[TpoekTnpoBaHue NpoTOKOJIOB
Algorithmic Mechanism Design

Nekumsi N 10 kypca
“Anroputmbl gns Vnteprera”

HOpuii JTndpuwiny
NMOMW PAH - Cnery n"TmMmo

Ocenb 2006

1/19



HecTHOCTb — Ny4luasi NoAnMTHKA. TaneiipaH
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HecTHOCTb — Ny4luasi NoAnMTHKA. TaneiipaH

B aykuunoHe Bukpu koxablii nokynatenb He3aBUCUMO W
CeKpeTHO MOCHINAET CBOKO CTaBKy. BblurpbiBaeT Ha3BaBLMiA
HanbOMbLLYKO CYMMY, HO NPV 3TOM OH MAATUT BTOPYHO MO
BE/INYUHE LIEHY. Bukunegus
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[Nnan nekuyun

@ DrovcTuyHble areHTbl N KpaTYakWuii NyTo
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[Nnan nekuyun

@ DrovcTuyHble areHTbl N KpaTYakWuii NyTo

9 JroncTuYHbIE noapAo4YnNKnM 1N CoCtaBsieHne paCI'II/IcaHI/II7|
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[Nnan nekuyun

@ DrovcTuyHble areHTbl N KpaTYakWuii NyTo
@ SroncTnyHble NOAPSAYNKN U COCTABIEHWNE pPaCNCaHI

© O6wuit mexannsm Bukpu-T'pysca-Knapka (VGC)
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YacTb |

Kak 3acTaBuTb NepeBO34MKOB 00BABASATE UCTUHHOE BPEMS
npoesfaa no ux y4actkam?
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KpaTualiwunii nyTb kak urpa

o [lBycBasHblii rpadp, ctapT A, dpunuw B
o Ha kaxxgom pebpe cuant areHT

o [lyTellecTBEHHNK XO4ET Yy3HATbL BpeMs nMpoe3aa y
dAlr€HTOB N NPOEXaTb CaMbIM 6bICprIM CI'IOCO6OM oT A
no B
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[1paBuna urpel

KaXxablii areHT /| 3HaeT UCTUHHOE BpeMsi npoe3ga t; no
cBoemMy pebpy

Ka)kablii areHT He3aBucMmo obbsBASET Bpemsi npoesaa
a; = ai(t;), nmeet npaso cospats (a; # t;)
[lyTewecTBeHHUK BbIOMpaAET KpaTYalwunii nyTo,
NCNOMIb3yst ODBSABNEHHBIE BPEMEHA, U KAXKAOMY
Boweawemy B ero nytb (“aktusHomy') pebpy i oH
nnatut pi(as, ..., a,)

Bbimrpbiw “aktueHOro' arenta p; — tj, NACCUBHOrO —
HOJIb
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Llenb nyTewecTBeHHMKa

o ObbsiBNTH Takue npasuna onnatsl (dyHkuun p;(-)),
4TODbI ANS KAXKAOrO areHTa MonbITKa COBPaThb Mnpw
PUKCUPOBAHHOM BbIDOPE OCTasIbHBIX YYACTHUKOB HE
NPUBOANIA Dbl K YBEAUYEHNIO BLIMTPbIWA. 1O €CTb
3aCTaBUTb areHTOB roBOpUTL npasay!

o Mechanism design: BbIbOp yHKUWIE onnaTbl

o Algorithmic mechanism design: Bbiuncnernune dpyHkunii
oniaThbl
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Pewwenne

[Mnata 3a akTuBHOE pebpo:

p(a1, ..., a,) = Dis™(3) — D35°(3),

rae Dye™°(3) — panHa munnmansHo nyTn B
npeanonoxexnyn ax = oo, a D35°(3) — & npeanonoxermn
ag = 0
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YecTHoCcTb — Jiydulas noJINTNKa
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quTHOCTb'—'ﬂyQLuaH NMONTUMKA

Teopema. 3adukcupyem xofbl BCEX yHaCTHUKOB, KpOMe k-0ro.
Torpga ntobasi nonbITKa CoOBpaTh k-Oro areHTa He MpUHECET eMy
BONbLUErO BLINIPLILIA, YEM YECTHOE NPU3HaHMe

Pasbop cnyyaes:

o Ecnn areHT okasancs naccueHbiM, ero Beinrpbiw 0, 4Tobbl ero
YBENNYUTD, NPUAETCS 3aHNKATb PeasbHoe BPEMS MPoe3fa, HO
3aHU3NB BPEMsi 4O NepeHoca Ha cebsi aKTUBHOrO MyTW Mbl He
CMOXEM OKYMUTb Pacxofbl MO NepeBo3Ke MyTeLEeCTBEHHNKA
[nogpobree Ha pocke]

o Ecan arenTt YX€ aKTUBEH, €ro BbINIpbIl Y>XKE€ HEOTPULLATENIEH U
HE MOXET bbITb YBEJINHEH BPaHbEM [no,u,po6Hee Ha AOCKe]
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YHacTb |l

CKONbKO HAfO NAATUTL YTODLI NOAPSAYNKN 0O BABAANN
NCTUHHOE BPEMSI UCMOJIHEHNS 3aKa30B?
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[1paBuna urpel

V 3aKa34mKa ecTb N 3ajaHuii

o Kaxablli ns k nogpsiHMKOB 3HAET CKOJILKO BPEMEHN
emy notpebyetcst (/) N5t BHINONHEHNS KAXKAOMO U3
3aJaHunn

o Moapsgunku obbsBnAOT (He 0bsA3aTENBHO YECTHO)
CBOW YCNOBUSA

o 3aKasuunK pacnpefensieT 3akasbl, MUHUMU3NPYS BPEMS
3aBepLUEHNS NOCAEeLHEro 3afaHus, U onfaynBaeT
paboTy (LeHa KaXKZOro 3afaHns 3aBUCKT OT BCEX
0D BSIBNEHHBIX CPOKOB MO 3TOI 3agaqe)

o Bbimrpbiw nogpsigumka paBeH pasHule Mexay onsiaToi

W NMOTPaYeHHbIM BPEMEHEM Tex 3aJaHuii, KoTopble eMy

AOCTaINCh .



CTpaTeFMﬂ 3adKa34UnKa

o [laxke 3HasA UCTUHHOE BPEMS UCMOJHEHUSI Mbl He
MOXEM CZENaTb ONTUMasbHOE pacnpegeneHue (370
NP-TpygHas 3agada). Byaem nocbinaTte Kaxayto 3agady
NoapsiAumnKy, oObSBUBLLEMY HAaVMEHbLLEE BPEMS]
NCMONHEH NS
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o [laxke 3HasA UCTUHHOE BPEMS UCMOJHEHUSI Mbl He
MOXEM CZENaTb ONTUMasbHOE pacnpegeneHue (370
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Kak byaem nnatuts?
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CTpaTervm 3adKa34UnKa

o [laxke 3HasA UCTUHHOE BPEMS UCMOJHEHUSI Mbl He
MOXEM CZENaTb ONTUMasbHOE pacnpegeneHue (370
NP-TpygHas 3agada). Byaem nocbinaTte Kaxayto 3agady
NoapsiAumnKy, oObSBUBLLEMY HAaVMEHbLLEE BPEMS]
NCMONHEH NS

Kak byaem nnatuts?

o [MnatnTb 33 BbINONHEHUE 3a4a4K | Dyaem no BTOPOMY
00bsiBNeHHOMY BpemMeHUn paboTbi
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quTHOCTb'—'ﬂyQLuaH NOJINTNKa
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quTHOCTb'—'ﬂyQLuaﬂ NOJINTNKa

Kto gokaket?
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YHactob Il

[ns kakoii hopmbl onnaTtel bDyaeT Bcerga BepHa Teopema o
yecTHoCTU?
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Nrpbl ¢ HenosHol nHdopmameli

o Ka)kAblii areHT / 3HAeT CBOW CEKpPeTHbIV napameTp t; € T

o Kaxablii areHT obbsieasieT (He 0bsi3aTeNbHO YECTHO) CBOI
napameTp a;

e KoopaunHaTtop npuHumaet pewenue o(as, ..., a,)

e KoopauHaTop npoBognT onnaTy B COOTBETCTBUW C MPUHSTLIM
peleHneM n obbsiBneHnsIMN areHToB. AreHT / nosny4aet p;(3, o)

e Kaxkablli areHT nosly4aeT TakKe HENOCPeACTBEHHbIN BbIMMPbILL
OT NMpUHSATOrO peLueHns v;(t;, o)

o Llenb arenta — MakcMMu3npoBath v; + p;, KOOPAMHATOpPaA —
MaKCUMU3UPOBaTb » | V;

15/19



Mexanusm Bukpu-Ipysca-Knapka (VGC)

Kakue dbyHKkLUM onaaTel CTOUT UCMNONBL30BATh
KOOpPAUHaTOpPY !
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Mexanusm Bukpu-Ipysca-Knapka (VGC)

Kakue dbyHKkLUM onaaTel CTOUT UCMNONBL30BATh
KOOpPAUHaTOpPY !

o YecTHble 0OBABNEHNA areHTOB NO3BONSAT Bbl6paTb
ONTNMaJbHOE 3HAYEHNE O

o Cnepytouias dpopmyna oniaThbl BbIHY>XXAAeT areHToB K
4eCTHOCTU:

p,'(é, O) = Z Vj(tj, O) + h,‘(tl, v bty i, t,,)
J#i
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3agaya

PaccmoTprm npon3sosbHbili (HeobsizaTenbHO 4BYCBA3HbIN)
rpadp. PaspaboTaiiTe MexaHn3m onnaTbl B 3aja4e O
KpaT4yaiweM nyTu, 3aCTaBSAOWMNI areHToOB AeaThb

YeCTHble NpPU3HaHNS
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[ naBHblE MOMEHTbI

CerogHsi Mbl y3Hanu:

o Obuias kKapTyHa: pa3paboTka MpaBua Urpbl C HEMOJHOIA
nHpopMaLeli, KOTOpble 3aCTaBAT Y4aCTHUK ObITb
YeCTHbIMU
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[ naBHblE MOMEHTbI

CerogHsi Mbl y3Hanu:

o Obuas kapTuHa: pa3paboTka MpaBua Urpbl C HEMOJHOINA
nHpopMaLeli, KOTOpble 3aCTaBAT YH4aCTHUK ObITb
YeCTHbIMU

o [lBa npunoxeHns: KpaTHaliWunii NyTb N COCTaB/IEHMNE
pacnuncaHunii
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[ NaBHble MOMEHTHI

CGFO,EI.HSI Mbl y3HaNWu:

o Obuias kapTuHa: paspaboTka NpaBu Urpbl C HEMOJIHONA
nHpopmaumeli, KOTopble 3aCTaBsAT Y4aCTHUK DbITb
Y4ECTHLIMU

o [lBa npunoxeHusi: KpaT4ailnii NyTb U COCTaBIEHNE
pacnuncaHunii

o AnroputmMmnyeckue npobaembl: BbICTPOE BbIYNCIEHNE
PYHKLMIA onnaThl
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[ NaBHble MOMEHTHI

CGFO,EI.HSI Mbl y3HaNWu:

o Obuas kapTuHa: pa3paboTka MpaBua Urpbl C HEMOJHOINA
nHpopMaLeli, KOTOpble 3aCTaBAT YH4aCTHUK ObITb
YeCTHbIMU

o [1Ba npunoXeHust: KpaTHawnii NyTb N COCTaBNEHNE
pacnuncaHunii

o Anropntmudeckne npobaembl: bbICTpoe BblYUCIEHNE
PYHKLMIA onnaThl

Cnacubo! Bonpocsi?
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Vickrey-Clarke-Groves
http://en.wikipedia.org/wiki/Vickrey-Clarke-Groves
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