TRANSPORT

RISK FACTORS ANALYSIS OF DISTRACTION ACTIONS
FROM DRIVING

DOI: 10.36724/2072-8735-2021-15-12-62-71
Maria Yu. Karelina,
Moscow Automobile and Road Construction State Technical
University, Moscow, Russia, karelina@madi.ru
Manuscript received 26 November 2021;

Pavel I. P lov,
ave ospE oV Accepted 10 December 2021

Moscow Automobile and Road Construction State Technical
University, Moscow, Russia, pospelov@madi.ru

Alexander G. Tatashev,
Moscow Automobile and Road Construction State Technical
University, Moscow, Russia, a-tatashev@yandex.ru

The work is supported by the Russian
Foundation for Basic Research

(project No. RFBR 20-01-00222)
Alexey V. Terentyev,

Moscow Automobile and Road Construction State Technical
University, Moscow, Russia

Yuri V. Trofimenko,
Moscow Automobile and Road Construction State Technical
University, Moscow, Russia, ecology@madi.ru

Marina V. Yashina, ) .
Moscow Automobile and Road Construction State Technical Keywo.rds: traffic mo.de?ls, road safety, risk factors,
University, Moscow, Russia, yash-marina@yandex.ru correlation, factor statistical analysis

The issues related to the study of risk factors that are associated
with the commission of non-driving actions by drivers, which are
factors that increase the likelihood of a road traffic accident, are
considered. Studies on the frequency of activities secondary to driv-
ing, associated risks and factors influencing the frequency of differ-
ent types of such activities have been carried out in various coun-
tries. One of the most common traffic violations committed by
drivers is using a smartphone while driving. The studies were car-
ried out in the following ways: by interviewing, by observing the
driver with a video camera installed inside the vehicle he is driving,
and by observing passing vehicles from the outside. In this paper, we
propose an approach using the methods of mathematical statistics
to assess the correlation between side effects that distract from
driving and factors that affect the frequency of such actions.
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1. Introduction

As noted in [1], side effects that are not permitted by the road
traffic regulations are a risk factor for road accidents. The fre-
quency of such side effects is subject to constant research
through interviews and observations.

One of the main causes of road traffic accidents is the driver's
distraction caused by the commission of secondary actions [2],
[3]. However, in order to better assess the risk of a road traffic
accident, more accurate information is needed on the frequency
of secondary actions and the degree of their danger [1] -
[3]. Several country reports have been issued on the results of
studies of the frequency of secondary actions, but there are dif-
ferences between the frequency of types of secondary actions for
different countries [4].

As noted in [1], the fundamental problem of research using
surveys is that the quality of the data depends on the complete-
ness and honesty of the respondents' answers are often subjective
due to their susceptibility to inaccurate understanding of the con-
cept of binary activity and memory errors. The question arises to
what extent the data reflect real secondary activity. How much
the driver can remember his secondary actions depends on the
situation. Rare actions and actions perceived as stressful, such as
talking on the phone, may be less remembered [3]. Rather rare
actions and actions perceived as stressful, such as talking on the
phone, may be remembered better than actions less exciting and
more frequent, such as changing the radio channel, [3]. Observ-
ing the style of driving in the flow allows you to explore the
problems associated with the peculiarities of human
memory. Therefore, observation is used with the use of built-in
data collection systems, for example, with the help of cameras
located in the vehicle [5], [6] (nhaturalistic research of driv-
ing). However, naturalistic research allows one to see the driver's
actions (for example, intense reflection) that are not visible from
the outside, and gives an understanding that the driver is distract-
ed. Another type of research into driving distractions is observa-
tions from stationary points located on highways during the ob-
servation period. Each method has its own advantages and disad-
vantages, complementing and testing each other.

Traffic safety and environmental issues were considered in
[7] - [15].

In [16] - [19] the questions of influence of psychophysiolog-
ical type and condition of drivers on the nature of their behavior
are investigated. This nature can be taken into account when set-
ting the parameters of the corresponding mathematical traffic
model.

The issues of traffic management on sections of highways at
road intersections and modeling of traffic flows on such sections
were considered in [20] — [25].

This paper proposes an approach based on the methods of
mathematical statistics that allows, using data such as those giv-
en in [1], [26], the results of studies on the use of a smartphone
while driving, to assess the impact of factors related to driver
characteristics such as road or travel time on the frequency of
using smartphones in general or certain types of use.

Section 2-5 presents the results of studies on the frequency of
side effects, the risk associated with these actions, and the factors
influencing this frequency, given in [1], and describes the meth-
odology for conducting these studies.
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Section 6 describes the approach proposed in this work for
the statistical study of the strength of the influence of factors on
the frequency of side effects while driving.

Section 7 provides examples of the use of the approach out-
lined in Section 3.

2. Methodology and survey results

In [1], a methodology for conducting a survey of drivers in
order to study the frequency of secondary actions is de-
scribed. To obtain a representative sample, quotas were deter-
mined for four German cities (Braunschweig, Chemnitz, Mainz,
Regensburg) in proportion to the number of license holders by
sex and four age groups (under 25, 25 to 44, 45 to 64, 65 years)
[27]. Surveys were conducted over 6 days from 8 am to 8 pm, in
the city center or in shopping centers near highways and near car
service centers. 1,072 drivers were interviewed about secondary
actions they performed during the last 30 minutes of the trip. In
addition, drivers assessed the level of danger and the degree of
distraction when performing a secondary action, and also an-
swered questions about their use of a mobile phone [28]. The
survey lasted an average of 20 minutes. The following secondary
actions were considered: a telephone conversation with a tele-
phone in hand; hands-free telephone conversation; a set of text
messages; reading text messages; use of the Internet; use of the
navigation system; driving equipment (eg seat, mirror); internal
devices (e.g. radio); communication with the passenger; sponta-
neous actions (self-talk, singing, intense reflection); hygiene;
change of clothes (or glasses); food / drink; smoking; finding or
moving things; cleaning; distraction to external vehicles.

According to poll results, about 88% named at least one sec-
ondary action in the last 30 minutes of their trip. On average, the
driver named two actions. These results are consistent with those
of other studies [3]. The propensity for secondary actions de-
creases with increasing age of the driver. Men are more prone to
secondary actions. As an answer to the question about the most
frequently performed secondary actions, the following were
named: communication of drivers with passengers (80% of driv-
ers); actions with vehicle equipment (55%); spontaneous actions
(31%). The most frequently named actions by drivers during the
last 30 minutes of the trip were named as follows: communica-
tion with at least one passenger 20%); spontaneous actions
(10%); food / drink (9%); actions related to vehicle equipment
(9%); hands-free phone calls (9%). In terms of age, drivers under
25 are significantly more likely to use their smartphones to com-
pose text messages. No driver over 65 years of age reported such
actions. Infrastructure (highway or city) also affects the frequen-
cy of secondary activities. Hands-free calls, conversations with
passengers, food / drink are significantly more likely to occur on
a highway than in an urban environment. In general, the subjec-
tive perception of the danger of performing secondary actions is
rather weak, except for clearly distracting actions (reading and
typing, searching or cleaning, distraction by external vehi-
cles). Drivers who reported a mobile phone addiction were more
likely to use the phone in the last 30 minutes of the trip than
drivers who did not have a phone addiction. In addition, drivers
who reported their cell phone addiction reported a higher number
of violations that distracted them from driving.

However, when answering questions, memory distortion may
occur, and when observing, the subjective sense of distraction is
lacking. The purpose of the project described in [1] is an attempt




TRANSPORT

to provide a more accurate answer to the question of the frequen-
cy of driving distractions from driving in Germany. Another goal
was to test the methods of interviewing and observation by com-
paring the results obtained using these methods.

The data from surveys and video surveillance were com-
pared. Data on 76 drivers were analyzed. While good agreement
was found between survey and observation results for conscious
or infrequent activities (phone calls, reading / typing), there was
relatively weak agreement for unconscious activities (operations
with vehicle-related equipment; personal hygiene; changing
clothes / points). The comparison shows that polling is a suitable
method for investigating the frequency of conscious or infre-
quent secondary actions.

3. Methodology and results of naturalistic observation.
Comparison with survey results

To assess the quality of the results obtained through surveys,
sample results were compared with the results of naturalistic
observation [1]. The experiments, conducted between March and
August 2017, involved 94 drivers.

The behavior of the drivers was recorded for 3 days on two
cameras installed in their vehicles — a camera for day and night
observation. In order not to focus attention on the subject of sec-
ondary actions in a way that could reduce the frequency of such
actions by drivers, drivers were misled about the purpose of the
study. Comprehensive information about the true purpose of the
study was provided to drivers at the end of the study. After the
cameras were positioned, at least 30 minutes elapsed, the exper-
imenter conducted a telephone survey. For technical reasons,
video recordings of only 76 drivers could be used for the analy-
sis. The survey results and video data were compared and ana-
lyzed.

In general, it is shown that the information provided in the
surveys is in mediocre agreement with the results of naturalistic
observation. Two types of errors are considered: the secondary
action is visible in the video, but not mentioned in the survey; the
secondary action is not visible in the video, but named in the
survey. Analysis shows that video recordings usually show much
more than what is called by drivers when interviewed, especially
with regard to personal hygiene, clothing, objects related to vehi-
cle equipment (mirror gel, radio, air conditioning). Such actions
may not be remembered by drivers or perceived as secondary
actions that distract from driving. When it comes to mobile
phone use, there are only slightly more actions identified through
video than identified by drivers. From this we can conclude that
the actions related to the use of a mobile phone are very deliber-
ate. However, the results indicate that there may be some overes-
timation of secondary actions. Some of the secondary actions
called during interrogation are not visible in the video recordings
(false alarm).

This especially applies to the types of operations with the in-
ternal equipment of the vehicle, to spontaneous involuntary ac-
tions and distraction to objects external to the driver's vehicle.
One of the reasons for this may be that the video recording al-
ways refers to the last 30 minutes of the trip, and the driver can
name his earlier actions. Mobile phone related activities such as
searching for the phone without following a conversation or typ-
ing may take place. Such an action may not be realized or re-
membered. Since this action occurs quite often, it is expected
that in the future it is planned to include in the survey question-

naire a separate question about finding a phone without its sub-
sequent use.

In [1], it is concluded that naturalistic observation is a useful
and low-cost method for investigating the frequency of deliberate
or infrequent distractions from driving (for example, phone calls,
reading or typing text messages). In addition, the survey has the
advantage over naturalistic observation that it gives an idea of
the driver's subjective perception of the degree of distraction and
his risk [29].

However, survey data are less reliable for data on secondary
activities that drivers do not consider as driving distractions.
This, in particular, applies to the installation of equipment in the
vehicle (air conditioning, radio, etc.), to actions related to chang-
ing clothes, finding things in the vehicle. These actions, which
are probably performed quite unconsciously and often enough,
are not often named, even if there is a corresponding question in
the questionnaire. Thus, it turns out that survey results underes-
timate the frequency of such poorly conscious actions. Therefore,
in relation to the results of each survey, there should be an un-
derstanding of how the survey data correspond to the actual fre-
quency of certain distractions from driving.

Studies show that factors that are not perceived by drivers as
distracting from driving can increase the risk of a road traffic
accident to a greater extent, for example, according to [30], eat-
ing / drinking increases the risk of a road traffic accident by 1.6
times, and mobile phone calls — 1.3 times.

The influence on the frequency of secondary influences of
various factors related to the personality of drivers — gender, age,
and to the infrastructure in which the vehicle travels — is investi-
gated. With regard to the use of mobile phones, it is shown that
people who use a mobile phone and tend to use the phone con-
tinuously continue to use it, even while in traffic. Young people
especially often use the phone, which is often confirmed by re-
search results. Overall, the results show that a variety of factors
influence the frequency of secondary actions.

4. Results of a study of the frequency of various types
of distractions

In [1], the results of studies of secondary actions during driv-
ing are presented and analyzed.

According to [3], secondary actions play a role in the number
of cases, ranging from 10% to 30% of all road traffic accidents,
and in 40% of these cases spontaneous actions take place (for
example, talking to oneself or singing). According to the survey
results, car drivers (in the city) spent 30% of the trip duration
with secondary actions. For truck drivers (on the highway) it
even took 50% of the trip [3]. According to a survey in which
600 drivers of cars and trucks took part [31], about 20% of the
duration of all trips was conducted with secondary actions. Ac-
cording to the survey [3], the most frequent secondary actions
performed by drivers were the following: using equipment ser-
vices in a vehicle (66%); interaction with fellow travelers (38%);
spontaneous actions (36%), for example, talking to oneself, sing-
ing; distraction to outdoor objects (28%); food / drink (24%). In
[32] the results of a survey (426 drivers) on secondary actions
are also given. Briefly, the results of the survey can be summa-
rized as follows: 92% of drivers were distracted by outdoor ob-
jects; 89% used indoor equipment such as a radio or air condi-
tioner; 90% of drivers reported thinking about something unre-
lated while driving while driving; almost 85% of drivers an-
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swered that they communicated with fellow travelers while driv-
ing; about 52% of drivers reported that they often eat or drink
while driving; over 43% said they typed while driving; 32% of
drivers called with their phone in hand, and 25% of drivers called
with their hands free. According to the survey participants, what
actions they consider to be distracting from driving: 80% consid-
ered talking on the phone as a distraction; in second place is
smoking, which was considered a distraction by half of the sur-
vey participants; a little more than a third (30%) named sponta-
neous use of the wvehicle's interior equipment as a distrac-
tion; composing or reading text messages was named by 20%,
and food / drink — by 9% of the survey participants; communica-
tion with fellow travelers was mentioned by 8% of the respond-
ents. Telephone conversations appear to be clearly visible sec-
ondary activities, while food / drink or interaction with passen-
gers is less frequently named. Typing text messages was also
perceived by survey participants as one of the most dangerous
types of distractions.

As noted in [1], in Germany and in other countries, a large
number of observations were made of the frequency of second-
ary actions by drivers. The behavior of the drivers was observed
either from stationary points or with the help of a camera in-
stalled inside the vehicle, and then the resulting video was ana-
lyzed.

A UK observation [12] (10,984 drivers observed) from a sta-
tionary site on a two-lane highway showed that 17% of drivers
were secondary activities. In accordance with the results of an
earlier observation [33], 15% of drivers performed secondary
actions. Companion interactions were reported in 8% of drivers
and were the most frequently observed secondary effects. 2% of
drivers were noticed using devices that are not related to driving,
such as a mobile phone. About 2% of drivers were noticed smok-
ing during the trip.

According to one of the more recent stationary observations
(7979 drivers observed) in Iran, [34] the most frequent secondary
activities were: interaction with fellow travelers (12%); use of
non-driving devices including telephone (2%); use of devices
related to driving (1%). As a result of another stationary observa-
tion (2015) [1], about 20% of the observed drivers from 6 Eng-
lish cities performed secondary actions. The data obtained were
similar to those obtained in previous studies; interaction with
fellow travelers was found for 11% of drivers; slightly more than
4% smoked during the trip; used non-driving devices 1% of driv-
ers. A study in Alabama, USA, showed that the most common
secondary activity was interaction with fellow travelers (54%);
about 32% of drivers; 20% of drivers were distracted by objects
outside; about 17% typed text messages or business documents
on their phone. Research in Germany, reported in Ref. [35], fo-
cused on the frequency of mobile phone use. It found that 5% of
drivers were text messages, which is more common than ob-
served in other international studies; about 2% of drivers called
while holding a phone in their hand; about 2% of drivers called
with free hands.

In [36], data from naturalistic observation were analyzed and
the proportion of time during which drivers performed non-
driving activities was investigated.

The secondary action seen on the video for the longest time
was the use of non-driving devices. Next in time was interacting
with fellow travelers and then using non-driving devices such as
a mobile phone. As noted in [1], the risk of road traffic accidents
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is especially high for young drivers. In this regard, in [37], the
results of naturalistic studies are presented, in which the data
obtained in naturalistic observations are analyzed only in cases
of road accidents with young drivers (from 16 to 19 years old).
They found that at least 76% of the videos had at least one side
effect. Telephone use was found to be the most frequent distrac-
tion performed in a road traffic accident, with the second most
frequent secondary action resulting in a road traffic accident,
which appeared to be distraction to external objects; in about
16% of cases, drivers interacted with fellow travelers.

According to a survey conducted in Germany [3], [37] 85%
of drivers traveling with passengers communicated with them.
Interaction with passengers is the most frequently performed
secondary activity. At the same time, the likelihood of interac-
tion with passengers when traveling on a highway is significantly
higher than in urban traffic, which may be explained by a more
complex transport situation in the city, where the driver is forced
to concentrate more on traffic and, accordingly, has fewer re-
sources to communicate with fellow travelers. In [38], data from
naturalistic studies on the secondary actions of novice drivers
were used. 58% of all video segments showed at least one sec-
ondary action performed by the driver; the most frequently per-
formed secondary action was communication with fellow travel-
ers (20% of all drivers); self-starting actions were observed in
17% of drivers; distraction to external objects was noticed in
12% of drivers; phone use was visible on 5% of the video seg-
ments. The following was noted in [1] Summarizing the results
of various studies, it can be argued that the most frequently ob-
served secondary action is interaction with fellow travelers. This
type of side effects in various stationary observations ranges
from 8% to 54%, and in naturalistic studies it is observed in
about 20% of drivers. In surveys, this type of secondary action is
named by 40-50% of the respondents. The use of non-driving
devices such as a mobile phone is the second most common side
effect in videotaped naturalistic exploration and stationary ob-
servation. In the survey, this type of secondary action is named
most often (it is called from 40% to 70%).

5. Risk of road accidents due to distraction from driving

As noted in [1], using a mobile phone while driving is the
most studied secondary activity. The main reason for this is the
associated risk of a road traffic accident [39], [40]. Polls in Ger-
many, Austria and Sweden showed that there was a slight de-
crease in the number of people talking on the phone from 59% in
2011 to 51% in 2016 [40], [41]. This, however, can be explained
by the fact [1] that drivers have become more likely to write text
messages.

The risk of a road traffic accident when using a mobile phone
increases by an average of two to five times compared to when
the phone is not in use [42]. It was found in [43], [44] that manu-
al selection of a number on a mobile phone increases the risk by
about three times. Other studies have shown that telephone use
even increases the risk of a road traffic accident by four times
[30], [45]. In some studies, however, opposite results were ob-
tained, according to which the thesis about the negative effect of
using the telephone was not supported, as was not confirmed in
the naturalistic study, the results of which are presented in [46].

It is natural to assume that the risk depends primarily on the
type of telephone use, since different types require different re-
sources. This would be the difference between the risk of using




TRANSPORT

the phone with free hands and using it with at least one occupied
hand. However, the literature review given in [39] shows that
there is actually no difference between the risk of using the
phone with hands free. This can be explained by the survey re-
sults given in [41]. It has been shown that even with a device
allowing the use of a telephone with free hands, the eyes of driv-
ers are averted from the road, which is critical for safety. Along
with the visual component of finding a number on the phone, a
mental distracting component also appears during a telephone
conversation [47]. This additional stress on resources ultimately
negatively affects important processes while driving. The nega-
tive influence of the visual search for a phone number is mani-
fested due to the diversion of the gaze in an increase in the reac-
tion by 0.5 seconds [48] — [50], in the deterioration of the driving
process due to the weakening of control due to the weakening of
control over the speed and direction of movement [51], in deteri-
oration of the decision-making process [52], [53]. The results of
naturalistic studies also show an increase in the reaction time
during braking. Studies conducted in France [54] found that vis-
ual and manual interaction with a telephone begins primarily at a
traffic light at which it is required to stop. Switching to green
light interrupts this interaction.

According to a survey in Germany [42], approximately 20%
of drivers write text messages on their mobile phones and 30%
of drivers read messages, with these side effects being carried
out primarily by young drivers, mostly men. Similar results were
obtained from a survey conducted in 2010 in Austria. Here, 14%
of drivers wrote messages on occasion and 32% read them. The
fact that messages are written mainly by young drivers is espe-
cially dangerous because for this category the risk of a road acci-
dent is already increased.

As shown in [30], the use of navigation devices was a strong
distraction at that time (2007). The research results presented in
[56] showed that the use of electronic devices increases the risk
of a road traffic accident by 6-7 times. It was possible to show
[57] that the use of a visually hand-held navigation device is more
distracting than a spoken device. The duration of gaze distraction
when using a visual hand-held device as 50% of the duration of
the trip [58]. Guided audio information reduces distraction.

When traveling, there is a need to use a number of devices
with which the vehicle is equipped, such as, for example, a seat
or mirror setting device, a radio or an air conditioner. According
to data from [42], about 43% of drivers use a device to put on a
belt, install a mirror or a seat. According to [5], controlling air
conditioners causes distraction. This seemingly insignificant side
effect leads to a waste of visual and mental resources, which
ultimately increases the risk of a road traffic accident. In accord-
ance with [42], control over the climate control increases the risk
of a road traffic accident by 1.5 times.

Radio also has a negative impact on travel safety. Only listen-
ing to music appears to have no negative impact on travel safety
[59].

For the frequency of secondary actions associated with per-
sonal hygiene and changing clothes, in [3], an estimate of 13%
was obtained. In [42], a slightly lower value of the frequency of
such actions was obtained: 6% of the respondents answered that
while driving, they perform such actions as, for example, using
cosmetics or shaving. Non-driving activities such as applying
makeup or changing clothes lead to some aversion of the eyes or

some weakening of contact with the steering wheel [59], which
increases the risk of road accidents.

According to the data cited in [45], 11% of drivers communi-
cate with fellow travelers, and according to [44], even about a
third of all drivers communicate with fellow travelers while driv-
ing. Conversation with fellow travelers does not cause any dis-
traction of the eye and does not weaken the control of the steer-
ing wheel [59]. The data of naturalistic observation, the results of
which are given in [5], show that there is a high risk of getting
into a traffic accident if the trip is made alone — by one driver.

According to the survey results in [44], about a quarter of all
drivers ate or drank during the trip. Thus, these non-driving ac-
tivities are widespread. According to [30], these actions are more
likely to lead to road traffic accidents than, for example, tele-
phone conversations (according to [30], talking on the phone
increases the risk of a road traffic accident by 1.3 times, and food
/ drink in 1.6 times). However, not all studies are consistent with
this. Thus, according to the results [5], food / drink activities do
not increase the risk of a road traffic accident.

The number of drivers who smoke while driving is 1% ac-
cording to the data cited in [42] and 20% according to the data
cited in [3]. It was shown in [59] that smoking increases the risk
of road traffic accidents by 1.5 times. The duration of the distrac-
tion is increased by lighting and extinguishing the cigarette. The
duration of holding a cigarette is approximately equal to the time
the eyes are distracted while holding the phone.

Other distractions include working with animals in a motor
vehicle and handling, and activities such as reading or writing.

6. An approach to calculating the quantitative charac-
teristics of assessing the influence of various factors on the
frequency of using smartphones while driving

In [1], [26], there is no description of approaches related to
mathematical statistics that allow one to quantify the impact on
the frequency of violations associated with the use of a
smartphone, such factors as the driver's age, driver gender, road
type, time of day, region.

Let us describe the approach that allows one to calculate such
a quantitative estimate in the form of a statistical indicator called
the coefficient of determination [56].

As an effective sign, we consider the frequency of secondary
action (food / drink or smoking). As factor signs, we consider
qualitative signs expressing the conditions that the driver's char-
acteristic, type of road, and travel time satisfies. Since there are
three age categories, the attribute, in the terminology of mathe-
matical statistics, has three levels (Fig. 1).

1% 1%

16%

Figure 1. Levels of Observed Effective and Factor Signs [26]
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Let's assume that there are n observations (there is a sample
size n). The number of levels of the effective indicator is equal to

m. Let a confidence j —th level conducted n; observations
j=1,...,m. As a result of observations at the j — th level, the
following values of the effective indicator were
tained le,...,xjnj,j =1,...,m.

The group average is defined as:

m
% = (1/nj)zxjk,j =1...m,

j=1
and the overall average as:
m
% = (1/n)22xjk,j —1,..,m.
j=1i=1
Total variance:
m N
2 >\ 2
DX
j=1i=1
Factorial variance:
m
2 _ _
o = an@ x)
j=1

The coefficient of determination is n? defined as the ratio of
the factorial variance to the total. The coefficient of determina-
tion can be understood as follows: the value of the factor attrib-
ute in n% - 100 percent determines the value of the effective at-
tribute.

The square root of the coefficient of determination is called
the empirical correlation ratio, which is thus calculated by the
formula:

7. Examples of calculating quantitative characteristics
of assessing the influence of various factors on the frequency
of secondary actions

On the basis of the data on the frequency of side effects dur-
ing driving given in [26], obtained as a result of observations in
Aachen and Braunschweig, the values of the group averages and
the coefficient of determination presented below were calculated.
The frequency of smartphone use is averaged over the observa-
tions of two observers.

Influence of road type on the frequency of food / drink dis-
turbance: intracity roads - group average x; = 0.0165; suburban
roads — group average x, = 0.0097; highways — group average
x; = 0.0081; the coefficient of determination: R? = 0.277 .

Influence of the factor of the region on the frequency of vio-
lations of the type of food / drink:
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Aachen — group average x; = 0.0045; Braunschweig -
group average x, = 0.00179; the coefficient of determination:
R? = 0.786.

Influence of the time-of-day factor on the frequency of food /
drink disturbances: from 8:00 am to 10:00 am — group average
X; = 0.0045; from 10:00 to 14:00 - group average x, = 0.0179;
the coefficient of determination: R? = 0.296.

Influence of the factor of the day of the week on the frequen-
cy of violation of the type of food / drink: Tuesday — group aver-
age x; = 0.0056; Wednesday — group average x, = 0.0158;
Thursday — group average x; = 0.0131; the coefficient of de-
termination: R? = 0.288.

Influence of road type on smoking frequency: intracity roads
— g oup average x; = 0.0148; suburban roads — group average
X, = 0.0081; trunk — group average x; = 0.0081 coefficient of
determination: R? = 0.155.

Influence of the factor of the region on the frequency of
smoking: Aachen — group average x; = 0.0104; Braunschweig —
group average x, = 0.01143; the coefficient of determination:
R? = 0.024.

Influence of the time-of-day factor on smoking frequency:
from 8:00 to 10:00 am — group average x; = 0.0148; from 10:00
to 14:00 — group average x; = 0.0104; highways — group aver-
age x, = 0.01143; the coefficient of determination: R? = 0.024.

Influence of the factor of the day of the week on the frequen-
cy of smoking: Tuesday — group average x, = 0.0081; Wednes-
day — group average x; = 0.0328; Thursday — group average
x; = 0.0328; the coefficient of determination: R? = 0.155.

Conclusion

This paper describes an approach that allows using the meth-
ods of mathematical statistics in the analysis of research results,
such as the observations described in [1], [26], carried out in
order to assess the frequency of side effects by drivers, their risk
and the influence of various factors on the frequency of side ef-
fects. The statistical indicator, calculated in accordance with our
proposed approach, is the coefficient of determination, which
estimates the closeness of the relationship between the factor
attribute (for example, the age category to which the driver be-
longs) and the effective attribute (frequency).
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AHHOTaUuA

PaCCMaTPVIBaIOTCH BOI'IPOCbI, OTHOCALWMECA K UccnegoBaHUo ¢aKTOPOB PVICKa, KOTOPbIe CBA3aHbl C cosepmeHMeM BOAUTENIAMU HE OTHOCALLMXCA K BOXAEHUIO
,qelzCTBMIz, KOTOPbIe ABNALOTCA ¢aKTOpaMM, nosbILIAOLUNX BepOHTHOCTb ,quO)KHO'TpaHCI'IOPTHOI'O I'IpOMCLLIeCTBMﬂ. MCCJ‘Iep‘OBaHMﬂ no 4acrtoTe BTOPI/I‘-IHbIX no
OTHOLUEHUIO K BOXAEHUIO p,eﬁcmwﬁ, CBA3aHHOMY C HUMU pUCKaMU U d)aKTOPaM, BIINAOLLINX Ha YAacCTOTY pa3finyHbIX BUAOB TaKUX AeﬁCTBVIﬁ nposoAuIuChL B
PaBJ'IVI"IHbIX CTPaHaX. O,D,HVIM 13 Hambonee PaCHPOCTPaHeHHbIX COBePLUaeMbIX BOAUTENIAMN BUAOB Hap)’LIJeHVIl‘/'I npanm ABWXeHUA ABMAETCA UCNOJib3OBaHME
cMapTdoHa BO BpeMs BOXAeHWs. VlccneAoBaHMA NPOBOANINCH CeAYHOLLMMN CNOcO6aMu: C MOMOLLbIO ONPOCa, MyTeM HaBMIOAEHNA 32 BOAWTENEM C MOMOLLBIO
BMAeoKamepebl, YCTaHOBﬂeHHOVI BHYTPU TPaHCMOPTHOro CpeAcTBa, KOTOpoe OH BeAeT, U C MOMOLLbIO HaGmo,qumi 3a Npoe3)aroLnMn aBTOTPaHCNMOPTHbIMU
cpeacTBamMu useHe. B HacTosALei paboTe NpeanioXeH UCMONb3YIOLLMIA METOAbBI MaTEMAaTUYECKOW CTaTUCTUKM NOAXOA K OLIEHKE KOPPENALMOHHOW CBA3U MeXAy
nob6o4HbLIMU ,qelzCTBMﬂMVI, OTBMIEKaOLLMMU OT BOXAEHUA, U ¢aKTOpaMVI, BIIUAOLLMMU Ha ‘-IaCTOT)’ TaKnUX AelzCTBMIz.

Knroueebie cnoea: 6esonacHocmb dopoxkH020 08UKEHUSA, (paKMOpbl PUCKd, KOPPENAUUOHHAA C8A3b, PAKMOPHBIU CMAMUCMUYECKUU aHAu3.
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HNupopmauua 06 asmopax:

Kapenuna Mapusa FOpbeeHa, 3as. kacedpoii demaneli MmawuH u meopuu me3aHusmos, Mockosckuii aemomobusbHo-00poXKHbII 20CydapcmeeHHbIl mexHUYecKull yHusepcumem
(MAZM), Mockea, Poccus

lNMocnenoe lNMasen MeaHosu4, 3as. kacpedpoii usbickaHuil u npoekmupoeaHua dopoz, Mockosckuii asmomobusbHO-00pOXKHBIL 20CydapcmeeHHbIl mexHuYecKull yHusepcumem
(MAZM), Mockea, Poccus

Tamawee AnexkcaHop lenHadbeeu4, [Npogpeccop kagpedpei ebiciueli mamemamuku, Mockosckuil asmomobusbHO-00pOXKHBIL 20CydapcmeeHHbIl MmexHUYecKul yHusepcumem
(MAZM), Mockea, Poccus

Tepenmbee Anekceii Bauecnaeoeu4, [oueHm kacedpbi demaneli MawuH u meopuu mexaHusmos, Mockoeckuili asmomobusibHo-00poXKHbII 20Cy0apCMeeHHbIl MexHUYecKul
yHusepcumem (MAM), Mockea, Poccus

Tpogumerko FOpuii Bacuneeuy, 3as. kagpedpol mexHocpepHoli 6esonacHocmu, Mockosckuii asmomobusibHO-00poxHbIL 20CydapcmeeHHbIl mexHudeckul yHusepcumem (MAMN),
Mockea, Poccus

Awuna Mapuna BukmopoeHa, 3as. kagpedpoii ebicwel mamemamuku, Mockosckuti asmomobusibHo-00poXHbIL 20cydapcmeeHHbIl mexHuveckuil yHusepcumem (MAM),
Mockea, Poccus
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