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MocTaHoBka sagaqn
AykuunoHbl: next-price n VCG
MosTanHbiii aykumoH

BeepeHue
Kak nokynaTe peknamy: onTUMU3MPYeEM KAUKU

BusHec-mogens Google

("] EVIBHEC-MO,EI,E.HI: MHOInNX MHTepHET—KOMHaHMVI CTPOUTCA Ha
NOKa3ax peKJiaMbil.

o Overture, Google AdWords...

o ﬂpop,ama KNHO4YEBbIX CJIOB! KOrga noab30BaTeNb NWET N0 TOMY
nnan MHOMY CNoBY, B None AnsA peknambl OTO6pa)KaPOTC$|
PENEBAHTHBLIC NNaTHbIE obbsBneHus.

o Kak onpegenaTb «peneBaHTHOCTbY — DBOMbLION BOMNPOC, HO
apyroii. Mel celivac byaem npogaBaTh nokasbl.

Cepreii Hukonenko AyKLWOHBI Ha NPOoAaXKy KIOYEeBbIX C/IOB



MocTaHoBka sagaqn
AykuunoHbl: next-price n VCG
MosTanHbiii aykumoH

BeepeHue
Kak nokynaTe peknamy: onTUMU3MPYeEM KAUKU

CTR

o [lnsa BcAkOlW peknambl i U BCSKOrO PEKJAMHOrO MeCTa

(kntoueBoro cnoea) j MoxxHo oueHuTs click-through rate
CTR;.

o Peknamogatens xo4eT MakCUMN3MPOBATL KOJMYECTBO KINKOB
nan ux 3PPEKTUBHOCTS.

@ MexaHusm (T.e. caM NMONCKOBIK) XO4ET MaKCMMMW3NPOBaThb
CBOI poxoa,.

Cepreii Hukonenko AyKLMOHBI HAa NPOoAaXKy KIIOYEeBbIX C/IOB
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BeepeHue
Kak nokynaTe peknamy: onTUMU3MPYeEM KAUKU

PeknamHuble cnoTbl

@ VlTaK, HEKOTOPOE KOMMHECTBO peKiamMofaTeneii CpaXkatoTcs 3a
MOKa3 MX PekNamMbl B PEKJAMHOI BbIAAYE MO TOMY WA NHOMY
KJTO4EBOMY CJIOBY.

@ B peknamHoii Bbigaue HECKONbKO MeCT (CNOTOB), NpuyéMm,
pa3yMeeTcs, YeM BbllUe pekSiaMa B 3TOii BblAAYE, TEM BbILLE
byaer CTR (CTR,; ana noboro i He Bo3pacTaer no j).

@ AreHTbl A€natOT CTaBKU, MEXaHU3M OMPESENsieT, KOMY 1 Mo
CKOJIbKO MPOAABATL PEKJIAMHbIE CNOThI.

Cepreii Hukonenko AyKLWOHBI Ha NPOAaXKy KIIOYEeBbIX C/IOB
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BeepeHue
Kak nokynaTe peknamy: onTUMU3MPYeEM KAUKU

[TocTaHoBKa

@ PaccmoTtpum N arenTtoBs, koTopbie cpaxatotcest 3a K c0TOB,

K < N.

@ 3apaHa maTpuua, coctasnentas us CTR;; ans pasHbix i ot 1
8o N n pasHbix j; ans yoobcTea caenaem maTpuuy
kagpaTtHoii, nonoxus CTR;; =0 ans scex j > K.

Cepreii Hukonenko AyKLMOHBI Ha NPOAaXKy KIIOYEeBbIX C/IOB



MocTaHoBka sagaqn
AykuunoHbl: next-price n VCG
MosTanHbiii aykumoH

BeepeHue
Kak nokynaTe peknamy: onTUMU3MPYeEM KAUKU

[TocTaHoBKa

@ Kaxgblii areHT / MMeeT CBOK BHYTPEHHIOK LEHHOCTL Vj; B
JAHHOW MOLENMN LEHHOCTb areHTbl NPUCBAaNBAOT TEM
CUTYaLUsiM, KOTAA Ha UX PEKNaMy KJINKAeT noTpebutens.

@ Ecin areHT / 0KasbIBaeTCA NO NTOram ayKunoHa Ha MeCTe J,
TO OH nonyumut goxon, pasHblii CTR; jv;.

o C gpyroii cTopoHbl, niata (Kak U B HACTOSILLMX PEKIAMHbIX
mogensix Google, Yahoo n gp.) B3umaercs 3a kauk, a He 3a
nokas.

@ B wnTore, ecnu areHT /, 3aHMMasn MecTo j, ni1aTuT p;, To obias
(oxngaemasi) npubbiib arenTa byget pasHa

uj = CTR;; (vj — pi) .

Cepreii Hukonenko AyKLWOHBI Ha NPOoAaXKy KIOYEeBbIX C/IOB
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BeepeHue
Kak nokynaTe peknamy: onTUMU3MPYeEM KAUKU

[TocTaHoBKa

@ OrpaHuyumcs noka cuTyaumeld, B KOTOPOIA Nepes HaMu POBHO
OfWH ayKLMOH Ha POBHO OAWH NOKa3 pekJyiambl.

o ObozsHauum cTaBky areHTa /i vepes b;.

o Mexanusm gonxen no sektopy (b1, bo, ..., by) onpegennts
PACCTaHOBKY areHTOB, TO €CTb BBECTU HEKOTOPYIO (PYHKLMIO
parxuposanus (ranking function).

@ Hac nHTepecyeT BOCTAaTOYHO y3KMii KNacc Takux OyHKLUMIA: Mbl
NpeanosaraeM, 4To MexaHM3M NPUCBAUBAET KaXKLOMY
YYaCTHUMKY ayKLMOHa BEC Wj, @ 3aTEM PaHXWPYET UX Mo
ybuiBaHnio npousseneHuli w;b;.

Cepreii Hukonenko AyKLWOHBI Ha NPOoAaXKy KIOYEeBbIX C/IOB
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BeepeHue
Kak nokynaTe peknamy: onTUMU3MPYeEM KAUKU

PasgennmocTb

OcTanock pacCMOTPETL eLg OAHO Ba)KHOe npeanosnoxeHne. Mol He
Bcerga byaem nm nonb30BaTbCsA, HO ANs pe3yabTaToB 06
3KBUBAJIEHTHOCTM AOXOLHOCTMN MPUIrOLUTCS. ITO NMPELNONOKEHNE
yTeepxpgaet, 4To CTR;; 3aBUCAT 1 OT areHTa, U OT MECTa, HO 3Th
hakTOpbl MOXHO pasaennThb.

Onpegenetne

Habop click-through rates gass N arentos n K pexknamubix mect
Ha3bIBAeTCs pasaenumsim (separable), ecan cywectsyroT Takmne
i, U2y . .oy p >0 01 >0, >... >0k >0, 4o

CTR;J = u;ej.

Cepreii Hukonenko AyKLWOHBI HAa NPOoAaXKy KIIOYEeBbIX C/IOB
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BeepeHue
Kak nokynaTe peknamy: onTUMU3MPYeEM KAUKU

PasgennmocTb

Onpegenexue

Habop click-through rates nns N arentos n K peknamubix mect
Ha3bIBAaeTCs1 pasgenumsim (separable), ecan cywectsyroT Takme
K1, U2, ..., Up >0 m61 292 > ... ZeK > 0, 410

CTR;J = p,,'ej.

Wnaye rosops, matpuny CTR = (CTR; )i ; MoXHO npeacTasuTh
B BUAE NPON3BEAEHUS

CTR = po+t,

rme = (w1 Ho ... uN)lme—(Gl 0, ... GK)L.

Cepreii Hukonenko AyKLWOHBI HAa NPOoAaXKy KIOYEeBbIX C/IOB



MocTaHoBka sagaqn
AykuunoHbl: next-price n VCG
MosTanHbiii aykumoH

BeepeHue
Kak nokynaTe peknamy: onTUMU3MPYeEM KAUKU

Mopnenun ayKumnoHoB

@ PasHble MoOgenn ayKLNOHOB MOTYT pasnnyaTbCs BECamu w;, no
KOTOPbIM MPOUCXOANT PaHXMUPOBAHNE, U BbINJAATaMU, KOTOpblE
AENatoT yHaCTHUKM.

e Hac bygyT nHTepecoBaTh Tpu Mofenu, ABe U3 KOTOPbIX
OTHOCATCS K KNACCy ayKUMOHOB Ceaytoleii LyeHs! (next-price
auctions).
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BeepeHue
Kak nokynaTe peknamy: onTUMU3MPYeEM KAUKU

Mogenn aykumnoHos

1. Mogenb Overture (oH xe Yahoo). PeknamogaTenn genatot
cTaeku b;, oHU paHXupyoTes no ybuisaHuio abcontoTHON
cTaBku bj, nocne yero c nobegutens aykunona bepyt
HAMMEHbLIYIO LEHY U3 TeX, YTO rapaHTupytoT nobeay npw
(PUKCNPOBaHHBIX CTAaBKaxX OCTafbHbIX (MPUHLMN BTOPON LiEHbI).

2. Mopens Google AdWords. PeknamogaTtenn genatot craeku,
OHU paHXunpytoTcst no ybeisanuto nokasatens b;CTR; ;, nocne
yero ¢ nobeauTens aykumoHa BepyT HaWMEHbLUYIO LEHY U3
TEX, 4TO rapaHTUpyroT nobeay npu hUKCUPOBAHHLIX CTaBKaXx
OCTasbHbIX (TOXe NPUHLUN BTOPOU LiEHbI, HO 346Ch OH YyTb
MOANULMPOBAH, NOTOMY UTO PaHXUPYHOTCA HE CTAaBKU, a
b,'CTR,'J').

Cepreii Hukonenko AyKLMOHBI Ha NPOoAaXKy KIOYEeBbIX C/IOB
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BeepeHue
Kak nokynaTe peknamy: onTUMU3MPYeEM KAUKU

Mogenn aykumnoHos

@ OTn ABe MoAenn MoXHO 0bobLnTs.

Onpegenetne

AyKUNUOH creayroeli LyeHbl 3aaéTCa BECaMy PaHXUPYIoLLel
dyHkyun w = (wy, wa, ..., wy). [nsa gaHHbix CTaBOK areHToB
b= (b1, by,...,byn) aykumon cnegyroiiei yeHbl paHXupyeT nx B
nopsake yboisanns w;b; n B3uMaeT ¢ arenTa i, nonaswero Ha
MECTO §, MUHUMANBHYIO CTABKY, KOTOpas noHagobunace ber emy

AJ/151 Toro, 4Tobbl 0CTaTbCs Ha MecTe j: ecan Ha j + 1 mecte
w;r b1
wij

OKasasncs areHT i', To ayKuuoH B3UMAET C areHta i cymmy

Cepreii Hukonenko AyKLMOHBI Ha NPOoAaXKy KIIOYEeBbIX C/IOB



MocTaHoBka 3apayin
BeepeHue 4
AykuunoHbl: next-price n VCG
Kak nokynaTe peknamy: onTUMU3MPYeEM KAUKU L
MosTanHeii aykumnoH

AyKLNOHbI CneayroLlei LeHbl: Npumep

@ PaccmoTpum Tpéx areHtor — 1, 2 n 3 — KOTOpble CpaXkatoTcs
3a ABa pekfamHbix cnoTa. [Mpegnonoxum, 4To oXMgaemblii
CTR oT 3Tux C/IOTOB A/t BCEX TPEX areHTOB O4UHAKOBbLIW 1

paBeH

CTRi; = CTRy1 = CTR31 = 0,2,
CTRi» = CTRy = CTR3, = 0, 15.

@ Kpome Toro, npeanosioxknum, 4TO BECA ayKUMOHA Ceaytowei
LleHbl ANA areHTOB TOXE COBMAZAOT, @ UCTUHHbIE LLEHHOCTK
areHToB cocTaeastoT 10, 7 1 2 eguHuubl 338 KINK
COOTBETCTBEHHO.

Cepreii Hukonenko AyKLMOHBI Ha NPOoAaXKy KIIOYEeBbIX C/IOB



Kak nokynaTe peknamy: onTUMWU3UpyeM KIANKW

MocTaHoBka sagaqn
AykuunoHbl: next-price n VCG
MosTanHbiii aykumoH

BeepeHue

AyKLNOHbI CneayroLlei LeHbl: Npumep

("] Tor,u,a, €C/IN BCE ar€HTbl CTaBAT CBOKO UCTUHHYHO LEHHOCTD,

areHT 1 BbIMrpbIBAET NepBbIfi CIOT, NMNATUT 3a KANK 7 egquHNL
(cTaBky BTOPOro areHTa) u NOAYYaeT C NOKa3a OXNAAEMYIO

npubbinb
(10—7)x0,2=0,6.

Ho ecnu 661 arent 1 coepan u noctasun 6, oH npourpan 6ol
nepBbIfi CNOT areHTy 2, a cam Hayan bbl NnaTuTh 3a KAKK 2
equnHnubl (CTaBKy TPETHETO areHTa) u noJy4aTtb C nNokasa
OXKMAAEMYIO NMpubbiib

(10—2)x 0,15 =1,2.

Cne,u,OBaTeano, CTpaTernn «roeBopuTb NpaBay>» HUKAKOrro
paBHOBECUA B aTOl CNTyaunnm He COCTaBNAROT.

Cepreii Hukonenko AyKLWOHBI Ha NPOoAaXKy KIIOYEeBbIX C/IOB



MocTaHoBka sagaqn
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MosTanHbiii aykumoH

BeepeHue
Kak nokynaTe peknamy: onTUMU3MPYeEM KAUKU

VCG

o Bbes npasaveoctn Taxeno. Moxet 6bITh, Hac cnacyT
mexaHnsmbl Bukpu-Knapka-I'posca (VCG)? Onu Bcerpa
npaBAnBbI.

@ OpHako okasbiBaeTcs, 4To Hukakoli VCG-MexaHnsm, garke
B3BELUEHHbIN, JaXKe C anpUOPHLIMI MPEANOYTEHUAMM, HE
CMOXET [OCTNYb TOro Xe pesynbTaTa, 4to Overture-cxema
paboTbl ayKumoHa.

Cepreii Hukonenko AyKLMOHBI Ha NPOoAaXKy KIIOYEeBbIX C/IOB
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MosTanHbiii aykumoH

BeepeHue
Kak nokynaTe peknamy: onTUMU3MPYeEM KAUKU

VCG

@ PaccmoTpum aByx areHToB — 1 1 2 — KOTOpbIE CPpaXkatoTcsi 3a
ZBa peknamHbix cnoTta, u ux CTR Takos:

CTRl‘l — CTRg’l = 0,2; CTRLQ == 0, 1; CTR2’2 == 0, 2.

@ VlHaye roBopsi, NepBOMY areHTy HEBbIFOLHO MPOUTPLIBATH
NepBbIfi CNOT, a BTOPOIA areHT K 3ToMy BoobLue
HEYYBCTBUTENEH.

Cepreii Hukonenko AyKLMOHBI Ha NPOoAaXKy KIIOYEeBbIX C/IOB



MocTaHoBka sagaqn
AykuunoHbl: next-price n VCG
MosTanHbiii aykumoH

BeepeHue
Kak nokynaTe peknamy: onTUMU3MPYeEM KAUKU

VCG

o ObozHauum yepes wy n wy seca aredtos B VCG-aykuuoHe, a
yepes kj ; — NpeAnoYTEeHNE, OKa3biBAEMOE STUM ayKLIMOHOM
TOoMy, 4TODbI pacnonoxuTe areqTa i sbiwe arenTa j (ki —
KOHCTaHTa ANSi [AHHOrO ayKLMOHA M (PUKCUPOBaHHBIX i 1 ).

@ OtmeTum, uto wy >0 n wy > 0, Begb ntoboli areHT AoNXKeH
MMETb LUAHC BbINTPaTb ayKUMOH. Torga nepeblii areHT bygeT
BbiMrpbiBaTh nepeblii cnot B VCG-aykunoHe Toraa v ToNbKO
Toraa, Korga

w1 (0,2b1) +wo(0,2by) + k1’2 > wi(0,1b1) +wo(0,2by) + k2‘1.

Cepreii Hukonenko AyKLMOHBI Ha NPOoAaXKy KIIOYEeBbIX C/IOB



VCG

MocTaHoBka sagaqn
AykuunoHbl: next-price n VCG
MosTanHbiii aykumoH

BeepeHue
NoKynaTh peksiamy: ONTUMUIUPYEM KAUKMN

rlOJ'Iy‘-IaeTCﬂ, 4YTO 3TO CobbITUE COBEPLUEHHO HE 3aBUCUT OT

CTaBKWN BTOpOrO areHTa, un rlepBblﬁ areHT 6y,ﬂ|eT BbIVIrpblBaTb,
ko 1—ki
0,1W2

€CNn €ro CtaBka NpeBbILWAET

A B ntoboii cxeme paHXNpPOBaHUSI C HEHYAEBLIMU BECAMU
CTaBOK Y BTOPOrO areHTa eCTb LUAaHC OKa3aTbCs Bbllle NEPBOTO,
4TO U NPUBOLAUNT HAC K MPOTUBOPEYMIO.

270 3pdekTnBHO N HPOPMaNbLHO NPaBUALHO, HO HEXOPOLUO:
BO3MOXHOCTb NobeanTb JoKHA BbiTb, JaXKe €CIN 3TO MOXKET
npueecTu K He3(ODEKTUBHOCTH.

Kpome TOro, 3To, KOHEYHO, NPUBOANT K HEONTUMAJBbHOCTM:
NpoAaBLy BbIFOAHEE NOAYHYNTL LeHy nobonbuwe, a TyT
NOMy4aeTCsl, 4TO NMEPBbIN areHT BbINTPbLIBAET npu At0boi
HeHyneBoli CTaBke (€CAN HET NPEesNOHTEHMIA).

Cepreii Hukonenko AyKLWOHBI Ha NPOAaXKy KIIOYEeBbIX C/IOB



MocTaHoBka sagatqn
AykuunoHbl: next-price n VCG
MosTanHbiii aykumoH

BeepeHue
Kak nokynaTe peknamy: onTUMU3MPYeEM KAUKU

[MosTanHbIA ayKUMOH

@ PaccMOTpumM TpeTbio Cxemy.

Onpepenexue

lMostanueiii aykymon Ha K pexknaMHbIX C/IOTOB, Kak U ayKLUOH
CREAYIOLLEN LEHbI, ONPENENSAETCS BEKTOPOM BECOB (Wi, ..., Wy ),
NPUHUMAET CTaBKU pPeKkaamomateneii bj u paHxupyer ux B nopsigke
ybbiBanus w;ib; (bygem npegnonarate 6e3 notepyu obLHOCTU, 4TO
areHT i 3aHsi1 B 9TOM MOPSIAKE [-€ MECTO). 3aTem modTanHbisi
aykumnon B3nmaet ¢ arenta I, rge 1 < i < K, yeny

K
CTR;; —CTRjj1\ wjin
- biiq.
pi z( ) My,

Cepreii Hukonenko AyKLWOHBI Ha NPOoAaXKy KIIOYEeBbIX C/IOB



MocTaHoBka sagatqn
AykuunoHbl: next-price n VCG
MosTanHbiii aykumoH

BeepeHue
Kak nokynaTe peknamy: onTUMU3MPYeEM KAUKU

[MosTanHbIA ayKUMOH

o Waes dopmynsi:

K
W
CTRi;pi = )_(CTR;; — CTR;jp) == by,
I
j=i

e 3a pPa3Hbl€ KANKW areéHT NAaTnuT No-pa3HOMY:

@ 3a Te KUMKW, KOTOpble areHT i noay4mun Obl, Oyab oH Ha
no3uummn i + 1, OH NAATUT CTONBKO e, CKOJIbKO areHT,
KOTOpbIi HA Hel HaxOAMTCs (TyT BO3HUKAET PEKYpCMsi — LEHa
ONA areHTa Ha nosuuuu i + 1 npu TakoMm nopxome 3aBUCHT OT
UeHbl areHTa i + 2 n Tak ganee);

@ 33 JOMOJIHATESNIbHbIE KJIUKM OT NO3ULMAN | areHT AoniaqynBaeT
Mo NPUHUMUMNY BTOPOW LEHbI: NIATUT MUHUMAJbHYIO LiEHY,
KOTOpasi No3BosnAa Obl eMy OCTaBaTLCSA HA MO3NLUN |.

Cepreii Hukonenko AyKLMOHBI Ha NPOoAaXKy KIIOYEeBbIX C/IOB



MocTaHoBka sagatqn
AykuunoHbl: next-price n VCG
MosTanHbiii aykumoH

BeepeHue
Kak nokynaTe peknamy: onTUMU3MPYeEM KAUKU

[MosTanHbIA ayKUMOH

@ PaccmoTprm YeTbIpéx areHTOB, KOTOPbLIE CPAXKAKOTCA 33 TpU
peknaMHbIX C/oTa.

@ Mpegnonoxum, uto ux CTR 3agatoTca cnegyrowum obpasom:

CTRlyl = 0, 5; CTngl = 0,45; CTR311 = 0, 4; CTR4’1 = 0,
CTRLQ = 0,45; CTR2,2 = 0,4; CTR3‘2 = 0, 2; CTR4,2 = 0,
CTR1‘3 = 0, 3; CTR2‘3 = 0, 25; CTR3‘3 = 0, 15; CTR4‘3 = 0,

Cepreii Hukonenko AyKLMOHBI HAa NPoAaXKy KIIOYEeBbIX C/IOB



MocTaHoBka sagatqn
AykuunoHbl: next-price n VCG
MosTanHbiii aykumoH

BeepeHue
Kak nokynaTe peknamy: onTUMU3MPYeEM KAUKU

[MosTanHbIA ayKUMOH

(] ﬂpe,u,nonommm TaKXe, 4HTO UX Be€Ca N CTAaBKW PaBHbI

wi =5 w=5 ws=4 wy=3.
b1 :30; b2:25; b3:18; b4:22.

o [lasaiiTe pa3bepémcs, 4yTo byneT npoucxoauTh B NO3TaNHOM
aykumoHe ¢ Takumu secamm n Takumm CTR.

Cepreii Hukonenko AyKLMOHBI HAa NPoAaXKy KIIOYEeBbIX C/IOB



MocTaHoBka sagatqn
AykuunoHbl: next-price n VCG
MosTanHbiii aykumoH

BeepeHue
Kak nokynaTe peknamy: onTUMU3MPYeEM KAUKU

[MosTanHbIA ayKUMOH

@ Bo-nepsbix, areHTbl 6yayT paHXupoBaHbl B NOpPsLKE,
COOTBETCTBYIOLLLEM NX HOMEpPaM:

wiby = 150 > woby = 125 > W3b3 =72 > wyby = 66.

o Tel'lepb Hy)KHO Onpe,D,eJ'IVITb, KOMy KaKad no UtToram ayKLl,VIOHa
OOCTaHETCA UeHa 3a KAnK. HeTBEpTbIli areHT He 3aHUMaeT
HNKAKOIro peKﬂaMHOrO cNnoTa, 1n |'|03TOMy €ro ueHa paBHa
HyAtO:

pa = 0.

Cepreii Hukonenko AyKLMOHBI HAa NPoAaXKy KIIOYEeBbIX C/IOB



MocTaHoBka sagatqn
AykuunoHbl: next-price n VCG
MosTanHbiii aykumoH

BeepeHue
Kak nokynaTe peknamy: onTUMU3MPYeEM KAUKU

[MosTanHbIA ayKUMOH

@ TpeTuii areHT NAaTUT, NO YCNOBUSIM MO3TAMHONO AayKLMOHa,

3
CTR3 i CTR3 i+1 Wi+1
— E > > b —
Ps — < CTR33 w3 i

o [lnsa nocnenHero HETPUBUANLHOMO areHTa ayKLMOH
NpeBpaLLaeTCs B TOYHOCTU B ayKLWOH BTOPOI LEeHbI: OH
NAATUT CTO/IbKO, CKOJIBKO HYXKHO, 4TODbI yaepxaTbcs Ha
CBOEM MecCTe.

Cepreii Hukonenko AyKLWOHBI Ha NPOoAaXKy KIIOYEeBbIX C/IOB



Beenenne MocTaHoBka sagatqn
b AykuunoHbl: next-price n VCG

Kak nokynaTe peknamy: onTUMWU3UpyeM KIANKW =
MosTanHbii aykumnoH

[MosTanHbIA ayKUMOH

o lleHa BTOpOro areHta — 37O LleHA TPETLErO 3a TE KJMKMH,
KOTOpble BTOPOIi nony4un Hbel Ha TPeTbEM MECTe, MOC BTOpas
LeHa 3a «f0baBOYHYIO CTOUMOCTLY», KOTOPYH OH MOJY4YaeT Ha

CBOEM BTOPOM MeECTE:

3
CTR2 i CTR2 i+1 Wi+1
’ ) b
P2 Zi2 < CTRa2, wp

CTR2 2—CTRo3 w3 CTRo3 wy
— b3 + —bg = 13,65.
CTR2p wo 3+ CTR2 2 W ‘T

@ 3ameTuM, Y4TO BTOPOIi areHT B UTOre NAaTUT MEHbLUE, YEM
TpeTuii; n sec y Hero 6onbwe, u CTR Toxe bonblue.

Cepreii Hukonenko AyKLWOHBI Ha NPOoAaXKy KIIOYEeBbIX C/IOB



MocTaHoBka sagatqn
AykuunoHbl: next-price n VCG
MosTanHbiii aykumoH

BeepeHue
Kak nokynaTe peknamy: onTUMU3MPYeEM KAUKU

[MosTanHbIA ayKUMOH

@ I, HakoHeL, NoOACHUTAEM LEHY 3a KUK A5l NEPBOro areHTa:

3
CTR1; —CTR;y; w;
p1 = Z < 1,i 1,:+1> V:VJlrl bi+1 _

o CTRi 1
~ CTRyy —CTRipw
B CTR; 1 Wy
CTRl 2 — CTRl 3 W3 CTRl 3 Wa
- b —by = 14,74,
CTR1,1 3 CTR.l 1 w1 4

Cepreii Hukonenko AyKLWOHBI Ha NPOoAaXKy KIIOYEeBbIX C/IOB



MocTaHoBka 3apayin
BeepeHue

AykuunoHbl: next-price n VCG
Kak nokynaTe peknamy: onTUMU3MPYeEM KAUKU <
MosTanHbiii aykumoH

ﬂpa BOAWBOCTb MO3TAMNHOIo aykKunOHa

Teopema

Lnsi 11obbix hnkCUpoBaHHbIX BECOB W1, . . ., Wy M03TaMHbIM
aykymoH sisnsiercsi npasamssiM. bonee Toro, sTo eguHcTBeHHbIT
NpasAvBbIN ayKLUNOH, KOTOPbIN PaHXUPYET areHToB no ybbiBaHuto

w; b;.

Cepreii Hukonenko AyKLMOHBI Ha NPOoAaXKy KIIOYEeBbIX C/IOB



MocTaHoBka sagatqn
AykuunoHbl: next-price n VCG
MosTanHbiii aykumoH

BeepeHue
Kak nokynaTe peknamy: onTUMU3MPYeEM KAUKU

ﬂpa BOAWBOCTb MO3TAMNHOIo aykKunOHa

@ bes notepu obuwHOCTN nepeHymMepyeM areHTOB TakK, YTobbI
wibr > woby > ... > wyb,.

@ YT0bbI fOKa3aTL NPaBANBOCTL, MPELNONOKNM NPOTUBHOE:
MyCTb areHTy k BbIFOAHO M3MEHWUTbL CBOHO CTaBKY. [10CKONBKY
LLeHa 33aBNCUT TONbKO OT PaHra areHTa, «CoBpaTb» O3Ha4aeT
M3MEHNTb CBOW paHr.

Cepreii Hukonenko AyKLMOHBI HAa NPoAaXKy KIIOYEeBbIX C/IOB



MocTaHoBka sagatqn
AykuunoHbl: next-price n VCG
MosTanHbiii aykumoH

BeepeHue
Kak nokynaTe peknamy: onTUMU3MPYeEM KAUKU

ﬂpa BOAWBOCTb MO3TAMNHOIo aykKunOHa

o [laBaiiTe cpean BCEX pPaHroB, JAOWMX areHTy Kk
MaKCUMaJsbHYO Npubbinb Ha OAMH NoKas, Bulbepem paHr /,
KOTOPbIiA BAMXKE BCEX HAXOAMTCS K UCTUHHOMY €ro paHry k.

@ Mubl xoTenn 66l gokasaTb, 4To [ = k; npeanonoxum, 4to 3To
He Tak.

Cepreii Hukonenko AyKLMOHBI HAa NPoAaXKy KIIOYEeBbIX C/IOB



MocTaHoBka sagatqn
AykuunoHbl: next-price n VCG
MosTanHbiii aykumoH

BeepeHue
Kak nokynaTe peknamy: onTUMU3MPYeEM KAUKU

ﬂpa BOAWBOCTb MO3TAMNHOIo aykKunOHa

@ Torga, ecnu [ > k, To areHTy 0Ka3bIBAETCSA BLIFOAHO CMEHUTb
[ Ha [ — 1: npnbbiib €ro N3MeHnTCAa Ha

w.
(CTRk -1 —CTRy ) <Vk - Ib/> >0,
Wi
4TO AaéT NPOTMBOPEUME C MUHUMANLHOCTLIO /.

o A ecin [ < k, To npoTuBOpEUYNE C MAaKCNMaNBLHOCTBIO
aHanorn4Ho nony4yaercs npu nepexoge ot [ k [+ 1: npnbbinb

N3MEHUNTCA Ha

(CTRk, 41 — CTRy ) (Vk - Vv‘rlb/> >0
K

(paHblue oba COMHOXMTENS BblIN HEOTPULATENbHBIMUI, TENEPD
OHM 063 HENONOXKNTENBHbIE).

Cepreii Hukonenko AyKLWOHBI Ha NPOoAaXKy KIIOYEeBbIX C/IOB



MocTaHoBka sagatqn
AykuunoHbl: next-price n VCG
MosTanHbiii aykumoH

BeepeHue
Kak nokynaTe peknamy: onTUMU3MPYeEM KAUKU

[NpaBANBOCTb MO3TAMHOrO ayKLMOHA

@ Tenepb 0 eguHcTBEHHOCTU. PaccmoTpum aykumor A, KOTOpbIii
paHXUpYeT No ybbiBaHuto w;b;.

@ PaccmoTpum ogHoro areHTta x, 3adhmkcmpyem CTaBku
OCTasIbHbIX U paccMoTpumM hyHKUno p4(j) — ueHy, koTopyto
ayKUMoH bepér c areHTa B 3aBUCUMOCTU OT TOFO, KyAa OH
nonagaet no panry (pa(K +1) =0).

o [Mpegnonoxum wlog, 4To oCTasibHbIE MPOPAaHKMPOBaHBI Tak,

YTO areHT / 3aHUMaeT mecTo i, ecninm M craeut +oo.
@ YT0bblI goKa3aTh €AUHCTBEHHOCTb, AOCTAaTOYHO NOKa3aTh, HYTO
' i +1) = (CTR,, — CTR Wit y,
pAlU) —pal+1) = X xj+1) W j+1-

X

Cepreii Hukonenko AyKLWOHBI HAa NPOAaXKy KIIOYEeBbIX C/IOB



MocTaHoBka sagatqn
AykuunoHbl: next-price n VCG
MosTanHbiii aykumoH

BeepeHue
Kak nokynaTe peknamy: onTUMU3MPYeEM KAUKU

ﬂpa BOAWBOCTb MO3TAMNHOIo aykKunOHa

(] I'Ipep,nonox(vuvl CHa4ana, 4To0 y X UCTUHHaA UEHHOCTb

— Wit1p,
Vy = “/,Vx bj+1 + €.

o Torga npu NpaBAWBOI CTaBKE OH MOJYYAET PaHr j.

@ [lonosHnTenbHbI 4OX04 3a MOKa3 OT €ro j-ro MecTta COCTaBuT
(CTRx,j — CTRx j41) vx.

@ 3HaunT, NpaBANBbLIA ayKUNOH HEe MOXET bpaTb bosblue, nHave
areHTy X byaer BbIrOAHO 3aHW3UTL CTaBKY W 3aHATbL (f + 1)-e
MECTO.

@ Ho € ckoab yrogHo mano, 3HaquT, < gokasasu.

Cepreii Hukonenko AyKLMOHBI HAa NPOoAaXKy KIIOYEeBbIX C/IOB



MocTaHoBka sagatqn
AykuunoHbl: next-price n VCG
MosTanHbiii aykumoH

BeepeHue
Kak nokynaTe peknamy: onTUMU3MPYeEM KAUKU

ﬂpa BOAWBOCTb MO3TAMNHOIo aykKunOHa

o C apyroii CTOpOHbI, paCCMOTPUM UCTUHHYHK LEHHOCTb
Wit1
Wx

Vy = bj+1 — €.

o CoBepLUEHHO aHaNOrNYHbIF PaCCy>KAEHNSI MOKAXYT, YTO
. . W+1
PA(J) - P.A(J +1) > (CTRXJ CTRXJ—H.) b_/+1-
Wi

@ B ntore us npaBanBOCTA Mbl BbIBE/N B TOYHOCTUN LEHY
NO3TanHOro aykuuoHa, 4To n Tpe6OBaJ'IOCb AOKa3aThb.

Cepreii Hukonenko AyKLWOHBI Ha NPOoAaXKy KIIOYEeBbIX C/IOB



@ Bsegenne
o [locTanoBeka 3agaun

@ AykuuoHbl: next-price u VCG
o [losTanHbIl ayKLMoH

e Kak nokynaTb peknamy: ONTUMU3UPYEM KINKN
o Bsepgenune n noctaHoeka
@ AyKUMOHBI 1 NaHAWadThI

o OnTumusauus [oxoma nokynaTens

«0>» «F>r «=)r «=)»



BeepeHune n nocraHoeka

AykunoHbl n naHgwadThl
Kak nokynaTe peknamy: onTUMWU3IMPYyeM KAMKM
OnTumMunsaums goxopa nokynatens

BeepeHue

Beenexne

o Mebl Tenepb 3HaeM, Kak NPOBOAUTbL O4UH ayKLUOH Ha
KJIOYEBbIE COBA WJWN PEKSIAMHbIE CAOTHI.

@ Onucanu kak MUHUMYM TPy Pa3HbIX MOLENUN, KaXKAasl U3
KOTOPBIX YK€ [0Ka3afNa CBOK 3(PPEKTUBHOCTL HA MPaKTUKE.

] MHaHeFOBOpﬂ,MbIHayHMﬂMCb npoaasaTtb O4MH pEKﬂaMHbm

CNoT.

Cepreii Hukonenko AyKLMOHBI HAa NPOoAaXKy KIIOYEeBbIX C/IOB



BeepeHune n nocraHoBka
AykunoHbl n naHgwadThl
OnTumMunsaums goxopa nokynatens

BeepeHue
Kak nokynaTe peknamy: onTUMU3MPYeM KAUKU

Beenexne

@ Ho Befb Ha camMoMm Aene CNOTOB MHOTO, @ Y areHToOB, TO eCTb
KOMMaHWUMA, pa3MeLLatoLnX peknamy, AeHer orpaHn4eHHoe
KOJINYECTBO.

@ Ecnu kaxpaplii areHT byaeT y4acTBOBaTb B KaXKJOM ayKLUOHE,
TO, CKOpee BCEro, MHOTMM areHTam MpPOCTO He XBAaTUT LEHer.

o [loaToMy HYXKHO pellaTb M BOMPOC O TOM, Kak NoKynaThb
pekyiamy, a He TONbKO NPOAaBaTh.

Cepreii Hukonenko AyKLMOHBI HAa NPOoAaXKy KIIOYEeBbIX C/IOB



BeepeHune n nocraHoBka
AykunoHbl n naHgwadThl
OnTumMunsaums goxopa nokynatens

BeepeHue
Kak nokynaTe peknamy: onTUMU3MPYeM KAUKU

Beenexne

o [ycTb y KaXxkgoro peknaMogaTtens eCTb HEKNiA (PUKCMPOBAHHBI
BIOZXKET, KOTOPLIfi OH FOTOB NOTPATUThL Ha PEKAAMY.

o BrogxeT orpaHnymBaeTcs Ha Kakoii-To Nepnog BpemeHu
(«peHbY ).

o Kaxkablii pas, KOr4a BO3HMKAET MOBOJ NOKA3aTh PEKIAMY,
MPOXOANT ayKLUMOH MeXxAay TeMU PeKiaMoAaTeNsiMN, KOTOpble
BbIPa3WiN UHTEPEC K 3TOMY PeKNAMHOMY CAOTY U Yy KOTOPbIX
eLyé OCTANINCL AEHbIN B CErOAHALLHEM brogxeTe.

o [lpobnema gns peknamogaTens 34eCb 3aKAKOYAETCA B TOM,
4TO HE BCE ayKLMOHbI OANHAKOBO MONE3HbI, a DIOgKET
orpaHunyeH. BosHukaeT 3agadva ontumusayuu.

Cepreii Hukonenko AyKLMOHBI HAa NPOoAaXKy KIIOYEeBbIX C/IOB



BeepeHune n nocraHoBka
AykunoHbl n naHgwadThl
OnTumMunsaums goxopa nokynatens

BeepeHue
Kak nokynaTe peknamy: onTUMU3MPYeM KAUKU

AyKLWlOHbI Ha KJ1KO4€EBblE€ CJ/IOBaA

@ B aykuuone Ha kntoyeBble CloBa peknamogaTeny AenaroT
CTaBKy Ha TO WAW WHOE CAOBO, KOTOPOE NOJAb30BaTENb
NCnoNb3yeT B MONCKOBOM 3anpoce.

@ Ho B 3anpoce npn 3ToM MOXeT 0Ka3aThCsl CPa3y HECKOJILKO
cnos!

@ A HekOTOpble KJIKOYEBLIE CI0BA BCE PABHO CTOUT YHYUTHIBATS,
[AXe eCAN B CAaMOM 3anpoce OHW He durypupyoT.

Cepreii Hukonenko AyKLMOHBI HAa NPOoAaXKy KIIOYEeBbIX C/IOB



BeepeHune n nocraHoBka
AykunoHbl n naHgwadThl
OnTumMunsaums goxopa nokynatens

BeepeHue
Kak nokynaTe peknamy: onTUMU3MPYeM KAUKU

AyKLU/lOHbI Ha KJ1KO4€EBblE€ CJ/IOBaA

o DopmanbHO rosops, NoayvaeTcs ABYLONbLHLIA rpagd G,
MHOXECTBO BEpPLUWH KOTOPOro AENUTCS Ha MHOXECTBO
K/tOYeBbIX CI0B K 11 MHOXECTBO 3anpocos .

o Mexay KNo4YeBLIM C/IOBOM 1 3aNpoCOM eCTb pebpo, eciu
3anpoC «COOTBETCTBYETY» KIHOYEBOMY CJIOBY, TO €CTb NpU
TakoM 3anpoce bygeT nokazaHa peksama ro 3TOMy
KJIKOYEBOMY CJIOBY.

@ PeknamogaTenn genatot CTaBky Ha 3ieMeHTbl K, HO ayKLOHbI
NPOBOAATCA, KOrAa NOCTYNaeT TOT WAM WHON anemMeHT Q.

Cepreii Hukonenko AyKLMOHBI HAa NPOoAaXKy KIIOYEeBbIX C/IOB



BeepeHune n nocraHoBka
AykunoHbl n naHgwadThl
OnTumMunsaums goxopa nokynatens

BeepeHue
Kak nokynaTe peknamy: onTUMU3MPYeM KAUKU

AyKLU/lOHbI Ha KJ1KO4€EBblE€ CJ/IOBaA

o CDopmaano 3TO MOX>XHO 3anncCaTb TaK: p€KnamMogaTenb
onpegpensiet ctaBky by ans kaxgoro k € K.

o [lna kaxgoro 3anpoca g € () MexaHU3M onpeaensier
cbyHkumio bg(by,, ..., by,), rae by, ..., by, — cocean g B
rpache G, a Takxke age dyHkuun Clicksg(bg) u Costg(bg),
KOTOPbIE ONPEAENSOT, CKONBLKO KAWKOB M NO KaKOl LieHe
peknamogaTenb MOAy4UT, eCan NoaacT CTaBkKy by Ha 3anpoc g.

Cepreii Hukonenko AyKLMOHBI HAa NPOoAaXKy KIIOYEeBbIX C/IOB



BeepeHune n nocraHoBka
AykunoHbl n naHgwadThl
OnTumMunsaums goxopa nokynatens

BeepeHue
Kak nokynaTe peknamy: onTUMU3MPYeM KAUKU

AyKLWlOHbI Ha KJ1KO4€EBblE€ CJ/IOBaA

@ Peknamogatenio Tpebyercs onTuMn3npoBaTe CymMMapHbIii
Tpachuk Npu yCnoBumn, 4To BIOLXKET OrpaHuyeH HEKOTOPOINA
Benu4dnHoi U, To ecTb pewnTh 3agady

max ; Clicksg(bqg( by, - - - br,))

npu Y Costq(bg(byy, ..., by)) < U,
q

rae cymma bepércs no 3anpocam, NOJABAEMbIM
nonb3ogatensimu (T.e. oXuUAaHME).

Cepreii Hukonenko AyKLWOHBI HAa NPOoAaXKy KIIOYEeBbIX C/IOB



BeepeHune n nocraHoBka
AykunoHbl n naHgwadThl
OnTumMunsaums goxopa nokynatens

BeepeHue
Kak nokynaTe peknamy: onTUMU3MPYeM KAUKU

AyKLU/lOHbI Ha KJ1KO4€EBblE€ CJ/IOBaA

o Kak n B npeabigywiem pasgese, y Kaxgoro sanpoca ectb K
C/IOTOB, 33 KOTOpPbIE CPaXKatoTCsl areHTbl-pekiaMogaTeny.

@ Mbl ceiiyac paccmaTpnBaeM O4HOroO ar€HTa, NO3TOMY BMECTO
maTtpuubl CTR. Hac MHTepecyeT TONLKO BEKTOP
(CTR4,...,CTRk), coctosiwnii n3 Hawwmx click-through
rates. (CTR; > CTR; npun i < ).

@ [lpyrue arentbl nogatot ctaskm (by,...,by_1); 6e3 notepn
OBLLHOCTN MOXHO paccMaTpuBaTh poBHO K HaMBbICLLINX
CTaBOK Apyrux areHTos (bi,..., bk), a Takxke npegnonaraTe,
uto by = CTRK =0 u by = 0.

Cepreii Hukonenko AyKLMOHBI HAa NPOoAaXKy KIIOYEeBbIX C/IOB



BeepeHune n nocraHoeka
AykuunoHbl n naHgwadpThl
OnTumMunsauma goxopa nokynatens

BeepeHue
Kak nokynaTe peknamy: onTUMU3MPYeM KAUKU

Mogenb aykumoHa

@ Mel B 5ToM pasgene byaem paccmaTpreaTb 0606LLEHHbIT
ayKLMOH BTOPOM UeHbl: DyaeM naaTuTh 3a KaXxAabli KANK
CTOJIbKO, CKOJIbKO MOCTaBUN cnep,yrou.q,mﬁ 3a HaMWN YyHaCTHUK.

@ MecTo B pesynbTaTax ayKuuoHa OyaeT onpefensiTbCsi CTaBKOM

areHTa:
Pos(b) = argmax;_; ,{bi: b; < b}.

@ B a7ux obosHayeHusx naaTnTb Mbl Oygem, cobBCTBEHHO, POBHO
bpos(b) 33 KWK, W, CNEJOBATENLHO,

COStq(b) = CTRPos(b)bPos(b)>
C].leSq(b) = CTRPos(b)-

Cepreii Hukonenko AyKLWOHBI Ha NPOAaXKy KIIOYEeBbIX C/IOB



BeepeHune n nocraHoeka
AykuunoHbl n naHgwadpThl
OnTumMunsauma goxopa nokynatens

BeepeHue
Kak nokynaTe peknamy: onTUMU3MPYeM KAUKU

NanawadTsl

e 3ameTnm, 4To napa (Costy(b), Clicksq(b)) moxkeT npuHumaTh
NN KOHEYHOE YNCNO JONYCTUMbIX 3HAYEHWI.

e Kpowme Toro, Costy(b) n Clicks,(b) sBnsitotcs

HeybbiBatoWMMMN hbyHKUUAMY OT b.

Costgq(b)
Clicksq (b)
YNCNEHHO OHO PAaBHO CTABKE CJIEAYIOLLErO y4acTHUKA:

@ Bonee Toro, nx oTHoweHne ToXe He ybbiBaerT, a

Costq(b)

i S < b.
Clicks(b) Bpos(p) < b

e Takum 0bpa3som, Ans KaXLOro 3anpoca g y peknamogaTens
obpasyeTcst Tak HasbiBaemblll naHgwaght (landscape)

BO3MOXKHbIX 3Hadenuit (Costq(b), Clicksg(b)).

Cepreii Hukonenko AyKLWOHBI Ha NPOAaXKy KIIOYEeBbIX C/IOB



BeepeHune n nocraHoeka
AykuunoHbl n naHgwadpThl
OnTumMunsauma goxopa nokynatens

BeepeHue
Kak nokynaTe peknamy: onTUMU3MPYeM KAUKU

[Mpnmepbl naHawadTOB

o BcnomHum npumep n3 npownoro pasgena u npeanonoxunm,
4TO TaM WUCMOJIL30BANCS OBOBLLEHHbLIN ayKLMOH BTOPONA LieHbI.

@ PaccMoTpum ero ¢ no3mumii nepBOro areHTa:

CTR;y = 05, b = 25,
CTR, 0.45, by 22,
CTRs 0.3, bs 18,
CTRy = 0, by = O.

Cepreii Hukonenko AyKLWOHBI Ha NPOAaXKy KIIOYEeBbIX C/IOB
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BeepeHune n nocraHoeka
AykuunoHbl n naHgwadpThl
OnTumMunsauma goxopa nokynatens

BeepeHue
Kak nokynaTe peknamy: onTUMU3MPYeM KAUKU

[Mpnmepbl naHawadTOB

@ A bonee CNOXHbI NaHALWA(T MOXKHO NOAYHUTb, €C/n
PacCMOTPETL, K NPUMEPY, 3anpoc C NATLIO CAOTaMK 1
cnegytowmmn CTR un ctagkamu:

CTR; = 055, b = 20,
CTR, = 04, by = 17,
CTR; = 0.25 b3 = 10,
CTRy = 0.1, by = 8,

CTRs = 0, bs = 0.

Cepreii Hukonenko AyKLWOHBI Ha NPOoAaXKy KIIOYEeBbIX C/IOB
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BeepeHune n nocraHoeka
AykuunoHbl n naHgwadpThl
OnTumMunsauma goxopa nokynatens

BeepeHue
Kak nokynaTe peknamy: onTUMU3MPYeM KAUKU

CeoliicTBa naHgWwadTOB

@ V)Ke SICHO, 4TO NaHAWadT He 00si3aH bbITh BbIMYKbIM.

@ Ho He4yTo noxoxkee Ha BbINYKJIOCTb EMY BCE >KE MPUCyLLe: 3TO
Costq(b)

y>XKe YNOMUHABLUEECS CBONCTBO HeybbiBaHuA Clicksq (b)"

Cepreii Hukonenko AyKLWOHBI Ha NPOAaXKy KIIOYEeBbIX C/IOB



BeepeHune n nocraHoeka
AykuunoHbl n naHgwadpThl
OnTumMunsauma goxopa nokynatens

BeepeHue
Kak nokynaTe peknamy: onTUMU3MPYeM KAUKU

OnTumusayms ans ofHOro 3anpoca

@ Ecnn pewats 3agadvy onTuMunsaummn ans O4HOro 3anpoca, To
MOJIYYUTCS, YTO HY>XHO MPOCTO NOAABaTh MAKCUMaJjbHYHO
CTaBKy, KOTOpPasi HE MPEBbLILLAET UMEOLMIiCS BrogxerT.

o [Mpobnema: mHoxecTso 3Hayenuit cpyrkuyumn Costy(b) koHeuHo,
n bropket moxet npesbicuTb Costy(b;), HO He JOTAHYTL OO
Costg(bi—1).

@ YTobbl n3baenuTbca oT 3TOW HEIPPEKTUBHOCTH, Mbl
Pa3peLUaeM BEPOSITHOCTHbLIE CTPATErMM: Pa3peLLaeM areHTam
nojasaTbh B Ka4eCTBE CTABOK paCnpefefeHusi BEPOATHOCTEI
Hag BO3MOXHbIMU CTaBKaMu.

Cepreii Hukonenko AyKLWOHBI Ha NPOAaXKy KIIOYEeBbIX C/IOB



BeepeHune n nocraHoeka
AykuunoHbl n naHgwadpThl
OnTumMunsauma goxopa nokynatens

BeepeHue
Kak nokynaTe peknamy: onTUMU3MPYeM KAUKU

BeposiTHOCTHbIe cTpaTerun

@ PaccMOTpumM npocTeiillyro BEPOSTHOCTHYIO CTpPaTErunto:
BbIOMPaTb C HEKOTOPOU BEPOSITHOCTBIO MEXAY ABYMS
BapMaHTaMu.

o C MaTemMaTM4YeCKOi TOYKN 3PEHUS TakKas CTpaTerust — 3TO no
CYyTV MPOCTO TOYKA Ha NPSAMON, cCoeauHAOLWEl 3TN BapuaHTbI
Ha rpadpuke nangwadpTa.

@ A onTumanbHoli cTpaTerueii BygeT HekoTOpas ToYka Ha
BbINyk0i 06004Ke ToYeK NaHawadTa.

Cepreii Hukonenko AyKLWOHBI Ha NPOAaXKy KIIOYEeBbIX C/IOB



BeepeHune n nocraHoeka
AykuunoHbl n naHgwadpThl
OnTumMunsauma goxopa nokynatens

BeepeHue
Kak nokynaTe peknamy: onTUMU3MPYeM KAUKU

BeposiTHOCTHbIe cTpaTerun

Jlemma

Ecnn peknamogatens genaer ctaBKy Ha O4HO KJHOHEBOE CJIOBO C
brogxetom U, To onTumanbHoii cTpaterueii Oyaer Boinykaas
koMbuHauus (He bonee 4em) Byx CTABOK, SIBASIOLUNXCS KOHLAMM

OTpeska Bbinykaoi obonoyku, nepecekarowjerocsi ¢ yeroii U B
HauBbICLUEN TOYKE.

(moKa3aTenbCTBO — ynpaXKHEHUE)

Cepreili Hukonenko AyKLMOHBI Ha NPOoAaXKy KIIOYEeBbIX C/IOB




BeepeHune n nocraHoeka
AykuunoHbl n naHgwadpThl
OnTumMunsauma goxopa nokynatens

BeepeHue
Kak nokynaTe peknamy: onTUMU3MPYeM KAUKU

BeposiTHOCTHbIe cTpaTerun

@ 3pecChb eCTb O4UH TOHKNII MOMEHT: C HEKOTOPOl BEPOSITHOCTbIO
peKIamMoZaTesto NpuAETCA NPEBLICUTL CBOI brogker.

o [NosTomy ecnu BrogKeT XECTKMIA, TO Takas CTpaTerusi MOXeT
N HE OKa3aTbCs ONTUMaJIbHOI.

o OpHako Mbl byzeM npegnonaratb, 4TO BIOZKET MATKNIA, K
4yemy €CTb MHOFO Pa3yMHbIX apryMEHTOB.
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BeepeHune n nocraHoeka
AykunoHbl n naHgwadThl
OnTuMusaums goxopa nokynatens

BeepeHue
Kak nokynaTe peknamy: onTUMU3MPYeM KAUKU

[TocTaHoBKa

e OpHako Beab Ha CaMOM Jene KJKOYEBbIX CAOB MHOFO, 1 OHN
B3aMMOZENCTBYIOT 4PYr C APYrOM, NOpPOVi [OBONLHO XUTPbIM
obpasom.

@ Y70 xe genatb, Kak PeKkSaMoAATENO ONTUMN3NPOBATL CBOO
npnbbinb B 0bwel cntyaunn?
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AykunoHbl n naHgwadThl
OnTuMusaums goxopa nokynatens

BeepeHue
Kak nokynaTe peknamy: onTUMU3MPYeM KAUKU

[TocTaHoBKa

o PopmanbHO rosops, y HaC eCTb ABYAO/bHbIN rpad
G = (KU Q, E) knto4eBbIx CI0B 1 NONCKOBbIX 3aNpOCOB.

@ PeknamopaTenb nopaéT BeKTOp CTAaBOK a € RIKI wan sagaér
pacnpegenenne sepositHocTeii Hag RIK! (BeposiTHOCTHas

cTparerus).
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AykunoHbl n naHgwadThl
OnTuMusaums goxopa nokynatens

BeepeHue
Kak nokynaTe peknamy: onTUMU3MPYeM KAUKU

[TocTaHoBKa

@ [lns HekoTOporo Habopa NOMCKOBLIX 3aNPOCOB Mbl MO @
onpegensiem by (a) gocratouto npocteim obpasom:

bys(a) = max a.
a(2) ki(k,g)cE

o CymMmapHO peknamogaTesib TpaTuT

Spend(a Z Costq(bg(a))
qeqQ

n nonydaet Tpadpduk

Traffic(a ZChcksq q(a)).
qeq
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BeepeHue
Kak nokynaTe peknamy: onTUMU3MPYeM KAUKU

[TocTaHoBKa

@ 3agava peknaMogaTenss — MaKCUMU3UPOBATL
E ac 4 [Traffic(a)]
no pacnpegenerusm A, cobnrogast ycnosue
E ac 4 [Traffic(a)] < U.

@ A Ha BXOf peknamMofaTento NojatoTcst Te camble naHawadThl,
TOJNIbKO TE€NEPb BO3MOXXHbIX 3aNpOCOB MHOIO, N Yy Ka>Xao0ro
cBoili naHgwadr.
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AykunoHbl n naHgwadThl
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BeepeHue
Kak nokynaTe peknamy: onTUMU3MPYeM KAUKU

[TocTaHoBKa

@ [lonck onTManbLHOW CTpaTErnn MOXXET OKAa3aTbCs OYEHb
CNOXHbIM, N ONTUMabHbIA BEKTOP CTAaBOK (MM ONTMMasbHOE
pacnpeneseHne) MOXET UMETb OHEHb CNIOXKHYHO CTPYKTYPY.

@ OpfHako, K CHaCTbK, MOXKHO MONYHUTb XOPOLUYHO
annpoKCMMaL o, UCNOAb3Yst KpaiiHe orpaHudeHHblli Habop
cTpaTeruii.
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BeepeHue
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Pa BHOMEPHbIE CTpaTErnn

Onpegenexue

PasHomepHas cTpaterus peknamogatesns — 3To pacnpegenenne A
nag sektopamu a € R koropas npucsansaer nenynessie

BEPOSITHOCTY TOJIbKO BekTopam suga (b, b, ..., b) ans HekoTopbix
beR.
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BeepeHue
Kak nokynaTe peknamy: onTUMU3MPYeM KAUKU

Pa BHOMEPHbIE CTpaTErnn

@ [lpolue roeopsi, paBHOMEpHas CTpaTerns BMECTO
pacnpegenermnst Hag, RIKI 33361 pacnpegenerune Hag R, a
3aTEM NPOCTO CTaBUT OAMHAKOBLIE CYMMBbI Ha Ka)kaoe
KJHOUYEBOE CNOBO.

o [lpexae BCEro 3aMeTnm, YTO ONTUMAJIbHYIO PAaBHOMEPHYHO
CTpaTernto Jerko HanTu.
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BeepeHue
Kak nokynaTe peknamy: onTUMU3MPYeM KAUKU

[lovck onTrManbHOW paBHOMEPHOW CTpaTeruy

Teopema

Lns BbiweonucarHoi 3agaq4m ontuMmn3sauun Tpacbcbuka, B KOTOPOIi
NaHAwaTel MOUCKOBbIX 3aNpocos CymmapHo cogepxat N Todex,
MOXHO HaliTh ONTUMAbHYHO PABHOMEPHYIO CTPATErNKO 3a BPEMS
O(Nlog N). Bonee Toro, sta cTpaterus scerga bynet npuceansaTts
HEHYNEBbIE BEPOSITHOCTU He bonee HeM f[BYM BO3MOXHbIM CTaBKAM.
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BeepeHue
Kak nokynaTe peknamy: onTUMU3MPYeM KAUKU

[lovck onTrManbHOW paBHOMEPHOW CTpaTeruy

@ Ecinm mMbl MOXeM fenaTh TONBKO OLMUHAKOBLIE CTABKN Ha BCE
KJKOYEBbIE CNOBA (N, KaK CNEACTBUE, HA BCE MOUCKOBbIE
3anpockl), TO BCE NAaHALWAMTL MOXKHO NPOCTO CBECTU B OfUH,
NPOCYyMMNPOBAaB KAnKn u Tpacpdrk no Bcem nanawadpram.

@ A 3aTeM MOXHO BOCMOJb30BaTbCA CTpaTeruei, KOTOPy Mbl
yXe BblpaboTanu Bbille ANs 0GHOrO JaHawadTa: B3sTh
HaNBbICLLEE NEPECEYEHNE C BbINYKIOA 000NOYKOH TOUEK
navawadTa n pacCMOTPETL Ero Kak PaBHOMEPHYIO CTpaTeruto,
BapbUPYOLLYIOCS MeXAY ABYMS BO3MOXHbIMU CTaBKaMW.

@ CNOXHOCTbL 3TOTO anropUTMa ONMPEAENsIETCA CIOKHOCTLIO
NOCTPOEHUS BbINYKAOA 0DONOYKN; STO MOXHO ChenaTh 3a

O(Nlog N).
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OnTManbHOCTb paBHOMEPHbIX CTpaTErunii

BeepeHue
Kak nokynaTe peknamy: onTUMU3MPYeM KAUKU

Teopema

B 3apaue ontumuzaynn tpaghchuka scerga CyLueCTBYET
PaBHOMEPHASI CTPATErNs, KOTOPAs SBASETCS

(1 — %)—onmmaanoﬁ, TO eCTb JAET CYMMAapHbIii Tpaghehuk,
COCTaBAAIOLNI HE MEHEE HEM (1 — %) Aonro Tpaghgpuka
onTumansHoli ctpaternn. C Apyrodi CTOPOHbI, 3Ta OLEHKA TOYHA:
A4n1s 1roboii pasHomepHowi cTpaterum u sroboro € > 0 Hanigércs
Takoii rpach n Takori Habop CTaBOK APYrux areHToB, 4TO 3Ta
cTpaterus byget e bonee dem (1 — 1+ €)-ontumansoi.
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BeepeHue
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Cnacubo 3a BHumaHue!

@ Lecture notes n cnaiigsl OyayT nosiBAsSTLCSA Ha MOeid
homepage:
http://logic.pdmi.ras.ru/~sergey/index.php?page=teaching

o [lpuckinaiite ntobble 3aMeYaHUs, PELLEHNS YNIPAXKHEHWIA,
HOBbIE€ YUCNEHHBIE NPUMEPLI K NPOY€ee NO afpecam:
sergey@logic.pdmi.ras.ru, snikolenko@gmail.com

@ 3axoguTe B XK Lsmartnik.
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