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Boosting is a powerful machine learning technique that combines multiple
weak models to create a strong ensemble model. It is based on the idea of iterative
learning, during which each subsequent model focuses on the mistakes made by
previous models. One of the most common boosting options is AdaBoost
(Adaptive Boosting), developed by Freund and Schapire in 1996. This method
has high accuracy on complex problems and is robust to overfitting, which allows
its wide application in various fields such as classification and regression.
AdaBoost uses error weighting to update the weights of the samples in the
training set, which improves its efficiency. In addition to AdaBoost, there are
other popular boosting algorithms, such as Gradient Boosting, XGBoost,
LightGBM and CatBoost, which are also successfully used in practice. It is
important to properly configure boosting parameters to achieve optimal model
performance.

Bycrtunr (boosting) — 11e MeTo1 aHCAaMOJIEBOT'O MAIITMHHOTO HABYAHHS, KU
BUKOPHUCTOBYE KOMOIHAIIIFO KUTBKOX CJIA0KMX MOJENeH Il CTBOPEHHS CHIIHHOI
IIPOTHOCTUYHOI MOojieli. BiH HameXuTh 10 ciMecTBa aHCAMOJIEBUX METOJIB, SKi
BUKOPHUCTOBYIOTh O€37114 MOJCICH I TMOKpaIeHHs TependadyBaHoi CHIM Ta
y3arajibHI040i 31aTHOCTI. OCHOBHOIO 1/1e€10 OYCTUHTY € iTepaTHBHE HaBUaHHS,
I KO’)KHA HOBAa MOJIEJb TIparHe BUMPABUTH TOMUIIKU TOTIEPEIHIX MOJIEIEH.

[Tpuntun poboTr OYCTUHTY MOJISTAE Y CTBOPEHHI MOCIITOBHOCTI MOJIETeH,
KOXHa 3 SKHMX HABYAE€THCA HA JAaHWX, CKOPUTOBAHHMX 3 YPaxXyBaHHSIM TOMHIIOK
nonepeaHix Moxaeneil. TakuM YWHOM, KOXKHA HACTYITHA MOJAENh (OKYCYEThCS Ha
TUX OOJACTIX, J€ TMONEPeaHl MOJENI MPUITYCKATUCS BEIUKUX TMOMIIOK, IO
JI03BOJISIE TIOMIMIIIUTH 3araJIbHy MPOAYKTUBHICTH aHCAMOJTIO.

OmgauM 13 HaWOUTBII TOMYJSIPHUX anropuTMmiB Oyctunry € AdaBoost
(Adaptive Boosting), sikuii OyB po3poOsenuii 'y 1996 pomi ®DpoiiHaom Ta
[lamipom. AdaBoost (Adaptive Boosting) — 11e anropuT™M MammMHHOTO HABYaHHS,
KWW BUKOPHCTOBYETHCSA ISl CTBOpPEHHS aHcamOmio (ensemble) mopmenmeid. Ha
BIIMIHY BiJl JCSKHX IHIIUX METOIB, Jie¢ KOKHAa MOJC/Ib B aHcaMOJi OyayeTbes
He3ane)kHo, AdaBoost mparHe MOKpamuTH 3arajdbHY MPOIYKTUBHICTH MUISIXOM
MOCITITIOBHOTO JI0JIaBaHHA '"caOkux" y4HIB 10 aHcamOir0 Ta (oKycyBaHHS Ha
TUX cdepax, e nonepeaHi Moaesl poOuIn OUTbIIE TOMUIIOK.

[Tporec podotn AdaBoost Mo)kHa onrcaTH Tak:

1. [Hiamizanis Bara i KO)KHOTO 3pa3ka B HaBYaJIbHOMY HaOODi.
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2. HaBuanns 6a3o0Boi Mojeni (Hampukiaja, JAepeBa pillieHb) Ha
HaBYAJIIbHOMY Ha0Op1 Ta OOYUCIEHHS 1l TOMMWIIKH.

3. OOuncneHHs Baru MoJiejl Ha OCHOBI ii TOMMJIKH.

4, OHOBJIEHHS Bar 3pa3KiB y HaBYaJIbHOMY HaOOpi: 30UIbIIEHHS Bar AJis
HEMpaBWIbHO KIACU(IKOBAHUX 3pa3KiB Ta 3MEHILEHHS [UIsl MPAaBWIBHO
KJIaCU(P1KOBAHUX.

5. [ToBTOpEHHsT TpoIlecy 3 HOBMMHM Baramu JJisi HACTYIHOI MOJENi B
aHcamoJIL.

Taxum unHoM, AdaBoost cTBoproe mocioBHICTh Oa30BUX MOJEIICH, KOKHA
3 AKuX (OKYCY€ThCS Ha 3pa3kax, Ha SKUX TOMEpeIHi MOAeNi MPUITyCKaTUCs
BEJIMKUX TMOMWIOK. HampukiHill HaByaHHs, nepeAdayeHHs KOKHOI MOJeni
NOEJHYIOThCS 3 BaraMu, 11100 OTpUMAaTH MiICYMKOBE NepedadyeHHs: aHcamOJIIo.

AdaBoost Mae kijpKa mepeBar, BKIIOYal0Oul BUCOKY TOYHICTh Ha CKJIaHUX
3aBJIaHHAX, CTIMKICTH JI0 IEPEHAaBUaHHS Ta BIIHOCHY MPOCTOTY peanizaiii. OnHak
BIH TaKOXX Ma€ CBOi OOMEXKEHHs, TaKl SIK YyTJIMBICTh 10 BUKUIIB JaHUX. TvM He
MEHIII, 3aB/ISIKU CBOIM eeKTUBHOCTI Ta yHiBepcaiabHOCTl, AdaBoost 3anuinaerses
HOMYJISIPHAM 1 IIIHPOKO BHKOPHCTOBYETHCSI METOJOM Yy Tally3i MaIIMHHOTO
HaBYaHHSI.

Kpim AdaBoost, icHytoTh iHIIII MOMYJsSpHI QJITOPUTMHU OYCTHUHTY, Taki SIK
Gradient Boosting, XGBoost, LightGBM 1 CatBoost. KoxeH 13 1iux ajJropuTMis
Ma€ CBOi OCOOJMBOCTI Ta MepeBary, o poOUTh iX MPUAATHUMU ISl PI3HUX THUIIIB
3aB/IaHb Ta IaHUX.

BycTuHr Mae kinbka mepeBar, TaKUX SK BHCOKa TOYHICTh Ha CKJIQJHUX
3aBIaHHAX 1 CTIMKICTh J0 MEpeHaBuaHHs. BiH TakoXX IMIMPOKO 3aCTOCOBYETHCS Y
PI3HHX TaTy3sX, BKIIFOYar0UH (piHAHCH, MEAUITMHY, MAPKETHHT Ta 1HIII.

Onnak OyCTHHT TakoX Mae cBoi oOMexkeHHs. Hampukian, BiH Moxke OyTH
YYTJIUBUM 10 BUKUIIB JTJAHUX 1 BAMOTJIUBHM 10 00YHCITIIOBAIBLHUX pecypciB. Kpim
TOTO, JUIS JOCATHEHHS OINTHMAJIBbHOI IMPOJYKTHBHOCTI HEOOXITHO PETEIBHO
HAJIAIITOBYBATH TTApaMeTPH MOJEIIL.

B minomy, OycTHHr € TOTY)XHUM I1HCTPYMEHTOM MAaIllMHHOTO HaBYaHHS,
SAKUM TPOJOBXKY€E MPHUBEPTATH yBary Ta 3HAXOJIUTH IIMPOKE 3aCTOCYBaHHA Y
pi3HMX ramy3sx. Moro 3maTHICTE O CTBOPEHHS TOYHHX Ta CTilKHX
MIPOTHOCTUYHHUX MOjeNiell POOUTh MOro OAHWM 13 KIIOUOBUX IHCTPYMEHTIB B
aHaITi31 IaHWX Ta PUMHATTI PIIICHb.

Cnoucok BUKOPUCTAHUX IKCPCII:
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https://papers.nips.cc/paper/6907-lightgbm-  a-highly-efficient-gradient-boosting-
decision-tree.pdf
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