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Abstract: In animal husbandry, it is of great interest to determine and control the key factors that
affect the production characteristics of animals, such as milk yield. In this study, simplified selective
tree-based ensembles were used for modeling and forecasting the 305-day average milk yield of
Holstein-Friesian cows, depending on 12 external traits and the farm as an environmental factor.
The preprocessing of the initial independent variables included their transformation into rotated
principal components. The resulting dataset was divided into learning (75%) and holdout test (25%)
subsamples. Initially, three diverse base models were generated using Classifiction and Regression
Trees (CART) ensembles and bagging and arcing algorithms. These models were processed using the
developed simplified selective algorithm based on the index of agreement. An average reduction of
30% in the number of trees of selective ensembles was obtained. Finally, by separately stacking the
predictions from the non-selective and selective base models, two linear hybrid models were built.
The hybrid model of the selective ensembles showed a 13.6% reduction in the test set prediction error
compared to the hybrid model of the non-selective ensembles. The identified key factors determining
milk yield include the farm, udder width, chest width, and stature of the animals. The proposed
approach can be applied to improve the management of dairy farms.

Keywords: machine leaming; rotation CART ensemble; bagging; boosting; arcing; simplified selective
ensembile; linear stacked model
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Abstract— Machine learning is an intensively evolving leld
of artificial intelligence with applications in all areas where
data from observations and experiments are accumulated. In
this study, for the first time, a new approach is developed to
combine the predictions of several diverse machine learning
maodels hased on the stacked generalization paradigm. A new
framework for stacking the models using exploratory factor
analysis has been proposed. The approach is demonstrated for
predicting the output laser electriec power of a copper bromide
vapor laser. The achieved results show the superiority of the
constructed stacked model compared to the single base models.
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developed and many applied results have been obtained with
the application of ML and the stacking paradigm.

A stacked ensemble neural networks models based on
long short-term memory (LSTM) and convoelutional-LSTM
as a meta model 15 developed in [10] for predicting
turbocharger remaiming useful hife using high dimensional
sensor data. In [11] the authors applied various ML models,
such as extreme gradient boosting (XGBoost), random forest
(RF), classification and regression trees (CART), and M35
tree methods to predict energy performance i residential
buildings. The same methods technigues were also used as to
build the stacked models. As a result, the XGboost stacked
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Abstract: Mycoplasmosis is a bacterial infection that significantly affects poultry production, and it is
often controlled with antibiotics, including doxycycline. The conducted study aimed to determine
population pharmacokinetic (PopPk) parameters of doxycycline in healthy (n = 12) and in Mycoplasma
gallisepticum-challenged (n = 20) chickens after its oral administration via drinking water at the
registered dose rate of 20 mg/kg b.w. /24 h for five days, without or with co-administration of
N-acetylcysteine (NAC, a dose of 100 mg/kg b.w. /24 h) via the feed. Doxycycline concentrations in
plasma were analyzed with the LC-MS/MS method. The values of toV/F and tok, were 4.73 L x kg ™!
and 0.154 h~!, respectively, and they showed low BSV. A high BSV of 93.17% was calculated for the
value of tlag of 0.8 h, which reflects the inter-individual differences in the water consumption. PTA
was computed after Monte Carlo simulation with the registered dose for doxycyeline. The target of
%of T = MIC = 80% and 100% can be achieved in 90% of the broiler population, after a correction for
protein binding, for bacteria with MIC < 0.5 mg x L~ and 0.25 mg x L™, respectively. The applied
PopPk model did not reveal significant effect of M. gallisepticum infection and co-administration of
NAC on pharmacokinetic parameters of doxycycline.

Keywords: doxycycline; mycoplasmosis; M-acetyleysteine; population pharmacokinetics; poultry
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Abstract

Background: The purpose of this study was to determine the influence of some eating habirs an body mass
index (BMI) using a regression model creared via the classification and regression tree method (CART).
Methods: The study was conducted using a questionnaire specially developed for the study, evaluated for relia-
bility and validiry. In addinon to demographics (age and sex), the questions concern the nming of the meals and
the type of food consumed. The data contains records for 533 people (322 women and 211 men) aged 18 o 65
vears. The survey was conducted in the period 2019-2021 in Stara Zagora, Bulgaria. Data were processed using
descriptive statistics, and regression and classification data mining method CART.

Results: A CART model with a dependent variable BMI and predictors Sex, Age, Breakfast type, Breakfast
ume, Lunchime, Lunch type, Dinner time, Dinner type have been created. The obtained model is statistically
significant at a significance level of P<0L001 and a coefficient of determination R? = 0.495. The normalized
importance of the factors that affect the BMI is as follows: Sex (100%), Age (61.4%), Lunch type (26. 07%%),
Lunchome (18.8%), Dinner ome (13.9%), and Breakfast tvpe (13.2%). Women have a lower BMI than men.
BMI mcreases with age.

Conclusion: The CART method allows to make a classification by the predictors used and gives opportunities
for a more mn-depth analysis of the reasons for the ncrease in BMIL The level of nfluence of diet and eatng
habats (type of food, tme of consumpuon) on BMI was determined.

Keywords: Body mass index (BMI); Dietary habits; Classificanon and regression tree (CART method)
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Criteria for selection of statistical data processing software
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Abstract. There are many statistical software packages that automate the activities related to
statistical data processing and visualization of results. Often the choice of a statistical package
by consumers is a difficult process and it is necessary to compare different products in order to
highlight the most appropriate. The selection of one or another statistical package should be
based on clear criteria and be made in accordance with the objectives set by the researchers. In
the present work, the criteria for comparing statistical packages are systematized into the three

groups and applied to four packages.
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Abstract

BACKGROUND: The connections between seizures and siroke, their charactenstics, and feastures are barely
developed and also wery important for the ouicome. The diagnostic problem leads to ineffective treatment due o
difficult selection of patients who are subject to prevention with antiepdleptic drugs (AEDE) on one hand. On the other
hand, it is impossible fo exam every stroke patient by EEG. We need an algorithm for screening indicated patients
and conducting the EEG. After that, we can include properly AED as a prevention. Their low frequency makes them
time consuming to shedy.

AIM: The aim of the study was to conduct an epidemiclogical study of eardy epileplic seizures at the acute siroke
phase and to derive principles for screening, diagnosis, and behavior for prevention.

METHODS: To achieve the goal, we have researched retrospective pafients, tofally amounting to 658,

RESULTS: The factors identified so far in the genesis of seizures such as age. type, and location of cerebrovascular
accident and procdamity to the cortex do not act alone, but in combination with undiscovered ones.

CONCLUSIONS: There are no clear criteria to outlne the rubes for the AED prophylactic in patienis with
camebrovascular disease (CVID). The most important indicator is the systematic assessment of the risk of seizures n
the course of the disease. Patients at high risk of triggering seizures and developing epilepsy in CWDs are suitable
for EEG examinations with a view to imely diagnosis and treatment.
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Abstract

BACKGROUND: EEG is a way of graphically recording the electrical potentials of the brain. The main parameaters
of the EEG are related io the ratios between the individual frequency components, their amplitude and characteristic
waveforms.

AlM: The aim of the study was to develop and describe a consistent and detailed methodology for the technical
conduct of an EEG study, as well & to find the reference values of some of the most frequently denved average
wvalues of parameters from the software analysis of modern EEG equipment. TOOLKIT: The EEG office of the Medical
Faculty at Trakia University is equipped with & multifunctional 31-channel digital EEG/EP device with a sampling
frequency of 1000 Hz.

METHODOLOGY: Unification of the technical implementation is necessary so that the results can be compared with
the maximum cleared probability of statistical error due to controllable factors. The outlined sequential steps can
serve any technical contributor.

RESULTS: Electroencephalographic study of 100 clinically sound participants and determination of the reference
values of the indicators. We have created a table with the maan values of the EEG Software Analysis.

COMCLUSION: The frequency composition of the EEG signal includes four types of waves or rhythms:
deltad.5-3.5Hz, theta/4-7 5Hz/, alpha/B-12Hz!,and beta 3-30Hz/. The amplitude of the EEG under physiological
conditions ranges from 15 microvolis/low-ampitude/to 150 microvoltsthigh-amplituded. Average limits are between
30 and B0 microvolts.
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Abstract

BACKGROUND: The influence of the factors on Vitamin D as a health indicator in premenopausal and menopausal
women is a significant subject to be investigated.

AIM: The study uses the potential of classificaion and regression trees (CART) as a data mining method for medical
type samples.

METHODS: The data set is built by records of 84 indoor working women at the age of 45 to 67 years from five
Bulgarian companies. The data are obiained through laboratory tests of serum concentrations of 25-0H-itamin D
and a questionnaire, created for the study. Statistical data processing is made by descriptive statistics and the CART
method.

RESLULTS: The results show Vitamin D deficiency in §9% of the studied women at risk from Stara Zagora. For the
target variable — Vitamin D (the quanfity of 25-0H-Vitamin D), a regression CART tree was built. The calculated
percentages of normalized importance for each independent varisble reveal that the most important predictors,
affecting Witamin D, are body mass index (100%). alcohol (84.2%). education (70.3%). coffee (70.2%), Ca_Vit D
(60.8%), and sports frequency (42.4%), whila the other variables hawve much less importance.

COMCLUSION: The application of the CART method makes it possible to study the distribution and importance of
the factors influencing the state of vitamin D. The presence of such a high percentage of women at risk reguires
a comprehensive approach, including educational programs and strict application of guidelines for witamin D
supplementation o prevent the effects of hypovitaminosis.
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Mpearosop

MpoBexaaHeTo Ha Hay4HW MICNEBaHWA e CBLP3IAHO Cbe ChOupaHe,
noaroToska # 0GpaboTka Ha ekcnepuMeHTanHu daHHW. WM3GopbT Ha nog-
XOORALWKW CTaTUCTU4ECKW METOOM 3a nﬁpaﬁﬂwa Ha AaHHWTE OT Npoy4YsaHua
MMa MIKNIOYMTENHO BAXHO IHAYEHMe 3a NOCTHAHeTO Ha LeniTe Ha Hayy-
HOTO W3cnenBaHe.

LienuTe Ha HacTOALLATa MOHOTPaMA BKNIYBAT.

* Cb3NaBaHE Ha CUCTEME OT KPUTEPWK 33 CPaBHEHWE Ha CTATHMCTUMEC-
LUl EDT‘)I'VEPNM NAKeTH;

* NpoyyEaHe W cpaBHEHWe Ha nokankw codhTyepHn naketw, Web yony-
1 W CpeACTBa B8 peanHo spemMe aa uﬁpaﬁuwa Ha excnepuMeHTanHn aad-
HIA;

+ NpeAcTABAHE BL3MOMHOCTHTE Ha W3BPaHW CTATMCTUMECK coTyep-
HW CpeacTsa Ypes peanta oBpaBoTka Ha NpUMepH dansug.

B moHorpathusTa & peanusnpaHa WesTa 38 WHTETpMpaHe Ha ChBpe-
MEHHM TEXHOMOMMM KoM NEYaTHUTE MaTepuani, no-koHkpetHo [ofasexa
peantoct (Augmented Reality) u OBnaven wsamcnvrened monen (Cloud
computing). PaspaBoreqo e moGunso npunoxenwe BookStatistica, ypes
KOETO MWTaTenuTe MMaT JOCTbA A0 AONBIHWTENHM MaTepuani (sMgeo,
ayano 1 Opyrd iopMaTie), KOWTO OHAMEABAT PasNENaHATE CTATHCTH-
“ecki 0BpaboTik M aHanKan M JONPUHACAT 3@ No-NEecHOTo UM paiBupate.

B Mnapa 1. OB30p Ha CTATUCTMYECKWTE PECYPCH U COTYEPHHTE Na-
KETH & HanpaseH NPernef Ha PaaniuHi BUJOBE PEcYpC No CTATMETAKE —
BUPTYANHKW GUBNWOTEM, YHHBEPCUTETCKM calTose 3a obyueHHe, MoGMMHI
NPUNOKEHI R, B0 PECYPCH, CPEACTBa 38 BU3YANWIALWSA, KalTo M Bha-
MOXHOCTUTE 3a OHMalH cTaTueTHYecka obpaBoTka

B Mnasa 2. BLBeAeHWe B CTATUCTUMECKUTE METOAM Ca pasrmenasd
CBUHOCTTA, NPEAMETET W 3afadlTe Ha GTATHCTHYECKMTe MeToau. Ofbp-
HATO & BHUMAHKE Ha BAKHOCTTA Ha NPOLECUTE Ha MNaHWPAHE M AHANKMS Ha
EKCNEPUMEHTa, MOJENUPAHETO HA NPOLIECHTE W ABNEHUATA. [lehuHipaHii
GA OGHOBHW NOHATA KATO FEeHEParnHa ChEKYMHOCT, W3BafKa, BIHIOBE Npo-
MEHNWBW, CKANKM HA M3MEPBAHE, HAUWHWTE Ha NPeCTABAHE Ha NaHHUTE
Upes CTATUCTHUECKU MNW BAPUALIMOHEH &L UMK UPE3 HECTOTHO TPYNMpaHe
MpeacTapeHn ca pasnUyHK aNrOpUTMK 3a MaGop Ha CTATUCTHYECKH MeTon,
KaKTo 1 Web-GasvpaHi cucTemi, noanomarawm nabopa.

B Mnasa 3. CpasHeHne Ha coTyepHu CpeacTea 3a CTaTUCTHYECKa
0BpaboTka Ha NaHHK ca NeUHUPaHN KpUTEPHK, Ha Ba3aTa Ha KOUTO W3-
GpaHu codTyepHi NpoaykTk — Statistica, SPSS, XLSTAT u R Project ca
OLEHEHM W CpaBHeHM. [TPEACTaBEHH Ca OCHOBHWTE NOHATUA U TEPMUHK W
0COBEHOCTHTE Ha M3BpaHKTe NakeTu.

B Mnaga 4. OnucaTenH1 CTaTUCTMYECKH METOAM ¢ WalpaHute cTa-
TUCTMUECKM NPOAYKTH ca NpeacTaseqn [eckpunTUBHaTa CTATMCTHKA KaTo
€0MH OT Hall-uecTo MINONIBAHHTE MHCTPYMEHTH 3a ofobleHo npeacTasn-

n

HE Ha [afeHO MHOMECTBO OT AaHHW W OCHOBHWTE BUOOBE rpathukn, KOUTo
NpeficTasaT HarneaHo AaHHWTe W CnoMaraTt 3a No-NecHoTo WM M 5Izp30
BbanpieMmaHe o1 nmpeﬁwrenwre, ﬂpeﬂ.cTaaeHm ca paanu4HK BUOOBE pas-
npefeneHis W MeToau 3a NMpoBepka HOPMAnHOCTTa Ha pasnpefeneHue
PeanuaaunaTa Ha paarnefaHuTe NPoLeOypy € MBbPLIEHE Ypes MabpaHm-
Te CTATUCTHYECKK MPOAYKTH, HANPABEHA & MHTEPNPETALMA U CPABHEHHE Ha
NOMYYEHITE Pe3ynTaTH.

B Fnaea 5. MHEPEHTHU METOAM ca pasrNenaHi PasnuiHi BAPUAHTH
NPy NPOBEPKa Ha CTATHETMMECKW XMNOTE3W, AMCNEPCHOHEH, KOPENaLMOHEH
W PErpecoHeH aHanus. PasrnefaHiTe NpoUefypH ca peanuaupaHi upes
M}ﬁpﬁﬂwf& CTATHCTUMECKA NPOAYKTH, KATO € NpeinoXeHo ThNKYBAHE W &
HanpaseHo CPaBHEHWE Ha pe3ynTaTuTe.




