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Abstract — Teaching statistics leads to the problem of choosing
software and appropriate solutions for necessary statistical
course content. Although Excel is a common tool used in the
statistical analysis, it is not in general a statistical tool. There are
professional commercial statistical packages, such as SPSS and
SAS, but they are expensive and therefore are not provided for
undergraduate students or individual users. As an alternative
way for the data analysis is to use free software. One of the most
frequently used software in scientific research is dynamic open-
source software and environment R.
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1. INTRODUCTION

The statistical analysis plays an important role in the study
programs of Latvia University of Agriculture (LUA), because
the real data analysis cannot be performed without certain
knowledge of statistics. Teaching statistics leads to the
problem of choosing a tool for teaching statistics and
subsequent activities that require statistical content.

LUA Faculty of Information Technologies provides
statistics courses for undergraduate, graduate and postgraduate
students, based on theoretical and ICT components. Although
Excel is a common tool used in the statistical analysis, it is not
in general a statistical tool. There are professional commercial
statistics packages, such as SPSS and SAS, and one of them —
SPSS is used for teaching statistics at LUA.

The courses consist of lectures on statistical theory and of
practical assignments based on the use of different statistical
programs for data analysis. This leads to the problem of
choosing software for teaching statistics and appropriate
solutions for necessary statistical course content.

Within the framework of the course intended for
undergraduate students, academic staff uses Excel to perform
some basic tasks of data analysis. One of the reasons why
Excel is used is the fact that the software is included in the
secondary school curriculum and literature about statistics
with Excel is available in Latvian. Despite the fact that Excel
is a common tool used in the statistical analysis, Excel is not a
statistical tool.

Within the framework of the courses intended for graduate
and postgraduate students, academic staff uses one of the
commercial statistical packages — SPSS that allows command-
line input and programming, as well as the use of graphical
user interface analysis. Many students and instructors find this
software attractive as it is user friendly [1].

In recent years, the use of SPSS for the data analysis in
graduate papers is evaluated higher than the use of appropriate
methodology for the data analysis. However, SPSS is
expensive and is not provided for undergraduate students or
individual users.

Another approach is to use free software environments such
as R that is able to perform statistical functions. However,
these languages require extensive learning and training for
instructors and students with programming skills.

The main problem in teaching statistics with free software
packages such as R is as follows: if software package is
complicated to use and learn, the students learn how to use the
software and solve programming problems, not investigating
statistics methods [5]. From this point of view, it is necessary
to develop such curricula by using free software R in teaching
statistics that students can concentrate on statistical principles
and analysis, not spending a lot of time and effort in learning
the software.

Students are stressed to use statistical software packages for
better evaluation of graduate papers and our task is to help
students to choose appropriate data analysis programmes,
depending on the planned data analysis and real expenses.
There are a wide range of statistical methods, which are
applied in various research areas.

Within the framework of the course in statistics,
undergraduate students acquire knowledge on theoretical
distributions, develop skills necessary to perform the
evaluation of statistical parameters and to test hypothesis for
two samples [2], carry out calculations and interpret the results
(Table I).

The study course for postgraduate students is a logical
continuation of the course for graduate students, which is
based on the course in statistics intended for undergraduate
students. The aims of the study course are to provide students
with a broad knowledge of statistical methods used within the
field, to enable them to make assumptions on the methods and
explain the priority of methods.

The graduate and postgraduate students should not only
know statistical methods, but also be able to choose and apply
them according to the tasks of research.
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TABLE 1
TOPICS OF THE STUDY COURSES IN STATISTICS FOR UNDERGRADUATE, GRADUATE AND POSTGRADUATE STUDENTS OF THE FACULTY OF ECONOMICS

Study course, Knowledge and Skills Topics
level,
software
° Knowledge and understanding of mathematical methods and their | Application of Excel Data Analysis Toolpak for calculations;
- 8 practical applications in business, economics and for socio- | Theoretical  distributions: Binomial, Puason, Normal;
.}_);f E —§ 7 demographic analysis; Tests for two sample analysis: t-test for paired and independent
2 EET . . C . les;
£ Z 2.8 S | Skills necessary for the use of appropriate software applications in | S2TPIeS;
8 é _‘g 24 istical d Y . pprop PP One- and two-factor ANOVA.
R 2 statistical data processing.
=3
w @ Knowledge and critical understanding about parametric and | Application of Excel Data Analysis Toolpak for parametric
‘g g nonparametric data analysis methods; skills necessary to choose and | methods;
T_2% apply methods according to the tasks of research; Application of Online software for nonparametric methods;
2228 - : .
g -2 ; g Skills to use independently statistical theory and choose parametric Testslfor tvglsample analyksm. ¢ tes: f(zr pzli\l/fed ar\l{]ihllrtldepen(tier:
ERERR- and nonparametric data analysis methods. Able to discuss the | S3MPeS, ticoxon ~rank-sum - test, ann-Whitney - test,
ER RS principles of choice of the methods and their application, as well as Tests for several sample analysis: One- and two--factor
= B — . . . i ANOVA, Kruskal-Wallis H test, Friedman and Kendall’s W test
° 8 able to implement a certain method to solve a specific problem. . . .
22 Contingency tables and correlation analysis: Spearmen,
= m

Contingency, Phi, Lambda, Cramer’s coefficient.

Knowledge and understanding of the economic hypotheses, which

Application of Excel Data Analysis Toolpak, Introduction to

professional fields.

Multivariate Data
Analysis
the postgraduate
sudents
SPSS

international cited publications.

include the relevant parameters and provide the basis for research, | SPSS;
2 that the estimated parameters are not inconsistent with the | Linear regression: the two-variable model,
2 —°g’ n fundamental economic laws; skills to apply knowledge of economic | The classical linear  regression model (CLNRM),
% 2 research related to the cross-discipline fields. Functional forms of regression models,
o ; ;
§ S = Skills — are able to independently use the theory, methods and Mult_lple L _ regression,
=28 . . s Testing for structural stability of regression model,
SIS problem-solving skills to carry out research activities in the ; .
8 B . . . . Detection of the assumptions of CLNRM.
o economic evaluation of process parameters, using economic theory
= or hypothesis formulation. Able to forcefully explain and discuss the
data acquisition, economic theory and econometric model
specification for the particular problem.
Knowledge about multivariate data analysis methods for emerging | Application of SPSS software for data analysis;

scientific theories and their application to doctoral thesis on

Skills necessary to individually evaluate and select multivariate data
analysis methods for scientific research using topical, original and

Parametric and non-parametric two sample statistical methods,
analysis of variance (ANOVA), analysis of covariance
(ANCOVA), principal component analysis (PCA), factor
analysis, cluster analysis, two-group discriminate analysis,
multivariate analysis of variance (MANOVA).

II. SOFTWARE FOR THE STUDY COURSE IN STATISTICS

A. Excel Modules for the Study Course in Statistics

For the study course intended for the undergraduate
students, academic staff uses Excel to perform some basic
tasks of data analysis. One of the reasons why Excel is used is
the fact that the software is included in the secondary school
curriculum and literature about statistics with Excel is
available in Latvian. Despite the fact that Excel is a common
tool used in the statistical analysis, Excel is not in general a
statistical tool. The best way to handle numeric variables with
Excel is to use the Excel Data Analysis Toolpak in order to
produce summary statistics, to test significance by the two-
sample t-tests, ANOVA, correlation and regression analysis.

B. SPSS Modules for the Study Course in Statistics

Within the framework of the study courses intended for
graduate and postgraduate students, academic staff uses one of
the commercial statistical packages — SPSS, which allows
command-line input and programming, as well as the use of
graphical user interface analysis. Besides, SPSS is user
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friendly. Fifteen modules can be used in the IBM SPSS
Statistics for data analysis according to the research needs.

SPSS is expensive software and till now only three SPSS
modules have been bought for the needs of LUA, and they are
used in the study process (Table II).

These modules can be used in the courses related to
statistics for graduate and postgraduate students. Many
students and instructors find SPSS attractive.

In recent years, the use of SPSS for the data analysis in
graduate papers is evaluated higher than the use of appropriate
methodology for the data analysis. Since 2012 our academic
staff members have the opportunity of using all SPSS modules
and in the future they will be interested in including in the
study process and student research papers such SPSS modules
as:

SPSS Exact Tests module enables one to use small samples
and still feel confident about the results.

SPSS Forecasting module enables analysts to predict trends
and develop forecasts quickly and easily — without being an
expert statistician.

SPSS Missing Values module finds relationships between
any missing values in your data and other variables. Missing
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data can seriously affect your models and your results. It is
used by survey researchers, social scientists, data miners and
market researchers to validate data [8].

1 NEED Male Female

2 2005 249 204
3 2006 296 244
4 2007 385 323
5 2008 492 417
6 2009 515 432
7 2010 480 391
8 2011 494 412
9 2012 511 427

0

Fig. 1. Data organization in Excel for ANOVA methods

Data for ANOVA methods are organised as two variables,
one variable is independent (sex) and the second one is
dependent (gross wage). Information about each measurement

is in one row.

#] *Untitled1 [DataSet!

File  Edit Wiew Data

TABLE II
SPSS MODULES AND THEIR APPLICATION TO THE STUDY COURSES IN
STATISTICS
Study The applied modules Module possibilities*
course
IBM SPSS Statistics It covers many tests of statistical
Base analyses, filters and prepares data for
_ an analysis, builds different charts,
_;3 performs testing for two and more
é 9 sample hypotheses, analyses
R relationships between two and more
&8 variables, classifies data and creates
=7 clusters.
IBM SPSS Statistics | Regression enables you to predict
Base categorical outcomes and apply a
IBM SPSS wide range of ponllnegr regression
R . procedures. It is effective where
egression . . .
" ordinary regression techniques are
g hmltlpg or 1nappropr1at§, for ey_;ample,
°E> studying consumer buying habits or
S responses to treatments, measuring
8 academic achievement, and analyzing
- credit risks.
IBM SPSS Statistics It performs an analysis and draws
@ Base conclusions more accurately when
Q'@ ; ; i ins i
£ T? IBM SPSS Zviﬂ-ﬂ'rtlg glth complt?x1 relztlonshlps in
§ g Advanced Statistics ata; 1t otiers powertut an
£ < sophisticated univariate and
5 & | IBMSPSS multivariate analysis techniques.
=A Regression

*http://www-1.ibm.com/software/analytics/spss/

III. RESULTS AND DISCUSSIONS

A. Problems in the Study Process

At bachelor’s, master’s and doctoral study programmes
students acquire knowledge of statistical methods and develop
skills necessary to use different statistical packages. After
completing the study course in statistics students should be
familiar not only with the theory of statistics but also with
software for data analysis.

Within the framework of the study courses related to
statistics, our academic staff members need additional time for
teaching different types of software, which have different
approaches to data preparation.

For example, in Excel, data organization will be
implemented according to the data analysis methods, forcing
to reorganize data in many ways if many different analyses are
necessary to perform. Data for ANOVA methods are
organised in the table (Fig.1). ANOVA tests the null
hypothesis that the means of all the groups being compared
are equal.

SPSS data is organized by cases (rows) and variables
(columns), in the database each row might correspond to a
single recorded observation and each column in the dataset
corresponds to a specific measurement or type of recorded
information (Fig. 2).

Transform  Analyze  Graphs  Uiltie
HE @ &0 EE A Ad =4
13:

¥ear | grosswage ‘ SEH |
1 2005 243 male
2 2006 296 male
3 2007 385 male
4 2008 492 male
=] 2009 215 male
& 2010 480 male
7 201 494 male
g 2012 511 male
9 2005 204 female
10 2008 244 female
11 2007 323 female
12 2008 417 female
13 2009 432 female
14 2010 3 female
15 2011 412 female
16 2012 427 female
17

Fig. 2. Data organization in SPSS for ANOVA methods

One of the advantages of SPSS is that students can import
data from other sources, when data is organized as a database,
including Excel. Importing an Excel spreadsheet to SPSS for
the data analysis is a fairly simple process, requiring some
preparation and a few basic steps.

One of the opportunities to reduce time for the teaching of
software is to include one statistical program at all levels of
the study.

A very important question of using statistical software in
the study process is software cost. It is expensive to use
commercial statistical software for a relatively small group of
students.

Finally, it is possible to define three problems, which delay
obtaining the knowledge of the statistical methods within the
framework of the study course: it is necessary to have
additional time for teaching different types of software and
different types of data editing, as well as the most important
factor is the cost of software application.

As an alternative way for data analysis is to use freeware or
online software. One of the popular and most frequently used
software in scientific research is dynamic open-source
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programme and environment R [9]. However, this language
requires extensive learning and training for teachers and
students with programming skills.

B. R for the Study of Statistics

R is available as a free software environment; it compiles
and runs on UNIX, Windows and MacOS platforms for data
handling and storage, data manipulation, calculation and
graphical display.

R is not only a powerful statistical programming language
and statistics system, but an environment within which
statistical techniques are implemented. The price for all of this
power is complexity [3].

In the context of teaching introductory courses in statistics,
for the students graphical user interfaces (GUIs) are the most
common way of interacting with a computer and different
computer programs.

However, regarding the discipline of statistics, it seems that
using a typed language via a command line interface (CLI) is a
much more effective way of performing statistics tasks than a
GUI [6].
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Fig. 3. RStudio (http://rstudio.org/)

There are a number of actively maintained GUI projects for
R. One of the projects is RStudio project. RStudio is an
integrated development environment (IDE) for R, which
works with the standard version of R and is available from
CRAN. Like R, RStudio is available under a free software
license. RStudio develops as a powerful tool that supports the
practices and techniques required for creating trustworthy,
high quality analysis [10].

One of the GUI is Deducer, which reduces the time
necessary to construct a command, and minimizes the
cognitive load of remembering infrequently used options.
Otherwise, Deducer stays out of the way. The GUI is
integrated into the regular R console, so using a mix of
programming and GUI dialogs is natural [3].

Beginners find that drawing elaborate graphs in R is often a
time-consuming and difficult process and many R users go
back to MS Excel — like software and their clickable interfaces

12

to quickly draw the graphs. GrapheR [4] package combines
the simplicity of a GUI with the powerful capabilities and the
graphical quality of R. GrapheR does not require any
knowledge of the R language and the configuration of all
graphical options are made with menus, checkboxes and other
clickable tools.

The R software has been regularly improved to make
software intuitive and friendly for new R users, which, in turn,
stimulates to include R software in the study courses in
statistics for undergraduate, graduate and postgraduate
students.

C. ANOVA Example Using Excel, SPSS and R

As an example, let us consider the typical problem in the
study course in statistics; namely, let us consider data about
average gross wages per month by sex in Latvia. The problem
can be defined as follows: is there a significant difference in
the average gross wages for men and women? (Table III)

TABLE III
AVERAGE GROSS WAGES PER MONTH (LVL) BY SEX IN LATVIA*
Year Male Female Year Male Female
2005 249 204 2009 515 432
2006 296 244 2010 480 391
2007 385 323 2011 494 412
2008 492 417 2012 511 427
*http://data.csb.gov.lv/

In the first problem, the factor of sex is a qualitative
independent variable with two categories, and the gross wage
is a quantitative dependent variable. In this case, the t-test or
ANOVA is the appropriate method for the statistical
hypothesis to prove the significant difference between the
average wages for men and women.

When the problem is solved using Excel, you need to
identify the factor ‘Label’ in the first row of the data table
(Fig. 4).

vear _|Male _|Female Anava: Single Factor R
2005 249 204 P
Inpu
o B TnputRange: =
2007 385 323
Grouped By:
2008 492 417
2009 515 432 et
2010 ag0 191 Labels in first row
2011 a4 a12 fipha: |0.05
2012 511 427 i
@ QutputRange: $AS11 B
S8l Anova: Single Factor @ Qutput Range li
() New Warkshest Bly:
EEN SUMMARY (© New Workbaok
8CY Groups  Count Sum Avemg&n; - _

15 [YEI 8 3422
i Female g 2850

427.75 10989.64
356.25 7947.529

Plill Source of SS df MS F P-value Fcrit
Al Between ( 20449 1 20443 2.159622 0.163792 4.60011
132563 14 9468.786

153012 15

Fig. 4. ANOVA example using Excel
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When the problem is solved using SPSS, both quantitative
and qualitative factors are variables (Fig. 5).

Flo Edt View [ots Tromom  Arebze  Graphs e Addgns  Window  Hel

HE @ oo SEEe A A8 BeE Bew
13:
year grosswage B8
1 2005 248 maly
2 2006 =% e
El 2007 x5 male (89 GoeWay ANOVA . e
‘£ 2000 a2 male s
5 il 515 maly ?}P’W‘U" pr—
5 2010 0 I | — posswace —=
7 201 a4 male
gisons

i a2 511 male bt
a 2005 204 female
o 2006 M4 female
1 2007 Ev] farmale o
12 2008 a7 fermaln ™ | e
13 2008 i female

o st Beset Cancel el |
i 2010 ® female _ |
15 2am a2 fomaly  — — ——
16 a2 a7 female

Fig. 5. ANOVA example using SPSS

Dataset for calculation in R is organized by cases (rows) and
variables (columns) like in SPSS software. There are different
ways to import data into R: manual typing of data as vectors
for small examples (Fig.6.) or import from Excel through
conversion to CSV format for large datasets.

R RGui

File Edit Wiew Misc Packages Windows Help

S -

R R Console

F-statistic: 2.16 on 1 and 14 DF, p-value: 0.1638

¥ g age, =Sex)
—Im{grosswage ~ sex,data= example)

OVA)

Call:
Im(formula = grosswage ~ sex, data = example)

Residuals:

Min 1Q Median 3Q Max
-178.75 -60.12 54.00 67.38 87.25
Coefficients:
Estimate 5td. Error t value Pr(>|t])
(Intercept) 499.25 76.93 6.49 1.43e-05 **%
sex -71.50 48.85 -1.47 0.184
Bignif. codes: © Y***f 0.001 ‘**f 0.01 ‘** 0.05 *.f 0.1 * " 1

Residual standard error: 97.31 on 14 degrees of freedom
Multiple R-squared: 0.1336, Adjusted R-squared: 0.07176
F-statistic: 2.16 on 1 and 14 DF, p-value: 0.1638

<

Fig. 6. ANOVA example using R

In R software, text commands are written in consol, the user is
required to know the statistical function name or find out it in
R help.

CONCLUSIONS

Using the different statistical software in the study process,
it is necessary to spend additional time for teaching how to
prepare the data for the concrete statistical software
application. It is necessary to shift the focus of study process
to solve the statistical problems and minimize the time for data
preparation. The possible solution is to include the topic of
chosen statistical software programming language to the study
course “Informatics” at the university level. It will allow not

spending any time for programming language within the
framework of the study course in statistics.

R is an open-source package available for Windows, Unix
and Macintosh platforms. Some developers have even
produced GUI for R to make it easier to use and easier to teach
statistics with R. R is a widely used tool throughout academic
program and research.

From this point of view, it is necessary to develop such
curricula by using free software R in teaching statistics so that
students can concentrate on the learning of statistical content
and do not need to spend a lot of time on learning the software
and programming problems.
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Liga Paura, Irina Arhipova. Profesionalas un brivi pieejamas programmatiiras priekSrocibas un triikumi statistikas apmaciba

Autores sava raksta izklasta statistikas kursa saturu un izverté zinaSanu un prasmju limeni bakalaura, magistra un doktora studijas, salidzina komercialas un
brivas piekluves statistiskas programmas, kuras plasi tiek pielietotas studentu apmaciba, ka arT veicot eksperimentalo datu apstradi. Veicot statistikas apmacibu, ir
svarigi izvel&ties datorprogrammu atbilstosi studiju kursa saturam. MS Excel nav statistisko datu analizes programma, tomér ta ir viena no biezak pielietotam
programmam datu apstradé. Statistikas apmaciba var lietot profesionalas komercialas statistiskas programmas, pieméram, SPSS vai SAS, tomér tas ir dargas
individualiem lietotajiem un nav paredz&tas bakalaura limena studentu apmacibai. Datu analizé alternativa iesp&ja ir brivas piekluves vai tieSsaistes
programmatiiras izmantogana. P&tnieciskaja darba viena no popularakajam un visbiezak izmantotajam ir dinamiska atvérta koda programmatiira un vide R. Sis
valodas apgti$anai ir nepiecieSama padzilinata pasniedz&ju un studentu apmaciba un sagatavoSana programmésana. Lidz ar to ir nepiecieSams izstradat tadu
statistikas studiju kursa programmu, izmantojot bezmaksas programmatiiras R studiju procesa, kura laika studenti var vérst uzmanibu statistikas satura studéSanai
un netérét daudz laika programmatiiras un programmésanas apgiSanai. Pasniedzot statistikas kursu, ir japiever§ uzmaniba statistikas problému risindjumiem un ir
jasamazina laiks datu sagatavoSanai. Ka viens no risinajumiem ir ieklaut izvel&tas statistikas programmatiiras programmeésanas valodas apgliSanu universitates
informatikas kursa. Tas laus neterét laiku programmeésanas valodas apglisanai statistikas kursa laika.

Jlura Ilaypa, Upuna ApxunoBa. IIpenmyiiecTBa U HeI0CTATKH NMPodecCHOHAIBLHOT0 M CBOOOIHOIO MPOrpaMMHOr0 odecrnevyeHusi B MPenogaBaHUU
CTATUCTHKH

B craTbe paccMmaTpuBaeTCs COJCpKAHHWE Kypca CTATHCTHUKH ISl CTY/ACHTOB OakallaBpOB, MarMCTPAaHTOB M JIOKTOPAHTOB, CPAaBHHUBACTCS KOMMEPUYECKOES U
CBOOOJIHOE MPOrpaMMHOe ObecriedeHre, KOTOpPoe MIHPOKO UCIONB3YeTCs B OOYYEHHH CTYICHTOB CTATHCTHKE, a TAKOKe Ul 00pabOTKH JKCIIEPHMEHTAIbHBIX
JlaHHBIX. HeManoBaxxHyI0 pojib B IPENOIaBaHUM CTATUCTUKHM MIPAET MPOrpaMMHOE 00eclieyeHre, COOTBETCTBYOLIEE COIepKaHmIo Kypca. HecMoTps Ha TO, uTO
MS Excel sBnsieTcs 4acTo HCIOJIB3YEMBIM HHCTPYMEHTOM B CTAQTHCTHYECKOM aHajiHM3€, OH HE SBJSIETCS CICHMAIBHOM CTATUCTUYECKOH MpOrpamMMOH.
CymecTByroT MpohecCHOHaIbHBIE KOMMEPYECKHE CTATHCTHYECKUE MakeThl, Takue kKak SPSS u SAS, KOTOpbIC SBISIOTCS JOPOTMMH JUISl WHIUBHIYaTbHBIX
MOJIb30BATENCH U HE MPEAYCMOTPEHBI Ul 00Y4eHHs CTY/ICHTOB 0aKaaaBpoB. AJITEPHATUBHOI BO3MOXKHOCTBIO IPH OOYYEHUH CTYJEHTOB CTATUCTUKE SIBIISIETCS
HCIIONIb30BaHNE CBOOOHOTO WITM OHJIAWH MPOrpaMMHOro obecredeHus. OIHOI U3 caMbIX MOIMYJISIPHBIX M HaHOOJIee YacTO UCTIOIb3YEMBIX NPOTPaMM B HAy4YHOM
paboTe sIBIsIeTCS JUHAMHUYECKasl PorpaMma OTKPBITOro Koja U cpeia R. OnHako 310 TpeOyer OT mpernojaBaTeneii U CTyJCHTOB 3HaHUI M NPOpECCHOHANIBHOM
MOATOTOBKK IO mnporpammupoBanuio. C 5TOH TOYKH 3peHHs, MO CTATHCTUKE HEOOXOAMMO pa3paboTaTh TaKoil KypC C HCIONB30BaHHEM CBOOOIHOIO
MIPOrpaMMHOro odecriedeHus R, 4ToObl CTyIeHTHI MOTJIH COCPEOTOUYMTHCS HA U3YUYEHHHU COJCP)KaHUs NpeIMeTa CTATUCTUKU U HE TPaTUTh MHOTO BPEMEHHU Ha
H3y4YeHHUE TporpaMmHoro obecrieueHus. [Ipu mpernosaBaHuM CTATUCTUKH HEOOXOAMMO oOparmiath OOJblle BHUMaHHS Ha PELICHHE CTATUCTUYECKHUX 3a1ad U
CBECTH K MHHHMYMY BpeMs Ha IIOATOTOBKY [aHHBIX. BO3MOXHBIM peLIeHHEM SBISCTCS BKIIOYCHHE TEMbl BBIOPAHHOTO CTATHCTHYECKOTO SI3bIKA
MIPOrPaMMHUPOBAHKS B YHUBEPCUTETCKUI Kypc MH(OOPMATHKU. DTO MO3BOJIUT HE TPATHTH BPEMs HA M3YYCHHUE S3bIKA NPOrPAMMHOIO 00ECIe4YeHHs B TEUCHUE
Kypca CTaTHCTHKH.
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