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IIpoanasizoBano 0co6JMBOCTI BUKOPHCTAHHS TApPMOHI30BAHOI CHCTEMH OMHCY Ta KOAY-
BaHHSl TOBapiB, rapMOHI30BaHOI TAPU(HOI CHCTEMH KOIIB y CYYaCHHX CHMCTeMax MHUTHOI KJia-
cudikanii. Ocod1mBa yBara npuaiisieTbcsl BUKJIMKAM, 110 BUHHKAIOTH NPH 3aCTOCYBaHHI MX
KOJiB, 30KpeMa 4epe3 CKJIAJHICTh TOBAPHOI HOMEHKJIATYpPH, a4 TAKOK Pi3HOMAHITHICTH ONMHUCIB
ToBapiB. Kpim Toro, gociaimxkyrorbes moxumBocTi iHTerpamii IT-texnosorii, mMammHHOrO
HABYAHHA TAa MeTOAIB IITYYHOIO iHTeJdeKTy JJA aBTOMaTH3amii Ta omTumizamii mpouexyp
MUTHOI Kiaacugikanii. Po3riisigaoTbesi nepcneKTUBH MiIBUIEHHS] TOYHOCTI Ta eeKTUBHOCTI
po60TH MHWTHHX OpPraHiB 3aBJASKH BIPOBA/UKCHHIO iHHOBaniifHuUX pimenb. Takoxk BaKJINBO
3a3HAYUTH, IO CHUCTeMH Kjaacu@ikalii MOXKYTh BiIpi3HATHCH MiXK KpaiHAMM, II0 YCKJIAJHIOE
yHi(ikauiro npouecy Ha MizkHapogHomy piBHi. Ile cTae cepiio3HOI0 mepemIKOA0I0 ISl e()eKTHB-
HOI MUTHOI JiSUILHOCTI. 3aBAKM MAIIMHHOMY HABYAHHIO Ta aHAJI3y BeJMKHX O0CATiB JaHHX,
MHUTHi OpPraHu MoO:KyTh edeKTHBHille BUSIBJSITU HeBiINOBiAHOCTI Ta onTuUMizyBaTu podoTty 3
TOBApPHUMH KoAaMH. BrpoBamkeHHs TakuxX iHHOBaUiiiHUX pilleHb J0NMOMO:Ke MOKPAIIMTH
TOYHICTh i MBUAKICTL POGOTH MUTHHX CJIY:KO, 110, Y CBOIO 4Yepry, CIpUsiTUME NMPO30POCTi Ta
e()eKTHBHOCTI Mi>KHAPOAHOI TOPriBIi.

Kirouosi cioBa: HS koau, HTS koau, mutHa knacudikanis, IT-texnonorii, aBTomaTu-
3anisi, MAallIMHHE HABYAHHS.

Beryn

VY cywacHux ymoBax rioOamizamii Ta 3pOCTaHHS MDKHApPOJHOI TOPTiBII MHUTHA KiacuQikaris
BiJlirpa€e KIFOUOBY POJIb B e()EKTUBHOMY YIIPABIiHHI TOBAPOMOTOKaMHU Mk KpaiHamu. OJIHIE€I0 3 OCHOBHUX
CKJIQJIOBUX MHTHOI CHCTEMHU € BHKOpHCTaHHS KoxiB ['apmonizoBanoi cuctemu (HS) ta TI'apmownizoBaHoi
tapudroi cucremu (HTS), mo 3abe3neuyroTh €MUHUI MiaXia 10 Kiacudikaiii ToBapiB Ha MXKHAPOJIHOMY
piBHi. Lli KOmM € BaXIJIMBUM IHCTPYMEHTOM ISl PETyNIIOBaHHS MUTHHX TapudiB, 300piB Ta MUTHHX
poLEeyp.

[Ipote, 3 pO3BUTKOM TOPTiBII Ta MOCTIHHOI 3MIHOIO TOBapHMX HOMEHKJIATYp, BUHUKAIOTH MEBHI
BUKJIMKU B aJanTailii X CUCTeM J0 HOBUX YMOB. L[i BUKJIMKH BKIIIOYAIOTh HEOOXIJHICTh TOYHIIIOTO i
IIBUJIIIOTO BU3HAYCHHS KOJIB JJIi HOBHX TOBapiB, aBTOMATHU3AIlII0 MPOIIECIB KiIacu(iKaIli Ta iIHTerpaiito
IT-Texnomoriii y mwutHi omepauii. BukopucranHs nepenoBux iHGOpPMALiHHUX TEXHOJOTIH, TaKHX SIK
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CHCTEMH Ha OCHOBI mITy4HOTO iHTenekTy (L) Ta Benukux gaHux, MOXe 3HAYHO ITiABUIIUTH €(EKTHBHICTD
1 TOYHICTh MUTHOI KJIacH]iKarrii.

AKTyaJbHUM € MPOBEIEHHs aHamizy ocobmuBocTed BukopuctanHs HS ta HTS kxoniB y cucremax
MUTHOI Kiacudikanii, BU3HaY€HHS OCHOBHHMX BHKJIMKIB, 3 SIKUMH CTHUKAIOTbCS MUTHI OpraHu Ta Oi3HeC y
WX MpOLeAypax, Ta JIOCHIPKeHHS MOXJIMBOCTI iHTerparii IT-TexHomoriil /s BUpINIEHHS HAasSBHUX
pooIieM.

IHocranoBka npodaemu

MutHa knacugikalisi TOBapiB € OCHOBOIOJIOKHHM €JIEMEHTOM MDKHApPOIHOI TOPTiBIli, OCKIJIbKH
BOHA BH3HA4a€ MPAaBUJIbHICTh HAPAXyBaHHS MUTHHX IUIATEXKiB, BIIIOBIAHICT TOPrOBUM HOpMaM Ta pery-
JSTUBHUM BUMOTaM. Y I[bOMY KOHTEKCTI BUKOPUCTaHHS ['apMOHI30BaHOI CHCTEMH ONHUCY Ta KOJYyBaHHS
toBapie (HS) ta T'apmownizoBanoi tapudpuoi cucremu (HTS) komiB € HeoOXimHuM s 3abe3MeueHHS
TOYHOCTI Ta e()eKTUBHOCTI mpolecy kiacudikaii ToBapis. [IpoTe ckilaaHiCTh TOBApHOI HOMEHKIIATYPH Ta
PI3HOMaHITHICTb OMHKCIB YaCTO CTAIOTh MPUIMHAMH HETOYHOCTEH 1 HOMUIIOK y Kiacudikarii.

3 ypaxyBaHHSM riobanizauii puHKIB 1 3pocTaHHs 00CSTiB MIKHAPOIHOI TOPTiBIi CTae HEOOXiTHUM
BIOCKOHaJEHHs mpoueciB MuTHOI knacudikauii. CyyacHi [T-TexHonorii, MalmMHHEe HaBYaHHS Ta METOAU
ITYYHOTO IHTENEKTY MPOMOHYIOTh HOBI MOXIIMBOCTI JUIsi aBTOMATH3allil IOTO MPOIIECY, ITiIBUNIYIOYH
TOYHICTh 1 MIBHJIKICTh BU3HAYCHHS KOJiB. OJHAK, BIPOBAIKCHHS I[MX TEXHOJOTI BUMarae peTelibHOTO
aHaNli3y TIOTOYHUX CHUCTEM, PO3YMIHHS HAasIBHUX BUKIUKIB 1 BH3HAUCHHS MOXIIMBUX HAIMPIMKIB
po3BuTKy[1].

VY cyyacHHMX yMOBax MDKHApOIHOI TOPriBili MUTHA KiacH]ikamis TOBapiB Bilirpae BasKIUBY POJb Y
3a0e3nedYeHHi MPaBUIBHOTO OOJIIKY Ta TOTPUMAaHHI TOProBeNbHUX HOpM. lIpaBuibHe BUBHAYCHHS MUTHUX
KOJIB Oe3MocepelHb0 BIUIMBAE HA JOTPUMAHHS PETYJISTUBHUX BHMOT, TOYHICTh HapaxXyBaHHS MHUTHUX
IIaTEXiB, a TAaKOXX Ha IIBUAKICTH OIPAIFOBaHHS JaHWUX NP0 BaHTaXi HAa MUTHHII. [Ipore TpamumiiiHi
METOJIM BHU3HAYEHHS KOJIB TOBapiB, IO 0a3ylOThCAd HA JIOACHKOMY (DaKTOpi, YacTO € HEIOCTaTHHO
e()eKTUBHUMH, OCKUTBKA MOXXYTh OyTH HETOYHMMH Ta BUMAaraTd 3HAYHHX YaCOBUX BHUTpaT. B ymoBax
3pocTarouux O0CATIB TOPTiBJIi BHHUKAE HEOOXITHICTh y BIPOBAKEHHI HOBHUX MIJIXOJIB 0 aBTOMaTH3AaIlil
OTO Tpollecy. MamHHe HaBuYaHHS Ta iHHOBamiiHi IT-TexHOmOTIi BiZKPHBAIOTH MOXKIHUBOCTI IS
i ABUIIIEHHS TOYHOCTI Ta IIBUIKOCTI BU3HAUYEHHS MUTHUX KOZIB, MPOTE IX IHTETpaIlist moTpedye rimmOoKoro
aHaITi3y Ta ajanTailii 0 cnenndivHNX 3aBjaHh MUTHOI KJIacuQiKarlii.

Y KOHTEKCTi 3pocTatouux 00CATIB MiXKHAPOAHOT TOPTIBII Ta riIo0aii3allii puHKiB BHHHKAE oTpeda y
BIIOCKOHAJICHHI MIPOIECiB MUTHOI Kiacudikarii ToBapiB. TpaauiiiiHi METOIH, IO MOKIAAAI0TECSA HA PYYHY
po0OTy, 9acTO MPHU3BOMITH IO IMMOMUJIOK 1 3aTPUMOK, IO YCKIAAHIOE €(PEKTUBHE YIPABIIHHSI MUTHUMH
mnporexypamul[2]. Taromamiiini IT-TexHomorii, 30KpeMa MalIMHHE HABYaHHSA, MAlOTh IOTEHINA IS
CYTTEBOTO MTOKPAIICHHS IIUX TPOIIECiB, 3a0e3Medy0oun ORI TOYHE 1 IMBUAKE BU3HAYCHHS KOIIB TOBApPIB.

IIpoTe BIpOBaKEHHS TAaKMX IHHOBAIIMHUX IMAXOIIB MOTpPeOye peTeNbHOro anamizy. HeoOximHo
OIIHUTH ICHYIOYi CHCTEMH MHUTHOI KJTacu]ikaIlii, BUSBUTH iXHI HEJOTIKN Ta BUKIUKH, a TAKOK BU3HAUNUTH
TIOTEHITIHHI TIUIAXW JJIA IHTerpaiii HOBHX TEXHOJOTIH. lle BKIItoUae BHBUEHHS alITOPHTMIB MAITHHHOTO
HaBYaHHS, aJanTamilo iX J0 KOHKPETHHX 3aBIaHb MHTHOI CITy’)KOM, a TaKoX OI[IHKY BIUIMBY TaKHX
TEXHOJIOT Ha 3arajbHy e(pEeKTHUBHICTH MUTHHUX olepaiii. B pe3ynabTari, Take MOCITIIKEHHS MOXE
3aKJIaCTH OCHOBY JJIsi MOJIEPHI3allii MUTHHX IPOIECIB Ta CHPUSATH PO3BUTKY OLIbII e()EeKTUBHHX i
HaJIMHAX METO/IB Kiacudikarii ToBapis.

AHaJi3 OCTaHHIX JOCTiTKeHb Ta MyOaikamiit

VY ocTaHHI POKH CIIOCTEpIra€ThCs 3HAYHE 3POCTAHHS HAYKOBOIO IHTEpECy JO 3acTOCYBaHHS
iH(hOopMaIiTHIX TEXHOJIOTIiH, 30KpeMa MaIIMHHOTO HAaBYaHHA, y MUTHiH kinacudikamii. barato gocigHuKiB
(hoxycyroTecs Ha aBTOMaTH3aIi1 ponecy migdopy HS- i HTS-koziB, 1m0 € 0cHOBOIO IS MPaBUIIBHOTO Ha-
paxyBaHHS MUTHHX IUIATEXIB Ta 3a0€3Me4eHHs BiIMOBIIHOCTI MI>KHAPOJAHUM TOPTOBEIBHUM CTAaHIAPTaM.
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B poborax Takux aBTOpiB, sk Liya Ding [3], mpoBoauTbcs TmMOOKMA aHaNi3 alropuTMiB MaUIMHHOTO
HaBYaHHS, SIKI MOXKYTb 3aCTOCOBYBATHCS JUIA Kiacu(ikalii ToBapiB Ha OCHOBI TEKCTOBHX OIIHCIB.

JocnimpkeHHs TOKa3yloTh, M0 TPaAMLIAHI MeToIu Kiacu@ikamii 4acTo HEe MOXKYTh 33J0BOJILHUTH
BUMOT'H CY4acHOTO PUHKY uYepe3 IXHIO 0OMEKeHY TOUHICTh i BUCOKY 3aJIeXKHICTh BiJl JIIOJCHKOTO (hakTopa.
Hanpuxnaza, B podori ZhenZhen Fan migkpeciioloTh, Mo OUIBIIICTh MOMUIOK Y Kiaacugikallii ToBapiB
BUHHMKA€ Yepe3 BapiaTHBHICTh OMHUCIB Ta CKJIAJHICTH TOBAPHOI HOMEHKJIATYPH, IO 3HAYHO YCKIAIHIOE
poOOTYy MHUTHUX OpTaHiB.

[lapanenbHO 3 UM, JOCIHIKEHHS, TPUCBSUEH] 1HTETpalii MTYyYHOTO 1HTEJIEKTY B MHTHI CHCTEMH,
JIEMOHCTPYIOTh TIEPCIEKTHBH 3HAYHOTO MiABHUINEHHS €(pEeKTHMBHOCTI Ta TOYHOCTI MpOIlecy Kiacudikarrii.
3okpema, pobora DongLiang Chen akiientye yBary Ha TOMY, IO BUKOPHCTAHHS alrOPUTMIB TITHOOKOTO
HAaBYAHHA JIO3BOJSIE 3MEHIIUTH KUIBKICTh TOMMIIOK Ta TiABHINATH INBHUIKICTE OOpOOKM MHTHOI
iH(hopMaItii, o 0coOINBO BAXKIIMBO B yMOBaX 3pOCTAI0OUNX 00CATIB MI>KHAPOIHOI TOPTiBIIi.

JlocmipkeHoO MOJKIJIMBOCTI 3aCTOCYBAaHHS MAIIMHHOIO HaBYaHHS JUId aBTOMAaTH3aulii Iporecy
kimacugikarii. OcoOnmBa yBara IpUIUIAETLCS OIIHIN Pi3HUX AITOPUTMIB MAITHHHOTO HABYAHHS, TAKUX K
HelpoHHi Mepexi Ta 06podka mpupomnoi Mo (NLP), mis migBHIEHHS TOYHOCTI i IIBHAKOCTI Migbopy
HS ta HTS komis [4].

Pazom 3 THM, psAm OOCTiIKEHh BKa3y€e Ha BUKJIMKH, TOB’s3aHi 3 BIPOBAPKCHHIM TaKWX 1HHOBA-
MIWHUX TTAXO0/IB, Bi3HAYAIOTH CKJIAMHICTH QNamnTallii alrOpUTMIB MAIIMHHOTO HaBYaHHS MO crienudiku
MHTHUX JaHWX, & TaKOXX HEOOXiTHICTh 3a0e3MeueHHs HaIIWHOCTI Ta MPO30POCTI TAKUX CHUCTEM I iX
YCHINTHOT iIHTeTpaii B iCHYIO9i MHTHI IIPOIIEITyPH.

Takum YMHOM, aHaji3 OCTaHHIX JOCHIMKEHb Ta IMyOJiKamiii mokasye, IIO, XO0Ya 3aCTOCYBaHHS
MAIIMHHOTO HaBYaHHs B MHUTHIH Kiacudikamii € NepCIeKTHBHUM HAIPSMKOM, BOHO BUMArae MoalibIIuX
JTOCITIJKEHB 1 OTITUMI3AITii AT TOA0IaHHS ICHYIOUHMX BUKIIMKIB Ta MAKCUMI3aIlii 1oro MOTEHITIaTy.

@opMyaOBaHHS Widi CTATTI

MeToro CTaTTi € KOMITIEKCHHUI aHami3 1 BIOCKOHAJCHHS MPOIECiB MUTHOI Kiacudikailii ToBapiB 3a
nmoroMororo cydacHux IT-TexHomoriii, 30kpeMa, MamIMHHOTO HapuaHHs. llepine 3aBmaHHsA monArae B
ominmi BaxkauBocti Bukopucranus HS (Harmonized System) ta HTS (Harmonized Tariff Schedule) koxis
JUTst 3a0€3TeUeHHs] TOYHOCTI Ta €PEeKTHBHOCTI MUTHHX TPOIIelyp y MibKHapoaHii Toprisii. Lle mepenbadae
JIeTallbHE TOCIIHKEHHS POITi TUX KOAIB Y JOTPUMaHHI TOPTOBUX HOPM 1 ONITHMI3alii MUTHHUX TUIATEXIB.

st nocATHEHHS MeTH HeOOXiTHO BUPIIIATH TaKi 3aBIaHHS:

1. IlpoanamizyBaTi OCHOBHI NpHWHIOHIHN (yHKIiOHYyBaHHA cucteM HS ta HTS komiB y muTHii
Kiacuikartii.

2. Bu3HauuTH KIIIOYOBI BHUKJIMKH, 3 SKHMH CTHKAIOTHCS MHUTHI OpraHu Ta Oi3HeC y Mporeci
BUKOPHCTaHHS X CHCTEM.

3. JlocmiauTH MOXKIMBOCTI iHTerpaiii iHGoOpMaIiiHMX TEXHOJOTid i1 aBTOMAaTh3allii Ta
MTOKPAIIeHHS MPOTIeCiB MUTHOT KiTacuikarii.

4. OmiHUTH TOTEHITiaJl BAKOPUCTAHHS cydacHUX [T-pimmeHs, Takux K IITYIHUH iHTEIEKT Ta BEITUKI
JIaHi, TS TIBAMIEHHS TOYHOCTI Ta e(DeKTUBHOCTI KiIacu(piKaIiifHIX MPOIIECiB.

5. 3amporoHyBaTH peKOMEHJAIlli MO0 MOJAIBIIOTO PO3BUTKY MHUTHOI Kiracuikarlii 3 BHKOpHC-
tanHsM [T-TexHOMOT 1.

OO0’ €KTOM JIOCIII/DKEHHST € CHUCTeMH MMTHOI Kiacudikallii, 3aCHOBaHI Ha BUKOPHUCTaHHI KOIIB
I'apmownizoBanoi cuctemu (HS) Ta FapmonizoBanoi tapuduoi cucremu (HTS).

IIpenMeTom noCiKEHHS € IPOLIECH 3aCTOCYBaHHS Ta BIOCKOHANEeHHs cucteM HS ta HTS koniB y
MUTHIH Kiacu@ikalii 3 akKIeHTOM Ha iHTerpaiito iHPOpMaifHUX TEXHOJOTIH Uil BUPINICHHS ICHYFOUUX
BUKJIMKIB Ta IiJBUILICHHS €()EKTHBHOCTI METHHUX OTEPAIIii.
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Bukaan ocHoBHOTO MaTepiaxy

IIpoBeneHHs aHANMI3y ICHYIOUMX TPAIUIIMHUX METOMIB Kiacu(ikallii TOBapiB Ta BUSBICHHS IXHIX
HEJIONIKIB BKJIFOYAE PO3IIISIT OCHOBHHX MPOOJIeM, TaKUX SK 3HAYHI BUTPATH Yacy B Mporieci Kiacudikarii,
HETOYHOCTI, 1 CKJIAZHICTD YIPABIIHHS BEJMKOIO KUTBKICTIO TOBAPHHUX OIHMCIB, SIKI 3yMOBIIOIOTh Hee]ek-
THUBHICTH TPAAUIIITHIX METOIB.

Basicnusicmo HS ma HTS kodie y mummnin knacugixauyii

I'apMoOHi30BaHa CHCTEMa OMUCY Ta KOoayBaHHs ToBapiB (HS) — e MikHapoaHa cucTeMa Kiacu-
¢ikamii ToBapiB, po3pobieHa Ta MaTpUMyBaHa BcecBiTHROIO MuTHOMO opranizamieo (WCO). Bona
IIMPOKO BUKOPUCTOBYETHCS B MUTHHX OTEpAIlisiX, TOPTiBIli, a TAKOXK ISl CTATHCTUYHHX miiei. OdimiiiHo
BBeneHa B 1988 pori, HS Ha crorogni BukopuctoByerbes Oimpm Hik 200 kpaiHamMu i €KOHOMIYHUMH
00’ emHaHHSAMH JUTsS Kiaacudikariii ToBapiB y mporieci iMnoprty Ta excriopty. HS (Harmonized System) Ta
HTS (Harmonized Tariff Schedule) [5] komu € ocHOBHMMH iHCTpyMEeHTaMu JUTs Kiaacudikaiii ToBapis y
MDKHapOaHIN TopriBmi. HS xoau 3a0e3nedyoTs yHiBEpCalNbHY CUCTEMY ISl OTIHCY Ta KOAYyBaHHS TOBapiB.
BoHu BUKOPHCTOBYIOTBCS Y BCBOMY CBITI 71l CHPOIIEHHS Ta CTaHAapTH3amii MUTHUX Tiporienyp. HTS ko-
IM € po3mupeHHsM HS xomiB, mo meraabHO BimoOpaXkae MUTHI CTaBKH Ta Tapu(u 711 KOHKPETHUX KpaiH.

Koxen ToBap y cucremi HS kmacu(ikyeTbcst 3a JOMOMOIOI YHIKAJIBLHOTO IIECTU3HAYHOIO KO,
SIKUH BKITIOYAE TPH PiBHI:

1. T'pynu ToBapis (mepiri aBa nudpu): BU3HAYAIOTH 3arajbHy KaTEropito ToBapy.

2. Tligrpymu ToBapiB (cepemHi aBa udpH): YTOUHIOIOTH KATETOPi0 TOBAPY B MEXKax TPYIIH.

3. Iinkareropii ToBapis (o0cTaHHi JBa MU(PH): AETATI3YIOTh XapaKTEPUCTHKU TOBAPY.

FTAPMOHI3OBAHA FTAPMOHI3OBAHA FAPMOHI3OBAHA
CUCTEMA CUCTEMA CUCTEMA HOMEHKIATYPA €C YKP3EQ

08 02 30 00 00
ToBapHa

ToapHa noauuia (HS | Migno3uuis ToBapy (HS VYKP3E[] - ToBapHa

23R (S CREiEiEen) Heading) Subheading) kateropis (CN Code)

nigno3uuis (Taric
code)

Puc. 1. Posnoodin HSkooy

[epui aBa 3Haku koxy 08 onucyrOTh Ha3BY TOBapHOI IPYIIH, B JAHOMY BHIIAJKY 1€ ICTIBHI IUIOIU Ta
rOpiXH; MIKIPKUA IUTPYCOBUX a00 auHb. YOTHPH 3HAKW Jar0Th JCTAJBHIIIMN OMUC Ha PIBHI TOBapHOI
MO3MIIII.

Och KijbKa MPUKJIAJIIB TOBAPIB, 110 BXOJATH JIO L€l TPyIIH:

0801 — Kokocw, Opa3uiabChKi TOPIXH Ta Kell' Fo

0802 — Inui ropixu (MuUraamb, GyHIYK, BOJIOCHKI TOPIXH, IeKaH, (iCTaIIKHN)
0803 — banaHu, BKJIFOYHO 3 IJITAHTAHAMU

0804 — diniku, iHXKUP, aHAHACH, ABOKAJ0, TyaBa, MaHIO

0805 — IMutpycoBi GpykTH (anmeasCHHN, MAHAAPUHH, TUMOHH, JTAHMH)

0806 — Bunorpan, cBixuii abo cymieHui (i3tom)

0807 — /luni, kaByHH Ta iHIII 104K TapOy30BUX

0808 — Abnyxka, rpymii Ta aiiBa

0809 — AGpukocH, BUIIIHI, YepEIIIHi, IEPCUKHU, CITUBU Ta TEPEH

ToBapu, 110 HaneXaTh 10 Li€i TPYITH, OXOIUTIOIOTH SIK CBIXIi, TaK 1 CyIIeH] IIOAN Ta TOPIXH.

HacrtynHu#i kpok — miamosuiis ToBapy Ha piBHiI mectu 3HakiB 080232, mo o3Hauae “iHmn”, mami
nepexoauMo A0 kiacugikamii Ha piBHI ocTaHHiIX BochMH 1 jgecartu 3HakiB 0802320000 simmoBimHO
TOBApPHOI KaTeropii i TOBapHOI HifKaTeropii, sSKi Jal0Th OCTATOYHHH ETAIBHUN OMUC MPOYKIIii, eTalbHa
Ha3Ba skoi “IHii ropixu, cBiXi a0 CyIlIeHi, OUMIIeH] BiJ MKapaxynu abo HEOUHUIIEH], 3 IKiIpKoto abo 6e3

©CoNoU AW E
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HIKIpKU: TOpiXM BOJOCHKi: 0e3 mkapanynu.” ITyHKTyamisi TakoX € JOCTaTHBO BAXKJIMBHM EIIEMEHTOM Y
MO3HAYEHH] TOBapHOi HOMEHKJIATYpH. [0 Hel MOKHA BKJIIOUUTH KOMY, KpalKy 3 KOMOIO Ta JBi KpaIku, 110
3a3BHYail BUKOPUCTOBYIOTECS y TOBAPHI HOMEHKJIATYPi IPU OIKCI TOBAPHUX yIPYILyBaHb.

[IpaBunbHE BHU3HAYEHHS Ta BUKOPUCTAHHS LUX KOXIB KPHUTUYHO BaXJUBO AJs 3a0e3MeueHHS
BIJIIOBIAHOCTI TOPrOBUM HOpMaM, NPaBHJIBHOI'O PO3PaXyHKY MHUTHHX IJIaTEXIB 1 YHUKHEHHS TOPrOBUX
Oap’epiB. HenpaBunbHa knacugikaiisi TOBapiB MOXe MPU3BECTH JO MOMIIIOK y MHTHUX PO3PaxyHKax,
mrpadis i 3aTPUMOK Y MUTHHX TPOIIETypax.

Tpaouuiiini memoou knacughixayii moeapis

Buxopucranns HS ta HTS koniB m03Boisie omnpaibOByBaTH MHUTHI JeKJiapallii, OCKUIbKA KOJIU
3a0e3MeuyoTh TOYHY 1ZICHTHU(DIKALIII0 TOBApY, a TAKOXK ONTHMI3yBaTH MPOIIECH 300py CTATUCTUYHHUX JaHUX
npo imMmopT Ta ekcropT. HS ta HTS koau BHKOPHUCTOBYIOTHCS AJIs1 BU3HAUEHHS CTAaBOK MHUTHHX 300DiB,
ITB, aknu3iB Ta iHIIKX 300piB HA TOBApPH il Yac iX mepeMileHHs yepe3 KopaoH. HS-konu nonomararothb
ypsiiaM BCTaHOBIIOBATH Ta KOHTPOJIOBATH IMIOPTHI OOMEXKEHHs, KBOTU Ta HerapuHi Oap’epu. BoHu
TaKOK BUKOPHCTOBYIOTHCS AJISl PETYJIIOBaHHS KOHTPOJIO 32 €KCIIOPTOM TOBApiB, SKI MOXYTh HiANaAaTH
MiJ] caHKIIil a00 eKCopTHI oOMexeHHs. [{aHi, 310paHi 3 BUKOPUCTaHHS CTaHIAPTU30BAHUX KOJIB J03BOJISE
3MEHIIUTH CKJIAQIHICTh MpH POOOTI 3 PI3HUMU MHUTHHUMH CUCTEMaMH pi3HHX KpaiH, 3a0e3mnedyroun
Y3ro/KeHiCTh y Kinacudikamii ToBapis. Lle momnermrye po6oTy MUTHHX OpOKepiB, IMIIOPTEPiB, EKCIIOPTEPIB 1
nepeBi3HUKiB. 3a gonomoroto HS ta HTS koxiB, BUKOPUCTOBYIOThCS IS aHai3y OOCATIB MiKHApOIHOT
TOPTiBJIi, EKOHOMIYHOTO NMPOTHO3YBaHHS Ta BH3HAYCHHS TOProBeNbHUX TeHAeHLiH. HS ta HTS komum €
OCHOBHHM IHCTPYMEHTOM JJisl CTaHAAapTH3alii Ta PEryJIOBaHHS CBITOBOi TOPriBmi, a iX NpaBHJIbHE
BUKOPHUCTaHHsI JO3BOJISIE 3a0€3MeUNTH €(EKTUBHICTE MUTHOTO KOHTPOJIIO T4 EKOHOMIYHOI MOJIITHKH.

Tpamumiiiai metonu kinacudikarlii ToBapiB 3a mgonomoror HS ta HTS koxmiB mepeBaxkHO mepen-
OayaroTh py4yHui mpouec. MutHi areHTH a0o iHII (axiBLi aHai3ylOTh TOBAapHI ONMKCH 1 BU3HAYAIOTH
BiJIMIOBi/THI KOZH, TPOBOISYYU MOMIYK 3a Tabnuismu . Leit mporec € MOBUTEHUM 1 MOXKE MICTUTH TIOMHUJIKH,
OCKIIBKHM 3aJIeKUTh BiJl JIOACHKOTO (akTopa i BKitoyae Oarato pyTuHHOI pobotm. IlosiBa mommiok y
KIacudikarii Moxe MpU3BECTH 10 mTpadiB a00 3aTPUMOK Ha MUTHHIII.

OCHOBHI HEJOJTIKU TPAJAULIHHUX METOIIB BKIIOYAIOTh:

e Bucoka HMOBIpHICTh TOMWJIOK B Kiacuikarii.

e 3HayHI YaCOBi BUTPATH.

e CKJIAQAHICTH OTPAITIOBAHHS BEIIMKOTO OOCATY JaHMX.

e UYacre OHOBJICHHS CUCTEMHU.

¢ Pi3He TiiymMadeHHs KOJiB.

e OOMexeHICTh KOJTyBaHHSI.

[MoMuKl MOXKYTh TIPU3BECTH JI0 HEMIPABMIIBHOTO MiI0OPY KOJIB, IO BIUIMBAE HA TOYHICTH MUTHUX
ruiaTexiB. PydHa xmacudikanist 3alimae 0arato yacy, 0 3aTpUMY€ MHUTHI Ipolecd. Benuky KijgbKicTbh
TOBapiB BaXXKO KiacupikyBaTh Oe3 aBTOMAaTH3allii, M0 YCKJIAIHIOE YNpaBIiHHA HaHUMH. [ meskux
TOBapiB Kiacudikaiis 3a kogamu HS ta HTS mMoxe Oyt HENPOCTOI0, 0COOIUBO SIKIIIO TOBAP HAJICKHUTH JI0
HOBHMX TEXHOJIOTIH a00 Mae kinbka npusHadeHb. [{opiuno WCO onorroe koau HS, mo mMoxe BumaraTu
3MiH y TIporpaMHOMY 3a0e3ledeHH] Ta MeTOJOIOTiAX Kiacudikanii. Y pisHUX KpaiHax Moke OyTH BIlacHa
IHTEepIpeTalis OKpeMHUX KOJIB, IO CTBOPIOE MPOOJIEMH Ui TOYHOCTI MUTHUX mponenyp. llectusnauna
CTPYKTYypa HE 3aBXKIH JO3BOJISAE IETaTbHO OMICATH TOBAPH, OCOOIMBO HOBI 200 crierudivHi MPOAYKTH.

Ilomenuian mawiunnozo HaguanHa 6 MumHii Kiacugikauii

[TimBuimenHt0 epeKTUBHOCTI, TOYHOCTI Ta IMIBHUAKOCTI ONPAITIOBAHHS TAHUX, IJIS ONTUMI3aIlii poooTH
3 HS ta HTS xomamu cripusie BUKOPUCTaHHS iHGOPMAIITHUX TEXHOJIOTIH.
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3acTocyBaHHs 1H(pOpMALIHHUX TEXHOIOTIH s onTuMizauii podotu 3 HS ta HTS xomamu nouineHo
3[IMCHIOBATH JEKUILKOMA IUIIXAMH.

e ABromaru3alis mporeciB Kiacugikalmii 3 BUKOPUCTaHHSAM iHQOpMamiiHUX TEXHOJOTIH MOXe

3HAYHO TOJICTIINTH NPOIleC Mpu3HaueHHs HS Ko/IiB Ha OCHOBI OMHKCIB TOBAPIB.

e [uTerparnis iHGopMariifHUX CUCTEM 3 MUTHUMHU 0a3aMu JaHUX CIPHUATHME CIIPOIICHHIO BEICHHS
0i3HeCy, JI03BOJIAIOUM aBTOMATHYHO BHUSBIATH 3MiHM B HS Kojgax 1 OHOBIIOBATH BHYTPILIHI
KaTaJloTH TOBAaPIB.

e BukopucTaHHS METOMIB IITYYHOTO IHTENEKTY O3BOJIUTH aHANI3yBaTH BEJWKI MAaCHBH JIaHUX Ta
I IBUITATH TOYHICTE TpH KiTacudikarlii HOBUX ab0 CKIaTHUX TOBApIB.

[HpopMariiftHi TEeXHONOTi, 0 BHKOPHCTOBYIOTH aJTOPUTMH aBTOMATH3allii, MOXYTh 3HAYHO
CIPOCTHTH Ipolec kiacudikaiii ToBapiB 3a kogamu HS Ta HTS. 3acTocyBaHHS TaKHMX TEXHOJIOIiH
JTO3BOJISIE ABTOMATHU3YBATH BHOIp MPaBUILHOTO KOMY JJIS IIEBHOT'O TOBAPY HAa OCHOBI BBEIICHUX TapaMeTpiB
Ta XapaKTEPUCTUK TOBApy, 3MIMCHIOBATH IIBHAKHUH IMOIIYK BiAMOBIAHMX KOMIB y 0a3i manux HS ta HTS
KOJiB, 3MEHIINTH KITHLKOCTI MOMWJIOK y Kiacudikarii. [HdopmariitHi TeXHOIOTIT TaKoX MOXYTh OyTH
BUKOPHCTaHI JJisl 3a0e3MeveHHs] JOTPUMaHHS BCIX BUMOI MHUTHOTO KOHTPOJIIO, TIEPEeXpPECcHOi MepeBipKH
JAHUX Ha MpeAMET MOPYIIeHb, TAKUX SIK HEMPaBWIHHO Kiacu]ikoBaHi TOBapH, HEBIAMOBIAHICT Tapu(dis
a00 HeMpaBWILHO PO3PAaXOBaHi MOMATKY, BIICTEKEHHS Ta MOHITOPHHTY TOBapHHX ITOTOKIB, IO JIOIIOMAarae
0OpOTHCS 3 KOHTpabaHIOK Ta MOPYUICHHSIMH MHTHOTO 3aKOHOJABCTBA. 3aCTOCYBaHHS iH(OpMaIiiHUX
TEXHOJIOTH y cucTeMax Kiacudikallii Topapis 3a qornomorow HS ta HTS koniB € He nuiie qouiabHUM, a i
HEOOXITHUM y Cy4acHii Tio0ayibHId ekoHoMili. Bukopucranus IT-TexXHOJOrIT CIpUSATAME ITiIBUIICHHIO
TOYHOCTi, WIBHJKOCTI Ta e(QEKTHBHOCTI OIpPAIIOBaHHS TOBApiB, 3MEHIICHHIO PHU3UKY IOMMIOK Ta
3pYYHIIIOMY yNPaBIiHHIO MUTHHMH MPOIEyPaMH.

Ockinbku koau HS Ta HTS perynsipao oHoBmor0ThCst BeecBiTHROIO MuTHORO opranizaiiero (WCO)
Ta HAI[lOHAJIBHUMHU ypsJIaMH, 100 CUCTeMHU Kiacudikailii Oyjau 3aBXIU B aKTyaJlbHOMY CTaHi, BUKOPHUC-
TaHHS 1H(QOPMAIIHUX TEXHOJIOTIl MOXE 3a0€3MEUNTH aBTOMATHUYHI OHOBJICHHS 0a3u JaHWX KOMIB, TpH-
BeJICHHS iX y BiANOBIAHICTB 10 KOKHOI iTepalii 3MiH, [0 3HU3UTH PU3UK BUKOPUCTAHHS 3aCTapiINX KOJIB.
BukopucTaHHS XMapHHUX CEpBICiB Ha/Ia€ MIBUIKUAHN TOCTYII 10 HOBHUX JIaHHX.

IT-pimenHss A03BOJIAIOTH iHTErpyBaTH cucteMH Kiacudikamii HS ta HTS koziB i3 MuTHHMH,
JIOTiCTUYHUMH Ta QiHaHCcOBUMH matdopmamu. TexHoorii MBHUAKOI epeaadi JaHUX MK Pi3HUMH CHCTe-
MaMH JJO3BOJISIE€ ONTHMIi3yBaTH MPOIEC MUTHOTO JIEKIapyBaHHs, EKCHOPTY Ta iMHopty ToBapiB. CHHXpO-
Hizanito iHdopmauii npo Tapudu, KBOTH Ta TOProBeJIbHI YrOAH CHPOIIYE MPOLECH IIaHyBaHHA Ta MpPUii-
HATTS pillieHb y cdepi Mi>KHAPOIHOT TOPTiBIIi.

Indopmariiini TeXHOIOTIT MOXKYTh 3HAaYHO MiIBUIIMTH €(EKTHBHICTH 300pYy, 30epiraHHs Ta aHaJi3y
JaHMX TpO TOBapHi MOTOKU Ta BUKopucTanHs HS Ta HTS xoxiB. AHamiTHYHI CUCTEMH MOXYTh ONpanbo-
ByBaTH BEIIMKI OOCSTH JaHWX, 100 BHSBUTH TEHJCHII y CBITOBIM TOPTiBIi, OIIHUTH €()EKTHBHICTH
BUKOPHUCTAHHS TapU(PHUX MHUIBI Ta BU3HAYUTH OCHOBHI MpPOOJIEMH MHUTHOI CHCTEMH. ABTOMAaTH30BaHa
TeHepallis 3BiTiB JI03BOJISE BiICTE)KYBATH TOTOYHI Oreparlii Ta CTATUCTHUKY, 10 3HAYHO MPUCKOPIOE aHAII3
Ta IPUAHATTS PillICHb.

Buxopucranns iHdopmariitaux cucrem s kinacudikamnii ToBapiB 3a HS ta HTS kogamu noro-
Marae YHUKHYTH ITIOMIJIOK, TIOB’SI3aHUX 3 PyYHUM ONPAIIOBaHHSAM JaHNX. BukopucranHs iHpopMaminHux
CUCTEM CIIpUsiE TiABUINEHHIO e(DeKTHBHOCTI MEPEBIpKU BIAMOBIAHICTH KOJIB 3aKOHOJABYAM BHUMOTAM Ta
MIXXHAPOJHUM CTaHJapTaM, 3a0e3MeuyrTh TOYHI pO3PaxXyHKH MHUTHHUX 300piB Ta Tapudis, M0 0COOIMBO
BaXXJIMBO MPH CKJIATHIX KOMOIHAI[IAX TOBapiB a00 3MIMIaHKUX MAPTIsX TOBAPIB.

Buposamxkensst [T-pinieHs 103BosiE CKOPOTHTH Yac Ha Py4yHY Kiacu]ikallito TOBapiB i 3MEHITUTH
BHUTpATH, TMOB’sI3aHi 3 OJCEKAM (PAKTOPOM, ONTHMI3YBaTH MPOIEAYPY BUKOPHCTAHHS PECYPCIB MUTHHX
ciryx0 Ta TANPUEMCTB 3a paXyHOK aBTOMAaTH3allii TOBTOPIOBAHWX 3aBlIaHb, MIPUCKOPHUTU OIMPAIIOBAHHS
MUTHHUX ACKJIapalii, Mo T03BOJISIE MPUIIBUAIINTH MPOIECH IMIIOPTY Ta €KCIIOPTY TOBaPiB.
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Indopmaniitai cucTeMu I03BOJSAIOTH TAPMOHI3YBaTH MPOLELYPH MIKHAPOIHOI TOPIiBIIi Ta CIPUATH
Kpariil criBopari Mix KpaiHaMu:

MeTtoau MallMHHOTO HAaBYaHHS, SK CKJIaJO0Bi IMITYYHOI'O 1HTEJIEKTY, MPOMOHYIOTh HOBI MOXKJIMBOCTI
JUTSL aBTOMAaTH3allii mporecy MUTHOI kiacudikarii. OCHOBHI TEXHOJIOTii MAllMHHOTO HABYaHHS, SIKi MO-
KyTh OyTH 3aCTOCOBaHI B Wil cdepi, BKIIOYAIOT:

— HeiiponHi mepexi;

— Texnonorii onpaitoBanust npupoanoi Mmou (NLP);

— Anroputmu kinacudikarii;

I'muboxki HeWpOHHI Mepeki MOXKYTh ONPaIlbOBYBATH CKJIa/IHI TEKCTOBI JaHi 1 3a0e3MeTyBaTH BUCOKY
TOYHICTh Kiacu(ikarii 3aBASKH 3HaTHOCTI po3mi3HaBaTH ckiamHi matepHd. TexHonorii NLP MoxyTh
aHaI3yBaTH TEKCTOBI OMFCH TOBAPIB 1 BUTATYBATH KIIOYOBY 1HPOPMAIIIO ISl TOYHOTO BU3HAYEHHS KOJIB.
NLP Mosxe ZomoMOTTH 3MEHIIINTH HEOAHO3HAYHICTD y OTHCAX 1 ITOJIETTIUTH aBTOMaTHYHUH Mig0ip KOIIB.

JeTanpHine 3ynmMHAMOCH Ha BUKOPHCTaHHI anroOpuUTMIB Kiacudikallii 11 aBTOMATHYHOTO IPH-
3naueHHs HS ta HTS koxiB Ha OCHOBI TEKCTOBOI'O OMUCY TOBapy. Lli aaropuTMu MOXYTh HAaBYATHCS Ha
BEJIMKUX HA0Opax JaHUX 1 MOKPAIyBaTH TOYHICTH Kiacudikailii 3 yacom. Kimacudikamii HS cknansi 1 ix
BUKOPHUCTAHHs [Js1 NPUCBOEHHSA KOAY TOBapy CKJIagHWM pyTHHHUI npouec. HaBenemo mpukmanu, mo
LIFOCTPYIOTh cymnepewinBicTh Kiacudikariin HS. bararo xommaHiii BUPOOJISIOTH CIIEIiali30BaHy MPOIYK-
ITif0, 1 BOHW OTOJIOIIYIOTh YCI 3aITYaCTHHHE Ta iX CKJIAOBI YaCTHHAMH OCHOBHOTO MPOIYKTY — II¢ JO3BOJISE
3HU3UTH CTaBKH MUT. IIpoTe TBUHTH, IPYKWUHH, MIA0H, TallK¥, KUTBIS VITUTBHIOBAYIB TOIIO MOXKHA BBa-
JKaTH JIETAIsIMU ““‘3arabHOTO MPU3HAYEHHS 1 KiIacu(iKyBaTH SK TIEBHI THITH TOBApiB, 110 OTpeOye 0OKIIa-
JIAHHS X BUIIUMH CTaBKaMH MUTA.

Knacuoikaniitna pyopuka 9505 10 oxorutoe BUpoOH, sIKi IIMPOKO BHU3HAHI TPAJHUIIHHO BUKOPUCTO-
BYBaHUMH I1iJ] 4yac Pi3ABsSHUX cBATax 1 BUPOOISAIOTHCS Ta MPOEKTYIOTHCA SK BUPOOH JUIA PI3ABIHUX CBST.
OpHak BiH He OXOIUIIOE TPEIMETH “‘3MMOBOTO CE30HY”, TakKi K OypyJbKH, CHIrOBI KPHUCTalH, 3ipKH,
MiBHIYHI OJIeHI a00 CHITOBHUKH, TOMY III0 BOHH BHUKOPHUCTOBYIOTHCS HE TUIBKU JJISl PI3JABSHUX CBSAT, aje
TOJIOBHMM YMHOM SIK MPUKPACH TMPOTITOM YChOTO 3UMOBOTO ce3oHy. Y Benmukiit bpuranii craBka muta
cranoButh 0 % ays pizaBsHUX npuKpac Ta 2,7 % a1 3MMOBHUX TPUKpPAC.

Bukopucranus anroputmiB kinacudikarii ans ontuMizanii podoru 3 HS ta HTS kogamu moxke OyTH
30cepelKeHe Ha aBTOMAaTH3allii mpoleciB Kiacudikamii ToBapiB Mmif 4ac iX MHTHOTO O(OpPMIICHHSI.
PosrnsHemMo mpukial, A¢ BUKOPUCTAHHS MAITMHHOTO HAaBYAHHS Ta aJIrOPUTMIB Kiacudikalli jormomarae
MiAPUEMCTBaM aBTOMATU3yBaTH Ta ONTHMI3yBaTH LIeH MpoIiec.

CkaxiMO MIXKHApOJIHA JIOTICTHYHA KOMIIaHIsl Ma€ BEIMKHUI 0OCSAT TOBapHHUX OMeEpalliii i onpanboBye
TUCSYI BaHTaXiB momicsus. KoxkeH BaHTak BUMarae MpaBWIILHOTO KIacH(iKyBaHHS 3TiTHO 3 MHUTHUMH
HOpMamH, o BuMarae Bukopuctanus HS ta HTS konxiB ans Bu3HaueHHs TapudiB, MOJATKIB i TOPrOBUX
oOMmesxeHb. Sk Bke 3a3Hayanocs mpouec Knacudikamii ToBapiB € TpyaoMiCTKUM. JloricThuHa KoMMaHis
BUPILIy€ BIPOBaAUTH iHPOpPMALiiiHy CHCTEMY Ha OCHOBI METO/iB MAIIMHHOTO HaBYaHHS AJs Kiacudikamii
ToBapiB 3 Bukopucranuam HS ta HTS konis, 3okpema Support Vector Machines (SVM) s nopiBHAHHS
TOBApiB 31 CXOKMUMH XapaKTEPUCTUKAaMH i MPUCBOEHHS MPAaBMWIIBHOTO KOJY HAa OCHOBI aHaji3y iCHyro4oi
0a3u JaHuX.

Merox Support Vector Machines— ne oauH i3 HAWNOTY)XKHIIIUX Ta HAWIOMYJISIPHILIMX METO/IB
MAIIMHHOTO HABYaHHS, SKUHA BUKOPUCTOBYETbCA A 3aaau kimacudikanii ta perpecii. OcHOBHa imes
ITOPUTMY TIOJISTAaE B IONIYKY TiNEPIDIONIMHM, SKa MaKCUMallbHO PO3IUIsIE€ JaHi Ha JBI abo Oinblie
Kareropii.

SVM Hamaraetbes 3HaiiTh rineprutomuny (ninito B 2D, mmomunay B 3D, abo miommHy BHIOT
PO3MIPHOCTI), sIKa PO3MIIsS€ TOYKH MAHWX PI3HUX KIAcCiB TAKMM YHHOM, 100 MaKCHMi3yBaTd BiJCTaHb
(Mapxy) MiX HAWOMMKYUMH TOYKAMH Pi3HUX KiaciB. L[i Touku, sKi BH3HAYAIOTH MapiKy, Ha3MBAIOTHCS
OMOPHUMH BeKTOpaMH. SIKino nmaHi € miHiiHO po3aineHumMu, SVM 3HaxoauTs mpsiMy a0o0 TiNepIuIoNIuHY,
gKa 1X po3ainse. SIkmio nani He MOYKHA PO3AUTUTH JiHiIHOO TinepruiomuHo0, SVM BUKOpHCTOBYE AAPOBi
metoau (kernel tricks). Slmpo mo3Bosisie epeHECTH JIaHi B MPOCTIP BHIIMX PO3MIPHOCTEH, 1€ iX MOXHA
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JiHiHO po3nimmtu. Haiimommpenimi sapa: moninomianeHe (Polynomial Kernel), panpianene GasucHe
¢ynkuionanshe sapo (RBF Kernel), niniiine siapo (Linear Kernel).

SVM mykae MakcUMajbHy MapKy MDK KiacaMmu, IO JO03BOJSiE 3HAWTH HaWOUIbII HamiiHy
TINepIUIONIMAY JUIsl po3AiieHHs kiaciB. lle migBummye cTilKicTh 0 TMOMWIOK 1 3a0e3rnedye Kpairy
y3arajJbHEHICTh JJIsi HOBUX JaHUX. BekTopw, siKi 3HaXOMAThCS HA Kpar Mapxki abo ONM3bKO 10 Hel,
Ha3MBAIOTHCS OMOPHUMH BEeKTOpPamMu. TiIbKM 1Ii TOYKM BIUIMBAIOTH HA IIOJIOXKEHHS rinepruiomusu. Lle
JIO3BOJISIE 3pOOUTH ANTOPUTM e()EeKTUBHUM, OCKLUIBKH BiH ITHOpPYE BCi IHIII TOYKH, IO HE JIKATh HA MEXIi
Knacudikarii.

[Tapamerp C 103BOJIsIE KOHTPOITIOBATH OajlaHC MK MaKCHMAJIBHOIO MapIKero Ta KUTBKICTIO TOMHIIOK
knacudikarii. Bucoke 3HauenHs C Hagae mepeBary KOPeKTHiHM KiacHQikarlii HaJ BEIHKOI Mapikero, a
HU3bKE 3HAUEHHS — HAaBIAKH, JI03BOJISIE CTBOPIOBATH BEJIMKY Map)Ky, HaBIiTh SKIIO JESIKi TOYKH OyIyTh
HEMpPaBWIBHO KIaCH(iKOBaHi.

OnopHi BEKTOpH TOTIOMAararmTh allTOPUTMY 3HAXOJUTH HAWOLIBI BaXKIHBI pyOpuKH KinacugikaTopa
JUISL TOYHOTO KiTacu(iKyBaHHS.

Support Vector Machines (SVM) rpyuTyeThes Ha onTumisamii 3aadi MONIyKy TiMEPIUIONIHHH, SKa
posminse nani. OcHoBHe 3aBaands SVM tmonsrae B MakcuMizarii Bigcrani (Mapyki) MiX KilacaMu 3a yMOBH
MPaBHIBHOTO po3ieHHs . POpMabHO [1€ MOYKHA TIPECTABUTH TaK:

I'imeprutommHa, 0 PO3AUIAE ABA KJIacH, BA3HAYAETHCS PIBHIHHIM:

wTx+b=0, @)
Ie.
e W — 11e BekTOp Bar (KoedilieHTH, SKi BU3HAYAIOTh OPI€HTAIIIO TilIEPIUIOINHHM),
® X — II¢ BEKTOP BXIJTHUX O3HAK,
o b — e smimenns (bias), sike BHU3HAYAE TONI0KEHHS TiIEPILIONINHU.
Jna xopekTHOT Kiacudikaiii TOYOK, SKi HajleXXaTh Pi3HAM KjacaM, BUKOPHCTOBYIOTHCS HACTYIIHI
YMOBH:

WXi+b>1 s yi=+1 )
WXi+b<-1mna yi=—1
ae Yi — 1e mitka kiacy (+1 abo —1) st ToUKH Xi.
BigcTans Mixk 1BOMa HAMOIMKIMMH TOUKAMHU Pi3HUX KiIaciB (Mapika) JOPiBHIOE:

2
Mapxa = Tl (3)
[I{o6 mMakcuMmizyBaTh MapKy, HeoOXinHO MiHiMiZyBaTH [|W]|. @opMyITIO€ThCS 3aa4a OTITUMI3AIlii:
min (3) = |wlf? (4)
w,b \2
3abe3medyeThcst 0OMEXEHHs, 10 KOJKHA TOYKA KIACH(DIKYETHCS KOPEKTHO!
yiw'i+b) >1V; 5)

TakuMm 4MHOM, KJIACHYHA 3a/1ad4a OnTHMi3alii ans jdi"iitHoro SVM nonsrae B MiHiMi3amii HacTyTI-
HOTO (DYHKITIOHANA:

min (1) [lw]|? 3aymosu y;(wT x;+b) >1, (6)
w,b \2

Jl1s HeNMiHIKHO PO3MIJICHUX JAHUX BUKOPUCTOBYIOTHCS SIIPOBI METOJH, IO JIO3BOJIIOTH NIEPEHECTH
JaHi B MpocCTip BUIIMX BUMIpiB. Saposa ¢ynkmis K(Xi,X;) 00YMCIIIOE CKaIApPHUIA TOOYTOK y IBOMY
npocTopi:

K(xix;) = o))" (%)) )

ae ¢(X) — 1e BimoOpakeHHs JaHUX B POCTIp BUIINX BHUMIpIB.
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s peanbHuX 3amad 4yacTo AodaloTh mapameTp C Ans KOHTPOJIO 3a KiNBKICTIO HENpaBHILHO
kjacu(ikoBaHUX TOYOK. 3ajada ONTUMI3auii y BUNaaKy M sIKOi MapKi BUTTISIAE TaK:

(1 2 n
min (3) llwl2 +¢ S, &, ®)

ne & — 1e 3MiHHI Ui mTpadyBaHHS NOMMWIOK, a C — mapamerp, 110 KOHTPOIIOE PiBeHb PeryJsipu3alii
(6ananc MK PaBUIIBHOIO KJIACH(DIKAIIIEIO 1 HIUPUHOO MapiKi).

Kommanist 36mpae Benuky Oa3y maHux ToBapiB. Llg 0a3a Bkirouae omuc ToBapiB, cnenugikarii,
MOXOKEHHS, iCTOpi0 Kiacudikalii, MUTHI Aekiapamii Ta iHII XapaKTepPUCTHKH. 30MpaeMo OaHi Mpo
TOBapH, sKi BKJIIOYAIOTH iX omwuc, cneuudikauii. IlpuBogumo mani 1o ¢opmary, 3pyunoro mia SVM,
BEKTOPH3YIOUH TEKCTOBI OIKMCH TOBApiB Y YHCIIOBI XapaKTEepUCTUKH.

Sxmo € TiAbKM omucH ToBapiB Oe3 komiB HS, 3aBmaHHs mossirae y CTBOPEHHI MOZAEN, sKa
ABTOMAaTHYHO BU3HAYUTh HS-KOI Ha OCHOBI TEKCTOBMX OMMCIB. JlJIsl bOT0 MOTPiOEH HaBUANbHUI HAOIp
JIAaHUX, JIe JUIA YaCTHHU TOBapiB € BiAmoBinHi HS-koam, a muis pemrtu ToBapiB — Tijbku onucu. Llei mporec
BKITIOYAE KiJIbKa KIIFOYOBHX KPOKIB:

Kpox 1. 36ip HaBYaIbHUX AaHUX

Kpok 2. IlonepeaHe onpanoBaHHs JaHUX

Kpok 3. Hapuanus monesai SVM

Kpok 4. IIporno3yBanHs KOJiB 1Jisi HOBUX TOBapiB

Ha nepmomy eramni BindyBaerbcsi (popmMyBaHHSI HABYAJBHUX JaHuX. /JIs TpeHyBaHHS MOJeli
MoTpiOHI 3pa3ku TOBapiB 3 yxke Bimomumu HS-komamu Ta ixHi ommcn. SIKmio y Bac HeMae KOJIB IS BCiX
TOBapiB, Iie O3HAUa€, IO JesiKi TOBapH OyayTh BUKOPUCTOBYBATHCS TUIBKH JUIsl MPOTHO3YBaHHs (Kiacu-
dixarii), koau Mojesb Oyae roroBa. Po3aiisiemo naHi Ha TpeHyBaJbHu#i i TecToBHIT HaGopu — 70-80 %
st TpenyBarHg Ta 20-30 % s TectyBaHHS. BukopucTOByeMO TpeHyBajbHHI HaOip IUIT HaBYaHHS
monmeni SVM. Ha nHactymHOMy Kpomi JaHi OYHWIIYIOTBCS Ta CTaHOAPTU3YIOTHCS [UISI TOMANBIIOTO
BHKOPUCTaHHSA B airoputMax. OMHC TOBapiB MPOXOIUTH JIHTBICTHYHE OIPAIIOBAHHS I BHIIIJICHHS
KITFOUOBUX XapakTepucTuk. LIImsaxom TokeHizamii po3aiisieMo TeKCT Ha OokpeMi citoBa abo ¢pasu. Ilepe-
TBOPEHHSI TEKCTYy B YHCJIOBI BEKTOpH BimOyBaeThes 3a momomororo meroxie TF-IDF (Term Frequency-
Inverse Document Frequency) a6o Word2Vec.

Jani nmpoBoauMo HaBYaHHsSI MoJAeJi HAa THUX JaHMX, A€ € BimmoBimHi HS-xoau, i 3MOXe BHUKO-
PUCTOBYBATH ITF0 iH(GOPMAIIIFO I TPOTHO3YBaHHS KOIIB HA HOBHX TOBapax.

IMpucBoenns koxiB HS uu HTS nust HoBUX ToBapiB BiOyBaeThCs Michs TpEHYBaHHS MOJEN 3
MOJKJIMBICTIO BUKOPHUCTOBYBATH MOJIENb JIJIsl IPOTHO3yBaHHS HS-KOIIB /I TOBapiB, OIMUC SAKUX €, aJie KO
HeBiomuid. Jlasi mpucBoenHsi KoAiB HS BUKOPUCTOBYIOTHCS iCHYIOUI ONMCAaHI TOBapH 3 BiJOMHMHU
KOJaMH JIJIs HaBYaHHs KiaacupikaliitHoi Moelti.

Merox Support Vector Machines (SVM) 3actocoByemo st aHamizy Ta kimacuikaiiii ToBapiB 3a
komamu HS ta HTS y cucremax muTHOI Kiacudikanii. BukopucroByroun SVM, moxaeni MOXyTbh
HABYATHCS Ha BEJIUKUX 00CsATrax JaHWX, II0 MICTATh XapaKTEPUCTHUKU TOBApiB 1 ixHi BiamoBimHi koau. Lle
J103BOJIsI€ €(DEKTUBHO BHSIBIIATH CXOXKOCTI Ta BIIMIHHOCTI MiXK TOBapaMH, 30KpeMa B CKJIaJIHUX BUIAJKaX,
KOJIM TOBAap MOXeE MiANajaTtd IMia JeKinbka karteropiii. SVM pomomarae MiHIMI3yBaTH TOMUWIIKH B
KJIacUQpiKallii, ONTUMI3yHUU POIIEC MUTHOI 0OPOOKH.

Mozens HaB4YaeThbcs Kiacu(ikyBaTH TOBapW 3a IXHIMH ONMHMCAMH Ta IHIIMMH XapaKTEPUCTHKAMU.
BukopucToBYI0UYM ICTOPUYHI JaHi, alTOPUTMH Ki1acudikallii HaB4alOThC Ha BXiTHUX TEKCTOBUX 1 YHCIIO-
BUX XapaKTEePUCTHKax ToBapiB. Mozaemni aHami3yroTh 3B’ 530K MiXK TEKCTOBHM OIMCOM Ta BignmoBigHum HS
kozxoM. Konmu HOBHIA TOBap HAAXOAMTH A0 CUCTEMH, aITOPUTM aBTOMATHYHO T'€HEPYE MPOTO3UIII0 00
HS abo HTS xoay Ha OCHOBI onHcy Ta iHIIMX XapaKTEPUCTHK. SIKIIO cucTeMa HeBIIEBHEHA Y pe3yJIbTaTi,
BOHa MOXX€ HaJaTW KiJlbKa BapiaHTiB KOOy Ul HOAAJbIIOro BHOOPY KOpHCTyBadeM. PesynbraTtn
ABTOMAaTHYHOI KJacu}ikamii MepeBipsOTHCS MUTHUMHU EKCIEPTaMHu. AJTOPUTMH MOXYTh CAMOHAaBUATHCS
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Ha OCHOBI HOBHMX BHIAJKiB, 1[0 MMOKPAIIy€ TOYHICTH 3 yacoM. YuM Oiblle OMUCiB TOBApiB i3 BiAOMUMH
KoziaMu OyJie BUKOPUCTAHO JIsl HABYaHHS, TUM Kpallli pe3yJIbTaTH OTPUMAa€e MOAETb Uil HOBUX JaHUX.

AHaJi3 npuKJIany Ajs Nporuo3yBands HS-koais jiuie Ha 0CHOBI onmucy ToBapy

[pumyctumo, y Hac € HaOlp JaHUX, SKAH MICTUTh TOBapH 3 BiIOMHMH HS-KomaMu 1 BeTUKUil MacuB
TOBapiB, AKWUH MICTUTH JIUIIE iX OMHCH 0e3 KOMiB. MM MOXXEMO PO3JUINTH NaHi Tak, o0 MOoaelb
HABYMJIACS HA BIJOMUX KOJIaX 1 OTIM nepeadadmiia BiACyTHI.

Hageaemo koa moBoio python:

import pandas as pd

# Ilpukinajg naHux

data_with_hs = {*description’: ["IlnactukoBi aertaii s aBTOMOOLTIB",

" Anromini€BU# podisb I BiKOH ',
"JlitieBi Oatapei it cMapTQOHIB",
"YacTuHH | KOMIIOHEHTH JBUTYHIB"],
‘hs_code’: [3926, 7604, 8507, 8409]}
data_without_hs = {“description’: ["Komm totepni mumri 6e31poToBi",
"TInacTukoBi KOPOOKH [T 30epiranHs,
"Batapei qust enexrpoincTpymenTis' |}

df _with_hs = pd.DataFrame(data_with_hs)

df_without_hs = pd.DataFrame(data_without_hs)

Jlaii BEeKTOPH3Y€EMO TEKCTOBHUH OIHC TOBAPiB, MO0 MEPETBOPHUTH IX B UMCIOBI IaHi, mpuaatHi st SVM.

Hagsenemo ko MoBoro python

from sklearn.feature_extraction.text import Tfidf\Vectorizer

from sklearn.model_selection import train_test_split

# O0’eqHyEMO naHi

X = df_with_hs[“description’]

y = df_with_hs[*hs_code’]

# BexTopu3anis TeKCTy

tfidf = TfidfVectorizer()

X_tfidf = tfidf.fit_transform(X)

# Pozmoni Ha TpeHyBaNbHUI 1 TECTOBHI Habip

X_train, X_test, y_train, y_test = train_test_split(X_tfidf, y, test_size=0.3, random_state=42)

IMpoBenemo naBuanHa mopeni SVM. Monmens SVM HaBunThcs Ha TOBapHHMX omumcax 3 Bimommmu HS-
KOJIaMH.

Hagenemo ko MoBoro python

from sklearn.svm import SVC

# CTtBOproeMo i HaB4aemMo Mozaens SVM

svm_model = SVC(kernel=*linear”)

svm_model.fit(X_train, y_train)

Jl1s BU3HAYEHHS] KOMIB JIJIs1 HOBHX TOBapiB BHKOPHUCTOBYEMO HABYECHY MOJEINb JUIS MPOTHO3yBaHHs HS-
KOZIB JUISI TOBAPIB, JI€ € TUTHKHU OIHCH.

Hasenemo ko MoBoro python

# BekTopu3allis HOBUX TOBapHHX OMHCiB 6e3 HS-komiB

new_descriptions_tfidf = tfidf.transform(df_without_hs[‘description’])

# IIporHosyBanHus HS-koxiB

predicted_hs_codes = svm_model.predict(new_descriptions_tfidf)

# Jlomaemo niependadeHi Koy 10 TaOJIHII 3 TOBApaMu

df_without_hs[‘predicted_hs_code’] = predicted_hs_codes

print(df_without_hs)
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Busoaumo pe3yabTar:

description predicted_hs code

0 Kowmn’torepHi muii 6e31poTOBI 8507
1 TInacTrkoBi KOpOOKH 115 30epiraHHs 3926
2 Batapel 1 eNeKTpOiHCTPYMEHTIB 8507

VY 11bOMY MPUKIIAJI MOJIEITh TI0J1a)Ia HACTYITHUIA Pe3y IbTaT Kiacu(ikallii, mo:

e Kowmm’totepHi Muii BimHOCsThCs 10 rpynu 8507 (riTieBi Garapei),

e IlnacTukoBi KOpoOKH — 10 rpynu 3926 (MIaCTUKOBI BUPOOH),

e bBarapei s enekTpoiHCTpyMeHTIB — Takoxk 1o 8507 (Garaper).

Sxmo HaByaNbHWH HaOip Oyne MICTUTH OUTBINE JaHWUX 1 JETali30BaHI OMHCH, TOYHICTH MOJEINI
3HAYHO MOKPAIIUTHCA.

Bukopucrannsi mMoaesi cnpusi€ 3HIJKEHHI) KUJIBKOCTI MOMWIOK Yy Kiacudikailii ToBapiB
3aBIIIKM aBTOMATHYHOMY MOINYKY T4 BUKOPUCTAHHIO AKTyaJbHUX JAaHHX, 3MEHIIEHHSl Yacy Ha KJIacH-
¢pikanio ToBapiB, OCKUTBLKU TpOIIEC, SKUI paHillle 3aiiMaB Kijbka TOJIUH, TENEp BUKOHYETHCS 3a KillbKa
XBHJIMH a00 HaBITh CEKYH], MiJIBUINEHHS] TOYHOCTI 3aBIJKH BUKOPHUCTAHHIO alTOPUTMIB, SIKi 3/aTHi
aHaJI3yBaTH BEIUKY KUTBKICTh XapaKTEPUCTUK TOBapy OJHOYACHO. ['HYUKiCTh cHCTEMM TO3BOJISIE JIETKO
IHTErpyBaTH HOBI TOBApH Ta IIBUAKO aIAlITyBATHCS 10 3MiH Y MHUTHHX MPaBHJIax.

[ndopmariitna cuctema, 0 BUKOPHCTOBYE aNTrOpUTMH Kiacudikaii, Moke OyTH iHTerpoBaHa 3
HAIIOHAJTbHUMHU Ta MDKHAPOJHHMH MUTHUMH TIUaTGopMamu, MO J03BOJIE aBTOMATHYHO OHOBIHOBATH
nmaHi po 3Minu B HS ta HTS xomax Ta Hapcunath aBTOMaTH30BaHi MUTHI JIeKIIapaiii, 3SMEHIITYI0YH Yac Ha
py4uHYy 00pOOKY TOKYMEHTIB.

IepeBaru Bukopuctanuss SVM M0O)KHa OKPECIIUTH SIK BUCOKY TOUYHICTh KJacu(pikaiii, ocodimBo
I PO3OUTBHUX KTaciB, ©(eKTHBHICTh I BEIMKHX PO3MIPHOCTEH Ta CKIAAHMX [OaHAX, YiTKa
y3arajbHeHiCTh i1 HOBHX JAaHWX, OCKUTBKM Mapyka 3a0e3ledye MIiHIMI3allilo MOMIJIOK, THYYKICTh
3aBISKH SAPaM, 0 TO3BOJISIE MPAITIOBATH 3 JIIHIMHO 1 HEMHINHO PO3AUICHUMHA JaHUMHU.

Buxkauku npu Bl'lpOBalI)KeHHi MAaIIMHHOIO HABYaHHSA

Cepen HEIOMIKiB BUKOPUCTaHHS METOJTy MOYKEMO BiJI3HAYUTH:

— BeJIMKa 00YHCITIOBaIbHA CKIIQAHICTh TIPU POOOTI 3 BEIMKUMH HA0OPAMHU JaHUX.

— 9yTIUBICTH 10 BUOOPY sIpa Ta HOro mapameTpiB.

— HE KOPEKTHO MPAIIE Y POOOUUX CEPEIOBUII 3 baraTbMa IIyMOBUMHU JAHUMH, OCKIIBKH CXHUIbHUN
JI0 TIEpEHABYAHHS TP 3aHAJTO BUCOKHX 3HaYeHHAX mapamerpa C.

SVM e noTyxHUM IHCTpYMEHTOM s 3a/1ad kiacuikariii, skuii 3a0e3nedye BUCOKY TOYHICThH Ta
e(heKTHUBHICTh 3aBJSKH ONTHMI3alii MapXi Ta BHUKOPUCTAHHIO SAPOBHX METONiB. XodYa BiH Ma€ IEBHI
oOMexeHHs, HOro 3[aTHICTh 10 y3araJbHeHHS Ha HOBI JaHi poOWUTh HOTrO iealbHUM BHOOPOM IS
0araThOX pealbHUX 3aCTOCYBaHb, BKIIOYAIOUN TEKCTOBY OOpOOKy, po3Mi3HaBaHHS 300pakeHb, Kiacudi-
KaIlifo O10JOTIYHHUX TaHUX TOIIO. X04Ya MalTMHHE HAaBYaHHS MIPONIOHYE 3HAYHI IepeBary, Horo iHTerpamis B
MHTHI CHCTEMH He € 0e3mpodiaeMHor0. OCHOBHI BUKITUKH BKJIIOYAIOTH.

— ANTOpUTMH MaIIMHHOTO HAaBYaHHS TMOBHHHI OyTH aganToBaHi A0 cnenu]idHuX 3aBAaHb MHTHOI
KJacudikarii, o Mo)ke BUMaraTy 3Ha4HAX 3yCHJIb Y pO3pOoOIIi i HAaITyBaHHI.

— Jlnsa edhekTUBHOTO HaBYaHHS MAIIMHHHUX aJTOPUTMIB IMOTPiOHI BHCOKOsKicHI AaHi. HemoBHi abo
HETOYHI JTaHI MOXYTh BIUIMHYTH Ha TOYHICTh Kiacupikarii.

— IuBectnmii B po3poOKy Ta BIPOBAKCHHS TEXHOJOTIH MAaITMHHOTO HABYaHHS MOXYTh OyTH
3HAYHHAMH, ITI0 MOKE CTaTH O0ap’€poM I JSIKHX MUTHHUX OPTaHiB.
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IlepcnekTHBH PO3BUTKY i peKoMeHaaNii

BuxopucTtaHHS MamIMHHOTO HAaBYaHHS Ta AITOPUTMIB Kiacudikailii BIAKPUBAE MOMXJIUBOCTI I
OLTBIII MTMPOKOT aBTOMATH3AIlli MUTHUX TIPOIIEAYP, BKIIOYAIOTH:

— IlporHo3yBaHHA MUTHHX PU3HKIB Ha OCHOBI aHAIII3Y ICTOPUYHUX AaHUX.

— BusiBnenHs aHomaliii Ta MOKJIMBHX ITOPYIICHb HA €Talli Kiiacudikalii ToBapis.

Anroputmu Kiacudikallii HA OCHOBI MAIIMHHOTO HAaBYaHHSA Ta OOPOOKHM MPUPOIAHOI MOBU 3HAYHO
CIPOIIYIOTh Ta ONTHMI3YIOTh Mpolec podotu 3 HS ta HTS komamu, 103BOJISAIOYM JIOTICTAYHAM KOMITaHISIM
MiIBUIIYBaTH TOYHICTH 1 €EKTUBHICTh Kiacu@ikanii ToBapiB, 3HWKyBaTH BUTPATH Ta Yac HA BUKOHAHHS
MHUTHHUX MPOLEAYP, @ TAKOXK MiJBUIIYBATH THYUKICTh Y B3a€MOJil 3 MUTHUMH OpranaMu. ¥ MailOyTHbOMY
BUKOPHUCTaHHS MAIIMHHOTO HABYaHHS B MUTHIN Kiacudikallii Mae MOTSHINA JUIs TMOJAIBIION0 BIOCKO-
HaJieHHsI [5]. MOKIIMBI HANPsIMU PO3BUTKY BKITFOYAIOT!

— [okpamenns anroputmis: Po3poOka HOBHX adropuTMiB MAaIIMHHOTO HAaBYaHHS 1 IX ajgamraris 10
cnenupivHuX NoTped MUTHOI Kiacudikarii.

— Iarerpanis 3 icHyrounmu cuctemamu: [locTynoBe BIpoBaJKCHHS! MAIIMHHOTO HABYAaHHS B iCHYIO-
Yi MUTHI CUCTEMH ISl TIOKPALICHHS €(peKTUBHOCTI.

— [MigBuienHs skocTi nanux: 30ip Ta 00poOKa JaHUX BUCOKOI SKOCTI JIIsl IOKPAIICHHS Pe3yJIbTaTiB
MaIIWHHOTO HaBYaHHS.

PexoMenaaiii BKIIIOYarOTh HEOOXITHICTh MTPOBEJCHHS AOAATKOBUX JOCIIKEHb, TECTYBAHHS Pi3HUX
ITOPUTMIB 1 3a0e3MeueH s MATPUMKH 3 OOKY JepKaBHMX 1 MPUBATHUX OpraHizamiid A peaizamii HOBUX
TEXHOJIOT1H y MUTHIH cdepi [6]. Takum 4nHOM, CTaTTS Mae Ha METI BHECTU 3HAYHUN BHECOK y PO3YMIHHS i
BIOCKOHAJICHHS Mpoliecy MUTHOI knacuikawii uepes 3acTocyBaHHs cydacHuX IT-TexHomnori, mo 103B0-
JUTh MiJBUIIATH TOYHICTh, IBUIKICTh 1 €PEKTHBHICTh MUTHHX OTEpPAIliii.

BucHoBxu

AHai3 BUKOPUCTAHHS aITOPUTMIB MMigdoopy HS-komiB Bkazye Ha 3HAYHWH MOTEHINad TEXHOJOTIH
MAalllMHHOTO HaBUYaHHS NI TOKpAaIleHHsS mporecy MHUTHOI kiacudikamii. BusBieHo, mo pi3Hi miaxomu,
Taki K KiacuikaliiiHi anrOpuTMH Ha OCHOBI TEKCTY, METOJIM MAIIMHHOTO HaBYaHHSI, OMpPAIFOBAHHSI
npupoaroi MmoBu (NLP) Ta ribpuaHi METOAM, MOXKYTh CYTTEBO ITiIBHIMTH TOYHICTH 1 MIBHIKICTh BH3HA-
YeHHsI TpaBUIIbHUX HS-KomiB /11 TOBApIB.

Ominka mepeBar i HemoikiB iHTerparii [T-TexHonoriit y MuTHY Kiacu(ikaIlio € HaCTYITHHM eTa-
oM. lle mepenbadae aHami3, SK HOBI TEXHOJOTIi MOXXYTh IMJBUINATHA ¢(EKTHBHICTH IMPOIIECIB, a TAKOXK
BUSIBIICHHSI TIOTEHLIHHUX TPYAHOIIIB, IO MOKYTh BUHUKHYTH IIPH iX BIPOBAKEHHI.

VY crarTi po3po0IeHO peKOMEHAIll Uil BAOCKOHAJICHHS IPOIECiB MUTHOI Kiacudikarlii, 3acHO-
BaHUX HA pe3ysbTaTax MpoBeneHoro anamizy. llpomosmiiii OymyTh cipsMoBaHiI Ha ONTHUMI3aIlil0 MHUTHUX
MpoIIeIyp depe3 IHTETparlito MaTMHHOTO HABYAHHS 1 TOA0JIaHHS BUSBIICHUX TIPOOIIEM.

VY nmaniii crarTi Oyno TMPOBEJCHO aHAN3 MOMJIMBOCTEH BHKOPHCTaHHS MeTony Support Vector
Machines (SVM) mns aBromarmsarii kmacudikamii Toapie 3a HS (Harmonized System) ta HTS
(Harmonized Tariff Schedule) komamu Ha OCHOBI TekcTOBUX OMKCiB. OCHOBHHMH pe3yJibTaTaMu
JIOCHIJDKEHHS € TaKi BUCHOBKU.

— Meron onopuux BekropiB (SVM) mokazaB cBOW BHCOKY €(EKTHBHICTh y BHPILICHHI 3aaadu
kjacudikaiii TopapiB 3a kogamu HS ta HTS Ha OCHOBI iXHiX TEKCTOBMX ONHCIB. lle cTamo MOXIMBUM
3aBJISIKM HOTO 3/IaTHOCTI 3HAXOIUTH TillEPIUIOIINHY, sIKa ONTUMAaJIbHO PO3JUISE Pi3HI KaTeropii ToBapiB.

— OnmHuM 3 KIIOYOBHMX YWHHHKIB YCIiXy MOJENI € SKiCHA IiJrOTOBKAa HABYAJIbHUX JaHUX.
BuKOpUCTaHHS TEKCTOBHX ONHCIB TOBapiB MOTpeOye peTenbHOi OOpoOKM, Takoi sIK TOKEHi3aris,
BekTopu3ariis (30kpema TF-IDF) Ta BuaaneHHs 3aliBux ejeMeHTiB. UuM OUIBIN JeTani3oBaHi OMHCH
TOBapiB, TUM BHUIILY TOYHICTh MIOKA3y€ MOECIIb.
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— BukopucrtaHHs METOJIiB MAaIIMHHOTO HAaBYaHHSA, TakuxX sk SVM, BiikpuBae MOMXIIMBOCTI IS
aBTOMAaTH3allii MUTHUX omepauiil. ABToMaTHyHa Kiacugikaris ToBapis 3a qonomoroo SVM Moske 3HauHO
CKOPOTHUTH 4ac 00pOOKM MUTHHX JIeKIapauiil i 3HU3UTH WMOBIPHICTB JIIOJCHKUX MIOMHJIOK.

— BrnpoBamxeHHS METO/IIB MAIIMHHOTO HAaBYaHHS B CUCTEMH MUTHOI Kiacudikamii MOXe MiABULIUTH
e(eKTUBHICTH OOPOOKH TOBAPHUX ONMCIB Ta 30UIBLIMTH PiBEHb TOYHOCTI npucBoeHHs koxiB HS/HTS. Lle
JI03BOJISIE HE JIMIIE NPUIIBUIIIUTH IMPOLECH, ale W NONIMIIUTA JOTPUMAHHS MUTHUX BHUMOTI 3aBISKH
OB TOYHIN KIacudikarii.

— HesBaxaroun Ha mo3uTHBHI pe3yibTatd, MeTon SVM Moxe morpeOyBaTH 3HAUHUX OOUYHCITIO-
BaJIbHUX PECypCiB UIA BETMKWX HaOOpiB maHuX. KpiM TOro, TOYHICTH MOAENI 3alE€KUTh BiJ SKOCTI Ta
KUTBKOCTI BXIIHUX JaHUX, III0 BUMArae perysipHOro OHOBJICHHS Ta BIOCKOHAJIECHHS HaBYaJbHUX HAOOPIB.

Takum grHOM, MeToa Support Vector Machines mae 3Ha4unuit moteHItian uist HOKPAIIECHHS POIECiB
MUTHOI KJlacuQikarii ToBapiB, OJJHaK JJIsi MTOBHOIIIHHOI peari3allii I[b0oro MOTeHIiaTy HeoO0XiIHa ToJaTbIa
OIITHMI3allis Ta PO3MIMPEHHS HaBYAIBHUX MOJEICH.
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The peculiarities of the use of the harmonized system of description and coding of goods, the
harmonized tariff system of codes in modern customs classification systems are analyzed. Special
attention is paid to the challenges that arise when applying these codes, in particular due to the
complexity of the product nomenclature, as well as the variety of product descriptions. In addition, the
possibilities of integrating IT technologies, machine learning and artificial intelligence methods to
automate and optimize customs classification procedures are being explored. Prospects for increasing
the accuracy and efficiency of the work of customs authorities due to the implementation of innovative
solutions are considered. It is also important to note that classification systems may differ between
countries, making it difficult to unify the process internationally. This becomes a serious obstacle to
effective customs activity. Thanks to machine learning and analysis of large volumes of data, customs
authorities can more effectively detect discrepancies and optimize work with commodity codes. The
implementation of such innovative solutions will help to improve the accuracy and speed of work of
customs services, which, in turn, will contribute to the transparency and efficiency of international
trade.

Keywords: HS codes, HTS codes, customs classification, IT technologies, automation, machine
lear ning.



