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A study of the Higgs boson in associated production with the Z boson and decay
into b quarks (H — bb) is performed using various machine learning algorithms.
Only the decay of the Z boson into charged leptons, an electron—positron pair, or
a muon-antimuon pair was selected. Signal-background classification was carried
out using three machine learning algorithms: boosted decision tree, artificial neural
network, and deep neural network. Signal and background events used for training
were generated by the Monte Carlo event generators Powheg and Sherpa. About
a million signal and background events were used to train machine learning
algorithms. After optimizing all the three algorithms, it was found that the best
results in terms of performance or signal significance were obtained using artificial
neural network. Switching from TMVA to TensorFlow, leveraging parallelism, has
significantly enhanced neural network training performance. This advancement has
effectively resolved the previously long training times in artificial neural networks,
making them comparable to or better than those of boosted decision trees.

Hccnenosanue 6030Ha XUrrca B acCOUMMPOBAHHOM POXKIEHHH C Z-0030HOM M pac-
naje Ha b-kBapku (H — bb) MpoBOAMJIOCH C HCIIOJIb30BAHHEM PA3JHYHBIX aJTOPHTMOB
MallMHHOro obyudenus. beln BeIOpaH To/bKO pacnaj Z-0030Ha Ha 3apsiKeHHble Jiel-
TOHBI, 3JIEKTPOH-TIO3UTPOHHYIO Napy WM MIOOH-aHTUMIOOHHYIO napy. Knaccudukamus
CUrHaja u (oHa MPOBOAMJIACH C HCIOJNb30BAHHEM TPEX aJrOPUTMOB MAIIHHHOIO 00y-
YeHHS: paclIMPeHHOro AepeBa pellleHHH, HCKYCCTBeHHOH HeHPOHHOH ceTH M T1yOoKoH
HelpoHHOH ceTH. CHrHa/JbHbIe U (DOHOBBEIE COOBLITHS, HCIIOJb3yeMble I 06ydYeHHs,
GBIIM MOJTYYEeHBl ¢ MTOMOIIbI0 reHepaTopoB coObTHi MonTe-Kapso Powheg u Sherpa.
Jlaist 06yueHus1 aArOPUTMOB MALIMHHOTO 00yUeHHs! ObIJIO MCI0JAb30BAHO OKOJIO MHJIJIH-
OHa CHUTHA/BHBIX W (DOHOBBIX coObITHI. [locse onTHMHU3aLKMKM BCEX TpeX aJrOPUTMOB
6blJI0 0OHAPYKEHO, 4YTO HaMJydllHe pe3yJabTaThl C TOUKH 3PEHHs MPOU3BOLHUTEJIb-
HOCTH WJ/IM 3HAaYMMOCTH CHTHaJja ObINH IMOJyYeHBl NPH HCIOJb30BAaHHM HCKYCCTBEH-
Ho# HedpoHHoH cerH. [lepexon or TMVA «k TensorFlow 6/arogapsi ©crnoJib30BaHUIO
napaJieNi3Ma 3HayuTesNbHO MOBBICHJ 3()(eKTHBHOCTb 00yuyeHHs HeHPOHHBIX CeTel.
ATo HOCTHXKEHHE (PAKTHUECKH pPEeLInJI0 MPoOJeMy AJUTENbHOTO BPEMEHH O00yueHHs
MCKYCCTBEHHBIX HEHPOHHBIX ceTeH, cle/aB MX COMOCTaBUMBIMHM MJM JaxKe JydylIHUMH
10 CPaBHEHHIO C PACIIMPEHHbIMH AePeBbSMH pelleHHH.
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