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ON THE FEATURES OF STATISTICAL PROCESSING
OF PHONETIC EXPERIMENTAL DATA
IN LINGUISTIC RESEARCH

This article discusses the problem of using statistical methods for
processing experimental data in the study of quantitative and qualitative
properties of phonemes based on literary texts. The article studies the
duration of vowels in the Russian language and its analogues in English in
statistical terms. The duration of speech sounds is measured in thousandths
of second - milliseconds (ms). In English, stressed vowels are longer than
unstressed. The authors of the article note that it is not the statistical
apparatus itself that presents the greatest difficulties. It turns out that it is
most difficult for a phonetic researcher to see a statistical problem in his
linguistic hypothesis, choose the correct statistical procedure, and then give
an adequate interpretation of statistical calculations in terms of a linguistic
problem. The authors regret that despite the rapid development of applied,
statistical linguistics, there are no methodological developments yet, as in
other applied fields. So far, the only way for a researcher is equal mastery

of both linguistic problems and the apparatus of mathematical statistics.

In theoretical linguistics, linguistic research is usually divided into
observation and experiment. The presented statistical methods apply mainly
to observations. However, modern linguistics is becoming more and more

experimental, especially in its field, which is called psycholinguistics.

Keywords: English, quantitative and qualitative linguistics,

experimental phonetics, phonetic phenomenon, processing data.
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Introduction

Experimental methods are also extremely developed in phonetic research.
At the same time, there are no developments or manuals for processing
linguistic experiments. The exception is a book published in a small edition
by T. A. Brovchenko et al. [1], which certainly reflects the fact of the greatest
«experimentality» of phonetics, at least in its Shcherbovsky version.

Practice, however, shows that the use of statistical methods is not a trivial
procedure. The «collision» of the two sciences requires their adaptation to each
other. So, on the one hand, the application of several criteria requires «fitting» the
material to a certain framework. This is natural, since every statistical criterion
model a well-defined «picture of the world». Therefore, if there is a desire to use
this criterion, it is necessary that the experimental material exactly corresponds
to the given «picture of the world», otherwise the obtained calculation results
correspond to who knows what. However, the requirement of the correctness of
the application of statistical procedures usually forces one to discard part of the
material, thereby distorting the structure of the object.

On the other hand, linguistic material has the right to require the adaptation of
the statistical apparatus and the development of specialized criteria and procedures.
Some attempts are being made in this direction, but they are practically absent if
we keep in mind the processing of data from linguistic experiments. Practice shows
that the so-called standard software packages for processing data on computers
are even less suitable for linguistic material. They take into account the specifics
of the tasks and the material for which they are built and which is included in the
«applied» experience of their creator. It is necessary to build a software package
for solving linguistic problems properly, although one can doubt its universality
in advance. Each time the task can be unique. And this means that it is necessary
to adapt the statistical procedure to it, and not to adjust the task to the described
canons.

Materials and methods

The use of statistical methods in the processing of data obtained as a result of
an experimental study is an important component of the success of the experimental
study itself. It is extremely important not only to obtain the data themselves but
also to conduct a comparative analysis, the results of which will allow an objective
assessment of their linguistic significance.

In the linguistic literature, unfortunately, little attention is paid to the
explanation, interpretation and comparison of statistical methods themselves
[2]. This seems to be a big omission since the description of statistical methods
allows researchers to expand the tools when conducting an experimental study.
In the Russian linguistic literature, several authors can be noted who have
studied this problem. Among them should be mentioned the well-known work
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of Golovin B. N. «Language and statistics» [3]. The problems of statistical
processing of experimental data were also dealt with Grabe E. and Low E. [4],
Fletcher J. and Grabe E. [5], Potapova R. K., [6], Kanter L. A. [7] and others. In
foreign linguistics, methods of statistical data processing are actively used in their
research by E. Grabe, Post B. and Nolan F. [8], Siok Wai Ting and Fletcher J. [9],
P. Warren [10], as well as Ladd R. [11], et al.

In this paper, when describing methods of statistical data processing,
it seems appropriate to rely on the results of an experimental phonetic
study [2]. The sound material used in the study is part of a database
created within the framework of the IViE project, the authors of which are
E. Grabe, B. Post, F. Nolan [8]. The sound material is represented by the speech
of speakers of nine regional varieties of the British version of modern English:
Newcastle, London, Leeds, Liverpool, Cambridge, Cardiff, Dublin, Bradford,
and Belfast.

Taking into account the above, we will focus in more detail on those moments
where the specificity of the material is manifested, and where statistical methods
are not unambiguous.

Statistics studies a varying trait, and a trait exists insofar as its gradations
exist. For example, in Russian, sentences can be of different lengths. This means
that length is a varying feature, and one, two, three, etc. words in a sentence are
gradations of the «length» feature. Another example is the place of a stressed
syllable in a word. In Russian, it can be a word’s first, second, etc. syllable. This
is also a variable feature that statistics can deal with. In French, the stress always
falls on the last syllable. For phonetists, it makes sense to talk about the place of
the French accent, at least in comparison with other languages, but for statistics,
this is not a sign, since there is only one gradation, i.e. there is no variation.

Probability theory is based on the concept of a random event (A). It converges
with the basis of statistics if we mean by a random event the appearance of
gradations of a feature. But then it should be said that statistics consider such
events for which the strict inequality 0<P(A) <l is valid, where P is the probability
of an event A.

Linguistic features can be quantitative and qualitative. So, according to
V. Yngve [12] quantitative is the length of a sentence measured in words, letters,
or any other units, as the depth of the phrase. There is also can be included in the
number of morphemes in a word, the pitch of the main tone, or the intensity of
the sound. A quantitative feature can be compared with any measure or measured
in «pieces». Note that we are often interested in measuring not only the feature
itself but also the frequency of gradations.

Linguistic features can also have a qualitative nature, for example, «syntactic
construction». «Stress» — you can set 2 gradations — a stressed and unstressed
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vowel, and you can set, for example, 3 gradations — stressed, semi-stressed, «letter»,
«vowel phonemey, etc. It is clear that these signs themselves are not measured,
it is possible to investigate only one of their characteristics — the frequency of
occurrence of gradations of these signs. This question becomes more complicated
when the researcher is interested in the gradation of a trait. For example, we are
interested in sentences with direct word order and want to know the frequency of
such sentences in speech. The question arises on which array of sentences to look
for this frequency — whether to include interrogative and exclamation sentences,
or incomplete, complex sentences here. It is a question of which attribute and with
which gradations we study.

Special difficulties for processing arise when we are dealing with a branching
feature. The sign «rhythmic structure of the word» is branching, since first of all
it is the length of the word, and then the place of the stressed syllable. One can
imagine that in the conditions of some tasks, all gradations of such a feature are
lined up: monosyllabic: choreic, iambic, dactylic, amphibrachic, etc. However,
for several objectives, such a system is illogical — primarily due to the inclusion
of monosyllabic words here, strictly speaking, having no rhythmic structure. Such
linguistic incidents force a researcher who applies the statistical apparatus to very
clearly determine which feature and which gradation of the feature is being studied
since the results and their interpretation depend significantly on this.

Intuitively, it is clear that if we want to make some kind of conclusion about
the general population based on observations of the sample, then the sample from
it should represent this general population quite well. In this case, statisticians
speak about the quantitative and qualitative reliability of the sample. Strange as
it may seem at first glance, the question of quantitative reliability is solved more
simply. If there are preliminary ideas about the variation of the studied feature,
then according to the appropriate formulas it is possible to calculate the necessary
volume. It would ensure the specified accuracy of determining the studied
parameter, or, in other words, it is possible to draw some kind of conclusion
about the general parameters. Qualitative reliability is available when the sample
structure repeats the structure of the general population. For example, we are
interested in the length of a word in a newspaper. A novice researcher often does
this: he takes 20 lines from editorials, political notes, sports news, etc., and on
this combined sample gets the value of the average word length in the newspaper
text. However, it is known that the headings in the newspaper do not occupy the
same volume. Therefore, the result obtained in the described way is not reliable;
the resulting parameter answers some other, but not the question posed. It would
be necessary to make a sample so that the weight of each column in the newspaper
was taken into account.
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So, in the case when the structure of the general population is known, more
precisely, the factors affecting the parameter under study are known, and the sample
is built by these distributions. However, the structure of the general population is
not always known. In this case, the sample is made according to a random law,
i.e. with the help of any random number sensor. For example, if you need to find
out the average length of a word in the novel «War and Peace», then you can use
the random number table to select the pages that will be included in the selection.

Sometimes both ways are impossible. For example, you need to study the
characteristics of vowels in normative pronunciation. These characteristics may
vary from person to person. If it is not possible to increase the material so much
that the group of speakers includes people of different ages, men and women
with different speaking rates, different timbral features, etc., then they choose the
principle of representativeness. This means that, based on linguistic considerations,
a speaker is chosen — a typical representative of norms.

Results and discussions

The construction of the distribution is necessary to identify its shape.
Statistical criteria do not apply to all types of distributions. The distribution must
have a single vertex, i.e. be single-modal. If we have obtained two or more vertices,
statisticians say that the observations belong to different general aggregates. Such a
sample should be carefully analyzed and find a way to split it into two or more sets
to obtain single-vertex distributions. Such distributions indicate the homogeneity
of the studied feature.

So, the general totality in statistics is a set of objects organized not just by
the studied attribute, but necessarily by a homogeneous attribute. And here there
may be a contradiction between the linguistic and statistical understanding of the
general population. Let us analyze the following example.

We study the duration of Russian vowels. Definitely, for a phonetist, this is a
sign that is homogeneous at the phonemic level. The distribution of vowel durations
turns out to be bimodal — with one vertex about 50-60 ms. On the other, it is —about
110-120 ms. The duration of speech sounds is measured in thousandths of second
— milliseconds (ms). In English, stressed vowels are longer than unstressed ones.
From the point of view of statistics, this feature is heterogeneous. It is not difficult
to guess that unstressed vowels are grouped around the first mode and stressed
vowels are grouped around the second. If we want to continue using statistical
methods, we must comply with the requirements of mathematical statistics and
consider the two general aggregates separately.

Let us note that the appearance of two or more modes in the construction
of the distribution may also be a good device for establishing patterns. We might
not have known anything about it before the experiment. It is not always a priori
possible to assume heterogeneity of the material in the sense of the studied feature.
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The question of the arithmetic mean, which is familiar to everyone from
school, is not so simple. Let us note that the appearance of two or more modes
in the construction of the distribution may also be a good device for establishing
patterns. We might not have known anything about it before the experiment.
Since it is not always a priori possible to assume heterogeneity of the material in
the sense of the studied feature. The question of the arithmetic mean that is, the
average duration of the vowels and consonants.:

Vowels Consonants
nl=40, x1=90 ms; n2=120, x2=50ms.
where, ms — average value

The question is: what is the average duration of the sound? The average can
be found in two ways. Method I:

x1+x2_

70
2

This is the so-called unweighted average. Method 1I:

x1nl + x2n2

= 60 Mmc.
nl 4+ n2 Me

This is the weighted average. Which one is correct? Both averages are true,
but each is for its case. The unweighted average is needed for the case when we
want to find the average duration of a sound, regardless of how often these types
of sounds occur in speech. It’s like the average duration of a sound in a language
system. The weighted average indicates the average duration of the sound in a
given sounding text: it depends on how often long and short sounds occur in the
text. This is the duration of the sound in speech. Thus, the types of arithmetic
mean correlate with the opposition of speech and language.

Here is another example. A conversation between several people, i.e. a
polylogue, is recorded on tape. Let four announcers participate in the polylogue.
You need to find out the average rate of speech. We note right away that the
question asked in this way is incorrect. What tempo of speech are we interested
in? The average tempo of the speakers who participated in the polylogue? Then
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this is the unweighted average. The average tempo of the sound of this polylogue,
then it is a weighted average.

In linguistic works, there is a mixture of the arithmetic mean and the median,
i.e. the use of the first instead of the second. Recall that if the studied feature
only seems quantitative, the median should be an indicator of the central trend.
In principle, in some cases, replacing it with an arithmetic mean does not change
the conclusions, but you should make sure of this by making several parallel
calculations. Our experience shows that when calculating factor analysis according
to expert estimates, in some cases the results for averages and medians do not
differ, in others the conclusions turn out to be different.

When processing experimental data, the question often arises about the
significance of certain answers, which usually boils down to an assessment of the
deviation of empirical probability (p). Auditors are invited to listen to a vowel
sound cut from a magnetic recording and identify it. The subjects are informed
that there are 6 possible answers. Let as a result of the experiment we obtain, f.e.
such reaction frequencies:

v a 0 u e y i
1(V) 0,30 0,19 0,25 0,10 0,16 0,00

We draw attention to the fact that the responses |a| and |u| have maximum
frequencies. The non-randomness of each answer is determined by the Student’s
t-criterion. However, this requires setting a theoretical probability, i.e. evaluating
the subjects’ prior knowledge of the possibilities of the appearance of various
stimuli. There are several ways to do this.

1) Since all the answers are entered immediately before the experiment, we
assume that they are all equally possible. And thenp |a|=p|u|=.=0.17.In
the conditions of this problem, the answers |a| and |u| that interest us turn out to
be random.

2) Although 6 responses were introduced, the [i| reaction is practically
impossible since the vowel stood after a solid consonant. This is confirmed by = |
1| = 0. It can be thought that the subjects, after presenting them with several main
stimuli, refine this alphabet and work in a field of 5 answers. Then a priori p =0,
20, and only the answer | a | turns out to be non-random.

3) Despite the introduction of the alphabet of answers, they are not equally
possible, and the subjects use the frequencies that they acquired in speech
experience. Thenp|a|=0,42,p| g|=0, 20, and only the answer | a| turns out
to be non-random.

Let us complicate the task a little now. Let us be interested in the fact that
the vowel is broken in the answers, then the frequency of the ruined is 0.44. If
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we calculate the probabilities |o| and |u| in the three proposed ways, we get that
in the first and third cases the answers of the ruined are not random, and in the
second — within the limits of random. However, one more way of calculation can
be assumed: it can be assumed that the subjects initially react to the coarseness of
the vowel, and only then choose a specific implementation by one of the methods.
Then at the first stage p (or.) = 0.5 (or another p). And then the answers in the
sense of coarseness turn out to be random.

Then it should be concluded that the results of calculations (and, accordingly,
conclusions about the properties of stimuli) will depend on which procedure we
take as the initial one, i.e., strictly speaking, on some «extra-statistical moment.

Examining only the «peaks» of distributions, and «modes», we lose most of
the information, because, with this type of analysis, all the answers that turn out to
be random from the point of view of the statistical criterion remain «overboard». At
the same time, two stimuli may have the same «peaks» in responses and differ in
distributions in general «phonemic images of stimuli», according to L. A.Chistovich
[13]. Therefore, it is necessary to apply criteria for comparing distributions.

However, the situation is complicated in cases where the alphabet of answers
is not limited. In this case, however, as in the previous one, the Shannon estimation
of the entropy of experience (H) can be successfully applied. It has the advantage
of avoiding questions about the a priori distribution of reaction frequencies and
the alphabet of answers. However, at the same time, we are moving away from the
problem of the “quality” of reactions. As a result, the uncertainty of the experience,
or the uncertainty of the stimulus in the perceptual experiment, is evaluated.

Researchers should be warned against possible errors in calculating the average
entropy estimates. It is important to distinguish between two ways. In one case, you
can get the entropy for each stimulus, and then average it for the entire group of
stimuli — H. In another case, you can get the average phonemic image of a group of
stimuli, and then calculate the entropy for it — H/ pl

These estimates do not match: H {VP} The degree of discrepancy
between the two H is greater, the more the phonemic representations vary within a
group of stimuli; equality is possible only if the phonemic images of all the stimuli
of the group coincide. Let us show this with examples:

Example 1 Example 2

A o u I a O U e i Y
S1 50 50 S1 50 50
S2 50 50 S2 50 50
S350 50 S3 50 50
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In Example 1, the uncertainty of each stimulus S is 1 bit and 7 { 2/ =1.
Average distribution of responses (R) — {50, 50, 0, 0, 0, 0} and H { p/ = 1. In
Example 2, the entropy of each stimulus is also equal to 1 and H=1. But the average
distribution of incentives is {17, 17,17, 17, 17, 17}. And then H { p} =2.58 bits.
The qualitative interpretation of each of them should be taken into account H
indicates the average uncertainty of a group of stimuli, and a 7 { p}! — o indicates
the uncertainty of the average stimulus from a certain group, taking into account
the variation of phonemic images.

Note also that H, if there are many different stimuli, can be considered
as a quantitative trait and, thus, investigated using distributions and
other methods for quantitative traits. The solution to some problems
of perceptual phonetics using this method is described in the work of
L. V. Ignatkina, and Stern A. S. [14], and the study of the associative power
of the Russian word is presented in the work of I. G. Ovchinnikova, and
A. S. Stern [15].

When selecting verbal material, it turns out that there are few long high-
frequency words in English or, for example, there are no monosyllabic verbs in
German, etc. This, on the one hand, seems to distort the objective picture of the
action of factors, but, on the other hand, reflects the specifics of the language as
a system.

The spread of variance analysis in linguistic research unexpectedly
encountered psychological «rejection» of the results on the part of some
researchers, since the weights of the factors (n 2/x) are small. However, a small
value of the correlation ratio, provided that it is significant, may correspond to the
significance of the difference according to the Student’s t —criterion ata 5 % level
with a fairly small difference between the averages. However, the fact that the
Student’s criterion has been used in linguistics for a long time does not confuse
researchers, but the corresponding small correlation relation is unusual. From the
accumulated experience, it only follows that language is a very multifactorial and
poorly formalized system.

The correlation coefficient can become a tool for finding decision-making
units in which a person works when perceiving speech. In some cases, it is known
that there must be a correlation between the sign and the results of perception.
Thus, it has been widely confirmed by experiments of different modalities that
probabilistic forecasting occurs during perception, i.e. the more frequent the
stimulus, the better it is perceived. However, the «frequency» attribute itself is
initially continuous. You can specify several ways to divide the frequency range
into gradations. For example, in a linear scale, in a logarithmic scale, with more
complex methods. The number of gradations may also be different. For each
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method, you can get your correlation coefficient with the frequency of correct
identification. The maximum coefficient in this case will correspond to the optimal
assignment of class intervals; optimal — in the sense of units of this attribute.

When working with correlation coefficients, the greatest number of questions
arise on the interpretation of these coefficients: what is a large and what is a small
correlation, etc. There is, say, the Guilford scale, where it is proposed to consider
the correlation from 0.8 to 1.0 very high, and from 0.4 to 0.6 average. But these
interpretations are proposed for psychological and pedagogical research. We should
not forget about the specifics of linguistic features and language as a system. It may
turn out that with a very large number of experiments, the same type of correlation
does not exceed 0.7. Apparently, in this case, based on the nature of the trait, it is
necessary to change the scale and assume that 0.6 — 0.7 is a very high correlation,
and 0.4 — 0.6 is high, etc.

Conclusion

In conclusion, we would like to note that it is not the statistical apparatus
itself or even the mutual adaptation of methods, material, and apparatus to each
other that presents the greatest difficulties. It turns out that it is most difficult for
a researcher to see a statistical problem in his linguistic hypothesis, choose the
right statistical procedure, and then give an adequate interpretation of statistical
calculations in terms of a linguistic problem. Unfortunately, there are no such
methodological developments yet. So far, the only way for a researcher is equal
mastery of both linguistic problems and the apparatus of mathematical statistics.
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b. T Kynvbaesa’, P. JK. Caypbaes®, *O. K. Kemnicoau?®
'9. MaprynaH ar. [1aBinonap nenarorukaiblK YHUBESPCUTETI,
Kasakcran PecniyOnukacer, [TaBnomap k.;

*TopaliFbIpOB YHUBEPCUTET,

Kasakcran PecniyOnukacer, [TaBnomap k.;

39. Maprynan [1aBnojap neqarorukaiblK YHUBEPCUTETI,
Kazakcran Pecniyonukacer, [TaBnogap K.

Marepuan 09.06.23 Gacnara TYCTI.

JIMHI'BUCTHUKAJIBIK 3EPTTEVYJIEPAETT ®OHETUKAJIBIK
SKCIHEPUMEHTTIK JEPEKTEPII CTATUCTHUKAJIBIK
OHAEYIIH EPEKHIEJIKTEPI TYPAJIBI

Byn maxanaoa asmopnap kepkem mominoep He2iziHoe hoHeManapoblH
CAHOBIK JICOHE CanaublK KACUemmepin 3epmimey Ke3iHoe IKCnepuUMenmmix
Odepexkmepdi 6HOeyOiy CMAMUCMUKAILIK 90iCmepin KOJIOAHY MOCeneCit
Kapacmoipaowvl. Maxanaoa opvic mininoezi 0ayvicmuvl OblObICMAPObIH
V3aKMbI2bl HCOHE OHBIH A2bLIULbIH MIIHOe2] AHA0MAPbL CMAMUCTIUKATBIK,
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mypoe zepmmenedi. Cotiey OblObICMAPLIHbIY Y3AKMbl2bl CEKYHOMbLH
MoIHHAH Oip 6oiciMen — MULIUCEKYHONeH (Mc) onuenedi. A2bliublH
miniHOe eKniHoi 0ayblcmul OblOLICMAP eKNIHCI3 0ayblCmbLiaped KapazaHod
y3aevipax. Maxana aemopnapul ey yiken KUbIHObIKMAP CIAMUCMUKAIbIK,
annapammuly 630 emec exeHin aman emmi. DoHemuxa 3epmmeyulicine
JIUHSBUCMUKATBIK, 2UNOME3A0d2bl CMAMUCTIUKATIBIK MOCENEHT KOpY, OYpbicC
CMAaAMUCMuKanblK, npoYeoypansbl mayoay, coOOaH Keuin JUHeEUCMUKAIbIK,
Mocene MmypeblCblHAH CMamucmuKkaivlk ecenmeyiepze bapabap
mycinik Oepy KuvlHea co2advl exeH. Kondanbanvl, cmamucmukansik,
JIUHSBUCMUKAHBIY KAPKbIHObL OAMYbIHA KAPAMACMAH, 6acKa KOI0aHOA bl
cananapoazoloail soicmemenix s3ipiemenep i Heok. O3ipee 3epmmeyuliniy
JACANSHI3 HCONBL — TUHSBUCUKATBIK MOcCeneiepli 0e, MameMamuKaiblk,
CMamucmuKka annapamoii 0a mery, Meyeepy.

Teopusinvl, min 6iniMIiHOE TUHSBUCMUKATILIK 3epmmeyiep d0emme
bakwinay sicone IKcnepuMerm 60.1vin 66iHedl. ¥ colnbliean CmamucmuKkaibix
g0icmep HezizineH Oaxwliayiapea KOJLOAHbLIAObL. J{eceHMen, Kaszipel
JUHSBUCMUKA, dCIpece NCUXONUHSBUCMUKA Oen AMALamblH cand 0a Odmu
KeJie IKCNepuUMeHmanobl 006N Keeoi.

Kinmmi ce30ep: azvinubin mini, CaHObIK HCOHE CANAILIK IUHSBUCTMUKA,
IKCNEePUMEHMMIK POHeMUKA, (POHEMUKATLIK KYObLIbIC, OepeKmepoi OHOey.

b. T. Kynvbaesa’, P. K. Caypbaes®, *A. K. JKemnucoaii’®
'TlaBnomapckuii menaroruyecKuii

yHUBepcUTeT uMeHu A. Maprynana,

Pecniyonmuka Kazaxcram, r. [TaBnonap;

*TopalirbIpOB YHUBEPCUTET,

Pecniyonmuka Kazaxcram, r. [TaBnonap;

*[TaBonapckuii megarornyecKuii

yHUBepcUTeT uMeHu A. Maprynana,

Pecnyonmuka KazaxcraH, r. [TaBnonap.

Marepuan noctynui B penakuuto 09.06.23.

OB OCOBEHHOCTSX CTATUCTUYECKOMN OBPABOTKH
OOHETHYECKUX OKCIIEPUMEHTAJIBHBIX IAHHBIX B
JIMHTBUCTUYECKHUX NCCIEJOBAHUAX

B oannoti cmamove paccmampueaencs np06JzeMa UCNOJIb306AHUA
CIMAamucmudeckux mMmemooos 06pa6omi<u IKCNEepuUMermaibHblx OanHbIX
npu u3y4eHuu KoJaudecmeenHHvlx U KadecnmeenHHblx ceoticme ¢OH€M
HA OCHoee€e xy()oofcecmeeHHbzx mexkcmog. B cmamve ucczzedyemc;z
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ONUMENLHOCIb 2NACHBIX 8 PYCCKOM A3bIKE U ee AHAN02axX 8 AHSTIULCKOM
A3BIKE 8 CMAMUCIUYECKOM BbIPANCCHUU. [{TUMENbHOCb PEUesbIX 36YK08
usmepsiemcst 8 MulCAUHBIX 00JISIX CeKYHObl — MULIUCEKYHOax (mc). B
AHIULICKOM s13blKe YOapHble 21dcHble ONuHHee 6e3ydaphbix. Aemopol
cmamou Ommeuaom, Ymo HauboIbuwue mpyoHOCmu npeocmaesisiem He
cam cmamucmuyueckuti annapam. Hcecredosamenio onwemuxu mpyoHee
6ce20 Yeudemv Cmamucmuieckyio npobiemy é ceoeil JIUHSGUCUYECKOLL
eunomese, 6blOPaAMb NPAGUILHYIO CIMAMUCTUYECKYIO RPOYeOYpY, a 3amem
0amv adeKeamHyio UHMEPAPEmayu0 CMmamucmuieckux GbluUCTICHUIL 8
MEPMUHAX TUHeBUCTIUYECKOU npobiembl. Hecmomps na cmpemumenshoe
pazéumue NPUKIAOHOL, CMAMUCMUYecKol TUHSGUCTIUKU, NOKA Hem
MemoOoN02UYeCKUX Pazpabomok, KaxK 6 Opyeux NPUKiIaoHulX 001acCmsiX.
Ioka umo eOuHcmeeHHblll Nymo 01 UCCIe008ameNs - MO PAGHOE
61a0deHUe KAK TUHSGUCMUYECKUMU NPO6IeMaMU, MaK u annapanom
MaAmemMamuyeckou CmamucmuKuy.

B meopemuueckoii nuneucmuke IUHSGUCMUYECKUE UCCICO0BAHUSL
00bIuHO densamcesi Ha HaOnwoeHue u 3xcnepumenm. I[Ipedcmasiennole
cmamucmuyeckue Memoobl NPUMEHUMbL 8 OCHOBHOM K HAOIIOOEHUSIM.
OO0narko coepemeHHas NUHSBUCMUKA CMAHOBUMCS éce OoJee
IKCNEPUMEHMATLHOU, 0COOEHHO 6 C80ell 06IacmuU, KOMOPAsl HA3bIBACICS]
NCUXOTUHSBUCTIUKOLL.

Knroueswle croea: anenutickuil si3vik, KOIUYECMBEHHAS U KAYECMEEHHAs
JUHSBUCTIUKA, IKCNEPUMEHMANbHASL (YOHemMUKA, (HOHemuUecKoe A6JeHue,
00pabomra OaHHbIX.
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