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OnTuManbHble MexaHM3MbI Beepenne
SddekTuBHBLIE MEXaHN3MBbI AykunoH BTOpOIi LieHbl C pe3epBHON LieHON
AGV n budget balance O6ujas noctaHoBKa: AoxoA npojasua

JpdekTuBHbIE N ONTUMASIbHbIE MEXaHWU3MbI

@ Mel bbl x0Tenu, 4ToObI MexaHu3M Dbl XOPOLLUM.

@ [lns koro oH MoxeT 6biTh xopowmnm? Kakune Bbl MoxeTe
npuaymaTb CMbIC/bI AJ1s1 3TOTO C/oBa?
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JpdekTuBHbIE N ONTUMASIbHbIE MEXaHWU3MbI

@ Mel bbl x0Tenu, 4ToObI MexaHu3M Dbl XOPOLLUM.

@ MexaHusM, XOpoLnii ANA areHTOB — 3¢pPeKTUBHBIN

MEXaHN3M.

@ On makcumusupyet social welfare — cymmaphbiii goxog scex

dAreHToB.
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JpdekTuBHbIE N ONTUMASIbHbIE MEXaHWU3MbI

@ Mel bbl x0Tenu, 4ToObI MexaHu3M Dbl XOPOLLUM.

o [lnsa npamoro mexannsma (Q, M) npasuno pacnpegenenna Q

achchexTnBHO, ecan

Vx Q(x) € argmaxq Z Qjx;.
j=1..N

@ MHaye roeops, obbekT gocTaércs ToOMy, KOMY OH
AEACTBUTENLHO BONbLLE BCETO HYXKEH.
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JpdekTuBHbIE N ONTUMASIbHbIE MEXaHWU3MbI

@ Mel bbl x0Tenu, 4ToObI MexaHu3M Dbl XOPOLLUM.
@ A MOXeT bbITb 3bhekTUBHBIM A/151 NpoaasLa.
@ DTO 3HAYUT, YTO HY>KHO MAKCUMU3MPOBATb OXKUIAEMbI JOXO4,

@ Takue MexaHU3Mbl Ha3bIBAOTCSA ONTUMAa/IbHbIMU.
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@ Mel bbl x0Tenu, 4ToObI MexaHu3M Dbl XOPOLLUM.

"] ﬂlﬂﬂ ONTUManbHOr0 MEXaHN3Ma HY>XKHO MAKCMMN3NPOBATb
E(R) =) Elm(X)],

roe m;(X;) — Boinnata arenta i (X; — ero pacnpepenenue).
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Haww nnaubl

@ Mpl ceiiyac pacCMOTPUM ONTUMAaJIbHbIE MEXAHU3MbI.
@ Hauném c npumepa, a notom byaem ctpouTs bonee obime
KOHCTPYKL UK.

o A B crnepytoulem pasgene 3aliMEMCs 3PPEKTUBHBIMY.
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AyKUUOH BTOPOIA LieHbl C pe3epBHOI LieHOA

o [lasaiiTe onsTb pacCMOTPUM ayKUNOH BTOPOIi LeHbl (OH xe
aykuuoH Bukpn).
@ Ho Ha atoT pas caenaem ogHy moandmkauuo: nobasum
TaKYHO PE3EPBHYO LEHY I, YTO:
@ BbINIPABLUMIA AreHT NAATUT MAKCMMYM MeXJy BTOPOW CTaBKOM
nr;
@ eC/in BCE CTaBKW HUXE r, MPOAaBel, OCTaBaseT Toeap cebe.
@ PesepBHasi ueHa — MUHMMabHAasA, NO KOTOPOI NpoAasel,
COornaceH paccraTbCsA C TOBAPOM.
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CTpaTervm N BbIMJaThbl

@ Bo-nepBbix, CTpaTerum He U3MEHATCS — MO-MPEXHEMY
AOMVHAHTHasi CTpaTernsi B ToM, 4Tobbl roBOpUTL Npasgy
(nposepbTe!).

) BO—BTOPle, KaK N3MEHATCHA Bbll'lJ'laTbl? PaHbLlJe 6b|J'|a BbiMNjaaTa
X
m(x) =J vely)dy,
0

rae g(x) = (N — 1)f(x)F(x)V—2.

@ Yto byget Teneps?
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Bbinnata B ayKUWOHe C pe3epBHOW LIEHOA

e Ternepb TOT, KTO CTaBUT r, OKNAAET 3anaaTuTe npocto rG(r)
(meHbLue r He bbiBaeT).

@ A ToT, KTO CTaBuT bonblue r, OXXNAAET 3aNNaTUTh

X

mix,r) = rG(r) +j vgly)dy.

r
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AyKUUOH NepBOii LieHbI C pe3epBHOI LieHOA

@ HemHOXKO OTBAEYEMCS 1 ewwé pa3 NpONATOCTPUPYEM
MPUHLMWN 9KBNBASIEHTHOCTN AOXOAHOCTMU.

o B aykuuone nepeoii ueHbl aHanus BygeT TOYHO TakUM >Ke, Kak
paHblUe, TOALKO Tenepb YH4aCTHUK C LEHHOCTbIO X < r BoObLe
He DygeT y4acTBOBaTb, M OCTaHETCs

B(x) = Elmax{Yy, r}{|¥1 <]
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AyKUUOH NepBOii LieHbI C pe3epBHOI LieHOA

@ B aykuuone neproii ueHbl aHanus BygeT TOYHO TakKUM >Ke, Kak
paHbLUE, TOALKO TEMePb YHACTHUK C LEHHOCTLIO X < r BOODLe
He byAeT y4acTBOBaThL, U OCTaHETCS

B(x) = Elmax{Yy, ri|V1 <x| =

= r +

G(x) | G(x)

G X
r) ! J yg(y)dy

r

@ YmHoxast Ha G(x), nony4um Ty e camyro AOXOGHOCTb (Ty e
BbINAATY ANS areHTa /).
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JloxonHOCTb

@ Ho, xoTb poxonHOCTL M OOMHAKOBAS Y ABYX ayKLUOHOB, MOXET
BbITb, OHa N3MEHMNACL NO CPAaBHEHUIO C ayKumoHamun bes
PE3EPBHONi LieHbI?

Em(X,r)] = Jw m(x, r)f(x)dx =

r

:J (rG(r) + nyg(y)dy> Flx)dx =

r r
w

= /G(r)(1— F(r)) +J y(1— Fly)lgly)dy.

r

(MBI MEHSTM NOPAJOK UHTErPUPOBAHUS BO BTOPOM
cnaraemom).
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Kak makcnmunsunposath?

o Kak npogaeuy mMakcnMun3npoBaTb AOXOAHOCTb?

@ Ob6o3Haunm 4epe3 xp ero CobCTBEHHYIO LEHHOCTb obbekTa (BO
CKONbKO OH OLEHMBAET TOT hakT, YTO 0OBEKT OCTAHETCS Y

Hero).

o Torpa ero obuwinii 4OX04 OT PE3EPBHON LEHBI ' NOJYYaETCS KaK

Ty = NE[m(X, r)] + F(r)"x.
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Kak makcnmunsunposath?

o Ty = NE[m(X, r)] + F(r)"xo.
e Hapo makcumusuposaTs; npoandpdeperunpyem no r:

dTl
d—ro =N —F(r)—rf(r)G(r)+ NG(r)f(r)xo.
o Ectb Takaa ¢pywkyus pucka; oHa nokaseiaert, rpybo rosops,

MTHOBEHHYH) BEPOATHOCTb KBbIXWUTb»!:

f(x)
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Kak makcnmunsunposath?

o B tepmuHax dpyHkumm pucka nonydaercs

dITy

5 = NA=(r=x)A(r))(1 = F(r))G(r).
p

@ T.e.npn xg >0 % B Xg MOJNOXUTESbHA, T.€. NPOAABLY
BbIFOAHO YCTAaHOBUTL PE3EPBHYIO LEHY r > Xp.

@ lpn xo = 0 Toxe BoIrogHo (nposepbTe). VHade rosops,
PE3EPBHAS LiEHa [O/KHA bbITb BbILUE LEHHOCTU NPOAYKTA AN
npogasuya.
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Kak makcnmunsunposath?

o L = N(1—(r—xo)A(r))(1—F(r))G(r).

© A MakcuMyMm noJly4uTCs, ecnun

(r—xg)A(r)=1, nan r* —

VYnpaxHeHue. [logcunTaTb ONTUManbHYIO F Ol PABHOMEPHOIO
pacnpegeneHuns ueHHocTel arentoe Ha [0, 1]. Kakoii Toraa

OXUNAaeMblli AOXOL Y NPOAABLA U KaKOW OH B Caydae ayKunoHa 6e3
PE3EePBHOl LieHbI?
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[MnaTa 3a y4acTtue

@ BmecTo pesepBHOl LEeHbl MOXHO BBECTM MJaTy 3a yyacTue.
@ Pe3sepBHas ueHa r OTCEKAET yYACTHUKOB C LLEHHOCTAMM X < I.
To »ke camoe Noy4nTCsl, eCNn 3aCTaBUTb €33 BXOA»

3anAaTuTb

ezﬂﬂﬂw,

T.e. OKngaemblii OXOL YHaCTHMKA C LEHHOCTbIO POBHO r.
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Obuwiaa nocTaHoBKa

@ Tenepb BepHEMCS K Haweli bonee obuiein cntyaunn.

@ [lns npamoro mexannsma (Q, M) Mbl MakcuMusnpyem

N
E(R) = ) Elm;(X)],

i=1
roe m;(X;) — Boinnata arenta i (X; — ero pacnpepenenue).

o [laBaiiTe 3TO siIBHO nogcyUTaem.
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Bcnomuum obosHaveHuns

@ gi(z;) — oxumaemas AOXOOHOCTb areHTa /, KOFAa OH rOBOPUT
Z;, a OCTaNbHbIE FOBOPAT NpPaBay:

ailzi) = L Qi x ) )

@ m;(z;) — oxungaemas BbinnaTa areHTa i:

mj(z;) :J M;(z;, x ;) f_i(x_;)dx_;.

—i
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BbiBog, oxxmnpgaemoro noxoga npofasLia

wj

Elmi(X))] = J mi(x) (i) dx; =

a1 () f (i) —J ' J a6 () dtidxi.
0 0

o [lomeHsiem NOPsSIOK MHTErprpoOBaHUs:

J'J'qi(t,-)ﬁ(x,-)dt,-dx,-zj j g (8)F () ddts —
0 0 0 t;

= Jo (1 — Fi(t;))qi(t;)dt;.
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BbiBog, oxxmnpgaemoro noxoga npofasLia

Elmi(X))] = J " mi (i) (i) g =

a1 () f (i) —J ' J a6 () dtidxi.
0 0

@ toro (BcnomHum onpegenetne g;):

(X:)] = m; - x-—il_Fi(Xi) ((xi)fi(xi)dx; =
E[m;(X;)] = :(0)+J0 ( i f(x;) )ql( i) (xi) dx;

_ 1=Filx)\ 5
a Lc <X’ fi(xi) > QDT B
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BbiBog, oxxmnpgaemoro noxoga npofasLia

@ llToro goxog npogaeua nosy4aeTcs Kak

N N o
=y o+ Y[ (v 20 @i
i i\ Xi

i=1

@ Ero HY>XHO ONTUMU3NPOBATb Npu Cneayrowmnx yCnoBumnax:

@ NpaBAMBOCTb, YTO PABHOCU/BLHO HeyBbIBaHUIO Gj;
@ pauMOHaNBLHOCTb, YTO pasHocuabHo m;(0) < 0.
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BupTyanbHble LEeHHOCTU

@ Mbl BBefiEM MOHATME BUPTYaNbHON LEHHOCTY NPELMETA AJis
areHTa i:

1 — Fi(x)

Pi(xi) = x — )

VnpaxHeHue. J[okaxuTe, 4To

EQp;(X;)] =0.
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PerynspHble 3agayn

@ 3agava Au3aiiHa MEXaHW3MOB Ha3blBAaETCsl PEry/IsipHOM, ecnn
ans scex I \p; siBnsieTca Bo3pacTatowei hyHKumned oT x;.

@ JTO 5KBMBAJIEHTHO TOMY, UYTO PYHKUUS pUCKa A; BO3pacTaer,
T.K.

Pi(xi) =x — )

o B panbHeiiwem bynem paccmaTpuBaTh TOJIBKO PerysisipHble
3ajayu.
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[TocMOTpuM Ha pyHKLMIO BHUMATENBHO

@ lNocmoTpum Ha Hawy hyHKLUIO BHUMATENBHO:

N
> mi(0) ZJ 1) Qi () (x) .

i=1 i=1

o [laBaiiTe noka CKOHLEHTPUPYEMCS Ha MOAbIHTErpasibHOM
BbIpaXkeHuu:

N
D ilxi)Qi(x).

i=1
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[TocMOTpuM Ha pyHKLMIO BHUMATENBHO

o [laBaiiTe NoKa CKOHLUEHTPUPYEMCH HA MOALIHTErpaibHOM
BbIpaXkeHuu:

N
D i) Qi(x).
i=1
@ Q noxoxa Ha BECOBYIO (bYHKLNIO, B3BELLMBAOLLYO 1));.

Pe3oHHOo bb1n0 bbl faTh MakCUMasbHBIA BEC MaKCMMAaJIbHOMY
P (ecnm oH NONOXKUTENBHBIA), @ HA OCTAJIbHBLIE MJOHYTh.

@ J710 Obl MaKCUMU3MPOBANO PYHKUNIO B KaXKAOH TOHYKE,
3HAYMT, N MHTErpas TOXe.

@ D70 1 byaeT naeeil KOHCTPYKLUM, HO Mbl €LLE HE YYNTLIBANN
orpaHnyenuns (NpaBAMBOCTb M PALMOHANLHOCTD).
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KOHCprKLJ,VIFI ONTUMAJIbHOIO MEXaHn3Ma

o PaccmoTpum npamoii mexanusm (Q, M), B koTopom:

e Q pacnpegensieT OObEKT MOKYNATENIO i C NONOKUTENLHOR
BepoaTHocThto iff P;(x;) = maxj—1 nPj(x;):

Qi(x) > 0 iff Pi(x;) :j:mlélel)j(ﬁ) > 0.
e nnata M paBHa
M;(x) = Qi(x)x; — J: Qi(zi,x—;)dz;.
@ Mel ceiiqac gokaXkem, 4TO 3TO 1 eCTb ObeLaHHbIi

ONTMMarbHbIli MExaHn3M (ecnu 3agada peryasipHa).
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[MpaBauBOCTH

Q,'(X) > 0 iff 'l.]),'(X,') = max 1])j(Xj) > 0.
Jj=1..N

M;i(x) = Qi(x)x; —J Qi(zi,x_;)dz;.

0
@ MNyctb z; < x;. Torpa, no perynsproctn, \;(z;) < i(x;), u,

3HaunT, gns Beex X Qi(zi,x ) < Qilz,x ;).

@ 3HauuT, g; HeybbIBaAOLWAA, T.€. MEXaHU3M MpPaBAUBbII.
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SddekTuBHBLIE MEXaHN3MBbI AykunoH BTOpOIi LieHbl C pe3epBHON LieHON
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PaunoHanbHoOCTb

Q,'(X) > 0 iff 'll),'(X,') = max 1])j(Xj) > 0.
Jj=1..N

M;i(x) = Qi(x)x; —J Qi(zi,x_;)dz;.

0

@ OueeugHo, uto M;(0,x_;) = 0, 3HauuTt, m;(0) =0, un
MEXaHU3M paLNOHANbHBbI.
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OnTuManbHble MexaHM3MbI Beepenne
SddekTuBHBLIE MEXaHN3MBbI AykunoH BTOpOIi LieHbl C pe3epBHON LieHON
AGV n budget balance O6uwjas noctaHoBKa: AoxoA npojasua

NToro

Qi(x) > 0iff Y;(x;) = .m1a>;vl])j(xj') >0.
J=1..
M;(x) = Qi(x)x; —J ' Qilzi,x_i)dz;.
0
@ ITO paunoHasbHbIli NPaBANBLIA MEXaHU3M.

o OH onTumaneH, T.K. MAKCUMU3UPYET KaXKA0E U3 ABYX
cnaraemblil hopMynbl 4OX0Aa MO OTAENBHOCTM.
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OnTuManbHble MexaHM3MbI Beepenne
SddekTuBHBLIE MEXaHN3MBbI AykunoH BTOpOIi LieHbl C pe3epBHON LieHON
AGV n budget balance O6uwjas noctaHoBKa: AoxoA npojasua

Ero ceoiicTea

@ Bo-nepBbix, MakcuManbHbIli 4OX04 NOJyYaeTcs No NpoCToi
copmyne:

maXx E[R] = E[max{lpl(xl)) co )11’N(XN))O}]-

e [lpyroii Bonpoc: ckoNbKO (MHTYWTUBHO) NnaTuT nobeanTens?
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OnTuManbHble MexaHM3MbI Beepenne
SddekTuBHBLIE MEXaHN3MBbI AykunoH BTOpOIi LieHbl C pe3epBHON LieHON
AGV n budget balance O6uwjas noctaHoBKa: AoxoA npojasua

Ero ceoiicTea

@ PaccmoTpum Hoeyo dhyHKLMIO

yilx_i) =inf{z; [Pi(z) >0 mn V) #iVi(zi) > j(x;)h

@ T.e. 3TO MMHUMaNbHOE 3HaYeHNE CTAaBKN UrpoKa i, KOTOpoe
BbIUIPbIBAET Y BCEX OCTaNbHbIX.

@ Torpa onpepenevne Q byaet Taknm:

1, zi>yilx),
Qilzi,x_j) = P Y
0, z <yilx_i).
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OnTuManbHble MexaHM3MbI Beepenne
SddekTuBHBLIE MEXaHN3MBbI AykunoH BTOpOIi LieHbl C pe3epBHON LieHON
AGV n budget balance O6uwjas noctaHoBKa: AoxoA npojasua

Ero ceoiicTea

("] MO)KHO, 3HAYUT, N UHTErpan NOCHNTATb:

Qilzj,x_j)dz; =

JX" xi —yi(x—i), xi > yilx_i),
0 0, xi < yilx_i).

@ 3HayuT,
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OnTuManbHble MexaHM3MbI Beepenne
SddekTuBHBLIE MEXaHN3MBbI AykunoH BTOpOIi LieHbl C pe3epBHON LieHON
AGV n budget balance O6uwjas noctaHoBKa: AoxoA npojasua

Ero ceoiicTea

@ To ecTb ToNbKO NOBesMTENL YTO-TO NAATWAT, U OH NNATUT
MUHMMaLHYIO CTaBKy, KOTOpas obecnedmBaeT emy BbIATPbILL.

@ DTO B TOYHOCTU OCHOBHOU MPUHLMUN ayKLUOHA BTOPOU LEHbI.

@ Mbl TONILKO 4TO AoKasafu, YTO OH ONTUMafeH. To4YHee, OH C
pe3epBHOI LLeHOIA.
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OnTuManbHble MexaHM3MbI Beepenne
SddekTuBHBLIE MEXaHN3MBbI AykunoH BTOpOIi LieHbl C pe3epBHON LieHON
AGV n budget balance O6uwjas noctaHoBKa: AoxoA npojasua

Eweé pa3 obuwiunii pesynbtat

Teopema

Lns perynspHoii 3agaqu gusasina mexaHusmos mexannsm (Q, M),

roe
Q(X) _ 1) l-l)i(xi) > maXJ#Ill)J(Xj) u l-l)i(xi) > O,
I 0, B npoTuBHOM Cry4ae,
M;(x) = yi(x—i), Wilxi) > maxjz W;(x;) u Pi(x;) >0,

0, B IPOTUBHOM CJly4ae,

ABJ/IAE€TCA ONTUMAJIbHbBIM.
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OnTuManbHble MexaHM3MbI Beepenne
SddekTuBHBLIE MEXaHN3MBbI AykunoH BTOpOIi LieHbl C pe3epBHON LieHON
AGV n budget balance O6uwjas noctaHoBKa: AoxoA npojasua

CrMMeTprYHbIA cny4dai

@ [yctb Bce f; paBHbl (areHTbl cUMMeTpuYHbI). Torga Bce
P =1
@ U nonyyaetcs, uto

yi(x—j) = max {maixxj-,ll)l(O)} .

J#
o TO €CTb nonyqae'rcn B TOYHOCTMK ayKLI,VIOH BTOpOI7I LEHbI C

pesepBHOIi LeHol r =P 1(0).

Vnpaxuenue. [oacuutaiite P~ (0) ans pasHomepHbix
pacnpegenernii Ha [0,1]. CpaBHuUTE C pe3ynbTaTOM NpeablayLEero
ynpaxkHerus. [JosKHO coiiTucs. :)
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@ Ontumanbhbie MexaHnsMbi

o Beepgenne

@ AyKLUUWOH BTOPOIi LieHbl C pe3epBHOI LLEHOI
o Oblas nocTaHoBKa: 4OXOL NPOAaBLa
© >dbdbexTusHble MexaHN3MBI

@ [locTaHoBka 3agaun

@ Mexavnsm VCG
© AGV u budget balance

o Mexannsm AGV

@ Budget balance y xopownx mexaHnsmos
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OnTumanbHble MexaHU3MbI
MNocTaHoeka 3apaqn

SddekTuBHBIE MEXaHN3MBbI
AGV n budget balance Wirzrreen Vd

CyTb

@ Mbl Hay4Ynnncb MakCMMM3NPOBaThL AOXOA MPOAABLA.

o Tenepb paeaiiTe cTaHem anbTpyuctamu u bygem
MakcummsnposaTh social welfare.

@ To ecTb Dymem NbITaTbCS pacnpefennTb BELb TOMY, KOMY OHa

BosibLue BCEro HPaBUTCA.
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OnTumanbHble MexaHU3MbI
MNocTaHoeka 3apaqn

SddekTuBHBIE MEXaHN3MBbI
AGV n budget balance Wirzrreen Vd

OnTuManbHbI ayKUMOH HeahdekTrBeEH

@ Mbl yxe 3HaeM, 4TO ayKLUMOH BTOPOIi LeHbl (be3 pesepsHOii
LeHbl) 3heKTrBEH.

@ A BOT, Hanpumep, ONTUMaJbHbIA ayKUNOH, KOTOPbIW Mbl
TOJIbKO YTO pPacCMaTpUBajN, MOXKET OKa3aTbCH U
HESDDEKTNBHBIM.

o Bo-nepsbix, pesepeHas LeHa aBTOMATWUYECKW MPEANOIaraeT,
4TO MHOTrfA OBBEKT HNKOMY HE JOCTAHETCsl, AaXKe EC/IN eCTb
NOAOXKNTENbHbIE CTABKMU.

@ Bo-BTOpbIX, MakCMN3NPYETCA BUPTYATbHAS LEHHOCTb; €Can
pacnpefeseHnss HeCUMMETPUYHbIE, TO 3TO BOBCE He
9KBMBAJIEHTHO MakCMMU3aLUN CaMUX X;.
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OnTumManbHble MexaHM3MbI
SddekTuBHBIE MEXaHN3MBbI
AGV n budget balance

MocTaHoBka 3apaqn
Mexanuzsm VCG

Onpepenexne

@ Mubl ceiivac byaem 06oblwaTh ayKUMOH BTOPO LEHbI.

@ Bo-nepsbix, 4yTb 0606wmm X': on Tenepb bygeT x; € [, wjl,
4TOBbl pa3pelnTs OTPULATENbHBIE LIEHHOCTU.

Onpegenetne
@yukyuns pacnpeaenenns QF HasbiBaeTcs 3¢hPeKTUBHOM, €CaN OHA

makcumusunpyet social welfare, T.e. Vx € X

N

Q" (x) € argmaxq Z Qjxj.

j=1
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OnTumManbHble MexaHM3MbI
SddekTuBHBIE MEXaHN3MBbI
AGV n budget balance

MocTaHoBka 3apaqn
Mexanuzsm VCG

Onpepenexne

Onpegenetne
®@yukyus pacnpeaenenns QF HasbiBaeTCs 3¢hPeKTUBHOM, €Can OHa

makcumusupyet social welfare, T.e. Vx € X

N

Q*(x) € argmazxq Z Qjxj.

J=1

@ To ecTb NpoCTO AaéM Belb areHTy C MaKCUMasbHOMA
LEHHOCTBIO (€CIN HET HUYbMX).

@ IphekTuBHbIL MEXAHN3M — MeXaHN3M C 3¢pdeKTUBHOI
dyHKuMel pacnpeaeneHuns.
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OnTumManbHble MexaHM3MbI
SddekTuBHBIE MEXaHN3MBbI
AGV n budget balance

MocTaHoBka 3apaqn
Mexanuzsm VCG

Onpepenexne

Onpegenetne
@yukyuns pacnpegenenns QF HasbiBaeTCs 3¢hPEKTUBHOM, €CN OHA

makcumusnpyet social welfare, T.e. Vx € X

N

Q" (x) € argmaxq Z Qjx;.

j=1

o U ewg oano obosHayeHne — ecan Q* yxe scpdpekTrBHa, TO
Mbl 0603Ha4um yepes VW 3HaueHme 3Toro camoro social
welfare:

Wx) =) QF(x)x, Wlx)=) Qx)x.

j=1 J#i
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OnTumManbHble MexaHM3MbI
MocTaHoBka 3agaqn
SddekTuBHBIE MEXaHN3MBbI Mexanuam VCG
AGV n budget balance

cTopus

e VCG — a7o Bukpu-Knapk-I'poyec (Vickrey-Clarke-Groves).
@ DTo He coBMecTHas paboTa, a Tpn pasHbIx:

o Vickrey (1961) — BbIABMHYN UAEIO AYKLMOHA BTOPORA UEHbI;

o Clarke (1971) — npeanona aHANOrNYHbIA MEXaHU3M B
koHTekcTte public goods;

o Groves (1973) — Bcé 0606wn u cpopmynnposan.
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OnTumManbHble MexaHM3MbI
MocTaHoBka 3agaqn
SddekTuBHBIE MEXaHN3MBbI Mexanuam VCG
AGV n budget balance

Onpepenexne

Onpegenexue

Mexanuzm VCG (Vickrey-Clarke-Groves) — 3710 3¢bchekTuBHbIIi
mexaHusm ¢ npasunom naatexa MY : X — RN:

MY (x) = W (e, x_j) — W_i(x).

@ OH spcpexTuBHbIf, T.€. NpaBuio pacnpegenennsa Q yxe

3ajaHo:
N

Q*(x) € argmaxq Z Qjx;.

j=1
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OnTumanbHble MexaHU3MbI
MNocTaHoBeka 3apaqn

SddekTuBHBIE MEXaHN3MBbI
AGV n budget balance Mierzrrezen V9E

Onpepenexne

Onpegenexue

Mexanuzm VCG (Vickrey-Clarke-Groves) — 3710 3¢bchekTuBHbIIi
mexaHusm ¢ npasunom naatexa MY : X — RN:

MY (x) = W (o, x_;) — W_i(x).

]

° I\/I,-V(x) — 5To0 pasHuua mexay obumm welfare npn
HauMeHbLUEN BO3MOXXHOW cTaBke areHTa / n welfare Bcex
OCTasIbHbIX areHTOB Mpu TEKYLUEel CTaBKe.

@ To ecTb, rpybo roBopsi, HACKOABKO areHT CYMMapHO Caenan

XY>XKe OpYrum.
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OnTumManbHble MexaHM3MbI
MocTaHoBka 3agaqn
SddekTuBHBIE MEXaHN3MBbI Mexanuam VCG
AGV n budget balance

Onpepenexne

Onpegenexue

Mexanuzm VCG (Vickrey-Clarke-Groves) — 3710 3¢bchekTuBHbIIi
mexaHusm ¢ npasunom naatexa MY : X — RN:

MY (x) = W (e, x_j) — W_i(x).

@ B konTekcTe aykumonos & = 0, n nonyvaercs B TOUHOCTH
ayKLUUOH BTOPOii ueHbl (nposepbTe!).

Cepreili Hukonenko OnTtumaneHble n 3chbpeKTUBHbIE MEXaHU3MbI



OnTumanbHble MexaHU3MbI
MNocTaHoBeka 3apaqn

SddekTuBHBIE MEXaHN3MBbI
AGV n budget balance Mierzrrezen V9E

[MpaBauBOCTH

o Ecnn ppyrue areHTtsl roBopat x_;, To npubbiab areHTa i oT
CTaBKU Zzj

N
Q*(zi,x—i)xi — MY (zj,x_;) = Z Qf (ziyx—i)xj — W (e, x ).
=

@ BbluuTtaeMoe oT z He 3aBUCUT, a YMEHbLIaeMoe no
onpepeneruto Q* MakCUMU3NPyeTCs, KOTAA i TOBOPUT Npasay.

@ 3HauwuT, aykuymon VCG npaeaus.
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OnTumanbHble MexaHU3MbI
MNocTaHoBeka 3apaqn

SddekTuBHBIE MEXaHN3MBbI
AGV n budget balance Mierzrrezen V9E

PauunoHanbHOCTb

@ Mbl MHOrO y>xe CBOWCTB 3HAaeM y npaBAuBbiXx MexaHu3moe. B
4aCTHOCTU, OXKMAAEMAs AOXOLHOCTb

UI-V(X,') - E[W(XI')Xfl.) - W(O(,',Xfi)]

byaeT Bo3pacTatoLleli U BbINYKAOW PyHKLMEN.

° U,-V(oc,-) =0 u, no MOHOTOHHOCTU, MbI noay4daem, 4to VCG
paLMOHaneH.
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OnTumanbHble MexaHU3MbI
MNocTaHoBeka 3apaqn

SddekTuBHBIE MEXaHN3MBbI
AGV n budget balance Mierzrrezen V9E

MakcumanbHasi apdeKkTUBHOCTb

@ PaccmoTpum Tenepb Apyroii Kakoii-Hubyab scpbekTnBHbIl
MEXaHWU3M, KOTOPbI TOXE NpaBAnB.

@ Torga, no NMpUHLMMNY SKBNBANEHTHOCTU LOXOAHOCTM, ETO
noxogHocte U; oTnunyaercs ot U,-V Ha KOHCTaHTY.

o Ho ecnn Uj(o;) < UY () = 0, To mexatuam byget
HepaymMoHanbHbiM (y areHTa / C LEHHOCTBIO (X; OTPULATENbHAS
OXKNAaeMas AOXOLHOCTb).

o 3nauuT, Ui(z) > UY(z), T.e. Apyroii mexanusm bonblue faét
areHTaMm; Npu OGMHAKOBOM pacnpegenednn Q* 31o 3HaunT,
4TO areHTbl MAATAT MEHbLLE.
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OnTumManbHble MexaHM3MbI
SddekTuBHBIE MEXaHN3MBbI
AGV n budget balance

MocTaHoBka 3apaqn
Mexanusm VCG

Teopema

Teopema

Cpean Bcex MEXaHU3MOB, KOTOPbIE PACNPEAENSIIOT OAUH OOBEKT U
ABASIOTCH 5GhhEKTUBHBIMIN, NPABAUBLIMU U PALUOHANBHBIMU,
mvexannsm VCG MakCuMu3npyeT oxuaaeMble BbiNAaTbl KaXA0ro
arenTa.
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OnTumManbHble MexaHM3MbI
SddekTuBHBIE MEXaHN3MBbI
AGV n budget balance

MocTaHoBka 3apaqn
Mexanusm VCG

Obcy»xaeHue

Teopema

Cpean Bcex MEXaHU3MOB, KOTOPbIE PACNPEAENSIIOT OAUH OOBEKT U
ABASIOTCH 5GhhEKTUBHBIMIN, NPABAUBLIMU U PALUOHANBHBIMU,
mvexannsm VCG MakCuMu3npyeT oxuaaeMble BbiNAaTbl KaXA0ro
arenTa.

o Ha camom pene paxe makcumusupys seinnatsl, VCG Bcé
PaBHO He MOXET A0buTbCs Toro, 4Tobbl BanaHc cxoguncs.

@ Mubl celiyac paccmoTpum apyroii anropuTm, B HEM BanaHc
BymeT cxoanTbCs, HO He DYAeT pauuoHaIbHOCTY.
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OnTumManbHble MexaHM3MbI
SddekTuBHBIE MEXaHN3MBbI
AGV n budget balance

MocTaHoBka 3apaqn
Mexanusm VCG

Obcy»xaeHue

Teopema

Cpean Bcex MEXaHU3MOB, KOTOPbIE PACNPEAENSIIOT OAUH OOBEKT U
ABASIOTCH 5GhhEKTUBHBIMIN, NPABAUBLIMU U PALUOHANBHBIMU,
mvexannsm VCG MakCuMu3npyeT oxuaaeMble BbiNAaTbl KaXA0ro
arenTa.

@ Ho 3aTo 3Ta TeopeMa NOMOXET HaM MOHATb, a bbiBaeT BoobLLE
Tak, 4To banaHc cxoguTca.
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OnTumManbHble MexaHM3MbI
SddekTuBHBIE MEXaHN3MBbI
AGV n budget balance

MocTaHoBka 3apaqn
Mexanusm VCG

BbluncnutenbHas 3pdekTUBHOCTb

@ Ewgé Hy>xxHo noHumaTb, 4To mexanusm VCG, npn Bcex cBoux
XOPOLUMX CBOWMCTBAX, MOXKET OKa3aTbCA COBEPLUEHHO
HEpeannCTUYEH.

@ Hago pewats cnoxHyto 3agady ontumusaunn. MoxHo am 310

caenatb beicTpo? Korga kak.

@ 3apjava caenaTb BbIYUCANTENBHO IGDCOEKTUBHBIN MEXaHN3M,
T.e. MEXaHN3M, KOTOpPbIii Bbl, Hanpumep, paboTan
NOJNHOMUNANBHO JOATO, — 3TO COBCEM Apyrasl 3a4aqa.

@ AHasnormn4xo Ansa ONTUMaNlbHbIX MEXaHU3MOB.
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@ Ontumanbhbie MexaHnsMbi

o Beepgenne

@ AyKLUUWOH BTOPOIi LieHbl C pe3epBHOI LLEHOI
o Oblas nocTaHoBKa: 4OXOL NPOAaBLa
© >dbdbekTuBHEIE MeXaHU3MBI

@ [locTanoBeka 3aga4yn

@ Mexanusm VCG
© AGV n budget balance

@ Mexaunsm AGV

@ Budget balance y xopownx mexaHnzmos
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OnTumManbHble MexaHM3MbI
Mexanuzm AGV
SddekTuBHBLIE MEXaHN3MBbI

AGV u budget balance Budget balance y xopowunx mexanusmos

Budget balance

@ Mol 661 x0Tenn, 4TObbl Y HaMX MEXaHU3MOB CXO4MUJICS
6ananc (budget balance property).

o VHaue roeops, 4yTObLI OHU MOrAK CyLWEeCTBOBATbL 6e3 BHELWHNX

BANBAHWIA.

(] CDopl\/laano 3TO BbIPAaXAE€TCA Kak

N

Z M;(x) =0,

i=1

T.€. CYyMMa BbINNAT BCEX Aar€HTOB paBHa HYJHO.
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OnTumManbHble MexaHM3MbI
SddekTuBHBLIE MEXaHN3MBbI
AGV n budget balance

Mexannzm AGV

Mexanuzm AGV
Budget balance y xopowunx mexanusmos

o AGV — ot Arrow—d'Aspremont—Gérard-Varet.
@ llcTopusi Toxe HenpocTas:

o [lge HezaBucumbix pabotsl — Arrow (1979) u
d’Aspremont—Gérard-Varet (1979).
o Bonee toro, Gérard-Varet — 310 ogmuH 4enoBek, a He fBa. :)
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OnTumManbHble MexaHM3MbI
SddekTuBHBLIE MEXaHN3MBbI
AGV n budget balance

Mexannzm AGV

Mexanuzm AGV
Budget balance y xopowunx mexanusmos

@ DToT MexaHn3m Toxe appekTuer (T.e. ucnonbsyer Q).

o Ero suinnatel M# onpeaensitotcs kak

1
MA(x) = 5 D Bx W0, Xj)—Ex_ [W-i(x;, X
) Tenepb 04YEeBUAHO, 4YTO AN BCEX X

N
Z M,A(X) =0.

i=1
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OnTumManbHble MexaHM3MbI Mexanmnam AGV
SddekTuBHBLIE MEXaHN3MBbI
AGV n budget balance

Mexannzm AGV

Budget balance y xopowunx mexanusmos

@ MexaHusm AGV npaBgue: ecnu gpyrue areHTbl roBopsAT X_j, a
areHT /| rOBOPUT Z;, OH NoJjy4aeT

EX,,’[Q;((ZI) ) + W_ (ZI) I)]_

—Ex Z Ex_;[W_;(Xj, X)]
J#l

@ Bbiuntaemoe He 3aBNCUT OT Zzj, @ NEPBOE MAKCUMU3MPYETCS
npu z; = Xx;.
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OnTumanbHble MexaHU3MbI

Mexanuzm AGV
3de)AeévZH;I:d'\gA::ab2T::c‘: Budget balance y xopowunx mexanusmos

Teopema

Teopema

SbcheKTUBHBIG, NPABAUBHIN U PALNOHATBHBIA MEXAHN3M, Y
KOTOPOro cxoanTcsi banaHc, CyLjecTByeT Torga v TOJIbKO TOrAa,
korna mexaHusm VCG gaét nonoxunTensHyo oxugaemyro npubbib
ayKYUOHEDY.
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OnTumManbHble MexaHM3MbI
SddekTuBHBLIE MEXaHN3MBbI
AGV n budget balance

Mexanuzm AGV
Budget balance y xopowunx mexanusmos

JlokazaTenbCcTBO

@ B ogHy ctopony tpuenansio: VCG gosxeH gasatb npubbiib,
NOTOMY YTO OH CaMblii 3¢pEeKTUBHbIIA.

@ Ham HyxHO gokazaTb B gpyryto CTOpPOHY: NpeabsiBUTL
KOHCTPYKLMIO TaKOrO 3aMe4aTebHOr0 MexaHn3ma B TOM
cnydae, korga VCG paér npubebins.
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OnTumManbHble MexaHM3MbI
SddekTuBHBLIE MEXaHN3MBbI
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Mexanuzm AGV
Budget balance y xopowunx mexanusmos

JlokazaTenbCcTBO

o Hauném c mexauusma AGYV MA. MpuHumun sKBuBaNEHTHOCTH

[OXOOHOCTWN HaM TOBOPUT, YTO €CTb TAKNE KOHCTAHThI CIA, 4TO

UL (x;) = E[W (x;, X_;)] — .

1 1

: v
o [lna VCG 3To Toxke BEPHO: CYLLECTBYIOT TaKne KOHCTaHThLI C;”

4To
A 1%
Ui (xi) = EIW(x;, X)] — ¢;”.
@ Mul ceiivac noanpasum AGV Tak, 4Tobbl oH Npubbinb gasan,
OCTaBasiCb PaLNOHANbHbIM.
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@ [aHo, yto VCG npunocuT npunbbiis:
N
E|) MY(X)|>o0.
i=1
@ [ockonbky AGV no onpegeneHnto B Hyse:
N N
E|} MY(X)|=E|) MAX)
i=1 i=1

(*] V|J1VI, B TEPMWUHAX HAWWNX KOHCTAHT,

N N
Serzy e
i=1

i=1
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N N
oY i/ >yt

@ Onpegenum Teneps nonpasku: gns i = 2..N

N
A |4
d,':C,-—C,-, dlz—Zd,'.
=2

@ Vickombim mexaHuzmom bygper

/\//,'(X) = MIA(X) + d;.
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OnTumManbHble MexaHM3MbI
Mexanuzm AGV
SddekTuBHBLIE MEXaHN3MBbI

AGV u budget balance Budget balance y xopowunx mexanusmos

JlokazaTenbCcTBO

o M;(x)= Mf‘(x) +d;.
e OuesugHo, bananc cxogutcs (310 M4, noanpasnerHeiii Ha
KOHCTaHTbI, KOTOpble B Cymme gatoT 0).

@ MexaHusm I'IpaB,lJ,VIBbIﬁ, NOTOMY 4YTO BbINAATbI areéHTa
OTNINYHAKTCA OT BbINJAAT NPAaBAUBOIO MA Ha KOHCTaHTY.

@ Hapo To/bKO NpoBepuTH, HTO OH PaLMOHaNbHLIN, TO €CTb
OXKUAAHUE KaXKAOro areHTa bonbLie Hyns.
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o lnai#1
Ui(x;) = UA(x) + d; = UA(q) + ¢ — ¢ = UY (x) > 0.

@ [1ns nepBoOro areHTa BCE TO & CAMOE, HYXXHO TONbLKO
3dME€TUTb, 4YTO

T.K. obwas cymma Y MV > YV A
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Cnacubo 3a BHumaHue!

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

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

o 3axoguTe B XK Lsmartnik.

Cepreii Hukonenko OnTtumaneHblie n 3chbpeKTUBHbIE MEXaHU3MbI



