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Game theory provides a vehicle for examining the strategic dynamics of
advertisement timing. The analysis in this paper strongly suggests that, in many
circumstances, firms can do better by taking competitors into account and seeking
timing strategies that trade audience’s reach against competitive intensity. The Nash
equilibrium thus detected suggests that companies may be inherently pulled towards
timing patterns that avoid direct competition, absent of any overt coordination.

While this analysis has several valuable insights, several limitations should be
noted:

1. Real-world advertising markets may be too richly detailed to be usefully
approximated by this two-player, two-strategy model.

2. The assumption of fixed advertising budgets is somewhat artificial and does
not accurately model the way marketing resources are allocated.

3. The model does not consider, for instance, issues of audience segmentation
or platform-specific timing.

The limitation notwithstanding, the game-theoretic framework here provides the
basic vertices on which a brilliant comprehension and optimization of advertisement
timing decisions stand in competitive markets.
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3ACTOCYBAHHS CUCTEMHU PEKOMEH JIA LI
Y OHJIAMH-MAT' A3ZUHI
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31 CTpIMKHM PO3BUTKOM €JIEKTPOHHOI KOMEPIIIi 3p0CcTa€e KOHKYPEHITiSI MikK OH-
JaifH-Mara3uHaMmH, 10 3MYLIye€ iX ITyKaTH IHHOBAalliiHI ClIOCOOU yTPUMaHHS KJI1€H-
TiB Ta 30UTbIIIEHHS MpoAaXiB. OHUM 13 TaKMX CIIOCOOIB € BITPOBAKEHHS CUCTEM
pekoMeHaaIiii. PekoMmeHaaIiliHi CHCTEMH HE JIUIIE JIOIOMAaralroTh CIIOKHBadam
HIBU/IIIE 3HAXOAUTH MOTPiOHI TOBAPH, ajie i MepCOHAI3YIOTh B3a€EMO/IIO KIIIEHTA 3
m1aTGopMoro. Y CHiX TiranriB, Sk-oT Amazon uu Netflix, 3HaUHOIO MipOIO OB’ s13a-
HUH 13 BAKOPUCTAHHSM IIUX TEXHOJIOT1H.

Cucrtema pexoMeHalliii 6a3y€eThCs Ha aHaTI31 BEJIMKUX 00CSTIB JaHUX PO KO-
PHUCTYBauiB, TOBapH Ta IXHIO B3aEMO/i0. JIJIs1 LIbOrO BUKOPUCTOBYIOTHCS TaKl METO/IH:
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KoJlabopatuBHa (DUIbTpAILlisl, KOHTEHTHA (PinbTparllis Ta riopuiHi cuctemu. Jlami ae-
TaJbHIIIE PO KOXKHY.

[epiroro posrasiHeMo konabopatuBHy (inbTparito. OCHOBHA 11 i7est moJsirae
y BUKOPHCTaHH1 MOBEAIHKOBUX CX0KOCTEH Mi>K KOpUCTyBauamu. Hanpukiam, sKio
JIBa KJIIEHTH MAIOTh CXOKUH Hablp Boao0aHp (TOOTO KymyBaju MoAiOHI TOBapH),
TO CHCTEMA MOXKE 3alpOINIOHYBaTH TOBapU OJTHOTO 3 HUX 1HIIOMY. DOpMalIbHO CXO-
KICTh MDXK JIBOMa KOPUCTYyBauaMy MOXXHA OOYMCIIMTHU 32 IOMTOMOIOI0 KOCHHYCHOT
MOX10HOCTI:

n
i=1Tui © Tui

\/Z?: 1 rzu,i ) \/Z?: 1 rzu,i

1€ Ty, ; — OLIHKU KOPUCTYBAaviB U, V I TOBApy L.

Hacrtynna — konTenTHa QiapTpaliis. @oKyCyeThCsl Ha BIACTUBOCTIX CAaMHUX TO-
BapiB 1 BIIOJAOOAHHIX KOHKPETHOTO KOpHUCTyBava. Hanpukira, sIKIo KIEHT 4acTo
KyITy€ KHUTH TIEBHOTO JKaHPY, CHCTEMa PEKOMEHIyBaTHUME CXOXK1 3a JKaHPOM TOBApH.
PelTuHT MporHo3yeThes 3a TaKO GOPMYJIIO0:

m
Tui = § Wy -~ Xig»
k=1

1€ x; ) — XapaKTepHUCTHKa TOBapy «i» (HANpHKIal, >KaHp, [iHa), a W) — Bara
BIJIMOBITHOT XapaKTEPUCTHUKH.

I ocTanne — 1ie ri6puaHi cuctemu. Li migxoau KOMOIHYIOTh TiepeBaru Koiaado-
paTUBHOI Ta KOHTEHTHOI (inpTparii. Hanpuknaa, anroputM Moke BUKOPHCTOBY-
BaTHU JIaH1 MPO 1CTOPIIO MOKYIOK KJIIEHTIB Ta BIACTHBOCTI TOBAPIB JJIsl JOCSTHEHHS
O1IBIIIOT TOYHOCTI.

PekomeHaliifHi CHCTEMH 1al0Th 3MOT'Y BUPIIITYBAaTH KJIbKA 3aBJaHb:

e 30UIBILIEHHS CEPEIHBOTO YEKA IOCATAETHCS 3aBASKA MPOMO3ULISM CYITYTHIX
a0o0 oaTkoBUX ToBapiB. Hanpukian, sIKIIO KIIEHT KyIye cMapT(dOH, CUCTEMa MOXKE
3alpOINOHYBATH 3aXUCHHUI YOXOJI Y1 HABYIITHUKH.

o KoeH KITIEHT OTpUMY€ YHIKaJIbHI PEKOMEH/IAITI1, PO SIK1 BiJIMOBIIAl0Th HOTO
BIo100aHHsM. Lle 301IbI1y€e MIaHCH Ha TTOKYTIKY.

e Cucrema MOe MOPEKOMEHIYBAaTH TOBApH, AKi KII€HT HE 3HAB, ajie BOHU
BIJIMOBIAAIOTh MOTO THTEpECaM.

PosrisiHemMo mpukian i3 peaqbHOTO KUTTS: matdgopma Amazon BUKOPUCTOBYE
CKJIaJIHy T10pUIHY MOJIENb, sika 0a3yeThcs Ha OaraTopiBHEBINM aHATITHIN, BKIFOYHO
3 aHaIi30M ICTOPii MOKYIOK, YIO/100aHh KOPUCTYBauiB, AeMorpadiyHuX AaHHUX 1
CE30HHUX TPEH/IIB.

[Tonpu ynciaeHH] IEpeBary, € KiJibka mpo0yieM, 3 SIKUMH CTHKAIOThCSI OHJIAHH-
Mara3uHH IiJ1 9ac BIPOBAKEHHS PEKOMEHIAIIIHHUX CHCTEM:

1. 36ip i 30epiraHHs JaHUX, TOMY IO JUIsl KOPEKTHOT pOOOTH alrOpUTMIB He-
00X1/1HO 310paTH BENIUKY KUIBKICTh JaHUX MPO KOPUCTYBaUiB, IXHI BIOJOOAHHS Ta
icTopiro MOKyMoK. [le MoXke CIpUYMHUTH CKIIATHOIII 13 3a0e3MeUeHHIM KOH(1IeH-
IIAHOCTI.

sin(u,v) =

)
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2. J1ns aHami3y BEJIMKUX JAHUX IMOTPIOHI MOTYXHI CEpBEPH Ta €PEKTUBHI aJIr0-
PUTMH ONTHMI3aIll].

3. SIxmo miardopma MpPOMOHY€E IUPOKUNA aCOPTUMEHT TOBapiB (THCSYl YU
HaBITh MUTBHOHU TO3HIIiH), BHHUKAE CKJIAIHICTh Y CTBOPCHHI PEICBAHTHUX PEKO-
MEHAIIH JUIsI KOKHOTO KITI€HTA.

Omxe, cucteMu peKOMEH/Iallii MpOIOBKYIOTh po3BUBaTHcs. Hanpukinan, cydacHi
TOCITIJIKEHHS 30CePEKYIOThCS Ha 1HTErpallii HEHPOHHUX MEPEXK Ta MOJIEICH T -
O0KOro HaB4YaHHs. AJITOPUTMH Ha OCHOBI peKypeHTHUX HelpoHHUX Mepex (RNN)
a00 Tpa"chopmMepiB Tar0Th 3MOTY ITPOTHO3YBATH BIIOAO0AHHS KIIIEHTIB 3 ypaxyBaH-
HSIM KOHTEKCTY Ta 4yacy. /1o TOro % akTUBHO pO3pOOJISIOTHCS MOSCHIOBAH1 PEKOMEH-
naniiai cuctemu (explainable Al), ki MOSICHIOIOTH KITIEHTY, YOMY TOW Y 1HIITUH
TOBap MOMY IIPOMOHYETHCS.

MoskHa 3ayBaKUTH, 1110 CUCTEMU PEKOMEH/IA1liH € HEB1/I’ €EMHOIO YaCTUHOIO CY-
YaCHUX OHJIAH-Mara3uHiB, SIK1 IParHyTh IEPCOHAII3YBaTH B3a€MO/IIIO 3 KIIIEHTAMU
Ta 30UIBIIMTH TIpojiaxi. [lonpu HasBHI BUKIMKH, PO3BUTOK TEXHOJIOTI 00poOKH
JAHUX 1 MAIIMHHOTO HABYaHHS POOUTH I1i CUCTEMH Jiefanl epeKTUBHIIIMMU. Maii-
OyTHE X TEXHOJIOT1H BIIKpPUBAE HOBI TOPU30HTH I O13HECY, MOKPAILYIOYH JOCBIJ
CIIO’KHMBAYIB 1 CHPUSIOYH POCTY KOMITaHi.
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ECDSA (a6pesiarypa Bix Elliptic Curves Digital Signature Algorithm, anro-
puT™M N00YyA0BaHOI IIU(GPOBOI MIMUCKHA 3 BUKOPUCTAHHAM ETINTUYHUX KPUBUX) —
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