dot | Dot | Don | Joned | Fonsl | g | (e
"Literature” 2750 0,0058 0,0059 | 0,0060 | 0,0044 0,0047 0,0006 0,1313 0,0362
"Non-Literature"” 825 0,0010 | 0,0014 | 0,0039 0,0011 0,0006 0,0113 0,0515 0,0139
"Reviews & Analytics"” 855 0,0022 | 0,0023 0,0074 | 0,0012 0,0014 0,0126 0,0873 0,0238
"Diploma thesis" 1008 0,0002 | 0,0008 0,0012 0,0001 0,0000 0,0092 0,0219 0,0054
"Bureaucratic writing" 596 0,0000 | 0,0008 0,0014 0,0020 0,0000 0,0115 0,0274 | 0,0075
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It means that almost all of these singularities in the table (except the colon ":" !) are reliable indicators at
the program separation of the text content on the basis of "Literature" vs "Non-Literature".

The following categories of the text content, which were subjected to the mentioned two-sample tests, were
texts of categories "Literature" and "Reviews & Analytics".

Summary

The program-analyzer «AN-TExp» conceived and made as a modular constructor, which operates on the
principle of capacity building, and certainly such structure of the program may be regarded as its advantage.

Using the program «AN-Texp, v.1», some works of famous writers of XIX and XX centuries, as well as
other texts of different styles were analyzed accordingly to the described above methodology (see Table 1). Thus, it
is formed to the present the database of the texts which allows to confirm or to remove some hypotheses of the
authors of the work.

The assumption of the authors of that information entropy of the text content is uniquely associated with a
variety of a person’s vocabulary has not found explicit confirmation: this item in the research methodology requires
considerable revision.

The authors of the present work believe that based on the totality of number of objective characteristics of
the given texts (e.g. the calculated value of mathematical expectation < X > and some singularity factors Fyig; Of
the texts) one can automate analyzing procedure of text contents in order to separate all the entries of the available
textual DB according to style of their text contents.

The authors believe that it was calculated the reliable mean values for mathematical expectation < X >
and singularities (see Table 4), which will be useful for computer aided analysis of a written texts.

The proposed algorithms of text contents analysis that were implemented by the program «AN-Texp, v.1»,
allow to use it for successful applying for both professionals and for interested users:

8. when one has to provide automatic evaluation of vocabulary diversity of certain person based on his
written works;

9. when one has to provide automatic analysis of given posts on social networks and SMS according to
certain criteria;

10. when one has to provide automatic style definition of given texts (e.g., identification of modern and
ancient artifacts, etc.).

The value of the work done is that they obtained the multi-module program — the text analyzer, which uses
original algorithms and techniques capable to calculate the necessary statistical characteristics of the given texts in
order to form qualified judgments about the writer’s style of the studied texts with a high degree of reliability.

The authors believe that the used algorithms are usually enough to automate the "sorting" the given texts
that being analyzed according to the certain or general criteria. Further study of existing methods of linguistic
analysis of text contents and creation of suitable mathematical models will complement the basic version of the
program with new modules and it may expand its functionality.

In developing this program, one can compile it as a cross-platformed App. In addition, we can offer users
some versions of the program in different languages.
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