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NEPINAHWH

Juxvd oL PlopnXavikeg Slepyaciec KoL Ol  €PEUVNTIKEG SPaOTNPLOTNTEG
nepAapBAavouv aAANAETILOpAOELG LETAEY CUUETEXOVTIWV (TOL TIPAKTOPEG, TTAXTEC).
H @swplia Matyviwv anoteAel, ouxvd, To EPYAAELO PE TO OMOLO UEAETAUE TETOLOU
eldoug aAAnAerudpaoelg; cuvnBwe mep\apfavovtag tnv umoBeon OTL OL TPAKTOPEC
€XOUV KoLvr] KoL owaotn (xwplc va gival avtote mARpng) mAnpodopla OXETIKA E TV
dpaotnplotnTa otnv omoia CUPUETEXOUV. QOTOCO0, OTOV TPAYHUATIKO KOOUO Ol
TIPAKTOPEC OUXVA €VEPYOUV €xovtag AavOaopévn mMAnpodopnon OXETIKA HUE TNV
oAAnAenidpaon kot T ouVvONKeg TNG, XwWpIlg va to yvwpilouv; akupwvovtag Kat'
OUTOV TOV TPOTO TNV UMOBeon TNG KOWNG KoL OWoTAG TmAnpodopnonc. lMNa va
HEAETAOOUUE aUTO TO alVOUEVO, oTNV Tapouoca datplpry BepeAlwvoupe pia
Katvoupyla dour).

ApPXLKA, EL0AYOUHE OTNV SOMN HaC pla Kawvoupyla KAGON Talyviwv, tTnv omola
ovopaloupe maiyvia eo@aAuévng mAnpo@opiag, n omoilo pag TapEXel OAa Ta


https://zoom.us/j/92447661007

avaykaioa BewpnTikd epyoAsiad WOTE v PEAETACOUUE TO (PALVOUEVO TNC
aAAnAentidpaong umo eadpalpévn mAnpodopia. Afloonueiwto elvat 6TL autr n KAdon
TlaLyviwv mapéxel kawvoupyla onueia Looppormniag, Ta onoia Bacilovral ota onueia
Loopporiag Nash. MapdAAnAa, mapoucldloue BACIKEG LOLOTNTEG TNG SOUNG QUTNG
Kal tnv edpapuolouvpe oe Sadopeg KAAOOIKEG KAAOELG Talyviwyv. TaAUuToxpovwc,
opilloupe pLa KawvoUpylo HETPLK N OMolo TTOCOTIKOMOLEL TNV emidpacn TG
eodaApévng mAnpodopia otnv anodoon tng aAAnAenidpaonc.

Ev ouvexela, emektelvoupe TO POVIEAO TwV Malyviwv eodaApévng mAnpodopliag,
avamntuooovtag pla emavaAnmruiky Stadikaoia dlakpltou xpovou, Omou o€ KABe
XPOVIKO Bripa kaBe mpdktopag SLoAEyel plo evépyela ocUpPwva HE TG (mbavwg
eopaipéveg) mpodlaypadéc NG aAAnAemidpaong Tou  Katéxel. Katomuy,
OVOKOLVWVOVTAL SNUOCLA OL TIPOYHLOTLKEG AVTOHOLBEG TTOU AaBAvVouV OL TPAKTOPEG,
oUUPWVA PE TOV CUVSUOOUO TWV ETUAOYWY TIOU €XOUV KAVEL, EVNUEPWVOVTAG KaT
QUTOV ToV TPOTO TNV MANpodopia mou katéxouv. Ovopaloupe auth TV Stadikaoia
Awaxdikaoia Mpooapuoync Kal mapouolaloupe BEWPNTIKA ATIOTEAECUATA OXETIKA UE
TIG LOLOTNTEC TNG. Nepattépw, OVAAUOUUE TNV CUUMEPLPOPAC TWV TIPAKTOPWV KOBwWG
n MAnpogopia TOU KATEXOUV EVNLEPWVETAL, KAl ATTOSEIKVUOUUE OTL AUTH 0dnyel ot
Kavolpyla onueia looppomiag.

Enewta, Sleupuvoupe tnv Aladikaocio Mpoocopuoyng EVOWHOTWVOVTOG TNV
YVWOoloAoyikr Bewpnon Tou €XeL 0 KABE MPAKTOPAC OXETIKA HE TNV aAAnAemidpaon
otV omolo OUMMETEXEL. MMpo¢ aut TNV KateuBuvon, opilloUME TUTIKA TNV
yvwololoyikn Bswpnon tng Aladikaoiog Mpooappoyng ota maiyvia eopoApEvng
nmAnpodopiag. Zuykekpluéva, Katookevaloupe M Sladikaoia, TtV omoia
ovoualoupe MNvwatoAoyikn Mpooapuootikn EEEALEN, KATA TNV oMol OL TIPAKTOPEG
avaBewpolv TOOO TNV TANPodopia TMOU KATEXOUV OCO KOl TNV YVWOLOAOYLKA
rmAnpodopia oxeTikd pe tnv aAAnAemnidpacn otnv omoila cupeTEXOUV. OTtwG KaL oTa
TiponyoUEVA OKEAN TOU HOVTEAOU pag, avaduovtal kalvolpyla onueia Loopporiag.
Me autd TO PEPOC TNG MEAETNG, OAOKANPWVOUUE TNV doun pEow TnNG omolag
UTOPOUME va PEAETACOUUE TO davopevo TG aAAnAemibpaong TMPAKTOPWV HUE
eodpaipévn mAnpodopia.

Fvetal Apueca avTAnTto OTL VOl ONUAVTLKOG O UTIOAOYLOUOG onUEilwY LooppoTtiag
(r.x. Nash) oe dtadopa onpeia tou povtéAou pag. MNa tov Adyo auto, avantUoooUUE
€vav Kawvoupylo on-line adyoplBuo pabnong. Mo cuyKeKPLUEVA, TIPOTEIVOUE HLa
napaAlayn tng multiplicative weights update pe@dédou, xpnowuomnowwvrag best-
response OTPOTNYLKEG, N OTMola €yyudtal Katd onueio oUYKALon yla Tmaiyvia
unéevikou abpoiopartog pe povadikd onueio loopporiag Nash.

Q¢ ouvéxela TNG HEAETNG TOu dalvopévou TtNg emibpaong NG €0PAAUEVNS
nAnpodopiag oe aAANAEMLISpACELC TTOAAWV MIPAKTOPWY, AVOAUOUE TNV ETLPPON TNG
doung tnc eodoApévng mAnpodopiag otnv  oAAnAemidpacn. JUYKEKPLUEVQ,
ELOAYOUHE HLO KOLVOUPYLAL OLKOYEVELA Tayviwv eodaApévng mAnpodopiag, tnv
omnola ovopalouvpe maiyvia BopuBou, 6mou n ecpoApevn mAnpodopia s€aptartal
ano tuxaio B0puPo, o omoiog mpootiBetal oTIC TIHEC TwV avtapolBwy. Katomuy,
OVOAUOULE TIG VEVIKEC LOLOTNTEC TwV Tayviwv BopuBou Vo maTwy Kol eEAyoUE
BewpnTika amoteAéopata wg mPog TNV enibpacn tou BoplBoU OTNV OTPATNYIKN
oupneplpopd TwV MPAKTOPWY, cUUPWVA LE TNV EvTacn Kol tnv Soun Tou.

TENOG, N HEAETN OAOKANPWVETOL PE TNV avAAuon tng aAAnAsmidpacng amo tnv
OKOTILA TOU oXeSLA0TA TNG. MO0 CUYKEKPLUEVA, TIOPOUCLALOUE La VEQ TIPOCEYYLON



otnv neploxn Twv Coordination mechanisms, Baollopevol otnVv L6£a OTL TTAPEXOVTAC
eodalpévn mAnpodoplo OTOUC TPAKTOPEG, OXETIKA HE TG Tpodlaypadég tng
aAANAemibpaong, MMOPOUME VA TOUG KOATEUBUVOUHUE O OUUTEPLPOPEG TIOU
BeAtlwvouv tnv amnddoon tng alAnAemibpaong, HUe 0pouG CUANOYLKAG TPOVOLAg.
MPOTELVOUE €VaV UNXOQVLOMO TIOU TTAPEXEL OTOUG TPAKTOPEG TA KATAANAQ Kivntpa
WOTE VA ULOBETHO0LV pla CUANOYLKA KAAUTEPN cupTEPLDOPA.

Né€elg kAewda: Maiyvia eopaApévng mAnpodopiag, Awadikacia Mpooapuoyng,
'vwoloAoyikr Mpooappootiky EEEAEN, Puolkd onueio ooppormiag eopaApévng
nmAnpodopiag, euotabéc duokd onueio ooppormiag eopaApévng mAnpodopiag,
N'vwoloAoylkad Maiyvia, yvwoloAoylkd ¢uolkd onuelo Loopporiag, €uoTaBEC
YVWOLOAOYLIKO UCIKO onUElo Lloopporiag.

EruBAEnwy: Kabnyntng, A. MAe€ouvoaknc.
ABSTRACT

Industrial processes and research activities quite often involve interactions between
self-interested participants. Game theory is a standard tool to analyze and study
these interactions, but usually comes along with the assumption that the participants
(i.e. agents, players) have a common and correct (albeit not always complete)
knowledge with regards to the abstract formulation of the interaction. However, in
many real-world situations it could be the case that (some of) the agents are
misinformed with regards to the game that they play, essentially having an incorrect
understanding of the setting, without being aware of it. This would invalidate the
common knowledge assumption. In order to study this phenomenon in this
dissertation we establish a new framework.

We initiate our study by presenting a new game-theoretic framework, called
misinformation games, that provides the formal machinery necessary to study this
phenomenon, and present some basic results regarding its properties. Interestingly,
the new concept provides new equilibrium concepts, related to the Nash equilibrium.
In process, we introduce a new metric, called Price of Misinformation, in order to
quantify the influence of misinformation in the efficiency of the interaction.
Furthermore, we apply our framework in a variety of well-known classes of games.

Afterwards, we expand the misinformation game model, by developing a discrete-
time iterative procedure, where in each time step each agent chooses an action
according to the (possibly erroneous) game specification that she possesses. Then,
the actual payoffs that correspond to the agglomeration of the agents' choices are
publicly announced, thus allowing agents to update their information. Consequently,
agents may re-evaluate their behaviour in the next time step. We call this process
Adaptation Procedure, and we provide various results regarding its properties.
Further, we present a complete analysis of the behaviour of the agents as their game
specifications are updated, and show that this leads to new equilibrium concepts.

Thereafter, we enrich the Adaptation Procedure by incorporating the epistemic view
that each agent has regarding the interaction. Towards this direction, we formally
define the epistemic perspective of Adaptation Procedure in misinformation games.



Namely, we construct a process, called Epistemic Adaptive Evolution, where agents
revise both their information and their epistemic knowledge according to the game
they play. This also, provides new equilibrium concepts. With this at hand, we
complete our framework, through which we can study the phenomenon of agent
interaction with incorrect information.

Evidently, in several cases in our model, it is necessary to compute several
equilibrium concepts. For that, we introduce a novel on-line learning algorithm.
Specifically, we propose a novel variant of the multiplicative weights update method
using best-response strategies, that guarantees last-iterate convergence for zero-
sum games with a unique Nash equilibrium

Next, we consider the case of misinformation games where the misinformation is
due to random noise that additively distorts the payoff matrices of the agents (e.g.,
due to communication errors). We call this setting noisy games. We analyze the
general properties of two-players noisy games and we derive theoretical formulas
which determine the influence of the noise in the strategic behaviour of the agents,
according to its’ intensity and pattern.

Following the analysis and study of interaction from the perspective of the
participants, we approach the problem from the perspective of the game's designer.
In particular, we introduce a novel approach for Coordination mechanisms in games,
based on the idea of misinforming agents about the game formulation, in order to
steer them towards a behaviour that leads to an improved outcome in terms of social
welfare. We propose a mechanism that provides to the agents the right incentives
to adopt a socially optimal behaviour by misinforming them.

Keywords: Misinformation games, Adaptation Procedure, Epistemic Adaptive
Evolution, natural misinformed equilibrium, stable misinformed equilibrium,
Epistemic games, epistemic natural equilibrium, stable epistemic natural equilibrium.
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