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Abstract

Purpose: We have implemented the evaluation of identification of animal —vehicle collision (AVC) in Kyiv region in
2007-2014, using the methodology of descriptive statistics for three pairs of variables, which depend on the location of
AVC: 1) "AVC location" and "number road" 2.) "AVC location" and "injury of the driver" 3.) "AVC location" and
"damage of the vehicle." Methods: For the study we used the tests for the normal distribution of variables, that include:
1.) Table "Test of Normality", that used test Kolmogorov-Smirnova and Shapiro-Wilk, with taking into account the
appropriate number of times for evaluation; 2. Histogram, which has a distribution for the relevant type of data
according to normal distribution curve for visual comparison and further evaluation; 3) one of the functions of
Descriptive Statistics, entitled Table "Descriptives”, and which in turn uses two types of characteristics: a.) Skewness
and b.) Kurtosis. Result: For the analysis we used IBM SPSS Statistics program, which allows to assess the
correspondence of AVC to the normal distribution by including tests of Kolmogorov-Smirnov and Shapiro-Wilk. After
passing the tests for each variable has been getting the word «Yes» or word «Noy from SPSS. If the variable passed
tests and its distribution corresponds to the normal distribution, the variable got the word «Yesy. If the variable is not
passed tests and its distribution is not responsible normal distribution, the variable got the word «Noy. Discussion: The
appropriate assessment of location data was collected in the summary tables which allow to analyse the animal —
vehicle collision locations on the roads in Kyiv region. It was found, that theoretical calculations to test normality in the
SPSS program for many variables of all three factors «Roady», «Damage», «Injuries» corresponds to the variable
locations, but there are also a lot of variables that do not comply with the law of the normal distribution, although they
have enough number of animal —vehicle collisions.
Keywords: animal-vehicle collisions; descriptive statistics; normal distribution.

1. Introduction & Associates Inc., 2003). In Europe the AVCs
statistics is as follows: more 509.000 ungulates are
killed, 300 human fatalities, 30.000 human injuries,
and more than $1 billion dollars in material damage
[4] (Bruinderink and Hazebroek, 1996). A lot of
studies were focused on the trends and
characteristics of AVC in the USA [5].These
statistics data have shown that AVC can bring
serious trouble and require studies to reduce their
impact on the people, on the animal and on the
nature while one of the important task is to identify
AVC locations to hold a prevention measures.
Relevant studies are conducted in Ukraine, where,
according to the Interior Ministry of Ukraine, for
example, in the Kyiv region in during period from
2017 to 2014 has occurred 1656 cases of AVC with
injured 21 people and killed six people, damaged
1,355 vehicles. In this study the using methodology
can find and assess the connection between the
factors to identify the location of AVC [6, 7, 8]. The
value for AVC location as kilometers is transformed

Animal — vehicle collision (AVC) in Ukraine creates
additional risk for decrease of environmental safety
level on the roads. As a result of AVC is the death or
injury of the driver, the death of animals and damage
of the vehicle that causes a costly expenditure for
driver and his welfare. Such expenditures may lead
to decrease of environmental safety level, the threat
for animal and deterioration of human health. As an
example of well-known data, a large number of
animal’s vehicle collisions (AVC) on roads were
occurring in all countries. In the USA, the total
number of annual AVC was estimated at more than
1 million in early 1990s [1]. These collisions were
estimated more than 200 human fatalities, about
30000 human injuries, and more than $1 billion
USD in property damage [1, 2]. In Canada, more
than 30000 collisions with animals occur: 23 human
fatalities, 1887 human injuries, and more than U.S.
$60 million in property damage in 2000 [3] (Tardif
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into meters. It is important to note, that value for
AVC location depends on following factors: a.) the
number of the road, b). the number of deaths or
injured drivers c.) the level of vehicle damage
according to collected data of road accidents.

2. Research tasks and problem statement

There are many study proposed to use of nonlinear
methods of analysis of AVC, but it also have
restrictions that complicate for implemented them in
practice. Analysis restrictions of nonlinear methods
[15] leads to the idea that in some cases it is
necessary to use linear methods and with evaluation
of test the normal distribution.

The methodology of test for compliance with the
normal distribution has specific and very clear
conditions [22, 23], which allow to remove more
non-normal data. It reduces the quality of analysis
and requires approaching theoretical knowledge to
practical measurement. In this case, it is needed to
evaluate of data using tests to check for normality
limits the amount of data that can be predicted of
animal-vehicle collisions.

3. Analysis of the latest research and publications

In studies often used as regressions dependent
location of AVC from various parameters and
characteristics of the road and the vehicle in the
studies use linear regression [12] or nonlinear
regression model, such as generalized linear mixed
model, gamma regression model Poisson [14] and
regression models [15]. It should determine that
nonlinear methods have their limitations, which
narrows their trend of use, and for linear techniques
it is necessary to conduct a preliminary analysis by
the methods of descriptive statistics, after which it
can be held, such as regression analysis, which can
help find location and relationship between various
factors of AVC to prevent them in the future.

4. Methodology
4.1. Data

Data on traffic accidents with animals were obtained
from the Department of Internal Affairs of Ukraine.
These data include: 1) the date of the AVC; 2) the
number (designation) of roads; 3.) indication of
accident location on the highway; 4.) notation of the
injury or death of the driver; 5.) indication of the
number of damaged car parts. Collection of such
data of the accidents on the road may be used for
monitoring tasks of roadmap in Kiev region (Fig. 1).

Also these data of traffic accidents with animals
allow identifying hotspots for further improvement

the modeling results. The actual data of spatial
clustering is the preferred method of hotspots
identification and predictive models of presence /
absence date should be constructed if the intention is
to extrapolate to additional areas [9].

The evaluation of relationships between the
traffic and abundance of wildlife on the probabilities
of AVCs used the total number of reported AVCs
[10]. The analysis relation between animal road-
crossings and AVC data from police has highlighted
different spatiotemporal risk zones [11].

For evaluation of AVC's location identification
we are proposing to use methodology [16, 17]. As
the tool the software IBM SPSS Statistics (the
further - as SPSS) is used, which allows processing
the data: filtering, sorting, grouping and evaluation
of data, particularly on compliance with the normal
distribution.

—

Fig. 1. Map of roads in Kyiv oblast

4.2. Instrument

The program the IBM SPSS Statistics was used for
experimental and  analytical investigations.
Examples of using the program SPSS in research are
given in study [18] that demonstrate the
implementation of next operations: calculating
processes of the regression, linear and non-linear
regression, analysis of dependent and independent
parameters, collecting and sorting of data,
descriptive statistics in SPSS and methods for
further analysis [19]. Analysis of descriptive
statistics has highlighted, that «the object of
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descriptive statistics, from sample data, is to
describe the most important characteristics, by
which we refer to those amounts that provide
information on the topic of interest which we are
studying"[20].

Furthermore, the statistical terminology and
methods are used to explain the descriptive statistics,
including levels of measurement, measures of
central tendency (average), and dispersion (spread)
and the concept of the normal distribution [21].
Based on mentioned methodology, the authors
suggested to exercise SPSS program for the research
by using one of the functional of descriptive
statistics.

SPSS has a database of accidents in the Kiev
region, with the following variables: 1) date of
AVC; 2) the number (designation) of road;
3) indication of accident location on the highway;
4) notation of the injury or death of the driver;
5) indication of the number of damaged car parts.
For this case the functionality "Descriptive
Statistics” will be used, which has the option
"Descriptive Statistics" - "Explore”, which in turn
uses data such as “Depends list" and «Factor list».

AVC location data will be evaluated in
accordance with the normal distribution. In this
study the number of AVC identification is defined
by following variables: 1) the road, where the
accident is occurred; 2) the variable, which
characterizes the injury or death; 3) variable, which
characterizes the damage to the vehicle. The above-
mentioned data are as factors, which together with
another pair of "dependent" variables - location of
the accident, allow to estimate the probability
distribution of the data and to compare them with the
normal distribution by using descriptive function of
software SPSS.

4.3. Method

The study is implemented according to [22,23] on
the basis of the tests for the normal distribution of
variables, that include: 1) Table "Test of Normality",
that used test Kolmogorov-Smirnova and Shapiro-
Wilk, with taking into account the appropriate
number of times for evaluation; 2) Histogram, which
has a distribution for the relevant type of data from a
normal distribution curve for visual comparison and
further evaluation; 3) one of the functions of
Descriptive Statistics, entitled Table "Descriptives",
and which in turn uses two types of characteristics:
a) Skewness and b) Kurtosis. After passing three
tests for each variable has been getting the word

«Yes» or word «No» from SPSS. If the variable
passed tests and its distribution corresponds to the
normal distribution, the variable got the word «Yes».
If the variable is not passed tests and its distribution
is not responsible normal distribution, the variable
got the word «No». One of the principle used for
identification of AVC locations is of evaluation of
the deviation between of location of the animal-
vehicle collisions in the road [17].

For this aim the type of roads and damage of the
vehicle are used, which approved by order of the
Interior Ministry of Ukraine [13]. The software
SPSS is used descriptive statistics for three pairs of
variables: 1) the dependent variable «Location» and
other variable «Road», which is a factor for the
«Location»; 2) The dependent variable «Location»
and other variable «Injuries», which is a factor for
the «Location»; 3) dependent variable «Location»
and other variable «Damage», which is a factor for
the «Locationy.

It had been calculated following two tables and
Histogram for each of the three factors that are
necessary for research and evaluation in the future:
1) Table Descriptive table for evaluation of
dependent variable (Table 1); 2) Histogram, which is
separated for each variable for each of the three
factors. (Fig.2); 3) Test of normally for dependent
variable "Test of normally" (Table 2). For each
factor a definitional number of variables was set: a)
For «Road» - 40; b) for «Damage» - 52; c) For
«Injuriesy - 3.

After proceeding each pair of variables the
program SPSS rejected the results, which have a
small number of AVC and have no significant
impact in the calculations and brought as a result of
handling SPSS in following table (Table 1 and Table
2) and Histogram (Fig. 2).

Table 1. Descriptive table for evaluation of dependent
variable "Location" and “Damage”

Descriptiv

e 1,7 1,9
Damage Statisti | Std. Statistic Std.

c Error Error
Mean 43219’6 4117877’5 62517,14 | 16236,24
Interquartil 81460 81280
e Range
Skewness 0,626 0,845 0,526 0,794

. +8,00E- -7,44E-

Kurtosis 01 1,741 01 1,587
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Fig 2. Histogram with normal curve plotted (SPSS result) for evaluation of dependent variable
"Location" and parameter “Road”

Table 2. Test of normally for dependent variable "Location" and “Road”

Kolmogorov-Smirnov Shapiro-Wilk
Type of road Statistic df Sig. Statistic df Sig.
C 241 70 ,000 727 70 ,000
H-01 ,180 55 ,000 ,890 55 ,000
H-07 ,166 22 ,120 ,898 22 ,027
H-08 ,191 28 ,010 ,900 28 ,011
M-01 ,078 108 ,111 ,948 108 ,000
M-03 ,192 125 ,000 876 125 ,000
M-05 ,119 95 ,002 ,912 95 ,000
M-06 ,123 78 ,005 ,916 78 ,000
M-07 ,095 35 ,200 ,945 35 ,079
P-01 ,395 7 ,001 122 7 ,006
P-02 ,082 52 ,200 ,952 52 ,035
P-03 ,328 15 ,000 ,703 15 ,000
P-04 ,284 21 ,000 ,764 21 ,000
P-17 ,260 2 .
P-19 ,281 4 ,858 4 ,253
pP-27 ,299 3 914 3 431
P-32 ,260 2
P-69 ,349 3 . ,831 3 ,192
[0) ,282 18 ,001 ,805 18 ,002
T ,225 9 ,200 ,869 9 ,119
T-10-01 174 8 ,200 ,951 8 725
T-10-08 ,219 3 . ,987 3 ,780
T-10-11 ,260 2
T-10-12 ,260 2
T-10-22 ,260 2
T-10-29 ,260 2

Based on obtained SPSS output processing, each
value of the variable for each factor was assessed
using words «Yes» or «No» was spaced to each cell,
that is the intersection of the corresponding variable
lines and the corresponding column, which meets
one of the three types of tests.

If the tested variable is in compliance with the
normal distribution, then the cell is marking by
«Yesy, if the test is not passed - then put a mark
«No».

5. Research results

Results of proceeding variables in SPSS program are
represented in the following table:
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Table 3. Evaluation results of data by factor «Road» in
accordance with the normal distribution

Table 4. Evaluation results of data by factor «Damage» in
accordance with the normal distribution

Type of | Number | Tests of . . Code of|Number|Tests of|Histogram .

);Ea d of cases | Normality Histogram | Descriptives damage |of cases |Normality g Descriptives
C 70 Yes Yes No 0 114 Yes Yes No
H-01 55 Yes Yes Yes 1 o 244 \N(gs QZ Hg
H-07 22 No Yes Yes 1:12 1 No No No
H-08 28 Yes Yes Yes 1,18 3 No No No
M-01 108 No Yes No 1,2 38 No Yes No
M-03 125 Yes 3,1% No 1,2,3 1 No Yes No
M-05 95 Yes 1,0% No 1,234 |1 No No No
M-06 78 Yes 2,5% Yes 1239 |1 No No No
M-07 35 No 0% Yes 132 1 mg mg mg
P-01 ! Yes No No 128 |5 No Yes Yes
P-02 52 No Yes Yes 1289 |1 No No No
P-03 15 Yes No No 1,29 1 No No No
P-04 21 Yes No Yes 1,21 1 No No No
P-09 1 No No No 1,3 2 No No No
pP-17 2 No No No 1,357 |3 No No No
P-19 4 No No Yes 137 11 No No No
P27 3 No No NoO 1,39 2 No No No
P28 1 No No No 1*3’9 1 mg mg mg
P-32 2 No No No 1:6 1 No No No
P-56 1 No No No 168 |1 No No No
P-69 3 No No No 1,7 6 No Yes Yes
o 18 Yes No No 1,7,8 2 No Yes No
T 9 No No Yes 1,789 |2 No Yes No
T-10-01 8 No No Yes 179 1 No No No
T-10-02| 1 No No No 1,8 21 |No Yes No
1,8,9 2 No No No
T-10-08 3 No No No 1.9 7 No Yes Yes
T-10-11 2 No No No 11 1 No No No
T-10-12 2 No No No 12 5 No No Yes
T-10-14 1 No No No 18 1 No No No
T-10-16 1 No No No 2 91 Yes Yes No
T-10-17 1 No No No 2,12 1 No No No
T-10-19 1 No No No 2,3 9 No Yes Yes
T1021| 1 No No No 268 |1 No No No
2,78 1 No No No
T-10-22 2 No No No 238 1 No No No
T-10-27] 1 No No No 21 1 No No No
T-10-29 2 No No No 3 9 No Yes Yes
T-10-32 1 No No No 3459 |1 No No No
T-10-33 1 No No No 3,79 1 No No No
T-20-12 1 No No No 3921 |1 No No No
41115 |1 No No No
Note: 6 1 No No No
. 6,7,8 1 No No No
1. Yes- testof normalis good; 7 ) No Yes Yes
2. No —test of normal is not good. 78 6 Yes Yes No
3. Type of road - own number of roads [24] 8 73 Yes Yes No
8,18 2 No Yes No
Number of cases — amount of animal-vehicle 8.9 1 No No No

collision’s cases




O. Kokhan. Identification of Animal —Vehicle Collision Locations According to Evaluation of Driver Injuries and Vehicle Damage 65

Note:

1. Yes- testof normal is good,;

2. No - test of normal is not good.

3.  Type of damage - own number of damage
of vehicle [24]

4.  Number of cases — amount of
vehicle collision’s cases

animal-

Table 5. Summary of data for the evaluation factor
«Injuriesy» in accordance with the normal distribution

Code Numb
of er of Tests of | Histogra | Descriptive
injurie Normality m S
s cases
0 1629 | Yes Yes Yes
1 21 No No Yes
2 6 No No Yes

1. Yes - test of normal is good,;

2. No —test of normal is not good.

3. Type of injuries - own number of injuries of
driver: 1 — injuries, 2 — fatal, 0 — without of injuries
and fatal [24]

4. Number of cases — amount of animal-vehicle
collision’s cases

The results of calculation of three factors:
«Road», «Damage», «Injuries» that correspond to
variable “Location” is realized on practical
measurements for definition of hotspot - location of
animal vehicle collisions with more expenditures
and losses. Our study can help to definition
of hotspot by used the Tables 3, 4, 5 that definition
of most influential parameter of AVC and Fig. 3, 4,
5 which can determine the location for next
parameters: 1. Code of road, which is occur
of AVC. 2. Injured / Death of driver; 3. Damage of
the vehicle.
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Fig. 3. Distribution of locations of animal vehicle as
“Location of AVC” from road as “Code of road”
in Kyiv oblast.
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Fig. 4. Distribution of locations of animal vehicle
collisions as “Location of AVC” from vehicle damage as
“Code of damage” in Kyiv oblast.

Identify of the most dangerous location —
hotspot is made by determining the intersection of
points between the value in one from three
parameters: «Code of road», «Code of damage»,
«Injured/Death» on the ordinate and the value of the
location as «Location of AVC» on the axis in the
point where the occurred the most serious AVC —
hotspot by through of Figures 3,4,5.
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Fig. 5. Distribution of locations of animal vehicle
collisions as “Location of AVC” from injured or death
of driver as “Injured / Death” in Kyiv oblast.

5. Discussion

Using considered three types of tests to select data of
normal distribution that can be used to AVC
identification and their prevention. Analysis of
accidents with animals is implemented by
application of normal distribution law to estimate
AVC location distribution. Such approach does not
allow to reject those accidents that do not meet the
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normal distribution and in this case situation does
not become less safe compared with the change of
location for the factors that are close to normal
distribution.

There are next cases for our discursion 1.) the
amount of variables has a sufficient number of
accidents with animals and the results of tests of for
them is positive; 2.) the amount of variables has not
a sufficient number of accidents with animals and
the results of tests of for them is negative; 3.) the
amount of variables has a sufficient number of
accidents with animals, but the results of tests of for
them is negative; 4.) the amount of variables has not
sufficient number of accidents with animals, but the
results of tests of for them is positive.

The tests are based on clear numerical indicators that
are recited and clearly provide the right set
appropriate assessment "Yes" or "No". Accordingly,
there is a limit on the errors number for normal
distribution of data. Data analysis using SPSS
descriptive analysis revealed some discrepancies in
the data, as database includes indication of accidents
in km, the value of which was far enough outside the
area.

Second, the program SPSS simply and efficiently
calculates data for descriptive parameters and
detects the variables that should be not taken into
account, because they decrease the accuracy of the
analysis. The proposed evaluation of traffic
accidents data allowing to use new methods to
determine the location of accidents with animals.
The authors suggest that prospective studies in the
future, is estimation of accuracy locations of animal
vehicle collisions, as example of the result that
have been obtained in cases 3 and case 4.

7. Conclusion

The evaluation of locations of traffic animal-vehicle
collision by using the tests for normal distribution
has revealed discrepancies in their values. The errors
can be occurred under entering of data location, or
inaccuracy in the report or human factor (the person
who submitted the data of incident).

Theoretical calculations to test normality in the
SPSS program for many variables of all three factors
«Road», «Damage», «Injuries» corresponds with the
variable locations in the practical measurement, but
there are many variables in all three factors
distribution which does not comply with the law of
normal distribution, although they have enough
accidents with animals compared with variables

which significantly fewer accidents with animals,
but their distribution is close to normal distribution
law.
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0.B. Koxan. Inentugikanis micue3HaxoI:keHb JI0POKHLO-TPAHCIIOPTHUX NMPHUIoJ 3 TBAPUHAMHU 32 OLIHKOIO
TPaBMYBaHb BOJiiB Ta MOMKONKeHb aBTOMO00ins y KuiBchkiii o0J1acri
HamionaneHuit aBiamiiiauii yaiBepcuter, [Ipociekt Kocmonasra Komaposa 1, 03680, Kuis, Ykpaina

E-mail: interecocentre@gmail.com

Mera: IlpoBeneHo ouiHKy ineHTH(DIKALIl TOPOXXHBO-TPAHCIIOPTHHUX MPUTOX 3 TBaprmHamu KwuiBchkoi obmacti 3 2007-
2014 pp. 3a 1OMIOMOTOI0 BUKOPHCTAaHHS OIMCOBHX CTAaTHCTHK JJISI TPHOX Map 3MIHHHMX (aKTOpiB, BiJ SIKMX MOXKE
3aJIeKATH MICIIE3HAXOHKEHHS JIOPOKHBO-TPAHCIIOPTHUX MPUroZ 3 TBapuHamu; 1) «wmicuesnaxomxenns JTID» Ta
«HOMEpP aBTONOpOTHY»; 2) «micne3HaxomkenHs JTII» Ta «rpaBMyBaHHS BOfis»; 3) «wmicue3HaxomkeHHs JITII» Ta
«TIOTIKOKEHHS aBTOMOO1Is». MeToa: JociipKeHHs 3iCHIOETHCS 3 BUKOPUCTAHHSIM OIIIHKH HOPMAIILHOTO PO3IOILTY
3MIHHUX, fKi BKIIOYaroTh B cebe: 1) Tabmumro "Tect HopmanmbHOCTI", sika BUKOPUCTOBYE KpuTepiii Kommoroposa-
CwmuproBa i [amipo-VYinka, 3 ypaxyBaHHAM BiAMOBIAHOI KibKOCTI omiHOK; 2) Ticrorpamy, sika Mae po3MOMAiN Ui
BIJINIOBITHOTO THITy JaHWX BiTHOCHO KpPHWBOI HOPMAJBHOTO PO3IOMAITY JJIS Bi3yaJIbHOTO BIIOPIBHSHHS 1 ITOJANBIION
oIiHKH; 3) oAHY 3 (DYHKIIIH ONMHUCOBOI CTATHCTHKH, SIKa Ma€ Ha3BYy OMHCOBA TAOJHIIS, 1 sIKa, CBOIO YePTY BUKOPUCTOBYE
JIBa THIIH XapaKTEPUCTHK: 8) acuMeTpis i b) excuec. Pesyabrar: [Ins aHamizy Oyna BukopucTana nporpama IBM SPSS
Statistics, 3a momomMorow skoi MPOBOAWIIACH OLIHKA 3MIHHHX MPO JIOPOKHBO-TPAHCIIOPTHI MPUTOAM Ha HOpPMAlbHE
PO3MOJUICHHST 3MIHHUX, SIKI BKJIIO4alOTh B cebe Tect Kosmoroposa-CmipHoBa Ta llamipo-Yinka. Otpumani micis
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aHami3zy B mporpami SPSS pe3ymbTaTi MpoXomKEHHS TECTIiB ISl KOXKHOI 3MiHHOi, OLIHIOIOTECS 32 JOTIOMOTOIO CJIOBA
«Taxy, sIKI0 3MiHHA MMpOMIIa TECTH Ta 11 PO3NOAUIEHHS BiANOBIAa€ HOPMAILHOMY PO3IOAITIEHHIO, Ta OL[IHIOIOTHCS K
«Hi», sKmo 3MiHHA HE MNPOWNUIA TECTH Ta I PO3MOAUICHHA HE BIJIMOBIAE HOPMAIBHOMY PO3MOIICHHIO.
OOroBopennsi: BinnoBinHi OIHKKM BHECEHI /10 3BeleHMX TaONuWIb, Ha IACTaBi SKUX OyB IPOBENCHUH aHai3
MICIIE3HaXO/PKEHb JJOPO’KHBO-TPAHCIIOPTHUX MPUTOJ 3 TBapUHAMH Ha aBrojoporax KwiBcbkoi obusacrti. bymo
BIZIMIY€HO, III0 X0Ya TEOPETHYHI PO3PaxXyHKH JJIsi TECTYBaHHS HOpMabHOCTI B iporpami SPSS nnst 6arathox 3MiHHHX
BCiX TpboX (hakTopiB «Tum aBTOAOpOrM», «THI MOIIKOIKEHHS aBTOMOOISI», « THIT TpaBMYBaHHS BOis» BIAMOBIIa0Th
BEJTMYMHAM 3MIiHHUX MiCIIe3HaXOKeHb Ha MPAKTHUIIi, ajJie TAKOXK € MocTaTHbo Oarato 3miHHUX [ TII 3 TBapuHamu sKi He
BiINIOBIAIOTHh 3aKOHY HOPMAJIFHOTO PO3IMOIUICHHS, X04a BOHH MAlOTh JOCTATHIO KUIBKICTh JOPOKHBO-TPAHCIIOPTHUX
HPUTOA 3 TBAPHHAMH.

Kir040Bi ci10Ba: 10pOKHRO-TPAHCIIOPTHI MIPUTOTN 3 TBAPUHAMI, HOPMaJIbHE PO3MOIiIICHHS BipOTiTHOCTI; OIIICOBa
CTaTHUCTHKA.

O.B. Koxan. UnenTudukanus MeCTOHAX0XKACHUH T0POKHbO-TPAHCIIOPTHUMH NPUIOAAMH € KUBOTHBIMH 110

OlleHKe TPaBM BOJMTeJleil M moBpe:xxaeHuil apTomo0uist B Kuesckoii 061actu

HanmonanbHeiit aBuanuonHseid yHuBepcuteT, [Ipocnext Kocmonasta Komapona 1, 03680, Kues, Ykpanna

E-mail: interecocentre@gmail.com
Hean: IlpoBeneHa oleHKa HACHTH(UKALUN JOPOXKHO-TPAHCIIOPTHBIX HPOUCIIECTBUII C KUBOTHBIMH KwueBckoii
obmactu ¢ 2007-2014 rr. ¢ NOMOIIBIO HCIOJIB30BAHUSL ~ OIMCATENBHBIX CTAaTUCTHK Uil TpPeX NHap MepeMEHHbIX
(aKTOpOB, OT KOTOPHIX MOXKET 3aBHCETh MECTOHAXOXKJIECHHE JOPOKHO-TPAHCIOPTHBIX MPOMCIIECTBUI C KUBOTHBIMU:
1) «wmecronaxoxnenue JTII» u «HoMep aBTOomoporm», 2) «wmectoHaxoxnaeHue JTII» u «rpaBMa BoOgUTEISD;
3) «mecronaxoxaenue JITI» u «mnoBpexnenue aBToMoOWIA». Mertoa: lccnemoBaHue OCYIIECTBISIETCS C
UCIIONIb30BAaHHEM OLICHKM HOPMAJIBHBIM —paclpe/ieieHHeM MEePEeMEeHHbIX, KOTopble BKItodatoT B cebs: 1) Tabmuua
"TecT HOpMaJIbHOCTH", KOTOpas wucmosb3yeT Kpurepuil KommoropoBa-CmupHoBa u I[amupo-Yuika, ¢ ydeToMm
COOTBETCTBYIOIIET0 KOJMYECTBa OLEHOK; 2) ['mcTorpammy, KoTopas UMEET paclpeieseHHe I COOTBETCTBYIOIIETO
TUNIA JAHHBIX OTHOCHUTENBHO KPHBOH HOPMAlIbHOTO PACIpENENeHUs JUIl BU3yalbHOTO CpPaBHEHMSA U JallbHEWIIEH
oueHKH; 3) omHy W3 (YHKIUH OMMCATENbHOH CTATHCTHKH, KOTOpas MMeeM Ha3BaHWE ONHcaTelbHas TaOiuma, u
KOTOpasi B CBOIO Oouyepenb, MCHOJB3YeT JABA TUIA XapaKTepHCTHK: a) acuMmMmerpus u D) skcnecca. Pesyaprar: lns
aHamm3a Obwia wmcrmonb3oBaHa mporpamma IBM  SPSS  Statistics, ¢ MOMOMBI0 KOTOPOH IPOBOMWIACH OICHKA
MIEPEMEHHBIX O JOPOXKHO-TPAHCHOPTHBIE IPOMCIIECTBHS HAa HOPMAIBHOE pACHpeIeSiCHHE IEePEeMEHHBIX, KOTOPHIE
BKJTIOYaIOT B ce0st TecThl KonMoroposa-CmupHoBa u [llanupo-Yunku. [Tonydennsie nocie ananu3a B mporpamme SPSS
pe3yIBTaThl MPOXOXKICHNUS TECTOB TS KaXKJON IIEPEeMEHHON, OLIEHUBAIOTCS C TIOMOIIBIO ClIoBa «/lay, eciu mepeMeHHas
MIPOIIJIa TECTHI U €€ pacHpeAesieHHe COOTBETCTBYET HOPMAJIBHOMY pacIipeleNieH 0, U olleHuBatoTcs kak «Her», ecin
IIepeMeHHas He MPOIIJia TECTHI U €€ paclpeieieHHe He COOTBETCTBYET HOPMAJIbHOMY paclipe/Ie/IeHHIO.
OO6cy:xaenne: COOTBETCTBYIOIIME OIIEHKH BHECCHHI B CBOAHBIC TaOJMIBI, HA OCHOBAHMHM KOTOPHIX OBII NPOBEAEH
aHaIU3 MECTOHAXOXKJICHUH JOPOKHO-TPAHCIOPTHBIX MPOUCIIECTBHA C JKMBOTHBIMH Ha aBTogoporax Kuesckoi
obmactu. Bputo oTMedeHo, YTO XOTSI TEOPETHYECKHE PAcueThl Ul TECTHPOBAHUS HOPMAIbHOCTH B mporpamMmsl SPSS
JUIT MHOTHX IIEPEMEHHBIX BceX Tpex ¢akTopoB «Tun aBromoporm», «Twn moBpexaeHHs aBTOMOOWIA», «Tum
TPaBMHUPOBAaHUS BOJAUTEINS» COOTBETCTBYET BEJIMYHMHAM MEPEMEHHBIX MECTOHAXOXKACHUI Ha NpPaKTUKE, HO TaKKe
JoctatouHo MHoro nepeMeHHbIX HTII ¢ KMBOTHBIMH HE COOTBETCTBYIOLIMX 3aKOHY HOPMAIbHOTO pacHpeAcieHHs,
XOTSI OHH UMEIOT JOCTATOYHOE KOJIMYECTBO JOPOKHO-TPAHCIIOPTHBIX MPOUCIIECTBUI € )KUBOTHBIMH.

KiroueBble cjI0Ba: JOPOXXHO-TPAHCIOPTHBIE IPOUCIIECTBHS C JKMBOTHBIMH, HOpPMAalbHOE pacIpeecHue
BEPOATHOCTEW; onucareabHas CTATUCTHKA.
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