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Abstract

Introduction. The prospect of increasing annually makes burnout a global phenomenon, one of the
most common stress-related and mental disorders. Emotional burnout leads to serious destructive
consequences for society, organizations, and interpersonal relationships due to mental and behavioural
changes. Burnout develops gradually and often goes unnoticed, with symptoms that may take years
to manifest and lead to significant mental and behavioral changes. Despite its impact, the processes
underlying burnout remain largely unknown due to a lack of specialized studies identifying specific
biomarkers. Early detection of burnout, particularly at the critical onset of symptoms, is essential.

Aim. This study aimed to examine EEG frequency changes associated with the severity of the Anxiety-
Tension stage of Emotional Burnout.

Materials and methods. A total of 752 participants, including students and staff from Taras Shevchenko
National University of Kyiv (209 males, mean age=19.2; 543 females, mean age=18.28), were assessed
using the 84-item Boyko’s Syndrome of Emotional Burnout Inventory. EEG data were recorded during
a 3-minute resting state with eyes closed, and artifact-free segments from all frequency bands (0.2-45 Hz)
were analyzed. Normalized power spectral densities (PSD) were calculated, focusing on the 61-70 second
segment of the recordings.

Results. The results revealed burnout-related changes in spectral characteristics associated with the
Anxiety-Tension stage, with significant alterations observed in the theta 2 band (frontal and left temporal-
parietal cortex), alpha 2 band (right parietotemporal cortex), and beta 1 band (left frontal-central-right
parietal axis).

Conclusions. These findings suggest that the Anxiety-Tension stage primarily impacts processes related to
short-term memory and focused attention, providing a potential framework for the early identification of
burnout through neurophysiological markers.

Keywords: emotional burnout, anxiety tension, EEG, power spectral density

INTRODUCTION

According to the most conservative estimates, 10%
of the EU and 17% of the non-EU countries’ workforce
feels burned-out [1]. The prospect of increasing annually
makes burnout a global phenomenon, one of the most
common stress-related and mental disorders. Emotional
burnout leads to serious destructive consequences for
society, organizations, and interpersonal relationships due to

92

mental and behavioural changes [2, 3, 4]. Clinical burnout/
exhaustion disorder is associated with sleep impairments,
cognitive impairments, and neurobiological changes [5]. The
burnout features as a process are that it develops gradually,
unnoticed by the person, and its symptoms may appear after
several years [6, 7].

The burnout diagnosis is made based on the results of
special tests (MBI mostly) and numerous studies consider
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emotional burnout as a psychological phenomenon [2, 3,
4, 8, 9]. Even though burnout has been studied for more
than half a century as a separate syndrome, a clearly agreed
definition is still not obvious [4, 8, 9] and strong, specific
biomarkers for this condition are not detected or do not exist
at all [5, 10]. Despite decades of research, the absence of
reliable biomarkers for burnout hampers early intervention
and personalized treatment strategies. Neurophysiological
tools like EEG offer a unique opportunity to bridge this
gap by providing non-invasive, cost-effective methods to
monitor brain activity. EEG provides superior temporal
resolution, enabling the detection of rapid neural processes
associated with burnout, making it particularly suited for
studies focusing on cognitive and emotional regulation. The
processes underlying burnout are largely unknown due to the
lack of specialized studies and methodological differences
among these studies [11]. Lack of information about the
changes that occur in the brain during the development of
this stress-related disorder, other mental conditions, does
not allow it to be accurately diagnosed in the early stages
or effectively treated.

There are very few studies focusing on the
neurophysiological aspects of emotional burnout. The
identification of highly specific biomarkers of burnout
is hindered by the limited comparability across studies
and the heterogeneity of potential biomarkers [12].
The neurophysiological studies (fMRI, PET, EEG)
allowed associating the severity of emotional burnout
with changes in the brain functioning including local,
topographic organization (the brain structures, cortex areas,
morphological changes and functional state characteristics).

Available data from a set of studies on local changes
allowed the identification of some critically important
brain structures involved in the development of burnout —
or more precisely, those that suffer from the negative impact
of everyday stress and are responsible for characteristic
symptoms. The primary stage of emotional burnout
(emotional exhaustion) is associated with decreased
activation of the structures involved in empathic behaviour
(anterior insula and inferior frontal gyrus cluster (AI/IFG)
and the temporoparietal junction (TPJ) [13]. Severity of
emotional exhaustion is associated with the increased activity
of the right posterior cingulate cortex and middle frontal
gyrus [14]. Studies highlight that the posterior cingulate
cortex (PCC) (Brodmann areas 23/31) plays a crucial role
in complex forms of cognition (memory, navigation, and
narrative comprehension) [15].

In burned-outpatients, a significant decrease in
the volume of the anterior cingulate cortex (ACC),
dorsolateral prefrontal cortex (dIPFC), and two structures
of the striatum — the caudate nucleus and the putamen —was
found [16]. The same changes in volume were detected in
the caudate and putamen in stress-related mental fatigue
[17]. This explains the effects on emotion regulation and
motivational behaviours, as dopamine in the striatum is
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an important part of the brain reward system (BRS) [18].
Emotional exhaustion correlates with decreased gray matter
volume in the bilateral ventromedial prefrontal cortex
(vmPFC) and the left insula [19]. vmPFC and dIPFC are
involved in depression development — the projections of the
first to periaqueductal gray, hypothalamus, and amygdala
explain the coordination of the physiological components of
negative emotion. In addition to association with working
memory, attentional control, and intention formation, dIPFC
is also involved in the regulation of negative emotions by
reappraisal/suppression strategies [20]. Reduced thickness
of PFC because of chronic occupational stress is connected
with the impairment of the ability to down-modulate
negative emotions [21]. Alterations of brain states under
chronic stress are broad, and may have opposing effects
(e.g., dendritic complexity of granule cell layer of the
dentate gyrus of the hippocampus). Hippocampal synchrony
and gamma oscillations in the nucleus accumbens reflect the
vulnerability to depression [22].

Logically, the observed changes will be reflected in the
electrical activity of the brain recorded using EEG. In one of
a pioneering study, Luijtelaar and colleagues [23] observed
a lower alpha peak frequency and reduced beta power
in burnout subjects. Similar data on reduced alpha band
power in burnout individuals were observed in a resting-
state condition [24]. It was revealed that individual alpha
frequency (IAF) under resting state (eyes-closed condition)
is linked to depressive symptoms and alpha power related
to burnout [25]. A decrease in the beta band power in the
anterior area associated with dysfunction of the frontal
regulatory systems. At the same time theta and beta bands
increased their power in the parietal association area in
burned-out subjects [26].

AIM

This study aimed to examine EEG frequency changes
associated with the severity of the Anxiety-Tension stage of
Emotional Burnout.

The analysis of the up-to-date state in neurophysiological
burnout research allows us to make several conclusions:

- avery few studies focusing on the neurophysiological
aspects of emotional burnout;

- the severity of emotional burnout correlated with
the modulation of the activity of brain regions involved in
emotion regulation and motivational behaviours;

- the electrical activity of the brain in resting state is
reflected the severity of burnout symptoms.

Considering all the above, the aim of this study was to
determine the EEG pattern (spectral power characteristics at
rest state) of emotional burnout formation in earlier stages.
We assume that EEG frequency pattern, power spectral
densities (PSD) may reflect the local process, brain area
specific activity associated with emotional burnout severity.
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MATERIALS AND METHODS

Sample

Initially, 752 participants (students and employees from
Taras Shevchenko National University of Kyiv, National
Aviation University, Kyiv, Ukraine) were recruited in the
study (209 males, mean age=19.2, std=2.55; 543 females,
mean age=18.28, std=2.19); however, the final sample included
624 participants due to the exclusion of data from 128
individuals with poor EEG quality and excessive artefacts.

The study was approved by the Local Ethics
Committee of the Educational and Scientific Centre ‘Institute
of Biology and Medicine’ at Taras Shevchenko National
University of Kyiv. Written informed consent was obtained
from each volunteer following the Declaration of Helsinki.
The exclusion criteria were clinical manifestations of mental
disorders or cognitive impairment, and taking psychoactive
medication, drugs, or alcohol.

Psychological testing

The severity of emotional burnout was detected using
the 84-item Boyko’s Syndrome of Emotional Burnout
Inventory (SEB) [27, 28]. Specific features of students’
professional activities were taken into account in the adapted
version of the test [4, 29]. SEB consists of three stages:
Anxiety Tension, Resistance, and Exhaustion [27, 28]. The
value of each stage is measured on a scale from 0 to 120
points: from 0 to 36 points —the stage is not formed (Anxiety
Tension 1), from 37 to 60 points —the stage is in the process
of development (Anxiety Tension 2), from 61 to 120 points —
the stage is formed (Anxiety Tension 3).

Experiment design

EEG was recorded monopolarly using the EEG
19-channel system Neurocom (XAI-MEDICA, Ukraine)
during the rest state (3 min, closed eyes condition). The
silver/silver chloride electrodes were placed on the scalp at
symmetrical anterior frontal (Fpl, Fp2), frontal (F3, F4, Fz,
F7, F8), central (C3, C4, Cz) parietal (P3, P4, Pz), occipital
(01, 02) and temporal (T3, T4, T5, T6) recording sites

according to the International 10-20 scheme. All electrodes
were referenced to the interconnected ear electrodes. The
interelectrode impedance levels were below 5 kQ. The
sample rate of all channels was 500 Hz.

EEG pre-processing

The EEG frequency range was split into the following
bands and sub-bands: delta (1-4 Hz), theta (4-7.5 Hz), low
theta (theta 1, 4-6 Hz), and high theta (theta 2, 6-7.5 Hz),
alpha (7.5-13 Hz), low alpha (alpha 1, 7.5-9.5 Hz), middle
alpha (alpha 2, 9.5-11 Hz), and upper alpha (alpha 3, 11-13
Hz), beta (13-35 Hz), low beta (beta 1, 13-20 Hz), and upper
beta (beta 2, 20-35 Hz), gamma (35-100 Hz), low gamma
(35-50 Hz), and gamma high (50-100 Hz).

Power spectral characteristics

Power distribution across frequency components
composing the EEG signal describes normalized power.
For each EEG channel the normalized power spectrum S(f)
was calculated as the normalized square of absolute values
of its Discrete Fourier Transform F(f) using FFT function
(the NumPy Python package, https://numpy.org/):

IIrr:
(N = IFOI/ T IF(OI’

where [ is selected to be a Nyquist frequency and equal
to 250 Hz. We examined the normalized power spectral

density (PSD) of each band/sub-band:

B |FFT(x[n))| .
N-f;

where FFT(x[n]) - fast Fourier transform of the signal x[7]:
N - signal length:
[y~ sampling frequency.
The distribution histogram showed that the duration
of the subjects’ electroencephalograms varies from 3 to 5

minutes, so each signal was segmented, and the PSD was
calculated on the segment from 61 to 70 seconds (Fig. 1).
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Figure 1. The distribution of the duration of the patients’ electroencephalograms.

94

KniniyHa Ta npodinakTuuna MmegunuHa, Ne 1(39)/2025



JIOCJI/PKEHHS

To calculate the PSD, the EEG signals were processed
following steps.

(1) Creating a Hann window with a length equal to the
signal length to reduce the leakage effect in the spectrum
when applying the Fast Fourier Transform (FFT).

(2) Fast Fourier Transformation (FFT) of the
windowed signal. The FFT transforms the signal from the
time domain to the frequency domain, allowing for the
analysis of its frequency components.

(3) Creating an array of frequencies corresponding
to the FFT values. Linearly distributed frequency values
from 0 Hz to the sampling frequency (Fs) were generated.
The length of this array is equal to the length of the original
signal. Within each EEG frequency band, the corresponding
PSD values were calculated. Normalized power spectral

density values were used instead of absolute values to
account for individual differences in brain activity. After
calculating the personal PSD (the example of individual
PSD data present in Fig. 2), for each separate signal, and
for each frequency range, this value was divided by the total
PSD value for the frequency range from 1 Hz to 100 Hz.

Statistical data analysis

The Shapiro-Wilk test has shown that distributions
are not normal. The non-parametric Mann—Whitney U test
was used to compare two independent samples (normalized
power spectral densities) to determine the difference in rank
values between them for two conditions («not formed» and
«in progressy; «not formed» and «formed»; «in progress»
and «formedy). The significance level p=0.05 was used for
all statistical tests.

{'delta': 38.0865492139184265,
"thetal': 11.478884815419315,
"theta2': 10.011274389110334,
‘alphal’: 10.818941227370818,
‘alpha2’: 2.52377027315228495,
‘alpha3’: 4,500612680703603,
‘betal’: 8.862708973814627,
‘beta2’: 9.35605618647339,
‘gammaLOw': 3,813966693900217,

'gammaHIGH' :

2.5682926288711375,

"theta': 21.49015920452965,
‘alpha’: 17.84332418122671,
'beta’: 18.218765160288815,
‘gamma’: 4,382259314771356,
'total’': 100.0}

Figure 2. Example of normalized PSD (%) for the signal of representative subject at the Fp1 electrode for the time range from 61s to 70s.

RESULTS AND DISCUSSION

Prior to conducting the EEG study, participants were
asked to assess their emotional burnout levels. According
to established literature, emotional burnout syndrome is
conventionally divided into three phases. The precursor
and trigger mechanism of burnout syndrome is considered
the Anxiety Tension phase, which includes symptoms of

experiencing psychotraumatic circumstances, dissatisfaction
with oneself, a feeling of hopelessness, anxiety and
depression [27, 28]. In this study, the sample was split
into groups according to the development of the Anxiety
Tension stage. The Anxiety Tension phase had formed
in 47 participants and was under development in 136
participants (Table 1).

Table 1
Distribution of Emotional Burnout Severity Across Participants
Anxiety Tension Resistance Exhaustion
Normal 589 165 460
In Progress 136 363 213
Formed Phase 47 224 79
KoniniyHa Ta npodinaktuyna meagunuHa, Ne 1(39)/2025 95
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Power spectral characteristics

The Anxiety Tension phase, recognized as a trigger
for emotional burnout, warrants particular attention
in terms of detecting the early stages of the burnout
development with specific EEG biomarkers. Step-by-step
assessment of phase formation indicates that each stage
of phase development is characterized by its own EEG
profile. During the formation of the Anxiety Tension stage,
changes in EEG spectral characteristics are predominantly
localized to specific cortical regions and are transient
in nature.

At the initial stage, an increase in spectral power
density was noted in the theta 2 (frontal, F4, Fz and left
posterior areas, P3, Ol) and alphal subbands (posterior
temporal area, T5-T6), as well as a local decrease in the
beta 1 subband (F4, C3). With further Phase development
the same direction of EEG changes is maintained at the
next stage — an increase in the theta and alpha ranges
and a decrease in the beta and gamma ranges. The most
pronounced are formation of non-overlapping areas for
the beta 1 subband (the decrease in the right hemisphere —
central and parietal and posterior temporal areas) and theta
2 subband (an increase in the anterior areas of the cortex and
the left temporoparietal area). A redistribution of activity
occurs, which may be associated with developing new
symptoms while maintaining stress effects. Steady changes
in PSD within the theta 2 subbands were observed, likely
reflecting the severity of the Anxiety Tension phase — the

increase in two left cortex areas (frontal F7 and parietal P3)
(Table 2, Fig. 3). The other changes can be considered as
describing the process of transition to the next level of this
stage of burnout.

Previous studies have established that higher theta
power during the resting state correlates with improved
performance, memory, attention, and cognitive control [30].
The frontoparietal theta phase synchronization is involved
in visual working memory [31], the evaluation of choice-
relevant information, and consequent behavioural decisions
[32]. Frontocentral beta rhythm is engaged in cognitive
control and working memory [33]. The opposite direction
of those frequencies changes in the final stage of burnout
phase development indicates a violation of cognitive control
of higher-order cognitive processes such as cognitive control
and working memory.

Revealed specified changes in frontal midline theta
reflect cortical functioning namely cognitive effort, and
working memory [34]. Besides this frontal midline theta
reflects adaptations to uncertainty in the situations that elicit
anxiety and demand cognitive control [35]. Based on these,
our data allows us to make a reasonable assumption that
during the formation of the studied Burnout Phase, changes
in behavioural decisions occur due to the negative impact
of everyday stress on the processes of memory, attention,
and cognitive control.

Table 2

The significant difference in rank values between independent samples (normalized power spectral densities)
for two conditions («not formed» and «in progress»; «not formed» and «formed»; «in progress» and «formed»),

p<0.05
Not formed - In Progress Not formed - Formed In Progress - Formed
Fp1l theta 2: —2.796974507362952
Fp2 theta 2: —3.572864630320246
F3 theta 2: —4.210983553428742, betal: 2.829434636234998
F4 |beta 1: 1.6713044058101145
F7 |theta 2: ~1.435791100572179 ;?g{fﬁ j:gggzg;gggfgﬁy’
F8 theta2: —3.725153287926622
Fz [theta2:-1.6719222085352472
C3 |beta 1: 1.6054687214290988
C4 beta 1: 2.480736446858125
Cz beta 1: 2.3339427697046826
T3 theta 2: —2.2749696024416686 alpha 2: -5.064334561159228
T4 theta 1: —2.9521896726994896
TS5 |alpha 1: —4.006116140936303 alpha 2: —6.104931448150229
T6 |alpha 1:-3.886599291988505 |alpha 2:—7.624220436881284, beta 1: 2.4219680182293244 (alpha 2: —9.734279837398143
P3  [theta2:-2.3462830453067154 |theta2: —2.5299798264313234
P4 alpha 2: —8.75323875848574, beta 1: 2.60392514806737,
gammalLOW: 0.3509738145741228

O1 (theta2:-1.2028691485587393
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Figure 3. Frontal cortex. The significant difference in rank values between independent samples (normalized power spectral densities) for
two conditions: «not formed (Anxiety Tension 1)» and «in progress (Anxiety Tension 2)»; «not formed» and «formed (Anxiety Tension 3)»;
«in progress» and «formed»).
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CONCLUSIONS

We propose that the complex temporal nature of
functional relationships during burnout formation reflects
an adaptation process to stressful conditions and subsequent
resource depletion. The assessment of local cortical activity
changes indicates a shift in activity in cortical areas involved
in the integration of emotion and cognition. Such findings
could guide the design of early screening tools based on
EEG markers, enabling timely interventions to halt burnout
progression.

Prospects for further research. Burnout syndrome is
a significant medical and social problem. Timely diagnosis
and prevention of its development is important, especially
in the realities of war, when a person is under tension and
constant stress. An important aspect of the prevention
of burnout syndrome is understanding the essence of
the formation of pathological changes, which can have
destructive consequences. In the future, the study of the
pathophysiological manifestations of the stages of the
formation of burnout syndrome in further research provides
an opportunity to substantiate and develop qualitatively new
algorithms for its prevention and prevention of development
in the future.
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MATTEPH YACTOT EET SIK HEMPO®I3IONONIYHUIA MAPKEP EMOLIAHOTrO BUTOPAHHS.

®OPMYBAHHS CTALIi HANPYIU

CemeH A. Mywra', CsitnaHa I. Manamap?, [mutpo B. Mapmartiok', AHToH O. Monog'S, XXoao M. Aneec ®eppeiipa’,
Mukona 0. Makapuyk*, Cepriit B. Tykaes*

'HauioHanbHWiA TEXHIYHMI YHIBEPCUTET YkpaiHn « KUiBCbKWI NONITEXHIYHNA iIHCTUTYT iMeHi Iropst Cikopcbkoroy, M. Kuis,
YkpaiHa

2KWiBCBKMIA CTONMYHMI YHiBEPCUTET iMeHi Bopuca MpiHyeHKa, M. Kuis, YkpaiHa

YHiBepcuTeT Koimbpu, M Koimbpa, MopTyranis

*K1iBCbKMIA HaLjioHanbHKUA yHiBepcUTeT iMeHi Tapaca LLieByeHka, M. Kuis, YkpaiHa

SYkpaiHcbkuii KaTonuuekuin YHiBepeuteT, M. J1bBiB, YkpaiHa

Beryn. Y craTTi po3misHYTO NUTaHHA 4yacToTh nartepHa EEl gk Mapkepa eMoOLiiHOro BUrOpaHHS MO3Ky IpH
dopMyBaHHI cTafil TPHUBOrM Ta HaNpy)KeHHs. BUropaHHs pPO3BHMBAETBHCSI MOCTYHNOBO 1 YacTO 3aJHIIAETHCS
HeloMi4eHUM, 3 CHMIITOMaMH, IKi MOXXYTb IIPOSBJIATUCH POKaMH Ta IPU3BECTH 0 3HAYHUX IICUXIYHUX | TIOBE/IiIHKOBUX
3MiH. HesBakalouuM Ha HOro BIUIMB, NIPOLECH, IO JeaTb B OCHOBI BHUIOpPAHHs, 3aJUIIAIOTbCS B OCHOBHOMY
HEeBiZJOMUMHU 4Yepe3 BiJICYTHICTb crelianizoBaHUX AO0CIi/KeHb, fKi 6 iZeHTUdiKyBasiu KOHKpeTHI 6ioMapkepu. PanHe
BUSIBJIEHHS] CHHJIPOMY BUT'OpPaHHS, 0COG/IMBO ITPU MOSABI KPUTUYHUX CUMIITOMIB, MAa€ BaXK/IMBe 3HA4Y€HHS.

Merta. [IpoaHasizyBaTu Ta BHUBYMTH 3MiHM 4yacToTu EEI[, moB’sa3aHi 3 TAXKKICTIO TPUBOXKHO-HANpPYy»KeHOI cTaAil
€MOLiTHOT0 BUTOPaHHS.

Martepiaau Ta MeTogH. CTyniHb BUpaXEHOCTi eMOLIMHOr0 BUTOpPaHHA BUABJISAJIM 3a AONOMOroK 84-NMyHKTOBOroO
onucy cuHapoMy emolniiiHoro BuropaHHs (SEB) bBoiika. SEB ckJsiafjaeTbcsi 3 TpbOX CTaAid: TPUBOTH, HANpYTH,
pPe3UCTEeHTHOCTI Ta BUCHaXeHHA. 36ip AaHUX NPOBeJEHO LIIAXOM MeTaaHali3y eMNipUYHUX [AaHUX. 3arajoM
752 y4acHUKH, y TOMY YHCJi CTYAEHTU Ta cliBpobiTHHKU KHIBCchKOro HalioHa/sbHOro yHiBepcuTeTy iMmeHi Tapaca
[lleByenka (209 uvosoBikiB, cepenHiil Bik=19,2; 543 »xiHKH, cepefHil Bik - 18,28), 6ysu ouiHeHi 3a JoHmOMOro
84-nyHKTOBOTrO ONKCY CHHAPOMY €MOLIMHOr0 BUropaHHA bolika.

PesyiabTraTu. [lani EET 3anucyBanu nig yac 3-XBUJIMHHOTO CTaHy CIIOKOIO i3 3aKPpUTUMM 04YMMa Ta aHa/li3yBaJ/lv BiJbHI
Big apTedakTiB cerMeHTH 3 ycix Aiana3oHiB yacTotT (0,2-45 'n). HopmasizoBaHi crieKTpasibHi IiIbHOCTI MOTYHOCTI
(CLLIIT) 6ysin po3paxoBaHi, 30cepeKyounch Ha 61-70 ceKyHAHOMY cerMeHTi 3anuciB. Pe3y/ibTaTy BUsIBUIU NOB’s13aHi
3 BUTOpPaHHSAM 3MiHU B CIIEKTPaJbHUX XapaKTEPUCTHKAX, NOB'SI3aHMX 3i CTAJi€I0 TPUBOTU-HANPYTH, 31 3HAYHUMHU
3MiHaMy, 1o crnocTtepiranaucs B cMy3i Teta 2 (dpoHTasbHA Ta JIiBa CKPOHEBO-TiM siHAa Kopa), anbda-cMysi 2 (mpaBa
TiM'IHO-CKpOHeBa Kopa) Ta 6eTa-cMy3i 1 (s1iBa ppoHTanbHA - [leHTpaJbHA - TpaBa TiM'siHa BiCb).

BucHoBKM. CTajiisi TPUBOTY Ta HANPYTH B NepIly Yepry BIUVIMBAE Ha MPOLECH, MOB’sI3aHi 3 KOPOTKOYACHO NMaM sITTIHO
Ta 30Cepe/KEHOI0 YBarow, CTBOPIOIOYM MOTEHIIHHY OCHOBY AJIsl paHHbOI iileHTUdiKalil BUTOpaHHS 3a [0IOMOTIO0
HelpodizionoriyHux MapkepiB. MU npunyckaeMo, 110 CKJIaJHUN 4acOBUH XapakTep GYHKLiOHaJIbHUX 3B’s13KiB mif yac
¢dopmyBaHHsA npodeciiiHOro BUropaHHs Bifjo6paxkae Mpolec ajanTalii [0 CTpeCOBUX YMOB i NoAasiblie BUCHAXKEHHS
pecypciB. OnjiHKa JIOKaJbHUX 3MiH KOPKOBOI aKTMBHOCTI BiJj3Haya€ 3MillleHHSI aKTUBHOCTI B KOPKOBHX 00JIACTHX,
3aJIy4eHHMX [0 iHTerpauii eMmouil Ta mi3HaHHA. Taki BUCHOBKH MOXYTh KepyBaTH PO3POOKOI0 iIHCTPYMEHTIB PAaHHBOTO
CKpUHIHTY Ha ocHOBi MapkepiB EET, 1110 J03BOJIUTh CBOEYACHO BTPYYaTHUCH, 11[06 3yMIMHUTH IPOrpecyBaHHs BUTOPaHHS.

Kaiouoegi ca1oea: eMoniliHe BUrOpaHH:A, TPUBOKHe Hanpy:keHHs], EEI, cnekTpaibHa Ii/IbHICTh NOTY>KHOCTI
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