Teopusa nrp nm. A.C. bpemseHa

Bonpoc VlHd)O

YBa)kaeMble y4aCTHUKN!

OnumnuagHoe 3agaHue no HanpasJsieHUIo «Teopuns Urp» COCTOUT TOJIbLKO U3 I/lHBapI/IaHTHOI7I HacTu.
3TO0 03Ha4vaeT, 4To BaMm HYXXHO NOCTapaTbCA pelwnTb BCe 3afa4 N OTBETUTb Ha BCe BOMPOChHI,
4TOObI npeTeHaoBaTb Ha NpPM30oBble MeCTa.

Bce 3apaHuns BbIMONHAOTCA B 3TON CUCTEME: peLLEHNS BHOCUTE B CnelmanbHoe nose 419 OTBETOB.
Ecnu peweHne TpebyeT ykazaHus opMy s, rpachnKoB U CXEM, MOXKHO BbINMOJIHUTb PeLLEeHne Ha
YUCTBIX IUCTax A4 1 3arpy3uTb dpoTo/ckaH paboTbl B KOHLe cocTa3aHus (Ha 3To y Bac 6yaeT 15
MUHYT).

Mpwy BLINOIHEHNMN 3a4aHUIT MOXKHO MCMOJIb30BaTh YePHOBUK (B Ka4yecTBe YepHOBMKA pa3peLleHo
NCNoJsIb30BaTb YNCTble NUCTbI ByMaru. NMpu HeobXoAUMOCTU MOXKeTe AenaTb YEPHOBbLIE MOMETKE B
OKHE OTBETOB BHYTPU TECTUPYIOLLLEA CUCTEMBI), HO Ha NPOBEPKY OH He MpeabABAAeTCS.
Mcnonb3oBaHMe CTOPOHHUX PECYPCOB 1 CMPABOYHbIX MAaTepPMasioB CTPOro 3anpeLyeHo.

B nocnepHue 15 MUHYT, KOrga TaiMep NOoACBETUTCA KPACHbIM, BbINOMHATbL 3aAaHusA
3anpeLueHo: 3TO BpeMs OTBEAEHO Ha 3arpysKy c¢dannos. Ec/iv cnpaBuTech € 3afaHnsaMm
paHblUe, MOXXeTe He [0XKMAATbCsA NocnefHuX 15 MUHYT, @ HauMHaTb 3arpy>xaTb (aiisibl 1
3aBepluaTh paboTy, HO C MOMEHTa Havana hoTorpadupoBaHNsA/CKaHMPOBaHNA AeNaTb MOMETKM B
paboTe y)e He pa3pellaeTcs.

Bepwum B Baw ycnex!

NHCTpyKUMKM OT cocTaBuTeNen 3afaHunin:

e YCnoBue KaXk[oln 3afayun NpuBefeHO Ha PyCCKOM M aHT IMACKOM a3bike. PelieHne MoxeT BbIThb
NpefCcTaB/IEHO Kak Ha PYCCKOM, Tak U Ha aHMJINNCKOM si3blke. HMKaKunx [oMnoHUTEesNbHbIX 6annos,
BMPOYEM, Kak U LITPaoB, 3a peLLeHNe Ha aHI IMACKOM A3blKe He NpefyCMOTPEHO.

e PelueHVe 0OKHO BbITb XOPOLLO CTPYKTYPUPOBAHHLIM, N3/I0)KEHO FPaMOTHbIM $i3bIKOM, @ MOYepK
— pacrno3HaBaeMbIM. OTBEThl Ha Ka4YeCTBEHHble BOMPOCh! A0/KHbI ObITh yoeanTensHo
apryMeHTUpoBaHbl, HO AJIMHHbIE PACCYXAEHWS, HE OTHOCALLMECS K CYTW iefa, MOryT HeraTuBHO
NOB/INATb Ha OLLEHKY.

e Bce Wwaru B pelleHnn fosKHbl 6bITb 060CHOBaHbI, BCE BbIYNCIEHMWS LOJIKHbI MPUCYTCTBOBaThL B
paboTe.

e Ec/v npuBefeHHoe pelleHre SBNSeTCA HeBepHbIM, nepevyepkHuTe ero (NnepedepkHyToe
pelleHne He NpoBepseTca) U NPUBEANTE KOPPEKTHYIO BEPCUIO.

o [1py HaNN4YNN HECKOJIbKNX BapMaHTOB peLleHns 04HOr0 1 TOro e 3aJaHuns, MPOBepSAoLWL A caM
onpenensieT, Kakoe N3 peLleHni NoANEXNT NPOBEPKe, a anennsaummn ¢ npocsbom NposepuTb
APpYron BapuaHT peLleHns He NPUHUMatoTCS.
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CeKkpeT 4eTHOCTH

Teopusa urp cooepXxuT B cebe MHoro KpacuBbIX U Heo4YeBUOHbIX pakToB. O4HO AOKa3aTeNbCTBO
cyuiecTBoBaHUsA paBHoBecus Hawa vyero ctouT! ECTb 1 gpyrve npumepbl HEOYEBUHBIX TEOPEM.
P06epT YunncoH pgoka3san B 1971 roay, 4To rno4YTn BCe KOHEeYHble Nrpbl UMEKT HEYETHOE YNCJI0
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Teopusa nrp nm. A.C. bpemseHa
paBHoBecuin Hawa. MNpo 3Ty TeopeMy, CMbIC/ CJIOBOCOYETAHNSA MOYTU BCE U UHTYUTUBHYIO
MHTepnpeTaumnio AOKa3aTesIbCTBa Mbl pacCKa)keM B paine C pelleHnsaMun 3ajay onmmnumaabl. K
CYaCTblO, OT YY4aCTHMKOB oNMMNaAbl He TpebyeTcs AoKa3aTb 3TY CNOXKHYI0 TeopeMy. B pamkax
3TOW 3a4a4uM Mbl INLLb NOKaXKeM, 4TO B (POPMYIMPOBKE TeopeMbl HeNb3 3aMeHNTb NOYTU BCE Ha
BCe.

MprBeanUTE NPUMEP UTPbl Ha ABYX MFTPOKOB C KOHEYHbIM YNCJIOM YACTbIX CTPaTernn,
KoTopasi UMeeT:

1. beckoHe4Hoe Y1co paBHoBecuii Halwa;
2. KOHEeYHoe YeTHOoe YMNC/0 paBHOBeCcUin Hawwa.

He 3abyabTe nokasaTb, YTO Ball NpUMep NOAXOAUT Mof yciaosue!

MpumeuyaHnue: PapHoBecneM Halwa Mbl CYUTaeM Kak paBHOBECHE B YNCTLIX CTPATErnsax, Tak n
paBHOBECKE B CMELLIaHHbIX CTpaTermnax.

The Secret of Evenness

Game theory contains many beautiful and non-obvious facts, i.e. the proof of the existence of the
Nash equilibrium. There are other examples of hon-obvious theorems. In 1971, Robert Wilson proved
that almost all finite games have an odd number of Nash equilibria. We will tell the meaning of the
phrase almost everything and the intuitive interpretation of the proof in the file with solutions to the
problems of the Olympiad. Fortunately, the participants of the Olympiad are not required to prove
this complex theorem. We ask you only to show that in the formulation of the theorem it is
impossible to replace almost everything with everything.

Give an example of a two-player game with a finite number of pure strategies that has:

1. an infinite number of Nash equilibria;
2. afinite even number of Nash equilibria.

Don't forget to show that your example fits the condition!

Note: Nash equilibrium can be both in pure strategies and in mixed strategies.
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Nopopa

Fopofa — nrpa, B KOTOPOW UFPOKKM MO 04epen Ha3blBaloT ropof, Ha3BaHMe KOTOPOro HaYMHaeTCs
Ha Ty 6yKBY, KOTOPOI OKaH4YMBaeTCs Ha3BaHWe NpeablayLiero ropoaa. lNepsbiit UFPOK B CBOW
nepBbI X0 MOXXeT Ha3BaTb /toboi ropod. Henb3si Ha3biBaTh FOPOAA, KOTOPble HbIN Ha3BaHbI
paHee NobbIM U3 UTPOKOB. MPOUrPLIBAET UTPOK, KOTOPbLIV HE MOXKET CAeNaThb XOA4,.

Opy3bs Aun B xnByT B cTpaHe Abab6a. OHU pelunnn cbirpaTb B ropoaa, NpUYemM oHU A0r0BOPUIINCH
NCMNoJIb30BaTb B UFPe TOJ/IbKO ropoda CBoen cTpaHbl. CKa3o4yHasa cCTpaHa

Ababba npvMeyaTesibHa TeM, YTO B ee aJihaBUTE eCTb TONbKO ABe ByKBbl: A U b. [ipy3bs OTANYHO
3HaloT reorpaduio CBoel CTpaHbl:

- eCTb O ropoAoB, KOTOPble HA4YNHATCA Ha A 1 3aKaH4YMBaKTCA Ha A
- eCTb b ropoaoB, KOTOpble HA4YMHAKTCA Ha A 1 3aKaH4YMBalOTCA Ha b
- eCTb C ropoZl0B, KOTOPbIE Ha4YMHaTCA Ha b 1 3akaH4YmMBalOTCA Ha A
- eCcTb d ropoaoB, KOTOpble Ha4YMHaTCA Ha b 1 3akaH4YuBaloTCA Ha b

a, b, ¢, d - uenbie HeoTpMUaTeNbHbIe YUCa. MepBbI X04 AenaeT Urpok A. ONuLINTE MHOXXeCTBO
Bcex (q, b, ¢, d), npu KOTopbIX y Urpoka b eCTb BbINIPbILLHAA CTPATErus.

Shiritori

Cities (shiritory, jielong) is a game in which players announce a city whose name begins with the
letter that ends with the previous city's name in turn. The first player may name any city on her first

turn. You cannot name cities that were previously named by any of the players. The player who
cannot make a move loses.
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Teopusa nrp nm. A.C. bpemseHa
Friends A and B live in country Ababba. They decide to play cities, and they agree to use only the
cities of their country in the game. The fabulous country of Ababba is notable for the fact that there
are only two letters in its alphabet: A and B. Friends know the geography of their country very well:

- there are a cities that start with A and end with A
- there are b cities that start with A and end with B
- there are c cities that start with B and end with A
- there are d cities that start with B and end with B

a, b, ¢, d are non-negative integers. Player A makes the first move. Describe the set of all (a,b,c,d)
for which player B has a winning strategy.
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MepBe>Xun pblIHOK

Ectb N megBepnen n k<N ynbeB, Ka)Kablll MeBefb N UMEET KaKON-TO BEC Wn>0, N KaXkabln ynen
COAEPXUT KaKytlo-To Maccy mi>0 Ména. Kaxkabihi measenb BoibupaeT 04uH U3 YJIbEB, M NOC/1E 3TOro
MEQ Ka)kK4oro yNibs OeNTCS MexXAy BbibpaBWIUMKN ero MeaBefssMM NPONopLMOHalIbHO UX BECY.
Bcerpa /in B 3TOM Urpe cyllecTsyeT paBHoBecKe no Haly B 4McTbIX cTpaTernax? (To ecTb, Takoe
pa3bueHne meaBenen rno yabsM, 4TO HUKTO HE XO4YET B OAHOCTOPOHHEM NOPSiAKE MOMEHATbL CBON
ynei Ha apyroii.) [JokaXxute unm npuseanmTe KOHTpnpumep.

Bear market

There are N bears and k<N hives, each bear n has some weight w,>0, and each hive contains some

mass mg>0 of honey. Each bear chooses one of the hives, and after that the honey from each hive is
divided among the bears that chose it in proportion to their weights. Does this game always have a

Nash equilibrium in pure strategies? (That is such a division of bears into hives that no one wants to
unilaterally change their hive for another.) Prove this or give a counterexample.
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Donruit 6an(n)

B ye3nHoM ropoge NN Ha 6any BcTpeyatoTcst N KaBanepos 1 N fam. Y Bcex KaBasiepoB 1 Aam
CcTporuve npeanoyTeHUs OTHOCUTESIbHO NapTHePOB. 11 BCeX KaBasiepoB 1 AaM TaHLEeBaTb XOTs bbl
C KeM-TO Jiy'llle, YeM CTOSITb B 04MHOYeCTBe.

Bo BpeMs TaHLa onpefeneHne nap NnpoucxoanT cnegytowimm obpasom. Ha nepsom kpyre
MpuUrialeHnn KaXkabii KaBasiep nNpurjaliaeT CBO “rnepByto” gamy (Ty, KOTOpas HpaBUTCA eMy
6onbLue Bcero). lama BuiBMpaeT 13 BCex NpUraalleHnin nyyllee n 0TKasbiBaeT 0CTaslbHbIM. OHakKo
OHa He CNewunT C OTBETOM NyYLLIEMY N3 NPUIIAaCcMBLUKX, 0XKMAas, 4To B byayLiem oHa MoXxeT
noJsly4nTb NpuUrnaweHmne ot 6osiee )enaHHOro kaBasiepa. Ha BTOpoM Kpyre Kakablii kKaBanep,
NOYYUBLUNIA OTKa3 UAET K cBoell “BTopoi” fame (nyuyluelr, KoTopas ewé He oTKasasa), U CHOBa
KaXkaasa nama BbibupaeT n3 Bcex npurialleHunin ny4yuee n oTKasbiBaeT oCTanbHbIM, /l Tak fanee
nokKa BCe He pa30bbtloTCA Ha Napsbl.

Tak Ha4yMHanacb 3agada 4 chnHanbHoro atana OTkpbiTon Onnmnuaasl BLUS no Teopun urp 2017.
Hy>Ho 6b1s10 cCpaBHUTL ABa crocoba chopMmpoBaHUA Nap. B Halwem pemerike onncaH oaunH 13
crnocobos.

3ToT cnocob hopMupoBaHms Nap 3pPeKTUBHbLIN, HO HACKOILKO OH BbICTPLIN? Beab NoKa kKasasiepsbl
XOOAT OT O4HOW AaMe K APYrOoi, MOXKeT 3aKOHYUTbCS My3blKa!
MycTb N=3.

1. loKaXknTe, 4TO NATU KPYroB [OCTAaTOYHO, 4HTOObI ChopMUpPOBaTL BCE TPU Napbl.

3aknounTenbHblii aTan Onumnuaabl CTYAEHTOB U BbIMYCKHUKOB «Bbicliasn nura» — 2023 T.



Teopusa nrp nm. A.C. bpemseHa
2. MpuBepuTe NpuMep NpegnoYTeHNN, NPY KOTOPbIX BCe napbl 6yayT chopMnpoBaHbl TOILKO Ha
MATbIA KPYT.

MycTb N Tenepb NpPoON3BOJILHOE.

3. 0603Ha4mM yepes T(N) MakcUManbHOE YNCIIO0 LLAros, KOTOPoe MoXeT NoTpeboBaThCA Ha To,
4To6bI N KaBanepos 1 N nam pa3buance Ha napbl. OueHnTe T(N) cBepxy, 4eM TouYHee TeM nyulle.

4. TOT >Ke BOMNpoC MNpo OLEeHKY CHU3Y.
Long dance

In the county town NN, N gentlemen and N ladies meet at a ball. All gentlemen and ladies have strict
preferences regarding partners. For all gentlemen and ladies, dancing with at least someone is
better than standing alone. During the dance, forming pairs occurs as follows. On the first round of
invitations, each gentleman invites his “first” lady (the one that he likes the most). The lady chooses
the best of all the invitations and refuses the rest. However, she is in no hurry to accept the best of
the invitees, expecting that in

In the future, she may receive an invitation from a more prefferable gentleman. On the second
round, each cavalier who has received a refusal goes to his “second” lady (the best one who has not
yet refused), and again each lady chooses the best from all the invitations and refuses the rest, and
so on until everyone is divided into pairs.

This is how the task of the 4th final stage of the HSE Open Olympiad in Game Theory 2017 began. It
was necessary to compare two methods of forming pairs. Our remake describes one of the ways.
This method is efficient, but how fast is it? After all, while gentlemen go from one lady to another, the
music may end!

Let N=3.

1. Prove that five rounds are enough to form all three pairs.

2. Give an example of preferences under which all pairs will be formed ecactly on the fifth round.
Let N now be arbitrary.

3. Denote by T(N) the maximum number of rounds that may be required for N gentlemen and N
ladies to pair up. Estimate T(N) from above, the more accurate the better.

4. The same question about the estimate from below.
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INMyyiwe BeITE 340P0OBLIM K YMHbIM

PobepT Aymat (Mrpok 1), Apuane PyburwTeiiH (urpok 2) u Pogxep Maiiepcon (Mrpok 3) paumoHansHs! 8
BOMpOCax 34pasooxpadeHua. Kak ToMbKO Ha pbIHOK BbIMYCKAeTCA HOBAA 3KCMepUMeHTaneHaA BakUMHa oT
KOBWAE, K&XObIi M3 HUX JOMTKEH PELLWTL, OCTaToMHO N oHa BesonacHa ona Toro, 4Tobsl NPpUBKUTLCA.
[Npofnema B ToM, 4TO MMELWERCA ¥ KaKO0ro MHhopMaLry HEQOCTAaTONHO ANA Toro, 4Tobbl BeITh
YBEpEHHbIM HAaBEpHAKA. VI3HauanbHO M3BECTHO, YTO BO3MOXHBI ABa COCToAHMA Mupa: W = S (To ecTb
npusueka Hesonacra) u W = I (To ecTh NpYBMBKA MOKET METh OTNOMKEHHbIE NoBoYHbIE 3diderThl). Mpu
3TOM aNpUOPHaA BEPOATHOCT TOMD, YT W = S, pagHa p = %.B nobasok, kawgei urpok t = 1,2, 3
obnagaeT YacTHOR uHopmaumen m; < {S, D}, NOYepnHYTOR 0T TalHbIX YHUKaNbHbLIX 3KCNEpTOB W13
MHTEpPHETE, KOTOpaA BepHa ¢ BEPOATHOCTEI § > P. To ecTk ecnu NpUBMBKa AeicTBUTENsHD DesonacHa,
T0M; = S ¢ BepoaTHocTeio @ n 12; = 1D ¢ BeposaTHocTio 1 — g. Bonee Toro, nput 3aaaHHOM W
cnyyaliHele BeNUYMHbI CUTHANOE CTATUCTUYECKH HE3aBUCHMBL

1. TyC Tk MIPOKK NPUHUMAIOT pPelleHus, MPYBMTBCA MNK HEeT, B Takoil o4epegHocTi: CHavana Ayman
BblbupaeT 4 & {npnBuBaTbCH, HenpuBMBaTbc:ﬂ}, notom PyBuHwTenH BelbupaeT dg, notom MainepcoH
BbIOMpaeT da, M NPUHeM Kaxgbli Cpasy NULWeT NoCcT O CBOeM PelleHnk B COLCEeTH, KOTOpLIA YUTaoT Bce
Aapyrve nepen cobcTBeHHbIM peleHneM. Kaxobiil MrPoK Xo4eT 04HOro: He oWBUTLCA U coenaTe NPUBHBKY,
ecniu oHa Ge30MacHa, Ho He AenaTk, ECAK ONACHa, — B TAKOM CRyYae OH MOMyYaeT BbInrpbIl, pasHbiii 1 (1
BbIMIPbILL, paBHbIi 0 B NPOTUBONONOXHOM cnyyae). HaliauTe, kak BbiGop PyBuHwTeiiHa ByaeT 3aBUCETh OT
Mo 1 ;.
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Teopusa nrp nm. A.C. bpemseHa
2. HaiowuTe, Kak BeiGop Maiiepcona ByneT 3aBuceTb oT @, @ 1M M.

3. MycTts umetoTca N TonoBbxX MUPOBLIX CAELMANMCTOR N0 TEOPHM UIP, BCE OHW 3HAKOMBI W APYKaT B
coumansHoii ceTi. MpK Kakux YCNOBUAX Ha CMIHaNkLI NPOMCXOANT MHMOPMALIMOHHBIA KacKan: ecnn 11t; = S,
TO B PABHOBECUM @7 = Qg = ... = Oy NPUBUBATLCA?

It's better to be healthy and smart

Robert Aumann (Player 1), Ariel Rubinstein (Player 2), and Roger Myerson (Player 3) are
rational about healthcare. As soon as a new experimental covid vaccine is released to the
market, each of them has to decide if it is safe enough to participate in vaccination. The
problem is that the information available to everyone is not enough to be sure in its safety.
Initially, it is known that two states of the world are possible: W = S (that is, the vaccine is
safe) and w = D (that is, the vaccine can have delayed side effects). A prior probability that
w= Sisequaltop > % In addition, each player ¢ = 1, 2, 3 obtains a private signal

m; € {5, D}, coming from a secret expert from the Internet, which is correct with probability
g > p. This means that if the vaccine is really safe, then m; = S with probability ¢ and

m; = D with probability 1 — g. Moreover, for a given w, the random variables of the signals
are statistically independent.

1. Let the players decide whether to vaccinate or not, in this order: first, Auman chooses

a; € {vuccina.te, not}, after that Rubinstein chooses as, ofter that Myerson chooses a3, and
each player immediately writes a post about his decision in the social network, which is read
by all the others before their decisions. Each player wants not to make a mistake and to
vaccinates if it is safe, but not to do it if it is dangerous, in this case he gets a payoff equal to
(and a payoff equal to 0 otherwise). Find how Rubinstein's choice depends on My and a;.

2. Find how Myerson's choice will depend on a;, @s and mg.

3. Let there be N of the world's top game thearists, they all know each other and are friends
on a social network. Under which condition on signals an information cascade occurs: if
m; = S, thenin equilibrium @; = @9 = ... = 4y vaccinate?
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HenpaBunbHbIN MER,

BuHHU-TIyX, MaTa4yok u ocnuk Na-Na cnaoat B goMmunke BUHHM B n3onaumm ot KoBupaa, WwenkawT
opelukm (y Kaxaoro nx rno MeLlKy), u 3BOHAT B (hrpMy Mo AocTaBke efbl. M rosopaT, 4To (B o6meH
Ha Npeanaraemblii APY3bAMU B BUAE OMAaThl HAJyBHON LLIAPUK) KYPbEP MOXKET UM A0CTaBUTb YTO-
TO OZHO N3 CMINCKA: U KOYaH KanycCTbl, Nan KOP3UHKY BplokBbl, nnn 6aHo4ky Mega. MpeanoyteHus
Apysen TakoBbl: BUHHM ueHnT Meg = 10 opewwkoB > bpiokBbl = 5 opelkoB > KanycTbl = 0 OpeLUKOoB,
MaTadvok ueHUT bplokBy > KanycTel > Mepa = 0 opewkos, Ma-Wa ueHnt KanycTy > Mena > BptokBbl =
0 OpeLUKOB, M KaXXAbl MOHMMaeT NpeAnoYTeHnsa CBOU 1 ApY3eil.

OHM co6|/|par0Tcs| roJIoCoBaTb — 4YTO U3 TpeX aJibTEPHATWMB 3aKa3aTb — MO NpaBuJly OTHOCUTEJIbHOIO
6onbWMHCTBA: NobeanT anbTepHaTMBa, HabpaBLias 60/bLUe roJI0COB, M Ha3BaTb MOXXHO TOJIbKO
0[HY, a Npu paBeHCTBe ronocoB bpocaeTca Xpebuii c paBHbIMU BEPOATHOCTAMU. BUHHW roBOpUT,
4YTO pa3 AOMUK ero, U LUapUK ero, To y Hero A0J/KHOo 6biTb x0T 6bl NOATOPa rosioca, a y HUX no
oagHOMY, 1 ApYy3bs cornacHbl. Ma-Ma roBopuT, 4TO pa3 OH CTapLLWUIA, TO OH HAa30BET CBOW Bbibop
nepsbIM, MSTAa4Y0K Mocse Hero, a NOTOM HaA30BeT MAAALWNNA — BUHHW, 1 Apy3bs cornacunuce. TyT
BWHHU nofyMan v 06bSBUIA, HTO BMECTO ros0coBaHus oH (pa3 y>x nocaenHuin) noadbpocnT KyoumK ¢
TpeMsa CTOpOHaMuM - paBHOBEPOATHO Ha bploksy, KanycTy, Meg.

1. PaunmoHanbHO M BUHHU-TlyX nOCTynna - oTKasancsa oT Bbl60pa nocnegHUM - 1 no4yemy?

2. Mo cpaBHEHUIO C 3TUM ero CJly4yaliHbiM BbiI6opoM, CKOJIbKO 6bl BUHHM-TTyX oTAan Beayliemy
OpEeLLKOB 3a NpUcyxieHune emy, BUHHW, NpaBa NepBbIM Ha3BaTb BbIGOP?

Wrong honey

Winnie the Pooh, Piglet and Eeyore are sitting in Winnie's house in isolation from Covid, cracking nuts
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(each has a bag of them), and calling a food delivery company. They are told that (in exchange for
a balloon offered by friends as payment) the courier can deliver one of the items from the list: either
a head of Cabbage, or a basket of Rutabaga, or a jar of Honey. Friends' preferences are: Winnie
values Honey = 10 nuts > Rutabaga = 5 nuts > Cabbage = 0 nuts, Piglet values Rutabaga > Cabbage
> Honey = 0 nuts, Eeyore values Cabbage > Honey > Rutabaga = 0 nuts, and everyone understands
everyone preferences.

They are going to vote which of the three alternatives to order according to the rule of relative
majority: the alternative with the most votes will win, and one can vote only for the unique
alternative, and if the votes are equally distributed, lots are drawn with equal probabilities. Winnie
says that since they are in his house and the balloon is his, then he should have at least one and a
half votes, while the others have one each, and the friends agree. Eeyore says that since he is the
eldest, he will name his choice first, Piglet after him, and then the youngest Winnie, and the friends
agreed. Then Winnie thought and announced that instead of voting, he would throw a die with three
sides equally likely on Rutabaga, Cabbage, Honey.

1. Did Winnie the Pooh act rationally when he refuses the choice and behaves randomly, and why?

2. Compared to this random choice, how many nuts would Winnie the Pooh give the host for giving
him, Winnie, the first order to make the choice?
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