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Iepiinyn

H paydaia e&aniwon tov Awtowv Peer-To-Peer (P2P), kot Tov avoyytdv duvopkdv
CLGTNUATOV YEVIKOTEPX, EXEL OONYNOGEL GTNV OVAYKN Yo £0paimon VOGS UNYAVIGLOD 0 0TT010G
Ba dtucPaAilel TNV AGPAAELN TOV GUVOALAYDOV HETAED TOV YPNOTMOV GTO GLGTHUATO CVTA.
Mo v enitevén Tov 610XV VTV Exovv Tpotabel poviéha Epumotosvvng kot Oiung (Trust
& Reputation Models) ta omoia £govv o¢ Pacikd 6komd Vo TapaKolovdovV T GuUTEPLPOPH
TOV YPNOTOV TOL GCLOTNUOTOS Kot v Tepopilovy O0covg mapovcldlovy KokOBovAN
CUUTEPLPOPAL.

To avtikeipevo g mapodoag STAMUATIKNG epyaciog elvatl 1 HEAETN KOt 1] GUYKPIOT
dpopeTikmdv poviédwv Epmotooctvng kot Pnung oe P2P diktva, ta omoia £xovv mpotabel
Katd kopovg ot Piproypoeio. Xvykekpiuéva, emAéyOnkav €561 povtéda amd
BiBroypagia Ta omoio mopovsialay SoPOPETIKA YOPAKTNPICTIKA HETAED TOVG, LEAETHON KOV
Ko 611 GLUVEYELD £Y1VE pia Katnyoplomoinot Toug. TEAOG, Ta LovTEL avTd AOTOMONKAY Kot
epapuoomkay oe P2P diktva ypnoiponoiwvrag tov tpocopotdty TRMSim-WSN pe otoyo
TN GUYKPLON TG OmOO0GNG TOVG.

AgEaic-Kireona: Epmotooivn, @nun, e-commerce, P2P



Abstract

The rapid spread of Peer-To-Peer (P2P) Networks, and open MAS in general, has
led to the need to establish a mechanism that will ensure the security of transactions among
users within these systems. In order to achieve this goal, Trust & Reputation Models have
been proposed. The main purpose of these models is to monitor the behavior of system users
and limit those who exhibit malicious behavior.

The subject of this thesis is the study and comparison of different Trust and
Reputation models in P2P networks, which have been proposed from time to time in the
literature of the field. More specifically, six models, which presented different
characteristics, were selected. These models were studied and then categorized. Finally, they
were implemented and applied to P2P networks using the TRMSim-WSN simulator, in
order to compare their performance.

Keywords: Trust, Reputation, e-commerce, P2P
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Ewoayowyn

Ta televtaia gpovia, 1 ovVATTLEN TOL SLOSIKTVOL Exel eMPEPEL paydaia avénon ota cuotipata Peer-
To-Peer (P2P), pe xvpidtepa mopadeiypata 1o Awadiktvo tov [paypdtov (Internet of Things - 1oT),
cLoTHHOTO OV Ypnolponotovy Kpurtovopiopata, kabmg kot TAN00G CLUGTNUATOV MAEKTPOVIKOV
GUVOAAOY®V, GTO, OTTO10L Ol YPNOTES - AVOPMTOL 1] VITOAOYIGTEG — TPAYLOTOTOOVV SOGOANYIEG LETAED
TOVG.

Ta cvotipata avtd yopaxmpilovial and o yeyovog OtL eivar avorytd, dSniadn ot XpHoTeES UTOPOVV
ava TAoo GTIYUN VO GTOLOTICOVY VO ATOTELOVV LEPOG TOV GUGTHLOTOG, EVA VEOL YPNOTEG UTOPEl va
€16€A00VV 010 cVOOTNHO OTNV TTopeic. AAAO £va YOPOKTNPIOTIKO TV €V AOY® CLOTNUATOV gival 1
gl ey mAnpogopiog ®g mPog TNV 0EOMOTIO TOV VEOEIGEADEVTOV YPNOTOV, EVED OE OPKETEC
TEPWITMOCELS 1 TANPoYopio. avT eival eAMTTAG aKkOUn Kot Yo XPOTES TOV OMOTEAOVV HEPOG TOV
CUGTNLOTOG Y10 LEYOAVTEPO XPOVIKO S1AGTN L.

Ady® TV TOPOTAVE YOPAUKTNPIOTIKOV, £YEIpOVTOL TPOKANGELS OGOV QPOPH TNV TPOCTOGIO T®V
GUGTIUATOV OVTOV 0d KOKOBOLAOVS YPOTEC/GVOKEVES 01 OTTOI0L dPOVV IOIOTEAMDC e GKOTO EiTE TO
TPOCHOTIKO KEPDOG, ite TNV doAoeBopd Tov cuotHuatoc. I'o Tov TapaTdve AdY0, VAOTOLOVVTUL TA,
ovotiuoata Epmictoovvng kow dnung (Trust and Reputation — T&R) péow tov omnoimv
npaypatonmoteitor n agloddynon ¢ aflomotiog Kot QeEPEYYLOTNTOS TOV YPNOTMOV TOL EKAGTOTE

GUGTNLOTOC,.



2V mapovoa SIMAOUATIKY epyacio yivetal pia HeAETN opiopévav poviélmv Epmiotooivng kot @iung
Ta omoia £yovv mpoTabel KaTd Kopovg otn PipAloypagic Kol 6T GUVEXELD TPAYUOTOTOLEITOL pia

oLYKPLoT METAED TOVG.

1.1 Avtikeiuevo Oimimuatixngg

Ta P2P cvemuoto katéyovv koupiopyn 0éon oty avOpdmivn KabnueptvotnTo Kot ¥p1GILOTOI00VTOL
oe mnbopa teputtdcemy. To cvotiuota dopolpacuod apyeimv, to IoT kot ta Kpumtovopicpota
amoTeELOOV UePIKA UOVO Tapadelypoto TéTolwv mepmTdcewy. Ilpokeévour vo eacalotel 1
OCQUAED TOV GUGTNUATOV CVTOV KAl VO UMV KIvOUVEDOLY Ol ¥PNOTEG TOVE Vo TEGOLV Bvpota
e€amdnong ond kakOPovAovg Tapdyovs, vioBeTovvTal UNXOVIGHOL Ol omoiol TapaKoAoLOOUV Kt
dwyepifovran T O TtV Tapdywv, kot v Epmicetosivn tov gpnotdv tpog owtovs. Ot unyavicpot
avtot, ta povréda Eumetootvng kot @nung 6mwg ovopdlovtal, £X0uv g 6TOXO VO TPOGTATEVOVY TOVG
YPNOTEG TOL GLOTNHUATOG Ad KAKOBOLAOLG TAPHYOVS, EVA TALTOYPOVA TOLG Ponbovv va emAéovv

Kkdmotov a&1omoTo mépoyo.

Ymv mapovoa SMAOUOTIKY Exovv emileyel €61 tétown povtéda, UE POCIKO KPLMPlo ETAOYNG va
TOPOLGIALOVV CTUOVTIKEG OL0POPES MG TPOC TO YOPAKTNPIOTIKA TOVS, TPOKELEVOD Vo eEQGPAMOTEL
UEYOADTEPN TOIKIMO OTO amoTEAECHOTO. XVYKEKPEVE, €yovv emideyel to €énc: EigenTrust,
PowerTrust, PeerTrust, TRAVOS, RDTM, TRM-SIoT. Xto endueva Ke@AAOLO, TPOYLOTOTOLEITOL
EKTEVIC TOPOVGINOT TOV HOVTEAWDV AVTMOV MG TPOG TA YAPOKTNPIGTIKA KOl TOV TPOTO AELTOVPYING TOVG
KaOdG Kot o0YyKplon HeTaED TOVG, TOGO GE TOLOTIKO EMINESO, Le BACT T S1APOPO YUPOUKTNPLOTIK TOVG,
0G0 KOl 0 TOGOTIKO EMIMESO Ypnoionoidvtos tov tpocopolwt) TRMSIM-WSN, ue tov omoio
a&lohoynOnKoy ot emMSOCES TOV HOVIEA®Y G€ TPOocoUoldcel; P2P diktdwv. H oldykpion avti €yet

oKomd va avadeifel 1o katodinidtepo povtého Epmotoohvng kot dnung ava tepintmon.

1.2 Opyavwon keiuévov

To mepieydpevo TG Tapovoag SIMAMUOTIKNG £xEl SapBpwbel mg e&ng:
o Xto Kepdlowo 2 mpaypotomolgitol pio. oOVIOUN GVOCKOMNGY GYETIKMOV EPYACIOV OTNV
axodnuaixy Biproypapio.
e X10 Kepdhaio 3 mapovoidlovtal KATOlEG E10aYOYIKEG EVVOLES LE TIG OToleg ivarl amapaitnn

N e€otkeimon Tpotov kaveig StuPdoel OAGKAN PN TNV TOPOVGH SITAMUATIKY EPYOTIAL.



Y10 Kepdiao 4 mopovsidlovior ovolvTikd 1 oxediaon kol 0 TPOTog AETovpyiog TV
povtéhov Epmotooivng kot dnung ta omoio peretOniov ota mAAIGLO TNG SITAMUOTIKG
epyooiag.

To KepdAoro 5 apopd tnv mo10TiK GUYKPLoN Kol KATNYOPLOTOiNGN TOV HOVIEA®V QUT®V U
Béon ta d1dpopa YOPAKTNPLETIKE TOVG,.

Y10 Kepdhowo 6 yivetoaw pio mapovciocon tov wpocopoioty TRMSim-WSN, o omoiog
YPNOYLOTOONKE GTO TEPAUOTIKO GKEAOG TG EPYACING.

To Kepdrao 7 apopd 10 mepapatikd okélog g epyociog. Exel apyikd meprypdopetor 1
TePAPaTIKn pEBodog mov akoAovdnOnKe Yo TV a&loAdyNon TV LOVIEA®V, EVD GTI GUVEXELL
TapoLGIALOVTOL TO TEPOUATIKA ATOTEAEGLLOTA KOl 1] AVAAVGT] TOVG.

To Kepdhawo 8 amoterel pio cvvoym g epyaciog kot amapBuel opiopéveg HeAAOVTIKEG
EMEKTAGEIC TOV Ba UTOPOVGAY VO, TPAYLOTOTONH0VV MG GLUVEXELD TNG EPYUCINS.

Télog, oto Kepdiaio 9 mapatibevtor ot PAOYPaQIKES avapopic TOv ¥pNCILOTOMONKAY GTA

mhaiow g epyaciog.



2YETIKES EPyaoies

2.1 2voryuara Eumotoovvys kar Pyung

H Swayeipion g Epmiotosivng kot g Oung eivar eupémg amodekti mg [io OTOTEAEGUATIKT ADON
o€ OPopa. GLUGTAHOTO GLUVOAAAY®OV, GTO OTOi0. OEV VLTAPYEL TPONYOVUEV TANPOPOPic Yo TIg
ovtoTNTEG 01 OToieg amaptilovy Tta cuothuate avtd. Katd kaipodg éxovv yivel Sidpopeg tpoonadeleg
Yl TV KOTOVONGT KOl TOV GOop1 0pIopd TV 0pmv ¢ Epmictocivng kot g Piung, kabag kot yio
™V avéivon teov cvotuitov Eumcetocuvng kot Onung, eved mpoteivovial cuvexmg vEo LOVTEAN

Epmotoouvng ko Oung [1].

2.2 2vykpion Movtéiowv Eumotoovvys kar Pyung

Kotd xapodg &yovv yivel apketég mpoondbeieg cOykplong dapdpov poviédowv Eumietoouvng kot
dung [2], [3]. Qotoc0o, or mepioadtepec meplopilovial ce pio. Kabopd TOLOTIK GUYKPION Kot
KOTNYOPLOTOINGT| TOV HOVIEA®V LE BACT) TO YOPUKTNPLOTIKA TOVE, TO €i00¢ TMV GLOTNUATOV Yo TO
omoia Tpoopilovral, KaBMOG Kol TIC EMOECELS EVAVTIO GTIC OTOIEC 0T €lval ATOTELECUATIKA. AgV
ToPOLGIALETOL ONACOT KATOL0 TOGOTIKT] GUYKPLOT TV LOVTEAMV UE PACT KATOLO LETPIK.

Amo v GAA, TIG TELELTaiEG deKaETiEC, O1 TEPIOTOTEPEG ONUOGIEVGELS TOL OPOPOVYV TOV TOUEN TNG
Epmiotoouvng kot Oung €xovv g B€pa v TpodTOoT VEOV HOVTEADV KOl ETIKEVIPMOVOVIOL GTNV
TEPLYPOPN TNG TPOGEYYIGNG TOVE. Ot dNUocienselg anTéc, cuVIHOME TEPIAAUPAVOLV Kal EVOL TEWPAUATIKO
OKELNOC, UE OKOTIO TNV EMIOEIEN TNG AMTOTEAEGUATIKOTITOC TOV TPOTEWVOUEVOD LOVTEAOV, EVD OPICUEVEC
TapEYOLY KO (il GUYKPION HE KATO10 VITApYoV HovTéro. QoTOG0, dev LIGPYEL KOTO, dnuocisven N
omoia va, £yl g kOHPLo BEua T cVYKPLGT, GLYYXPOVOG TOLOTIKY KOl TOGOTIKY|, TEPIGGOTEPMOV LOVTELDV

Epmiotoovvng ko dunc.



Movadwn e€aipeon omoterel N [4], 6mov yivetol cbykplon Teccdpov poviélmv Eumictocivng kot
dAung oe mocotikd emimedo. H mopovoo SmA®poTiK ovtAel EUmVELOT OO TN CLYKEKPIUEVN
dnuocigvon kol £xel @G oTOXO0 Vo GLUPGAEL 0TO VIAPYOV AVTO KeEVO. Xpnoldomolel g Pacn ™
OULYKEKPIUEVT] OMuocievon, covpmepllopufavoviog To Tpio €K TOV TECGOP®Y HOVIEA®V 7OV
neprypapovtor o€ avtv (EigenTrust, PowerTrust, PeerTrust), kot mpocbétel emmAov tpia vEa pLovtéda
(TRAVOS, RDTM, TRM-SIoT), mpoxeiévov va odnynbei oe 660 10 duvaTOV TANPEGTEPL KO

EYKVPOTEPO OTOTEAEGLOTA.



Ocwpntino vrofalpo

3.1 Aixtva Ouotiuwy Koufawv — P2P

H apyrrekrovikyy Opodtipmv Koppov (Peer-To-Peer, P2P) eivon pio amokevipopévn opyltektovikn
OIKTUOV TTOV YPNCUOTOLEITAL Yio TN SNUIOVPYIK KATOVEUNUEVOV GUGTNUATOV Kol EPOPUOYADV, GTA
omoia o1 KOOt vIOg ToV IKTOOV JapolpdlovTat Kot ¥pnoorolodV Toug TOPOVS (TTY. VTOAOYIGTIKN
1oy0c, €0pog LOVNG, AmOBNKELTIKOS YDPOS KTA.) MOTE VA €EVTNPETHCOVY AALOVG KOUBOLS TAPEYOVTAG
(M avtiotoyo AopPdvovtog) pio vanpecio. ApKeTéG @opég HAAIGTA, TO GUVOAO TV KOUB®V TOL
GUGTNHOTOG GUVIELOVV GTNV TTPOCPOPA g eviaiog vanpeciag.

e avtifeomn pe To GVOTHUATA TEAATN-EEVTNPETNTY], TO. CLGTHUATO OUOTIHOV KOUP®V dev dlabéTovy
Kdmolov evepyd voroylot| — eEumnpetnth 0 omoiog AapPdvel aTNoELS, TG enelepydleTol Kot omavTd
oe aVTEC pe kAmolov Tpomo. AvtiBétmg, ot koOpPor £yovv dueomn emkowovio peta&d Tovg Kot
TPOYUATOTO0VV O1dpopeg docoAnyieg netald Tovg Ywpig v avdykn evog otabepov eSummpetnty,
ka0d¢ kdBe kOUPog pumopel va dpa kot g xpnotng (client) kot wg e&umnpetntng (server). Ta Peer-To-
Peer diktva Ppickovv e@apuoyn o€ S1AQOPES EPUPHLOYES SLOUOLPAGHOD aPYEI®V /KOl TOAVUECWV,
o6mw¢ to Gnutella [5] kot to BitTorrent [6], o€ kpuntovopiouate 6mwg to Bitcoin [7], | GAAeG eQapUoYEC
OV ¥PNCOTO00V TNV TeYVoAoYia blockchain, Kabm¢ kot og d1APOPO, ATOKEVTPOUEVO VITOAOYIGTIKA

GUOTILOTAL.



3.2 Opiouoi Eumorocivys kor Pjung

3.2.1 Eumotocivy

Ocov apopd v Epmcetocvvn, apdkertat yio pio apketd aenpnuévn ko mepimiokn évvowa. Koatd
Kapovg &xovv mpotabel didpopot opiopot, xopic Opms va £xel kabiepwbel kdmolog cuykekpipévog [8].

2tov akdrovBo [Tivaxa (ITivakag 1) mapoatiBevior evoeiktikd mapoadelypato.

Epmiotoouvn etvar 1 pun opBoroywkny emdoyn evog avlpdmov mov
Deutsch (1958) épyetor avtipétonoc pe €va apéfao  yeyovdg, oty omoia M
TPOGIOKMUEVT Nuio NTOV HEYAADTEPT] IO TO TPOGIOKMUEVO OPEAOC.

Eumiotoouvn givol pior Tpocdokia Yo T0 TOG GUUTEPLPEPOVTOL Ol
. avBpomot. H a&lomiotio avimpoc®neel 10 TOGO KATOLOG TOTEVEL OTL
Wrightsman (1964) P J VEEp , o106 7

ot avBpomor elvar katd Pdaom eldikpiveig, kol oyt avifucol Kot

ovevbuvor.

Mua yevikevpévn Tpocdokio Tov Exel Eva atopo Ot umopei vo, factotel
Rotter (1967) oT0 AOY10, TIG VITOGYECELS, KO TIG TPOPOPIKES 1] YPOATTES ONADGELS EVOG
dAhov aTopov.

H Epmotoobvn eivor po atopukr] amogoon mov Pacileton oe
0101000EEg TPOGOOKIEC 1) TNV OVTOTETOIONGN OoYETIKA pe TNV EKPoom

Zand (1972) , g , ) j ]
evog aféfatov yeyovotog, mopd TNV TPOCHOTIKY TPOTOTNTO KoLl TNV
aduvapio EAEYYOV TAV® OTIC TPAEELS TV GAA®Y.
Epmotoouvn eivar n e€dpmon and mAnpopopieg tpitov oTdpov
Schlenker (1973) OYETIKA [1E afEParec mePIPAALOVTIKEC GLVONKES KO TOV OVTIKTUTO TOVG
O€ [0, puyokivouvn Katdotaon.
Arrow (1974) H Eumiotoobvn umopei va S1e0koADVEL T GOVOYN ULOG GYECTG.
H Epmictocivn eivar n mpocdokion €vOg aTOUOL OTL 1| GUUTEPLPOPA
Frost (1976) evOg GAAOL aTOpov 1 €vOg ouvoAov Ba glval OATPOLICTIKN Kot
TPOCAOTIKA OQEAT.
Luhmann (1979) H Epmotocbvn etvar pio pryokivouvn 0EGLELOT).

H eumotoobvn eivon o avtidpaon pe tnv omoio ot avOpwmot
Matthews, Shimoff (1979) | decpebovror otnv  evdeyduevn Cnuic mov wpokvTEL OmMd TN
GUUTEPIPOPA GAL®DY OVOpOT®V.

Eumietosvvn givar va Boacilecol otny KeAochV 6TO TPOGOOKDUEVO

Larzelere, Huston (1
arzelere, Huston (1980) uENov.

Cook, Wall (1980) O Babuog otov omoio kamwolog givar d1oTedeEVOC va amodidel KaAEG
’ poBéoelg kal va &yl ot oTIg AEEELG Kt TIG TPAEELG TV GAL®V.

H nemoifnon 6t o Adya 1) 01 Voo EGELS VOGS LEPOVC Eival 0EIOTIOTEG
Schurr, Ozanne (1985) Kot OTL TO &V AOY® UEPOG Ba EKTANPDOGEL TIG VTOYPEDGELG TOV GE L0l
OVTOALOKTIKY OYXEON.




Zucker (1986)

H Epmiotocuvn givol éva 6GUVOA0 KOWOVIKOV TPOGOOKI®Y KOO GE
OAOVG G001 EUTAEKOVTOL GE L0 OTKOVOUIKT] avTOAAQYT TO omoio givan
Bacopévo otovg avBpadmovg, T dudikacio Kot Tovg Bespovg.

Swan, Trawick (1987)

O meldng moTedel OTL AVTO TOL AEEL 1] VITOGYETAL VOL KAVEL O TOANTIG
glvar a&lOmoTo 68 Yo KOTAGTAGN OTOL 1 OOTLYIC TOL TTOANTH Vo
Qavel a&lOmeTOC PTopel val TPOKAAEGEL TPOPANLLATA GTOV TEALTN.

Jarillo (1988)

H Epmictoobvn pmopel vo AEITOLPYNOEL MG GLVOETIKO LMKO GTIg
oYE0ELC.

Gambetta (1988)

H Epmotocbvn etvar éva ouykekpipévo eminmedo VITOKELLEVIKNG
BePardotnTog e to omoio €va Gtopo eKTINE TG Evol GAAO GTOUO 1|
oLVOLO 0TOU®V Do eKTEAECEL Ol GUYKEKPLUEVN TPAEN, TOCO TPV
Umop£cel va Topakorovdncel TNy ev Adyw mpdén (1 aveEdptnta amd
TNV IKAVOTNTA TOL VO TV TOPOKOAOVONGEL &V YéVEL) OGO Kol GE €val
mAaiclo 610 omoio exnpedlet T Sk Tov TPAEN.

Hawes (1989)

Eumiotocuvn eivan n e€dpmmon amnd mAnpogopieg Tpitov oTdUOov
oXeTIKA Le aféPateg ocuvOnKkeg Tov TEPPAALOVTOG KOl OTOTEAEGLATOL
O€ L0, pUyoKivouvTn KoTdoTaon.

Michalos (1990)

H Epmotoovvn eivar o oxetikd cvvewdnty dudbeon 1 tdon vo
EMUTPEMEL KAVEIG GTOV €0DTO TOL KOl EVOEYOUEVOC GE GAAOLG VO
vroKewTOL 6€ {npia Yo yapn VOGS EKTILOUEVOL KOVOD KOAOV.

Boon, Holmes (1991)

H Eupmotoovvn eivar g kotdotaon mov zwepilopfavel BéPoateg
TPOCOOKIEG GYETIKA [LE T KIVITPO TOV GALOV, GE GYEDT LE TOV EQVTO
TOV, GE KOTAGTAGELS TTOL EUTEPLEYOVV PiGKO.

Lagace, Gassenheimer
(1991)

H Epmiotoctvn gival pio 61a0eom mov 0dnyel KOmotov vo, 6eGUEVTEL 6
o gvogyouevn muion m omoion €optdTon amd TNV UEALOVTIKN
CLUTEPLPOPAG EVOG AAAOD ATOLOV.

Moorman (1993)

Epmotoovvn eivor m mpobBvpic va  Pooileton  kaveic omnv

OAANAETIOPOOT E EVOV GUVEPYATN OTOV OTOI0 TIGTEVEL.

Lagace, Marshall (1994)

Epmiotoouvn eivarl éva dtopo va deouevetan og o mlovhy {nuio m
omoior épyetol ®G €makOAOLOO TNC UETEMELTO, GUUTEPLPOPAS EVOC
GLYKEKPIUEVOL GALOL ATOUOV.

Barney, Hansen (1994)

Eumiotoovvn eivar 1 apoifaior miotn 0Tl kavéve UEPOS OE Lo
cuvaiiayn dev Ba ekpeTaAAeVTEL TIC 0dLVVOIEG TOL GALOV.

Ganesan (1994)

H mpoBupio vo Paciletor kaveig oe évav ocvvepydtn oTov omoio
ToTEVEL. AVO JPOPETIKA GTOLYEID: 1 AVTIKEWUEVIKT] a&lOTIOTIO, 1)
nemoifnomn 0Tl 0 GAAOG EXEL TNV EONIOCVVY VO EKTEAEGEL TO £PY0, KOL
N KoAomoTia, 1) TeEmoifnon 6Tl 0 GAAOG EYEL KIVTPO @PEMUD YO TOV
6TOY0 OTOV TPOKDTTOVV VEEC GUVONKEG Y1a TIG 0ToieC dgv £yl vVIdPEEL
TPOTYOVLLEVT] OEGLEVOT).

Lewicki, Bunker (1995)

H Eumctocovn eivar o katdotoon mwov eumeptéyel  Oetucég
TPOodoKieg Yo To. KivnTpo Tov GAAOVL oE GYEomn UE TOV 1010 Of
KOTOOTACELS TOV EUTEPIEYOVY PIGKO.

Mayer (1995)

H Epmotoobvn eivan n wpobopia evog pépovg mov Paciletar otnv
TPOocooKia Tl To AALO LEPOG Ba TEAEGEL oL GLYKEKPIUEVT TTPEEN TOV




glval GMUOVTIKY Y10 TOV KOTOTIGTELHOTOO0YO, OVEEAPTNT ATtO TNV
wKavoTTd Tov Vo eAéyEel N va emPBAEWEL To v AdY® HéPOG.

Hosmer (1995)

Epmiotoouvn eivor n aflomiotic €vOg 0TOUOV, OGS OUGONG 1 UIOG
emyeipnong o€ éva eferovtikd amodextd kabnikov ek LEPOVS AAAOV
aTOUOV, OpAdaG M eTalpeing Vo avayvopilel Kol Vo TPOGTOTEVEL Ta
OIKOLMLLOTA KOL TO. GUUPEPOVTO OADV TOV GAA®V TOV GULUETEYOVV CE
[0 KON TpoomdOeLla 1) OIKOVOUIKT] AVTOAAAYY].

Bhattacharya (1998)

Epmotooivn eivar m mpocdokio Betikdv (un apvntikdv) ekfdcewnv
7OV Umopel Kovelg va AdPel faoel TV TPoGOOKOUEV®Y dPAUcEDY EVOG
dAhov pépovg oe pt aAAnAemidpacmn mov yopaktnpileror amd
afeforotnTo.

Strutton (1996)

H mpobBupia vo Paciletor xaveig oe €vav cuvepydn tov omoio o
TEAATNG EUTIOTEVETAL.

Bidault, Jarillo (1997)

Epmotoovvn elvanr m miotn O0tL 10 dAA0 pépog Bo cuvumepipepbei
VIANPETOVTOG TO CLUPEPOV LLOG.

Rousseau (1998)

H Epmictooivn eivat pio yoyohoytkn KOTAGTOGT TOV GUVIGTATAL GTNV
pobeomn va amodeytel kaveic v TpwtoéTNTe TOL PocileTtonl oTIg
BeTicég TPoodoKieg OGOV 0POPA GTIG TPOBEGELS KAl TIG GUUTEPLUPOPES
TOV OAL®V.

Lippert (2001)

H Teyvoloywn gumictocivn givol 1 mpobupio evog atdpov va givor
EVOA®TO WG TPOG TNV TEYVOLOYia N omoia PacileTor oTic Tposdokieg
TPOPAEYIOTNTOC, AELOTIOTIOG Kol OPEAUOTNTAS KoL EXNpealeTal omd
TNV TPOSIAHEST TOL OTOUOV VO EUTIGTEDETOL TNV TEXVOLOYIOL.

Medlin (2002)

H Epmotocivn umopei va Bewpnbei yoyoroyikn Katackevn, 1 onoio
YEVVATOL HECGO GE KOWMVIKEG OOUEG (Yloo Topaderyuo gtoupieg M
OY£0€IC) OmMd TNV OTOMIKN 1 OLAAOYIKN €pUNVein TETEAECUEVOV
TPOAEEQV.

Halliday (2003)

H Eumetoovvn pmopei va, yiver aviiinmm) o¢ po Ogpoatikn n onoio
TPOCPEPEL |10, TPOCEYYIOT OYETIKA ue v e&€MEn oe ouvOnkeg
afepardtnrog kabhg Kot ®g po TAOVoLN Kot TEPITAOKT £vvola.

Riegelsberger (2003)

H Epmotoocbvn eivar évag pnyoviopog vy v peioon g
TEPUTAOKOTNTAG, EVOC GUVIOMOC OPOUOC YO0 TNV OmOPLYN ULNG
TEPITAOKNG O100IKACTING ANYEDS OTOPACEDY OTOV EPYETOL KOVEIS
OVTIHLETOTOG LLE ATOPACELS TOV EUTEPIEOVV PIGKO.

Svensson (2004)

H Epmiotooctvn anotedel onpoviikd Topdyovio 6TiG ETUPIKES GYECELG
OgdoUEVOL  OTL Ol €ToplkEG OpaoTnploTnTeg dlevbovvovior amod
avBpmmToug.

Michael, Rowe (2006)

H Epmctocivn dev eivar kotd Péon atopkd yopaKInploTiko 1
YOPOKTNPIOTIKO O160e0omc, ovTe YuyoAloylkny Koatdotaon. Eivat
KOTOGKELOOGUEVT ATTO £VO. GUVOAO OLOTPOCOTIKMOV GLUTEPIPOPDV 1
omd por Kown ToutdtnTa. AVTEG Ol GUUTEPIPOPES EVIGYVOVTOL OO
Beopikobg kavoveg, vopoug Kot £0iua.

Chen, Barnes (2007)

H Epmotooovn eivor 1 avtilopfovopevn  ypnopdmmea, 1
avTIAapUPBavOpeEVn 0GQPAAELD, 1) OVTIACUPBOVOUEVT] IOIOTIKOTNTO, KoL 1)
avTIAopUBavOprEV KOA oNun, evod M mtpobuuia va mpocsapudletor




Kovelg amoteAel TOV MO ONUOVTIKO GNUEID OvVOQOPAG GTNV OPYIKN
SLUOPO®CT TNG EUTIGTOGVVNG GTO JadiKTLO.

Kim (2009) H Epmiotoobvn eivon pio mepimAokr Kot ToAVSAGTOT KOATAGKELT.

Hivaxag 1: Avdgopol opropoi tng Epmotocivng

[MopdTi dev vIapyEL eviaiog opiopodg g Evvolag tng Epmiotootvng, mapatnpeitol Tog oyedov OAot ot
OPIoUOL KIVOOVTOL YOP® OO KATO0VG Pactkong GEoveg.

"Evag amd tovg Pacikovg d&oveg eivar g 1 Epmiotoctvn umopel va poviehomombei wg pio oyéon
avapeca o€ 000 ovToTNTEC: TOV Trustee, 6Tov 0moio evamoTiBeTal 1) EUTIGTOCHVN, KOl O OTTOT0G TOPEYEL

Kkdmola vnpeoia, kot 6tov Trustor, 0 omoiog AapBavel Tnv vanpecio aVTN.

Y

Trustor Trustee

[

Ewova 1: Zyéom peta&d Trustor kou Trustee
"Evag devtepog a&ovag eivar ) amodoyn g n Eumietoobvn dev givat amdrvtn, odrd e&aptdton omd T
€K00TOTE TEpioTaon Kot vanpecia. o mapddeypo, o kabévag o epmiotevotTay Evov YoTpod €0V
ypewlotav wrptkn mepiBoiyn, @otdco av ypelaldtav GVoTUCT MG TPOS TO YUPOKTNPICTIKG TOL
OQVTOKIVITOV OV emBupel va ayopdoet, | EUMIGTOoHVN 6g awTdv B fTay TeAeimg S10popeTIKy.
AMAO £Va KOIVO YVOPIG O TTOL At0di00VV 01 TEPIGGOTEPOL OPLG oL otV £vvola TG Eumietosivng eivat
¢ eUmEPEXEL ofefartdTnTa Ko picko, AOYw TG EAAIOVG TANpoopiag amd Tievpdg Trustor.
Téhog, apketoi opiopoi vmootnpilovv mwg 1 €vvola g Epmiotocivng eivar pio toAvdidotatn évvola
1 omoio GLVICTOTOL OO EMUEPOVG YOPAKTNPLOTIKA. AVTO aKkpPdg TO XOpaKTNPIOTIKO TNG €lval TOv
ka010Td SVoKOAO TOV Gap1] Kot KalfoAlkd amodektd opiopd tg. [Tapdtt ot S1apopeTikég dSoTACELS TG
évvolug 0ev Umopovv va amodoBoidv pe mAnpdtrta Kot akpifeila, cuoyeTilovtal GuYVA LE TIG EVVOLES TNG
0mOO00MG, TNG AEIOTMIOTIOG KoL TNG TPOPAEYILOTNTOG TG CLUTEPLPOPES.
YuvomTiKd, £vag optopdg Tov Ba pmopovce va d00el, elvan twg y Eumictocvvy pias ovrotyroas A mpog
uia ovrotyra B yia pia vypeoia Y, eivar o fabuds mictns tne A wg mpos to av n ovréotyta B Ga
™G mapéyel TRy vrnpecia Y o6& kdmolov amodexto fabud. To televtaio KOPUATL TOL oplopov (“oe

7oto Podud”) etval apKeTd VITOKEEVIKO Kol UTOPEL VO TOIKIAAEL AVAAOYO, LLE TNV EKACTOTE EQUPLOYT.



3.2.2 ®iun

H évvowa g ®nung avtyetonilel o 610 mpdfAnua pe v évvowa e Eumotootvng: v éAketyn
evog kabiepopévou kot KaBolkov opiopot. Kot og avthv v nepintwon owotdc0, ol TepiocdTePOL
oplopoL £XOVV OPKETH KOWVA GTOt E Q.

To mpdto gviomiletan og Evav apKeETA OENPMNUEVO OPIGHO TNG EVVolas, SCOUE®VA LE ToV omoio 1| Diun
glvar 1 extipunon evoc UEPOVG M OAOKANPOV TOV GLVOAOL MG TPOC Mio GAAN ovtoTnTo, 1 OToiN
YpNoLomToleitan ylo va emdeyel TeElMkd kdmolog cuvepydtng/mdpoyog vinpeciag. ITo cuykexpipéva,
GULVIGTATOL GTNV OTOUVILOVELGT KOl YPT|OT TOV TETELEGUEVOV TPAEEWMV EVOG YPNOTY TPOKELEVOL VA
npoPrepdel n peAlovtikn cvumepipopd tov. H Oqun, Aowmodv, yivetor éva gpyoieio yia ) dweipion
TOV PioKOV, LE OMMTEPO GKOTO VO TEPLOPIGEL TV VILAPYOVGA AGLUUETPIO TAPOPOPLADV.

To debtepo ooy gio €xel va Kavel pue v Kowwvikn otdotacr g dnung. H ®nun avipetoileton
oLYVO MG EVVOLD KOWVOVIKT, EVD EYEL YUPUKTNPICTEL OKOUO KOl UNYOVIGUOG KOW®MVIKOD EAEYYOV, O
omoiog avamthyOnke PECH TNG KOWMOVIKNG QAANAETIOpAoNS EVOG GUVOLOL UE Kovd cupeépovta. Ot
pileg ¢ oT0 apyaio KOWWOVIKO TANIGLO gival EUQOVElg kot ota akdAovOa YopoKTNPIGTIKA. ApyLKd, TO
YEYOVOS OTL T £VvOl0, TNG KMUOKOG ATOTEAEL AmapaiTTO GTOLYELD TPOKELUEVOL VO AEITOVPYNGEL T EVVOLQL
™g eNUNG. Agdtepov, n avtiinymn Ot 1 eIuN Tpénet vo dtodideTon Kot vo Lotpaletol TPOKEWEVOD Vo
elvar oeélun. Télog, To yeyovog 0Tt | eun €vOg xpnotn dgv etvar amdAvTn, 0AAL 1) TN TN UTopel
Vo TOKIAEL ovaAoya LE ToV Xp1|oTn oL Tov a&loAoYel.

[péner eniong va emonuavOel 6tL 0 1 katebBvvon g Pung pumopel va gival gite povddpoun eite
aupidpoun. Me dida Aoyla, o€ pio Toyaio, cLVOAANYN UTOpPEL gite LOVO TO €va UEPOG VO AELOAOYNGEL
T0 GANO, €ite KO TO 30O Vo AELOAOYHGOVY TO VAL TO GAAO.

To televtaio oTorKEl0 £XEL VA KAVEL LE TNV KOWT| avTidnyr 6T Pun mpdkettan yio pio €vvola 1 omoio
Y0 VO 0TOKTNOEL VO o xpetaletal éva mAN0og S10popeTiK®dV TNYdV TANpoopias. AV Kot LITAPYEL 1
duvatoTNTA £Vl CUGTNLLO VO TEPLOPLOTEL OE pict LOVO SLVNTIKN YT TANPOeopL®V, cLVIBWLE Bewpeitar
KOADTEPT M (PNOT) TEPICCOTEPOV TNYDV.

H ®vun, Aowmdv, 6mwg kor n Epmietosuvn, dev eivarl otabepn kot pmopei va petafairetor aviroyo tnv
nepiotaot. [Ipokeévou va poTIGTOVY TEPIGGHTEPO TA, TAPAUTAVED KPIVETOL GKOTIO Vo avapepBel Eva
napaderypa. Oa ypnoiponomnel, Aouov, 1o mapdderypo vog yrotpov. O yotpog £xet vymin @nun edv
1 {nrovuevn vanpeoia ivor n wrpikn tepibaiym, edv dpwg n {ntovuevn n (nroduevn vanpesio etvor
GLUPOVAEG YO T YOPAKTNPLOTIKA £VOG cvToKivijTou 11 PN Tov gival younAn. Emiong, n Oqun evédg
¥PNOTN Umopel vo petafdAieTon Kot oviAoya e To cbvolo to omoio tov afloloyel. o mapdderypa, o
010¢ yroTpog pumopel va £xet vymAn PuN g Tpog TV TPk TEpiBoiyn Tov Tpooeipel peTatd TV
ac0evdv ToV, ®OTOGO AV TO GUVOAO TO 01010 ToV a&loAoyel amotedeital amd GLVAIEAPOLS TOL Ol OO0t

dgv 1oV €YoVV o€ EKTIUN o™, N ONUN TOV GTO GLYKEKPLUEVO GUVOAO Elvar YOUNAN.



3.2.3 Yrepreiuevo Aiktvo Eumotocivyg (Trust Overlay Network)

"Evag moAd Bondntikdg tpomog va povtedomomBel n Eumictocivn ko 1 @rjun evidg evdg diktvov givar
n xpnom evog Ymepkeipevov Awtdov Epmietoovvng (Trust Overlay Network — TON) [9]. To
Yrepkeipevo Aiktvo Epmictocivig avtimpocmnedetor ond évay katevBuvopevo ypdoo pe Bapn otig
OKUEG TOV.

O1 k6pPot Tov YpAPov AVTICTOLOVY GTOVS XPNOTEG TOV GLUGTHLOTOC, EVA Ol OKUES OVTITPOCMTEVOVY
v Epmioetosivn tov evag ypfiotn mpog tov Ao, Omwg gaivetar oty Ewdva 2. Zvykekpipéva, kibe
aKpn aviupoownevel TV Epmietosuvn tov k6ppov amd tov onoio e€€pyetan yia tov KOPo 6Tov omoio
gloépyetat, pe to Papog g akpung va kabopilel v Ty g Epmoetosvvng. ‘Etot, yuo mopadetypa, oto
diktvo ¢ Ewdvag 2, o kéuPog N, éxel Epmiotooivn mpog toug koppovg Ny, N3 ko Ny pe 0.75, 0.95
kot 0.85 avtictoya, evéd n tun g Epmotoctvng tov koppov Ns mpog avtov eivan 0.5. 'Enerta and
TNV TPOypatomoinon piog cuvaAlayne, o KOUPog o omoiog EAafe TNV VINPECia OVOVEMDVEL TNV TIUN TNG
Epmotosivng tov mpog tov kopPo mov tov mapeiye TNV VANPEGIQ, LE OTOTEAEGUA 1) TN TNG OKUNG
oV eEEPYETOL AmO TOV TPATO KOl EIGEPYETAL GTOV OEVTEPO VAL AALALEL.

e endpevo Prpa, n Pun kémolov K6UPov Ba propovoe TOAD AmAL VO VTOAOYIGTEL MG 0 LEGOG OPOG

TOV TILOV TOV EIGEPYOUEVOV G aVTOV TOV KOUPo akuav. ‘Etot, n diun tov kéuPfov Ny O pmopodvce

Ewéva 2: Alktvo epmiotoovvng S koupaov



VO VTOAOYIOTEL MG w = 0.583. Qo1600, 0&ilel va onueidel Tog GLVNOBWS 0 VTOAOYIGHOG

g Oung elvon mo mepimhokog ko Aappdver vdyy Kot dAAEG TAPAUETPOVS, OTOG O YPOVOS, M
a&lomotio Tov KOpPwv ot omoiot mapéyovv TS agloloynoelg avtég, K.6. Ot mapdpeTpot avtég pmopel

va motkiAovv avdroya to povtého Epmotooctvig kot @iung mov axoiovbeital oe KGO mepintmon.



Hopovoiaon twv Movtéiwy

4.1 Movtéio EigenTrust

4.1.1 Ewaywyn kai 'evikés Idéeg

To povtého EigenTrust [10] ypnowonotel pio katovepumuévn uébodo vroroyiopod yio v kaboAkn

Ofipn Tov kabe kOpPov Tov SikTvoL. EoT® O0TL N T S OVIITPOCONEVEL TNV ATOUIKI] EUTIGTOCTHVI

evog kouPov i mpog évav koppo j. o va vroloyiotel n kabohkn Oun kébe kouPfov, Aapupdvovton

VT OYN OL TIEC TNG OTOUIKNC EUTIGTOGVVNG TOV VITOAOITOV KOUP®V TOL SIKTVOV TPOG AVTOV.

Apyikd, mpoypotomotleital pio Kavovikonmoinon tTav TdV oTopkng epmotoovvns. Etot, opiletal 1

KOVOVIKOTOUHEVY ATOUIK] EUTIGTOGHVH ©OG EENG:

max(s;;, 0)

Yk max(Si, 0)

Cij = (41(1)

Me avtov tov Tpdmo e€acearileton Tmg ot TiréG o Ppiokovrar peta&y 0 kot 1. 'Evo petovéktnua tng
OLYKEKPLUEVNC LeBBSOL etvor TmG Ot TIHEC QVTES Sivouy TTapd LOVO o GYETIKT EKOVA. ANAadn, 6TV
TEPINTWON IOV C;j = Cy, YVOPILovpe mwg ot kopPot j ko k £xovv Ty idta Ojun pe Bdon tov k6pPo

i, ®6T660 dev eivar duvatd va yvopilovue TV TodTNTe TG GLUTEPLPOPES TOVC.

21 oLVEXELD, Ol TWWEG TNG KOVOVIKOTOWUEVNG QTOUIKNG eumioToctvig abpoilovtal étol Mote va
TPOKOLYEL TEMKA 1) TIUN TS KaBoAKN g PIung yia kb kouPo. Xe va kataveunuévo teptBdAiov, KTt

TéTOL0 Umopel va yivel Yo Tov kOpPo i NTdvTog TANPOPOPIES amd TOLG YELTOVIKOVG TOL KOuPovg. Ot



mAnpoeopiec mov AapPdver afpoilovtol Pe GUVTEAEGTY] TNV OTOMIKY] EUTIGTOGUVH TOL [ TPOS KAOE

yeitovd tov. 'Etot, mpoxdntel ) akdlovdn tiun:

tik = ZCijCjk (4‘1b)

J

H T ot avTimposomenel Ty EUmIeTocv | ToL KOUPoL i Tpog Tov kOpPo k pe fdomn Tig tAnpopopieg
TOV YETOVOV TOV.

H ropandve oyxéon pumopel va ypagtel xpnotponoudvtag ) onueloypapio mvakov. Edv opicovue tov
mivako C = [c¢;;] won t, TO VLG e TIC TWEG ty, TOTE £, = CTC,. 'Etot, £xovpe évav Tpomo Yo Toug
KOUPOVG VO ATOKTAGOLY piot €OV TOL OIKTOOV 1) omoio ekteiveton €£® amd TIg OWKEG TOVC
eunelpiec/oAMANAETOPACELS.

Q61660, Ol TYHES AVTEG dEV delyvouV Tapd LOVO TNV EUTELPio TOL KOUPOV i Kot TV YEITOV®Y Tov. O
uropovoope va Adpovpe pio akdpa guphTEPT EIKOVA TOL SIKTVOL GV Aapfavape TANpoPopia Kot ard
TOVG YEITOVEC TV YETOVOV TOV i, cOpemva pe ) oxéon &, = (CT)? ¢,. EGv cuveyicovpe e Tov 1310
pomo (t, = (CTI™T,), Bo éxovpe pion TARPN €1KOVAL TOL SIKTOOL £MEITA OO N ETMOVOARYELL.
ATOEIVOETAL TS Y10, PEYBAEC TIES TOV 7, TO d1avoopa t, cuyKAivel oty 1B T Y1 KGO Képpo
i TOV JIKTHOV. ZVYKEKPEVA, GVYKAIVEL GTO aploTePO W10d1Gvucua Tov €. Me dAia Adyla, To Sidvocua

t eivon 10 S1évuopo kaboAHg DA

4.1.2 Baoikog ALyopiBuos EigenTrust

O 6T0)0C TOL GLYKEKPLUEVOD LOVTELOL EIVOL O VTOAOYIGLOG TOV
t=(CH"ec, (4.1.0)

OmOL €, TO S1AVLGLLO, TOV TEPLEYEL TIG KOVOVIKOTOMHEVEG TIHEC ATOUIKHC EUMIGTOGVVNG £VOS KOUBOU i
Avti ovtov, umopei va ypnoiponomdel to didvucpa €, To 0moio aVTITPOCMTEVEL pic OPOIOUOPPN
KOTOVOUY EUMIOTOCHVIC 6TOVG KOUPOLG Tov dktdov, onAadn e; = 1/m, dnov m 10 TAN00g TV

KOUP@V TOL SIKTVOVL.

Méypt otrypung vedpyovv opiopéva {ntinpata to oroia dgv Exovv Anedei v’ dyn:



E& opiopod épmotor kopfor: Eivar cuyvd pawvopevo ce optopéva diktoa vo vadpyovv €€
OpIoUOV EUTIETOL KOUPOL (T, 01 oYXed0GTES Kot apytkol xpnoteg evog P2P diktoov). o awtov

10 Adyo opileton pio Kotavoun eumioTochvNg P 6T0 GUVOLO TV KOUB®Y TOL S1KTVOV, OTTOV

1 . 7 r U I 4 14
i avi € P,o6mov P 1o avvolo twv €€ 0pLtopoV EUmLoTwV KOULwv
pi =

0, aAdiwg

Hepintmon pn-arinienidpaocns: Eivorl eppavic nog edv évag kdpPog dev €xel AMapet kdmola
vanpecia and Kavévay dilo koppo, tote oty E&icwon 4.1.a o mapovopactnig undeviletat.

IMo avtdv 10 AOYO opileTon ek vEoL ¢ eENG:

max(s;;, 0)
Cij = Zk max(sik' 0)’

p;j, AAMwg

oV Z max(sy,0) # 0
K

Me avtdv Tov Tpomo, av o KOUPog i dev €yl Tponyobuevn mAnpoopia, eivar mbovotepo va

eumotevhel Tovg €€ OPIOUOL EUTIGTOVG KOUPOLG,.

Kaxopovieg Zoiroyikotnres: Ot KokdPovieg GLALOYIKOTNTEG ivail OpAdEC KOUP®V Ol 0TT01ES
amodidovv vyniég twég Eumiotootvig peta&d toug Kot yoUNAEG TIMEC GTOVG LIOAOUTOVS
KOUPoVG TOL OIKTOOV, WPE GKOTO VO ATOKTGOLV TEAKA vymAn koboiwkr dAun. Mo va
OVTILETOTIOTOOY TETOOL €160VG cvAAoykOTTeG, N E&lowon (4.1.c¢) tpomomoteiton ®g

akolovOwg:

tED = (1 - a)(CH"t® +ap  (4.1.d)

6mov 0 < a < 1. Mg avtov tov Tpomo e£acPorileTol TG TOVAGYIGTOV Kot Kamotov Badud Oa
amodidetor Epmiotocivn otoug €& opiopov Eumetovg kOuPove, ot omoiot dev aviKovV Gg

Kdmolo KakOBovAn cLALOYIKOTNTA.



4.1.3 Karaveunuévog AryopiBuog EigenTrust

e éva Kataveunuévo cvotnua ot kopPotr cuvepydloviarl €161 dote va vmoioyicovv dAot pall to
dvuopo kaBolkng equng. 'Eote nog kdbe kopuPoc, ektdg amd to d1dvuoua Pe TIG OTOMKEG TIES
EUMGTOGVVIG TOV, SIOTNPEL GTN LVAKY TOV Kat TO Sdvuopa kaBolkic PRuNg Tov gavtod tov (t,).

Torte, k60e kOpPoc propet va vroroyicel To S1Kd Tov ddvucua kaboikng PHuNg g e&Ng:

ti(k+1) = (1 — a) (Clitl(k) + ot Cnitr(lk)) + ap; (41 e)

O vrohoyiopdg 0wtdg pmopel va yivel ebkoda cOpemva pe Tov Alyoptouo 1:

Opwopoi:
e A;: To cbvolo tv KOUP®V mov Egovv AdPet vanpecia amd tov kOpPo i
e B;: To chvolo tov kKOUP®V 0md Tovg omoiovg Exel AdPet vinpesio o KOUPOGC I
AkyoprOpog:
TN ka0 kopPo i:
[paypatomoinon artiuatog Tpog 6A0LE TOVG KOUPOLS j € A; yio TV Ty tj(o) =pj;
Enavéiope:
Y7roloyiopdg tov ti(k+1) =1 - a)(clitgk) + Czitgk) +...+ cnit,(ik) ) + ap;;

AmoGTOM] TOV ) tl.(kH) o€ OAoVG Tovg KOpPOVS j € By

Ymoroyopdc opdipatog § = | ti(k+1) - ti(k)|;

t(k+1)'

Avapovn yio Afym Tov TIHov Cjit; ;

"Emg 6tov 6 < ¢;

Téhog Eravainyng

AlyoprOpog 1: Kataveunuévog AhyopiBpog EigenTrust



4.1.4 Zntijuara Acpdicias oto EigenTrust

Ytov katovepnuévo aiyopiBupo EigenTrust mov mepieypdaonke omv Evotra 4.1.3 wébe woppog
i vmoAoyiletl ko amooTéALEL TNV O1KN TOL TN kaBoANg eAung t;. Tivetor edkolo avTiinmtd Tmg
TUYOV KAKOBOLAOL KOUPOL UTopoOV v EKUETAAAELTODY TO YEYOVOS OTO £TGL MGTE VO, ATOGTEALOVY
WEVOELS TIHESG TTPOC OPENDG TOVG KO E1G BAPOG TOV GUGTILOTOG.

To {ftnpa ovtd avipetonileton pe Kopro aova Tig akolovbeg 16éeg. o apyn, N T ™G KaBoAMKNG
ENUNG £vOg kOUPoL © dev mpénet va vrrohoyileTat kot vo amodnkevetat otov id10, aALG 6 Kdmolov GAAO
kOpPo tov cvotuatog. Agdtepov, €meLdN ot kKaKOBovAotl kOuPotl pmopodv va anocteilovv yevdeig
TIREG GG0V aPopd Tov LTOAOYIGHO TNG KaBoAkng PuNng evag AAAov KOUPOL, TPETEL VO GUUUETEYOVY
TEPLOCOTEPOL OO EVOG KOUPOL GTOV DTOAOYIGUO AVTO.

‘Etol, v kéBe xopPo i, vmapyoov M ko6pfol Tov GLGTNAUATOC Ol omoiot givar vrevBuvol Yo Tov
VTOAOYIGUO ToL t;. Ot kéuPor avtoi ovoudlovtor diayeipiores fabuoioyiog (score managers) T0V
kopuPov i. Ot dwyepiotég Pabuoroyiag emiéyoviar cuvnbmg ypnopomowdvtag Evav Katoveunuévo
[Tivaka Kataxeppotiopov. Edv évag kopPog yperaletor va udbet tnv Tiun tov t;, amoctéAlel altnpo
oTovg Olayeptotég Pabuoroyiog Tov KOUPoOL @ KAl KOTO TOV LTOAOYIOUO TPAYLOTOTOIEITOL O
KOTOAANAOC €AEYYOG VIO TOV EVIOMICUO TLYXOV KOKOPBOLA®V KOUP®V OVAUESH GTOVG OLOYEPIOTEC
Babuoloyiog pe faomn To ATOTEAEGUATO TTOL £XOVV OTOCTEINEL.

Me Bdon ta mopandve, mapovstaietor o AlyopiBpog 2, o omoiog Aapfdvel v’ oym 6ca {ntpota

nopovcidotnkay otnv Evotro 4.1.4.



Opopoi:
e A;: To oVvoro tev KOpuPmv mov &rovv Adfet vanpecio amd Tov kOUPo i
e B;: To ochvolo tov KOUP®V 0md Tovg omoiovg &xel Adfet vanpecia o kKOUPog i
e D;: To cVvolro T®V KOUP®V Yo Tovg omoiovg o kOpPog i etvar dwayepiotng Pabporoyiog
e ¢4t To d1dvuopa KOVOVIKOTOUUEV®V TILOV EUTIGTOGVVNG Yo Tov KOpPo d € D;
. Afi: To oVvoro TV KOUP®V oV Erovv Adfel vanpecia amd tov kopupo d € D;
. Bfi: To oVvoro TV KOUP®V amd Tovg omoiovg &xel AdPet vanpecia o kopPog d € D;
AlyéprOpoc:
INa xd0g k6pPo i eravarafe:
AT06TOM TOL S10VOCHOTOG EUTIGTOGUVIG €, 6TOVG dlayelptotés Babuoroyiog tov i;
TVALOYY TOV SLIVVGUATOV ELTIGTOGHVIG Cg Kot GUVOA®Y BY amd toug kopupovg d € Dj;
ATOGTOM) T®V TIHOV C4; 6TOVG Saelptotés Paduoroyiag twv kOpBov d € D;, V) € Bcil;
Yvlloyn TV Afi v Tovg kOpuPovg d € D;;
INa ké0g koppo d € D;:

ZVANOYN TOV TV CjgPj amd Tovg KopPoug j € AL

Eravaiope:
Y7roloyloudg tov tgkﬂ) =(1- a)(cldtgk) + czdtgk) +
k
...+cndt§l)) + apg;
, (k+1) ., , : i.
AmooTOM) TOV C4jt; og O6A0VG Tovg KOUPoLG j € By;

Avopovn Yo Aqym tov TIHOV Cg tj(k+1)a7t(') ToVG KOUPovg j € Afi

"Emg 6tov = | tflkﬂ) — tfik)| <g;
Téhog emravainyng
Téhog emavainyng

AlyoprOpog 2: Acparng AlyopiBpoc EigenTrust



4.2 Movtéio PowerTrust

4.2.1 Ewaywynq kar I'evikég I0éeg

To povtého PowerTrust [11] Aettovpyei pe tpomo moapdpoto pe to EigenTrust, onAadr| mpaypotonotel
évay KoTaveunpévo vmoroyiopud e E&icmong 4.1.c. Kabe koppog i, £yel eniong Eévav 1§ mEpIoGOTEPOVC
owyeipiores fabuoloyiog, ol omoiot ivar vIEVOLVOL Y10 TOV VTOAOYIGUO TOV JSAVOCUATOG KAUOOAKNG
oAung &,. T kabe kopPo i ot droyeipiotéc Paduoroyiag Tov emhéyovtar pe Phon pio cvvaptnon
KOTOKEPULATIGHOV.

O oyedaopog tov PowerTrust Baciletarl oty vrdbeon nwg o apBuog agloloyncewy yio kdbe kopupo,
onradn o écm-Paduog Tov oto Ymepkeipevo Alktvo Epmictootvig, akolovBel tnv Katavourn Nopov
Avvapng (Power-Law Distribution), dniadn nwg vrdpyovv Aiyor kOUPol TOL GUGTALATOG Ol OTOioL
Aappdvovv évav oA vynAd aplBud a&loroynoemv, evd ol TePeaoTEPOL KOUPOL TOL SIKTHOL EXOVV
pikpd apfud a&oroynoemv. Katt tétoo emPefordveror kou gumepucd. Or képpor avtoi ot omoiot
GLYKEVTPMOVOLV HeYGAo aplBud alloloyncewmv teivouy emiong va £xovv LYNAN 0TOdOCT KOl COGTN
ooumeplpopd 6to cvotnuo. To PowerTrust ekpetaAleveTon ADVTA TO YOPUKTNPIOTIKG KOl ETIAEYEL AVA

SloTNHATO TOVG M 0 AEOTIGTOVS KOUBOLG TOV GLGTHUATOG LE BAon TN e TOVG.



4.2.2 Evpeon A&iomoetwv Koufwv — Power Nodes

Onog avorvdnke oty Evomra 4.1, oto EigenTrust vdpyovv opiopévor kdppot ot omoiot Bempoldvtat
€€’ opiopot épmotot. 'Eva amd ta kpicwo onpeia tov EigenTrust elvan mmg edv avtol o1 kOpfot puyovv
07t0 TO GUOTNLLA, 1] Y10 KATO0 AOYO OOKTHGOVY KAKOBOVAN GUUTEPLPOPAE, 1 ATOTLYIO TOV GLGTILLOTOG
etvar BéPain. o avtdv T0 AdY0, 6T0 PowerTrust 1 avtictoyyn Widtra givan dSvvapuki. ‘Etol, pe Bdon
TOV UNYOVIGUO 7oV Teptypdpetal otov AdyopiBpo 3, emidéyovior oL m mo EUmIOTOl KOUPOL TOL
cuoTuotog pio dedopévn ypovikn oTiyprn, ot Aeydpevor Power Nodes. ' tnv emioyn avt
¥pNoomoteitan Ko pio cuvaptnon Katakeppaticpov dotipnong tomkodtnrag (locality preserving

hashing function - LPH).

Opopoi:
e m: To miBog tov mo a&omioTmv KOpPwv Tov embuvovpe va fpodue

AlyoprOpog:

INa k@B k6uPo j, o omoiog etvan droyepiotic Pabporoyiag Tov kOUPov i:
Ynoloyiopdc e g H (v;) xpnoomoumvtag pia cuvaptmon katakeppoticpod LPH
Amofnkevon g Tpimhétog (v;, i, j) otov KOUPo e TO apEcOG PEYOADTEPO OVAYVOPLOTIKO
oe oyéon pe v H(v;).

Téhog emavainyng

Koupog x = O kOufog pe avayvmpioTikd OUECMS ETOUEVO amd TN UEYIGTH TIUN THG GLVAPTNONG

KOTOKEPUATIGLLOD

p = O apBpdc TeV TPITAETOV e TIC LEYIOTEG TULEC TIUNG OV glvan amodnkevpéves oTov X

Eravaiope:
Avp >m:
Téhog
Alhog:
O xoppog x otédvel pnvopa 6tov KOUPO Y HE TO APECHS LKPOTEPO AVOYVOPLIGTIKO
Yo va. BpetL TG ETOUEVEG M — P TPITAETEG
Koupogx =y
m=m-—p
p = O apBpdg TV TPIAETOV 0modnKeLUEVEG GTOV Y
Téhog emravainyng

Alyép1Bpog 3: Evpeon tov m mo a&omiotov koppov (Power Nodes)



Mia cuvaptnon katakeppotiopov givar LPH edv éyel 1ig akdrovbeg 1010t teg:
. Hiv;) < H(vj), av kat povo av v; < v;
2. Av 1o Sidotnua [vi, vj] xwplotel ota vrodiaotiuata [v;, vy ] kat [vk, vj],
TOTE TO AVTIOTOLYO SLACTNUR [H (v;),H (vj)] npénelva ywpi{etar ota [H(v;), H(vy)],
[, H ()
Amodeikvietol Tog o€ pio TomoAoyio OmOL 1 K®OWKOTOINGMN TOV AVOyVOPIOTIKOD TV KOUP®V
y¥pNoLonolet b-bits, ypnopomoidvrog pia cuvaptnon katokeppatiopov LPH, o AdyopiBpog 3 Bpiokel
Toug m mo a&omotovg kopPovg oe h Prparta, 6mov h givor o apiBpdg Tov KOpPov peTad Tov
Succ(H(vy,)) xou Succ(2P — 1), émov Succ(x) o kOUPOG e ovoyvopIoTIKO Opécme LeyoldTeEPO omd

TNV TN X KoL Uy 1] M-06TH DYNAGTEPT T EUNG.



4.2.3 Apyixog Yroloyiouos Aiavoocuaros Pyunc

‘Eoto o mivaxog epmiotoobvng R oto Ailktvo Epmietocivng tov ovotiuatos. Kotd tov apyuco
VROAOYIGUO TOL Ataviouatog EAUNG, Kabe KOUPOG [ GTEAVEL TIC TIUEG EUMIGTOCUVIG TOL GTOLG
Swxelplotés Pabporoyiog v EEm-yeltoOvVmVY Tov.

Amodekvietal Tog yuo pikpd meptdmplo cedipatog €, 0 AhydpiBuog 4 gival dvo gpayuévog amd Tov

apoud k = [logy €], 6mov b = A, /A4 xar A4, A, €ivor o1 00 peyaAdtepeg O10TWES TOL Ttivoka R.

AlyéprOpoc:
TN x@0g képPo i eravarafe:
INa ka0 kopPo j, o onoiog etvan EEm-yeitovag tov i emavarafe:
Amooton g Babporoyiag (735, i) otov dtayeipiot Padporoyiag tov j
Téhog emavainyng
Av o i givan dtaxepiotig Pabporoyiog kdmolov kopuPov k:
INo kaBs k6pPo m, o omoiog eivar £écw-yeitovag Tov k:
ANy g Babporoyioag (1, M) amd Tov m
Evtomopog tov dwyepiot Pabuporoyiog tov m
Téhog emavainyng
Apywcomoinon petafintig pre = 0
Apykomoinon KoToeAiov GOAALTOC £

Enavérape:

I k60 Baduoroyia (T, j) mov Anednke omd Tovg éow yeitoveg Tov k:
Anym ™G g v; omo tov dwyepioth Pabporoyiag tov j
Vg = Vg + VjTjg

Térog Emavainync

6 = |vy —pre|

"Emg otov 6 < ¢
Téhog av
Téhog Emavainymng

AlyéprOpog 4: Apyikcog Ymoroyiopds Atavoopatog dnpng



4.2.4 Evnquépwaon tov Aiavicuaros Pyunc

‘Eneita amd t0v 0pywkd vmoroyilopud TOL SlovOGHOTOS ONUNG, Ol dwyelpotés Pabuoloyiag

ocuvepyalovtor petah Toug mote va Ppovv tovg Power Nodes ypnoipomowdvtag tov AAydpifpo 5.

Akyopr@pocg:
INa kaBe kopPo i emavarape:
INa ka0 kopPo j, o onoiog etvan EEm-yeitovag tov i emavarafe:
Amoctol g Babpodroyiog (7y5, 1) otov drayepiot Baduoroyiog Tov j
Téhog emavainyng
Av o i givan dtaepiotig Pabporoyiog kdmolov kopuPov k:
INa kaBs k6puPo m, o omoiog givar £écw-yeitovag Tov k:
Afyn ™G Babporoyiog (T, m) and Tov m
Evtomopog tov dwyepiot Pfabporoyiog tov m
Téhog emavarnyng
Apywomoinon petafintig pre = 0
Apyucomoinon KaToeAiov COAALNTOC £
Enavérape:
pre = vy
v, =0
I k60g Baduoroyia (T, j) mov Anednke amd Tovg éow yeitoveg Tov k:
Anym g g v; omd tov dwyelproth] Padporoyiag Tov j
Téhog Eravainyng

Av o k sivon Power Node:

ve=(1- a)Z(vjrjk) +a/m
Alog:

v =(1- G)Z(erjk)

Térog av
6 = |vx —pre|
"Emg étov 6 < ¢
Téhog av
Téhog Eravainyng

AlyopOpog 5: Evnpuépwon Alavdopatog diung



4.3 Movtéio PeerTrust

4.3.1 Ewaywyq kar I'evikég I0éeg

To povtého PeerTrust[12] oyedidotnKe Yoo TNV OVIWLETOMON T®V KOKOBovAwv ypnotdv ce P2P
GULOTILOTO. e-commerce. XT0 GLYKEKPIUEVO povtédo 1 Eumiotoohvn vroioyileton Aappdvovag v’
oYM TOVG £ENG ONUAVTIKOVS TAPAYOVTES:

1. A&woioynoelg and tpitovg,
Ap1Ouo6g cuvarraydv,
A&lomiotio a&loldynong,
Eidog cuvorrayne,

A

Kowwvikol mapdyovteg (community context).

Me Bdaon tovg mapdyovieg avtovg, éotm I(Y,X) o cvvolkdc apBudg Guvaliaydv mov Exovv
npoypatorombei petaly tov Topdyov Y kot tov mehdtn X, I(Y) o cuvolkog aptOudc cuvoliaymdy Tov
éxel mparypotoromoet o Y e onotovonmote kopfo, p(Y, i) o k6ppog e Tov omoio o Y mpaypotonoince
mv i-oot ovvarlayn, S(Y,i) n a&ordynon mov éhafe o Y amd tov p(Y,i) yio T cvykekpiuévn
ovvorroyn. H Cr(u) dniover v a&lomotio g agohdynong tov koppov u, n TF(Y,i) sivar o
OULVTELEGTIG €I00VG GUVOAAAYNG Yo TNV i-00TH Guvariayn tov Y ko n CF(Y) givan o cvvieleotng

Kowmvikov topayovta tov Y. 'Etot, n Eumietootvn yia évav kdéupo Y divetar amd tov tHmo:

1(Y)

T(Y)=a- Z S(Y,i)-Cr(p(Y,i)) - TF(Y,)) + B - CF(Y)

OmoV &, f 01 GUVTELEGTEG Y10, T1 GLAAOYIKT AELOAOYNON KOl Y10 TOVG KOW®OVIKOVG TAPAYOVTES, O 0TTOI0L
AOUPEVOUY TIES OVAAOYQ LE TIG AVAYKES KO TO YOPUKTNPLOTIKG TOL GUGTNLOTOG.

H Epmiotoovvn, howmdv, amotereitar amd dvo pépn. To mpdto kot kbplo pépog givar Evag pécog 6pog
otabopévog avaroya pe v aflomiotio Tov afloloyncewy mov AauPdavoviol Kot to €ido¢ TV
GUVOAOY®DV GTIS 0TtoleG avaeEpovTal ot afloloynoels avtéc. To devtepo pépoc umopei va cupPdiet
Oeticd M apvnrikd omv Eumictochvn aviloyo pe To KOW®OVIKE yopoKTnploTtikd tov ypnotn. [a
TOPASELY LD, EAV O YPNOTNG OLTOG AVIKE GTOVG APYIKOVS KOUPOVG TOV SIKTOLOL Kot glye eyKataoTadel
07tO TOLVG OMLULOLPYOVG TOV, Ot ThAVOTNTEG Va givorl KakOBovdog eivar undapvec, emopévag 1 tiur CF

Ba etvar vymAn.



4.3.2 Ymoloyicuos Aéromeorios Aéloloyncewy

Mio mo omiomompuévn popen Tov vmoAoywopolb ¢ Epmotoovvng mpoxkvmter av ayvonbel o
oLvTEAESTHG €idovg cuvaAlayng (nradn av teBei TF(u,i) = 1), kot 0 KOW®VIKOG GUVIEAEOTNG
(onAaon av tebel f = 0). Xe avtv TNV TEPINTMOT, TPOKVTTEL

I(Y)

T(Y) = z SV, 1) - Cr(p(Y, D)

H Ixoavonoinon S(Y, i) etvon pia mocdtnTo n omoia propel va avaroapoactadel og pio kKApoko omd 0 émg
1 ko vo vmohoyiotel e0kola pe Paon tn Anedeica agoidynon. Eyelpetar opmg 1o {Rmnpa tov
vroAoylopob g aélomiotiag tng a&loAdynong evog xpNnotn, Oniadn g tocotntag Cr(uw).

Mia apykn Tpocéyyion Oa tay 1 T g aglomotiog e a&loAdynong evog xpnotn va eivat ion pe
mv ) g Epmiotooivng tov, dnradn Cr(u) = T (w). H ocdvpuPoon avt Pacileton otig okdA0v0eg
vobéoelg. Apyikd, oTo OTL Ol YPNOTEG TOV EMOEIKVOOLV AVUEIOTIGTN CUUTEPLPOPE GTIG GUVOAAAYES
Tovg givat cvuvnbec va Tapéyovy kat ava&lomioteg atoroynoelg. Katd dgvtepov, 6To 4Tl 01 Yp1oTEG TOV
EMOEKVOOVY aEIOTIOTI GUUTEPLPOPE, GTIC GUVUALOYEG TOVG TOPEYOVY Kot 0EIOTIOTEG UEIOAOYNGELS.
Evo n mpotn vobeon eivan yevikd opbn, m devtepn pmopel va pnv woybdel mévra. o mopdaderypa,
pmopel KAmolog ¥pNotng vo datnpel vymin ™ OMuUN Tov EMOEKVOOVIONG COGTH CLUTEPLPOPH OTIC
OLVOALOYES TOV KOl 0T1 GUVEXELL VO 510010€1 AavOaoLEVEG 0EIOLOYNOELS Y10 VO, LLELMGEL TN QU1 GAA®V
YPNOTAOV.

Q¢ amotéleopa, yprolLonoteitar pio dStapopetikn LEB0d0g LIOAOYIGHOV TNG, 1] OTToia Eival 1 opoldTNTA
TOV ypRotn wov {ntdel v a&lorldynon ue ekeivov mov v mapéxel. Av IS(X) 1o 6hvoro TV ¥pnoTdV
OV €YOVV TPAYLUTOTOGEL GUVUAAAYEG LE TOV ¥PNoTn X, TOTE TO GUVOAO T®V YPNOTAOV TOL £XOVV
TPOYUATOTOMGEL GUVOAAAYEG TOGO pe Tov X OG0 kol pe évav GAAo ypnotn w eivar to chHVOAO
I[JS(X,w) = IS(X) N IS(w). ' vo. vroroyicel o X v a&lomiotio g a&lohdynong Tov w, Aaufdvet
VT OYN TNV OPOOTNTO TV 0EI0A0YHCE®Y TV ¥pNoT®dV oto IJS(X, w) 1060 wg mpog tov 1610 660 Kot
®C TPOG TOV W. ZVYKEKPIUEVA, YPNOLWLOTOEL TNV TLTIKY OTOKAIGT TV OV0 OlVLUCUAT®V OV

TPOKVITTOVY Y10, VO, VTTOAOYIGEL TV OUOLOTNTA TOV LE TOV W, dSNAON:

2
YO e R gy )

Z i=1 _ i=1
uerjs(x,w) I(u,X) I(u,w)

1S (X, w)

Sim(x,w) =1—




ka1 1 ovvoAkn Epmietootvn vrohoyileton og:

1(Y)
_ Sim(p(Y,i),X)
T(X,Y)= )y S(¥,i)-
&) ; S i sim(p(Y, i), X)



4.4 Movtéio TRAVOS

4.4.1 Ewaywyny kar I'evikég I0éeg

To poviého TRAVOS [13] mpooeyyiler to mpdfinua tov vrmoroywopod g Epmicetosivng
LLOVTEAOTOIMVTOG TNV YPNOOTOIOVTAS TNV Katavoun B [14]. Zvykekpiuéva, pe fAom TG TponyovLEVES
oLVOAAAYEC EVOG ypnotn X pe évav Ttapoyo V', Bétovtal ot Tiuég a, b g katavoung B og e&ng:

e a: To miMBog TV GuVOALAYDV Ol OTTOIEC NTOV IKOVOTOMTIKEG V1o TOV Xprotn X.

e b: To mAnBog v cuvarlhay®dv 01 0Toleg OV NTOV IKOVOTOMTIKEG Yo ToV Xpriotn X.
Me Bdon tig Tyég autéc pmopel va oprotel pio katavopn B, g omoiag n péon tun opiletar g

E_a
T a+b

Avtn givar ko ) Ty ¢ Epmietosivng Tyy tov X mpog tov Y.

Extog amd v Epmietocov Ty = E = ﬁ, opietar ko avtomemoidnon y, n omoia avtpocmnevEeL
10 Katd 1650 0 voAoyiopdg g T xy eivon agiomiotoc. ' Tov vrohoyioud g avtonemoifnong y, to
HOVTELO eppécmg Aapfaver v’ dyn 10 TAN00G TOV GUVOAAQY®V TOL YPNOTN WUE TOV TAPOYO.
Yvuykekpléva, €med” 060 peyolvtepeg TWEG Aaufdvovy ol mapduetpol a, b, 1660 MEPIGGOTEPO
«OLYKEVIPAOVETO M kKotovoun B yopw oamd tn péon Ty g, 1n TWN g avtonemoibnong y
VTOAOYILETOL OC TO OAOKANPOUE, TNG KOTOVOUNG B yOp® oo Tn péomn Tun g o€ dtdotnua +&, 6mov €
opifetar g To PEYIOTO ATOdEKTO GPAAL. Andadn

TX'y+€
y = f X 1(1 - x)b-ldx

Tx'y—é'

§ = X1:a=40,b=20
P === X2-a=4,b=2
i === E=0.66667

-
——

e

oo D.IE D.I4 - D.IG D.IS 10
Ewéva 3: Zoykpion avtonenoibBnong y yio 600 StapopeTiKég KOTOVOUEG B



‘Eocto, y1a mapddetyna, ot xpnoteg X1 Kot X, ot onoiot vworoyilovv v T Epmetocivng yuo tov
kopPo Y. O X; eixe 40 emroynuéveg kar 20 amotoynuéveg cuvarliayéc pue tov vV, evd o X, eiye 4
emTLUyNUéEvEG Ko 2 amotunuéves cuvariayés pe tov V. 'Etol, m epmiotocvn tov kafevog
povtehomoteitol amo Tig katavopés f mov paivoviat oty Ewova 3. Eotm entiong mmg B€Tovpie amodextod
ocpdipa € = 0.1. Iopatpodue g Kot otig Vo mepumtdoelg | Eumietosuvn mov vroroyilovv ot
X1 ko X5 givon fon pe Ty, y = Tx,y = 0.66667 xobawg o1 600 xatavopés B éxovv idia péon tipn.
Qotdco,  avtomenoidnon ¥y tov X; eivor peyaAddtepn amd v avtonemoidnom y, tov X, apov
UEYOADTEPO UEPOG TNG KaTavoung B tov X; Ppioketor evtog tov dwwotiuatog (E — €, E + €), to omoio

BpiokeTol eviog TV LOP SLOKEKOUUEVOV YPULUUDOV.

4.4.1.1 2votdoels omo YeITovIKovS KOUPovS

Mo tov vmoAoyloud ™G EURIOTOGUVIG MG TPOS Evov mhpoyxo YV, évag ypnotg X extoc amd Tig
GUVOAAQYEC TTOV O 1010¢ £XEL TPOYUATOTOMGEL UEYPL GTIYUNG, Umopel va {nTtnoel TANpopopieg Kot omd
YETOVIKOVG TOV KOUPOVG, £TCL MGTE VO EVIGYDOEL TNV OWTOTENOIONGT TOV. ZuyKeEKPIUEVA, av UE Bdon
TIg TPOCOTKES TOV EUNELPIES, N avTomenoibnon Y eivar pikpoTepn amd Eva kotdeA 8., T0Te avalntd

emmAéov TAnpoopieg and tpitove. 'Etot, n véa tiun ™me Eumietosvvng yia tov ¥ vroloyiletot g

a+a’

Ty = E' = ————— 6nov:
Xy a+a'+b+b’

e a': To TAM00¢ TOV IKOVOTOMTIK®Y GLVAIALXY®V amtd Toug KOUPOLE 6TOVG OToiovg (NTHONKE N
TAnpopopia.
e b': To m\00C TOV PN-IKAVOTOMTIKOV GOLVOALOY®V amd TOVG KOUPOLC GTOVG OMOIOVG
{nOnke n TAnpoopia.
Me Bdon to mponyoduevo mapddetypa, o Xq 6vtog mo PEParog yio v asomiotio g Epmietosuvng
7OV £XEL VITOAOYIGEL EVOEXOUEVOC VA U1 avalnTNoel EXMAEOV TANPOQOPiEC amd TpiTove, Vi 0 X, gival
apketd apéfoarog ko mhavotata Oa mpénet vo Kataphyel oty avalnTnon ETAL0V TANPOPOPLDY YU

Tov ¥ amd GALovg xpNoTeg, avaroya pe 1o Katdeit 8, mov £xel opioTel.

4.4.2 Awoyeipion kakxofoviwv koufwv kar avakpifaoy alloloyneewy

H npocéyyion tov poviéhov TRAVOS €yel wg otdyo N tedikn| Tiun g Epmiotosuvng mov vrohoyileton
amo Evay ¥pNnoTn, 60CUEVMY KL TOV ETUTAEOV TAPATNPNCEMY TOV £XEl AdPeL amd Tpitovg, va eivon N
010 e v Ty Tov Ba TPOEKVTITE GTNV MEPIMTOGOT TOV OAEG O TOPATNPNCELS Elyov TparypLatomotnfel

amd Tov id10. AvT0, ®GTOGO, TPOVTOOETEL TNV AANON avapopd TapaTnpRoe®Y ard GAOVE TOVG KOLBOLG,.



Kdtl tétolo dev givor avapevoUeEvo G€ TTPOYHOTIKEG GLUVONKEG, OOV J1APOPOL YPNGTEG OPOLY YId
TPOCOTIKO TOVG OPEAOC, TPEYOVTAG YELOEIC TapATNPNOELS 68 AAAoVG XpNoTeg. [ Tovg Tapamdve
Adyovg, 10 TRAVOS vioBetel évav punyoviopd o omoiog GIATPAPEL TIG WEVDELG TaPOTNPNOELS TPITOV
UEUDVOVTOG TOV AVTIKTLIO OV £Y0VV 6TN JapOpPmor TG oAkng Eumietosuvng mov dapopeavetol
TEMKA.

Yvykekpyéva, Kabe ypnotng dwatnpel 10Topikd Yoo kKabe GAAo ypfotn o omoiog TOv ToPEiE
TANPOPOPIEC/TUPUTNPNOELS KOt amobnKeDEL, EMEITO ATO TNV OAOKANP®GT TNG EKAGTOTE GLVOAAAYNC,
KaTé TGO o1 TANpoPopieg mov Ehafe NTav £yKvupeg N Oyl AvTd emTLYYAVETAL APYIKA dloympilovTag
10 Sutotnpa [0,1] oe N vmodwaotipata (bins). Avaloya e TIC TANpoPopies mov Aopfdvovtol amd Evav
Tpito ypNoTN, Ol omoieg gival ¢ popeng (ak, by), opiletor pia kotavoun B ue péon Ty Ex. H péon
T avty PplokeTon oe kdmoo amd ta N dwwotnuote mov opiotnkav mponyovpévas. o kdbe
vrodtdoTna Tifevtat OO TIES M, T 01 OTOIEG AVIUTPOCSHOTELOVY TO TANBOG TOV GLVAAAAY®V TOL NTAV
OTOTUYNUEVEG KOl EMTUYNUEVES avTtioTolya. 'Emeita amd v oAOKANp®O™N TG CLVOARAYNG LE TOV
époyo yuo tov omoio {nnnioay ot TANpoopies, YiveTal OTOTIUNGT TOV ATOTEAEGUOTOG KOt AvEAVETL
Katd 1 M Ty Tov M 1) Tov N TOL AVTicToLXOL bin avdloya pe To amotéleoua. o Tapddeypa, ov N =
5 kot évag ypnomg Xq AdPer mAnpogopieg amd évav ypnotn X, yo €vav mapoyo YV, and Tig omoieg
mpokvyel Eumotoovvn Ty,y = 0.15, t6t¢ 10 amotédecpa g cvvarroyng Bo amobnkevtel oto
dudotnua 0 < Ty,y <= 0.2. Mg Bdon tig Tiuég m;, n; tov bin; pmopei eniong vo opiotel pio katavopn
B D;. Mg Baon avthv v kotovoun D; vroroyiletal n mocdTTO Py, y M OMOLG OVTITPOCHOREVEL THV
akpifelo Twv TANPoEopIdV T0V X, Yo Tov V. Tal Tov vTOAOYIGHO TOV Py, OAOKANPOVOLLE TNV

katavoun D; oto didotnua Tov bin;, dnrodn:

max(bin;)

Px,y = J XMt - Xx)mtdx

min(bin;)

'Eto1, 660 mepiocdtepo pépog ¢ Katavoung D; Ppiocketan oto ddetnua tov bin;, 1660 vYnAOTEPT

T AapPavet to py,y. Me Bdon 1o py,y vroroyiCovtar ot véeg oTabpicuéveg TocoTNTES

E = Euniform + px,y (E - Euniform)

= Ouniform T Px,v° (0 - Juniform)

Qi

E?—-E3 _
a=———-—F

02



(1-E)y-(1-E)°
52

b= —(1-E)

TTI,XZY:C_I,_].,T_I,XZY=b_1

Onov Eyniforms Ouniform N MEOT TWUH KoL 1 TOTKA 0OKAoN TG Katavopig B uea =b = 1.
‘Etot, n véa tun Epmiotocvvng énerta ko omd TN oTtdbuion Ttov AoUPavOpEVOV TANPOQOPLOV
vroAoyileTar wg M péon T ™G Katavouns B wov mpokdntel pe Tég a, b ta abpoicpata tov M,y

KOl Ty y OVTIOTOLLQL.



4.5 Movtéio RDTM

4.5.1 Ewaywyn kai I'evikég Ioéeg

To povtého RDTM (Reputation-based Dynamic Trust Model) [15] oyedidotnke yio GLGTAROTO
NAEKTPOVIKOV cuvoriaymv. TIpokeital yio évo kabBopd LTOAOYIOTIKO HOVIEAO GTO Omoio 1 ANym
TANPOPOPLOV YiveTal UEC® OPIoUEVODV VIEP-KOUPmV (supernodes). Tlpoxetor eite yio kdpPovg
EYKOTESTNUEVOLG €& apYNG OTO GLGTN A, Ol 07010l BempovvTar €€’ 0pIGOD EUMIGTOL, EITE YioL KOUPOLG
7OV EMOEIKVOOVV GMOOTH GUUTEPLPOPE Kot VYNAEC EMOOGEIS KOTA TN SIUPKELN AEITOVPYIOG TOVG GTO
CUGTNUO. XTOVC KOUPBOLG AVTOVG OVOEEPOVTOL TO OTOTEAEGUOTO KOOE GUVOAAGYNAG META TNV
0AOKANP®GT TNG 0td TOLG OmAOVE KOUPOVG TOL GLGTHUATOC Kot Eivar vTEBVVOL Yo TN SleTpPMoN Kot
N Stpoipacn g TANPOeopios ovTNS.

To povtého avtd AapPdvel mowkilovg mopdyovteg otov vmoroyicud ¢ Eumietocuvng. Tétotot
TaPAyoVTEG €ival TO YPOVIKG SOCTHUATE GTO OTOlo £YIVOAV Ol GLUVOAAAYEG, TO KOGTOG TNG EKAGTOTE
GUVOAAOYNG, 1] OLLOLOTITO, TV YPNOTAOV OVAAOYQ LE T1 GUUTEPLPOPA TOVE, KOOMG Kot 1) v Tomemoifnon

evog kOpPov Yo TNV Tpocmnikn Tov Eumietosuvn.

4.5.2 Ymoioyiouos Iowwtikys Eumoroovvyg (Private Trust — PTR)

H ISwotucr) Epmotosivn PTRy y aviimpoconedel Tov Padud epmiotocdivig evog koppov X mpog Evav
kOpPo ¥ pe Bdon Tig TpocOTIKES TOV EUTEIPIES OO TPONYOVUEVES GUVOAAAYEG e avTov. Edv tg givan
N otiyun mov 0 X éywve péAog tov diktvov, Kot to Ey, my, Uy (0 < U, < 1) avtimpocmredovy
YPOVIKT GTIYUN, TO TOGO KOL TNV OTOTIUNGT TNG CLVOAAAYNG OVTIGTOLYE, TOTE Y10 Li0 YPOVIKT OTIYUN

t,, n [tk Epmictocivn tov X g mpog tov ¥ opileton oc:

n
C Z U, , av umapyeL .oToptkod ovvallaywv
PTRXY (tn) — n e <pk k p p

0.5, av v umdpyeL LoTOPLKO TUVAALQY WOV

omov:

i) @y €ivar 0 cvvtedeotg g anotiunong Uy, o omoiog vroroyiletot ¢ e€Ng:



(tx — to)my

Py =

[Ipdkertan v évav cvviehest PApovg, 0 omolog OGO Mo TPOGPATN NTAV 1| EKACTOTE
cuvoAliayn Kot 660 PEYOADTEPO MTAV TO KOGTOG TNG GLVOAAAYNG, TOGO UEYUADTEPT) TIUN
Aappévet.

ii) C,, elvar pio cuvaptnon eAéyyov, 1 omoia okomd £xEL Vo, EUTOdIGEL KOKOPBOLAOVG KOUPOLG
a7to TO VO, ATOKT GOV VYNAY Epmictosivn e to va cupmeptoépoviat opld e cuvaAayEg
YOUNAOD KOGTOVG (pe okomd va e£0mATIIGOVV OTI GUVEXELN GE Uiol GLVOAAMYT] VYNAOL

KOGTOVG Yo S1kd Tovg 0per0g). OpileTar oc:

L
Cn =e Xmg

[Mopatnpodue g 660 UEYOADTEPO €ival TO KOGTOG OA®V TOV GLVOALAYDV, T0G0 T0 Cj,

ovyKAivel Tpog 1o 1, evd 660 UIKpOTEPO lval, T060 cuyKAivel Tpog To 0.

4.5.3 Anuoocia Pyun (Public Cognitive Reputation — PCR)

‘Emterta and tov vroroyiopo g Idiwtikng Epmictoctving PT Ry, o kOupog X ypetdletor va amopaviel
oV 01 TANPOPOPIEC TOL EYEL EIVOAL OPKETH AVTUTPOCOTEVTIKESG £TCL MOTE VO, ATOPAGIGEL LLOVOS TOL av O

npoPei N 01 o€ Guvorhoyr pe Tov mhpoyo Y. Avtd kabopiletal pe Tov dgiktn ovtonenoifnong A:

) MyxySxy
Sll’l( ):nXY € [Or Nmin] Nsxy € [0' Smin]
2 NminSmin

1, aAdiwg

1=

Omnov nyy, Sxy 0 GLVOAKOG OPIOUOC CLVOALAYDV KOl TO GUVOAMKO TOGH OAWDY TV GUVAALXY®V LETAED
tov X,V avtiotowo ol Ny, Smin TOpOpeTpol mov kabopilovior aviloyo e TIC OvAYKEG TOV
GULGTNUOTOG,.

YV nepintwon mov 1 Tiun tov 4 dev eivan 1, 1§ mov 1 i PT Ry givat xapmAdtepn amd Eva KoTdTUTO
0p10 Tiproa, © X 0o mpémel va avalntiost emmAéov mAnpopopicg amd tov vIEp-kOUPo pe Tov 0moio

EMIKOIWVMVEL.



¥ IIOpoeon|C YLK

=l

.

CTUNOALDYT] BT TOW

omopoyo ¥

TONDYEL LOTOPLED
?

O Sl A Ty

EAEYNOC OV

PTRxy = Tirod

BOY LK TLUER

PTRyy=0.5

OXI L

MA1

L ™

hAgn PCRyy omé 1ov unmep-woppo

EMEYNOC OV

Ty = Tthrod

TT i ot 1
LUy UXTOIO LT OT)

IOIOACYLOUOC TNC RUODLSTOOUVIC

Tyy = 2PTRyy + (1-1)-PCRyy

rvehhoyTiC

\5 _,/J h J

Ewova 4: AMdypappa poig RDTM



O vrép-kopupos, €yovtag mAnpopopieg amd OGAovg Tovg KOUBOLg X; mOVL €XOLV TPAYUOTOTOGEL

ouvoAAaYEC Le tov Y, ematpéoet Ty Anpocia @nun PCRy (t), 6mov t €lval 1 xpoviKn oTiyun TNV ool

vroAoyileTal ) T oLTA:

m
1
PCRy(t) = e_m'—sbz i * PTRx,y (1)
k=1

m, S 10 TANnboc TV KOUPOV X; KOl TO GUVOAIKO TOGO TV GUVOAALY®DV AVTIGTOLYA.
Ky 0 ovvtereoThg Tng Epmiotoctvng PT Ry y (t) Tov k6pBov X; ¢ mpog Tov kopufo Y ommg
EKEVOC TNV £XEL AVAPEPEL GTOV VITEP-KOUPO

Yrohoyileton wg €€ng:

Slm(Xk, Y) - AMXk - SXkY
M = M Sim(Xe, Y) - AMy, - Sy.y

omov:

N(AMx)
Vo1 C1-|Up—Eg]

Y AMy = IN(AMy))|

, OVIUTPOCMTEVEL TO KOTA OGO 1 TANPOPOPIic TOL

mponABe omd Tov KopPo X etvar kakOBovAn 1 OxL Kot avTIGTOLYEL 6TO KATA TOGO 1 TIUN
™G TANpoopiag Tov tpoNibe amd Tov X amokAivel omd v avapuevouevn tun Ey. H
TN 0DTH OLOTNPELTOL GTO 1GTOPIKO TV VIEP-KOUP@V Yo KA Guvaliayn.

_ Xxeu AMx Uy

b) Ejp = ——————, avtupoconedet v avapevopevn Ty g tAnpogopiag mov
Yxeu, AMx

npoépyetal and Tov KouPo X ue fdon tig mponyovuevec 0E10AOYNGELS TOV EYEL ODOEL.
Av dgv vITAPYEL 1GTOPIKO Y10t TOV GLYKEKPLUEVO KOUPO, Aapfdvetl tiun 0.5.

¢) sim(X,Y) n opowdtnta tov kOpPav X, Y. Eotw 611 By = (B4, B2, ) Bn), 0 apBude
NG Kabe piog amd Tig n VANPECIEG TOL TPOCPEPOVTOL GTO GUGTNILOL, TOV EYEL TPOCPEPEL
oY, xaiay = (aq,a,, ...,a,), 0 aptBuog Kabe piog amod Tig n VINPECieg TOV £yl AGPeL
o X. H opodmra peto&y tov X,Y opiletor o¢ 1 opodtnto cuvnpitovov tov

VLG HATOV ay, By:
a
sim(X,v) = v 9
|By| - lax|



4.5.4 2vvoiiky Eumoroovvy

Me Baon tig Tipég PCRyy kot PT Ry, ko0og Kot g Tiung 4, n cuvolikn Epmictocivn evog kopufov X

®¢ mpog évav koppo Y divetan amd tov tomo:

PTR
T =12 12| pep|

PCRy

Me dira Adyla, 660 o Kovtd givor 1 T g BePodmrog A oto 1, 1660 meptocdTEPO PAPOG £XEL N
npoconiki Epmictocivn tov X mpog tov Y, evéd 660 mo younAn ivar ) Ty tov A, T060 mEPIGGOTEPO

Aappdavetar v’ dyn n Anudécio @un tov Y.



4.6 Movtéio TRM-SIoT

4.6.1 Ewaywynq kar I'evikég I0éeg

To TRM-SIoT [16] eivat éva povtélo o omoio TpoTabnKe yio EQOpLOYY| 6€ GLGTHATA 6TO AladiKTLO
tov [paypdtov (Internet of Things — IoT). To poviého avtd alomoiel ta YaPOKTNPIGTIKE TOV
KOW®VIKAV SIKTOOV Kot TG yevikotepng 10éag tov Social Internet of Things [17] dote va meprypdyet

T1G oY€0elg petald TV KOUPmv Tov dikTHov.

'Etot, ot koppot Tov diktbhov dnpovpyovv peta&d tovg oyxéoclc Follower-Followee avdioyo pe ta
OTOTEAECLOTO, TOV LETAED TOVG S0GOANYIOY. XuyKekpiuéva, ot Followers evog koppov givat ot koot
ekelvol 6TOVGg 0molovg £xEl TPOGPEPEL KAmolo, vanpecia, evd Followees gival ot koppol amd tovg
omoiovg Aapfdvel v pecies.

Emedn ota cvetiuota [oT ot kdpuPot £xovv TeplopiGUEV DTOAOYIGTIKY oY Kal viun, kaoe koppog
dtatnpet T0 d1kd TOV TPOCPATO 1GTOPIKO, EVD LIAPYEL Kot pio KeVIpIK Pdor dedouévav 1 onoia

EVILEPMVETOL OVE TOKTA YPOVIKA SLOGTNUATO, KoL 10T pel OAOKANPO TO 1IGTOPIKO TOL GUGTILLOTOC.

4.6.2 Eumoroovvy

H Eumiotoobvn Bewpeitatl ovotnpd DVITOKEWEVIKT EVVOL0. GTO GVYKEKPIUEVO LOVTELO Kot LIToAoyileTal
YPNOUYLOTOLDVTOG TO IGTOPIKO TTOV dLoTnPel 0T Hviun Tov 0 Kabe koppog. Zvykekpiuéva, kbe kdpupog
dwtnpet apyeio eyypaedv, kabe éva omd ta omoio avtioToryel o pia vanpecia v omoia £Aafe. ['a
va enttevybel 060 T0 SLVOTOV PEYOADTEPT AMOTEAEGLOTIKOTNT, 1| Eumiotoouvn 6to cuykekpiuévo
LOVTELO YpileTal 6€ SLUPOPETIKA EMITES.

Apyicd, ywo vo TEPLOPIGTOLV GUUTEPLPOPES KOUPV ot omoiot yio opiopéva €idn vanpecidv
EMOEKVOOVY GMOOTY GULUTEPLPOPE, OAAGL Yoo GAADL M CLUTEPLPOPE TOLG &ival KAKOBOLAN, M
eumoToovvn dywpileTar ovéroya pe To €id00g TG vanpecias. 'Etot, évog koppog X pumopel va amobétet
gumotooOvn Tyy 4 o€ évav kouPo Y dcov agopd v vanpecia A, aAld otov 1610 xoppo Y va

gvanobétel epmiotocvvn Tyy g # Txy 4 0G0V 0popd v vanpecio B.

AANOG évag Slo®PIoPdc OV YivETal 6TO HOVTEAO avTo givorl petald g Epmotoohvng yo mapoyn
vanpeciog kot g Epmiotootvig yuo mapoyn ocvotdcemv. ‘Eva koo gidog enifeong ota P2P wat IoT
cvoTipato givotl Kémolol KOPPOL Vo GUUTEPLPEPOVTAL COGTA OTAV TAPEXOVY VANPECIES, GAAY VO UV
TapEYOLV EIMKPLVELG 0EI0A0YNOELS. ME duTOV TOV S OPIoHO, TETOLEG GUUTEPIPOPES EIVAL EVKOAOTEPO
va aviyvevBolv Kot va TEPLOPIGTOVV.

H mywn ¢ Epumiotootving vmoroyiletar ypnoomoloviog optopéva ueyédn ta. oroia amobnkedovtan

OTIG EYYPOPES 1GTOPIKOD Emetta omd Kabe cuvorhayn. Ta peyédn avtd mopovstaloviol TopaKiT®:



o Ikavomoinon (s): IIpokertan yio Evav deiktn mowdtnTog LVAnpeciag. H Ty g Ikavoroinong
vroAoyileton pe Pbon v opBdtnrta g vanpeciog mov Ehafe o kopPog kot AapPdver
VynAOTEPN T OG0 KaADTEPT NTOV KoL 1] TotdTnTa TG vanpeciag. [apdyovteg mov pmopet va
emnpealovv v tipn g Ikavonoinong ival emiong o ypdvog o omolog YPEICTNKE Yo VO
napacyedei n vanpesio, To KOGTOC TG VINPESTNG, KAOMS KOl TO ATOTEAEGLL TNG.

o XYvuvreieotiic Bapityrag (w): O Xvvieheotnc Bapdmntog avtimpocmnedel 10 OGO GNUAVTIKI
elvar m vanpecia mov éhaPe o kouPog. Oco mo peilovog onuaciog eivar yio tov kKo6ufo n
vINpEGia, 1060 PeyaAvTEPN TN AauPdvel Kot o Zuvtedeothg Bapvtrag. Me avtdv tov tpomo
ot Kakopovlol yproteg givarl mo dVokoro va avéncovv v Eumictocivn tovg 6€ peyaio
Boabuo moapéyoviog WKPNG ONUACIOG LANPECIES, VA OV TOPEYOLY Uid KOKNG moldTNnTg
vanpecio peyding onuaciog, n Eumoetocivn npog avtovg Oa peiwbei paydaio.

o  Yvuvredeotiig E€ucOévnong (f): Kabbg npayuatomoiodvtor kavodpylee cuvariayéc petald
TV KOUPV, ot TaAdtepeg cuvaAlayég Ba Empene va Aapfdvovtal v’ Oyn og LKPOHTEPO
Babuod xatd tov vwoloyopd g epmotoovvng. O Xvvieleotig EEacBévnong cvvielel oe
avtdv T0 oKomo. Ot TOMOTEPES €YYPAPES 10TOPIKOL Bl TPEMEL var ExouV KPS XVVTEAEGTN
E&acBévnong, evd 660 o mpdopates eival, o Zuvtedeotig EEacOévnong npémetl va avédvetat.
Me avtov tov Tpomo évog kakOBovAoc kOpuPog o pmopet vo eomatd cvveymg Poaciopevoc
OTNV EUMIGTOGVUVN TNV omoia €Yel YTIGEL HE TNV TPONYOLUEVOC GWOGTY| GLUUTEPLPOPH TOV.
Emuwiéov, n ypnon tov Xuvvteheot E&acOévnong Pondd omyv emextooiudtnra oL
ovotiuatoc. Kdbe qopd mov pio véa eyypapn 1otopikod amodnikedetol, 0 Zvvieleotn
E&ac0évmong g AapPaver un 1. Tavtoyxpova, o Xvvteheotg E&acOévnong dlwv tov
mponyodleveoy petdvetal kotd plo Tipn fi < 1. Ot eyypagéc 10TOpKoy TV OTolmV 0

Yvvtedeong EEacBévnong undeviletan dtaypdgpoviot Kot de Aappdvovtar TA&ov v’ oyn).

Otav évag kouPoc embouel vo vmoroyicel v Tty g Eumietoovvng ya évav dAdo kdupo,
mpoypatomolel pia avalTnon oTic eyypapEg IGTOPLKOD OV Eival AmOONKELUEVEG GTN UV TOV Kot

vroAoyiletl Tov oTabuopévo péco 6po:

_ =1 (Si-wi - f)
k= T (4.6.a)

U

Omov W gival 0 6uvTeEAEOTNG KAVOVIKOTTOINGTG, 0 0m0iog e&acparilel Tmg 1 tun avth o Ppicketan

W= i(wi £
i=1

o710 otdotnua [0,1]:



O péoog 0pog eivar pio LETPIKN TOL AVTIKOTOTTPILEL TN CLUTEPIPOPA TOV KOUPOV-TTapdyov pe Bdon
TNV EUTELPI0 TOL KOUPOL-TEAATT KOl VTUTPOCOTEVEL TNV AVOLUEVOLEVT] GUUTEPLPOPE TOV GTO UEAAOV.
Xpewaletar ®ot660 Ko pion petpikn v ) Pefordtro avtg g mpoPfieyne. o to Adyo owtd

vroAoyileTat emiong 1 TLTKN ATOKAIGT TG CLUTEPIPOPAG AVTAG:

\/2?21(51'2 “wifi) W — (Z?:lsi "W fl)z
ok =

- (4.6.D)

kot 1] Epumiotootvn opileton telikd wg e&ng:

kK — ,k K
T* =y — oy

4.6.3 Dyun

10 TRM-SIoT, y1a Tov vrohoyiopd tng Pnung kabe kopPov dev cupPaAiovy 6A0t 01 VTOAOUTOL KOUPBOL
TOV GUGTAUATOG. XVYKEKPIUEVA, O VITOAOYIOUOG 0 TOG OEV TTPAYLLUTOTTOLEITOL KOV 6€ KaBOAKS eminedo,
0AAG og eminedo kOuPov. Me dalda Aoyia, av 600 kouPot X, Y vroroyicouv pia tiuf ®Aung yo Evav
kopPo Z, xotd mdco mbavotnta ovt) va dweépel petald tovg. [a tov vmoloywopd g Piung
vrootnpifovral 0o aveEaptntec peta&d Toug pébodot:
o Mé00dog I'evroviag: [Ipokettar yro. v KOpia néBodo vToAoYIoHOD PHUNC, KATA TNV oMol
kd0e képPog {ntd TAnpopopieg omd Tov Kowmviko tov mepiyvpo (Followees).
o  Mé00oog IMhateoppoc: H pébodog avt ypnoyomoteitar 6Tav 0 KOWMOVIKOG TEPTYVPOG
TOoV KOUPOL dEV KOTAPEPVEL VAL TAPEXEL TANPOPOPIEC Yo Evay Tpito KOUPO. Xg ouTHV TNV
TEPITTOOT, 1 TAUTEOPUA, EVOC KEVTPIKOG Unyovioudg dtaxeipiong tng drung, n omoio £xet

pia eupiTEPT EIKOVO TOV GLGTHUATOG, KAAEITOL Vo TOPEYEL AEIOAOYNGELC.

4.6.3.1 Yrmoloyiouos Pnuns — MébBodog I eitoviag

INoa tov vroAoyioud g drung evog kduPov k, o kOuPog X axorovbel tnv akdriovdn dwudikacia:
1. O «oépPoc X evromilel toug N Followees Tovg 00i00¢g EUMIGTEVETAL TTEPLGCOTEPO MC TOPOYOVC
a&lohoynoemv Kot Toug {ntd v Tiun Epmictosivng toug yia tov koppo k. ‘Eneita, vroloyilet

TOV OTAOGHEVO HEGO PO Kol TNV TUTIKN amdKAoN ®¢ eENG:



N k. pi
l,'f — Zi:Fl(r];/, T;ec) (4‘6 C)

U

. . 2
\/2?’:1?1(('111]()2 ) Trlec) W' — (Zi\’:Fl Tik ) Trlec)
WI

ok = (4.6.d)

61OV Tlpe €ivOL T TN TNG EUTIGTOGHVIC 6TOV KOpPO i OG0V apopd TV Tapoyt| a&lohoynoemv

Np
r__ i
W' = § Trec
i=1

H apyucn tipn g Oung opileton oc:

Ko

k _ k k
R* = py — oy

2. 'Emerta and tov apyikd vroroyiopd g Orung, o képPog X Intdel kol amd Toug VITOAOITOVG
Followees tov v tun g Epmiotocivng toug yuo tov X. XTnv TpoKeUEVT TEPITTOOT OEV
Aapupdvovior v’ dym OAeg ol aSloAoyNoElg mov AauPdvovtal, oAAG HOVO eKeiveg oL
Bpiokovion 610 dtdotnpa [@, — 0.70,, 1, + 0.70,.]. O ipéc mov Aopfdvovton v Té€lel v

oym eveouatovovtal otig eélomoelg (4.6.¢) kot (4.6.d) kau €161 vwoAoyiletar N TEAMKN Ty

Onung.

4.6.3.2 Yrmoloyiouos Pnunc — MéBodog IT.otpopuag

H IMoatedppa etvar évag Kevtptkdg UnNyovioHog doyEPIoNS TOL GLGTHLOTOC Kot gival vevduvn Yy
v wapoyn a&loAoynoemv otav £vag kouPoc 6 AaPel amoteléopato pécm g MebBodov Iettovidg
AOY® EMAetyng allohoynoewy amd Tov Kovavikd tov mepiyvpo. H TTAatpoppa, yio va Katapépetl va
&xel o o TANPN KOV, TOV GVGTAUATOG, TPOYHATOTOLEL ALTHLOTO GE TVYOIOVE KOUBOLG OVE, YPOVIKA
dwotuata. Ot koppot mov Elafav aitnuo amrocTEALOLY GE VTN UEPOG OO TIC EYYPOUPES IGTOPLKOD

TOVG.



4.6.4 Ilpayuaroroinon Lvvailoywv eto TRM-SIloT

Orav évag kopPog Bélel va Adfet pia vanpecia, o 10106 yvopilel TNV KPIGOTNTA TG VANPEGIAG AVTHG
vy eketvov. H kpiopdmra avt gival ko to kotdeit Epmiotosivng mov Bétetl yia toug mbavoig
TapOYoLG Tov. AnAadt|, edv BéLeL va AdPet pia vrnpecia pe kpootnta 80%, Ba emiéEel mapdyovg

pe i Epmotootvng tovAdyiotov 0.8.

AlyéprOpog:
Apykonoinon kat@eAiiov thr pe faon v KPIoOTNTO TG VINPECILOS
Best =0
Trustyess =0
TN kaOs followee i € Service:
log_file = get_log_file(Service,i)
Av o log_file el péyebog mévew and Ny, /2:
Tsnore = calculate_trust(i, size(log_file) /Ny, )
Alhag:
Tsnore = 1.0
Téhog Av
Tiong = calculate_trust(i, size(log_file))
T = min(Tsnort, Tiong)
AvT > Trustpes:
Best =i
Trustpyes =T
Téhog Av
Téhog Eravainyng
Av Trusty,g > thr:
[Ipayunatonoinon artnuotog Ayng vanpeciog omd tov Best
AlM@g av 1 vnpecia givorl yapuning kpowotrag KAI math. random() < 0.1:
[Ipayuotonoinomn artuotog ANYng vanpeciog omd vav kouPo pe undevikn Eumietocivn

Téhog Av

AlyéprOpog 6: Alodikacio TPoyLATOTOINOTG GUVOAALYNG



Mog kaBoplotel 10 KATOEAL EUMIcGTOoHVNG, 0 KOUPog vtoAoyiletl Yo 6Aovg toug Followees Tov 600
Tipég Epmotooivng, v Bpayvypovia Epmictociv - Tgpere - Kot T Mokpoypdvia Epmictootvn -
Tiong xpNoponowdvtag Tig egiomoeig (4.1.a) kau (4.1.b). H mpotn AapPaver v’ dyn povo g N,
O TPOCPUTES EYYPOUPES 1GTOPUKOD Kot vIoAoyileTol pdvo €dv TO GUVOLO TMV EYYPOUPDV 1GTOPLKOD
glvou peyokvtepo amd Nrg, o../2. H de0tepn hapBaver v’ dym Oheg Tig £yypapég Kot voAoyiCeton
mévta. H Epmiotootvn og avtd to 616610 Tpokvmtel og T = min (Tyong, Tshort)- Me autov 0V TpOTTO
LIOPOVV VO, EVIOTIGTOVV SLOPOPES GTIS GUUTEPLPOPES TMV TAPOYMV.

‘Enerta amd tov vmoroywopd g Epmictosivng yua tovg Followees, o koppog anootédhet aitnuo ce
exelvov pe v vymidtepn Ty Epmictocivng 1 omola givan peyaidtepn amd T0 OPIGUEVO KOTMOAL.
Edv n vanpecia £xetl ikpd GuvTELEGTN KPIGIHOTNTOC, O KOUPOC Umopel va emAEEEL Kot EVOV TAPOYO UE
pkpo M undevikod deiktn Epmietooivng.

'Eto1, o1 veostoayBévteg kopPot pmopodv va evtayBodv 610 cVOTNUO TOPEYOVTAG VINPECIES, EVD
kopPot ot omoiot €yacav v Epmictosuvn toug Adym Kdmolag ESQAALEVNC TOPOYNG VINPECING EXOVV
v evkapio va emavevtayBovv 6to cvotnuo. H dwdikacio aut) meptypaeeTor avoAvTIKE GTOV
AlyopiBpo 6.

Edv n pébodog vt dev 0dnyncel oty g0peot KATOoV a&lOmoTon TopdYov LANPEGiag, 0 KOUPOC
umopel va katapovyel eite otn uébodo I'ertovide, gite ot péBodo [TAatedpuag ot omoieg avardbONnKay
TOPOTOVE, ETCL MGTE VO, BPEL EVOV TAPOYO. LE TEPITTOOT TOV TO UTOTELEGUA TNG CUVOAAAYNG Od TOV
Tépoyo Tov TPoTAdnKe givol KovomomTiKo, TOTE 0 TAPOoY0G Tpootifetarl otovg Followees tov kopPov

ov €AaPe TNV VINPECIL.
Zvykekpipéva 660v apopd. m pébodo mg Iateopuog, emiéyetar oyaio Evog amd 1006 Npest, o rorm
70 0EOMGTOVG KOUPOLS, doTe va KoTaveun el to poptio peta&d Tov mo a&dmotov Koppmv. Qotoc0,

oTNV TEPINTOOT OV VILAPYOVY KOLPOL oL avaPépovy Yevdn otoryeia otnyv [TAatedpua, evoéyetal ot

Npestq: form TO a&omiotot kOuPot vo, eivar kakoBovAot kat vo, £xovv amoktogl vynin AU péocw

yevdmv agloloynoenv amd aAlovg kakofoviovg koppovs. [a avtdv 1o Adyo, opileton mbavoTnTa

80% n I[Mhateoppo vo Tpoteivel Evav amd Tovg NbeStplat form Kopupovg kot 20% va Tpoteivel kamolov

pe xapunAotepn .



Kotnyopiomoineny Movtéiwv

5.1 Ilapovoiaocny McBooolioyias Katnyopromoinong

H [2] mapovcidlet éva miaicto tagvounong yio povtéda Epmotosvvng kot Oiung, to omoio Aapfdvet
VI OYN TOKIAQ XOPAKTNPIOTIKAE. XpNoiHomoldvTos 1o id10 miaicto Ba yivel kot 1 tagvounon tov
HOVTEL®V 7OV TTapovctdctnkay 6to Kepdiato 4.1. T cvvéxeio mapovctdlovial To YopaKTNPIoTIKA

Ta. omoia, AapPAveL VT Gy TO GLYKEKPLUEVO TAGICIO.

5.1.1 Tpomog Aéroidynons (K1)

A) Afworoynon pe éva KprTipro: XTov GUYKEKPIUEVO TPOTO aEloAdYNoNG LIAPYEL €va Kol HOVO
kpufplo Pdcel Tov omoiov yivetor n a&loldynon (my. 1 YeEVIKY amdd0on €vOg TOPOYOL KATO TN

oLVOAALYN).

B) A&oroynon pe morrhamha KpLTipLo: Ze aVTOV TOV TPOTO 0&LOAOYNONG OL YpNoTEG 0ELoA0YoDV Kot
a&lohoyovvtol pe Baon didpopa KPLTHPLO KOl TNV ETUEPOVS OTO0CT TOVG Ge Kabéva amd ovtd,
avdioya pe 1o Papog Tov Kabe KprTnpiov Yo TNV EKAGTOTE GUVAALAYT (Y. TOLOTNTO LINPESING, XPOVOC

KTA.).

5.1.2 MéOooos Avasijtnons A&oioyeewv (K2)

A) Kevrpui): Xta cvotiuota avutd 0Aeg ot aSlOAOYNGEIS KO Ol TANPOPOPIEG Yo, TNV TOLOTNTA
VANPECIDV €VOG KOUPOL amobnkevovtal o pio kKevepikn faon dedopévav. Ot xpnoTeg ovapéPOLY Ta
OTOTEAECLOTO TOV GUVOAAAY®OV TOVG oTn BAcm Kot 0 VIoAoyiopoc tg PAung tov kdbe kopPov

vroAoyileTon eket.



B) Amokevipopévn: e ovTd TO GLGTAUOTO OV VTAPYEL KATOW KEVTPIKY amobfKevon g
TANPOPOPIOG Kot OA0L 01 KOUBOL S10T1povV 16TOPIKO T®V GLVOALAY®V TOVS. Emiong, o vmoloyiopdg g

DN TV KOUPOV TPAYLOTOTOEITAL GTOVG 1010VG TOLG KOUPOVGE.

I YPproucn: H vPpidkn uéBodog cuvdvalet otoygio amd Tic 600 mapamdve pebdodsove. Xvvnbwg o
TETOLOL €I00VE CLGTNHATO VTLAPYOLY OPIGUEVOL KOpPOoL ot omoiot eivar vtevBuvvol Yo Tov VToAoYIoU

g OUNG TV KOUPOV Kot TOV SLUOPAGUO TN TANPOPOPLaG 0VThHS EPOGOV TOVg LN det.

5.1.3 MZéO@ooog Yroloyiouodv Pyuns (K3)

A) Ntetegppvietikn: Me avtiv ) uébodo o vroroyiopdc e PAUNG TPOKVTTEL Amd KATOLOLE
d0GUEVOLEC UaONUOTIKODE TUTTOVE, GTOVE 0ToioVg ePaPUOlovTal To dedOpEVE €1G0d0V, dnAadn ot
TANpoeopiec mov datnpel 0 kOPPog M/kal mov AauPdavel amd GAlovg KOUPOVE GE CLVOVAGUO UE

TPOKOOOPIGUEVEG TOPUUETPOVG TOV EKAGTOTE GUGTHILOTOC,

B) Acagéc povréro: Xpnoponoimvtag t Bewpia tov Acapdv Zvotnudtov, ot facikég TapapueTpot
€vOG LOVTELOL UTTOPOVV VO EKPPAGTOLV LE T xpion Acapdv Xvvorwy. ['a mapddetypa, 1 ToldTnTa
plog vanpeciog umopel vo ekQPAcTel OO TO GUVOAO [Kaky, uéTpla, Kalin]. L& GUVOLAGUO UE TIG
Yvvaptioeis Méloug, ot onoieg detyvouv Katd motov Babud Bewpeiton n TodTNTA ALTN KOKY|, LETPLA 1|
KoAT, Kot TNV gpapuoyn Acaemnv Kavévev, uropobdv va vmoroyiotodv n Onun ko n Epmietosivn yio

TOVG KOUPOLG TOV ZVGTHHOTOC.

I Magbliové povrého: H mpocéyyion ovt) ypnowonmolel tn Oewmpio mbavotitov yuo va
povtehonomoetl T Oun ko v Epmictocivn. Xvvhbag ypnoponoteiton n Zuvaptnon [Hokvotntog
[MBavottag (PDF) kdnowog Katavoung yio TNy EKQpact) Kot TOV DVITOAOYICUO TOVG, IE EMKPOUTEGTEPN

™V Katavoun B.

5.1.4 IHnyéc lingpopopiov (K4)

"Eva Bacikd yapoktnpiotikd evog povtédov Epmietoouvng kot @iung sivor omd mod Aapfdvovtal o
TANPoQopies Yo ToV vVIToAoYIG O TNG Eumiotoctvng Tpog Evav Ao kOpPo. £To GUYKEKPIUEVO TAIG1O

tagvounong dtakpivovrol ot akOAoVOEG TNYEG TANPOPOPLOV:

A) Hpoocomxkég epumepieg: [Ipokeital yio v wo Pocikny ANyn TANPOEOPIOV GTO GUCTHUATO

Epmioetoouvng kot @Aung. Ipotov évog kopuPog mtpaypotonomost pio cuvodliayn Ue KAmolov Tapoyo,



OVOATPEYEL OTO I0TOPIKO TV TPOTYOVLUEVOV GUVUALAYDV TOV UE EKEIVOV TOV TAPOYO MOTE VO AToPavOel

eav givar a&106moTog 1 OYL.

B) Epmeipieg tpitov: Xe mepint®on 7ov dev LAGPYOVYV OPKETEG TPOCMOTIKEG EUMEIPIEG YO, EVaV
GULYKEKPIUEVO TTAPOYO, 1| EXLOUEVN TTLO OMUOPIANG LEBOSOG givat 1) avalTnom TANPOPOPIOV OO TPITOLG,.
"Eto1, og avtiyv Vv mepintmon o kKopPog Intd amd toug yeitovég Tov TAnpopopies Yo ToV TAPOYo ovTd

Kot gKetvol amokpivovtal avaloyo Le TV TAnpoopio mov £XouV Yo eKeivov.

I') Mwotomrompévn enun: H ovykekppuévn pébodog apopd mepmtdoelg katd TG onoieg £vag KOPPog
0V €YEl TPOCOMIKEG EUTELPIEG, OVTE EYEL KATAPEPEL VO Ppel TANpoYopieg amd tpitovg kOpUPovs. e
VTV TNV TEPINTOOT, 0 KOpUPog and tov omoio {nteital n vanpesia prTopel va dMGEL TANPOPOpPies Yo
TIG GUVOAAAYEG OV €XEL TPUYUATOTOLGEL. 0TOGO, 1) CLYKEKPIUEVT néEBodog dev etvar dwaitepa
a&omotn, 010t 0 KOUPog aVTOG Pmopel €ite va dDGEL YELOELS TANPOPOPIES, €iTE VO ATOKPOYEL TIG
TANPOPOPIES TOV APOPOHV GLVOAANYEC KOTA TIG OTOIES TOPELYE KOKN VINPECIA KoL VO ELPAVIGEL LOVO

IKOVOTIOUTIKG OTOTEAEGUATO.

A) Epmotocovn poélov: Xe oplopéva cuotnuato vadpyel  dvvatdTnTe, ot KouPot vo €yovv
SLPOPETIKOVG POAOVE 1) TAVTOTNTEG, PAUCEL T®V OTOIMV UTOPOVV Vo, avtAnBodv TAnpopopisg yio TV
a&lomiotio Toug. o mopdadetypa, eav Evag xpNoTng Eivol TeTOTOMUEVOS 0o pio KaboAlkd a&lomiot
apyn, ToTte o1 dAlo1L yproTeg elvar mo whavo va. tov Bempricovy a&lOmIoTo Kal vo AGBovy pio vanpecia

ot ekelvov.

5.1.5 Iliaioio Xvvaiiayns (K5)

Extog and v aélomotio tov afloloynoewv mov mopéyovtal o€ £vav kopPo, givol onuavtikd vao
eléyyeton Kou 10 TAGiclo oto omoio mpayupatomoleiton pio. cvvoddayn. Me dAda Adyw, va
TPOYUATOTOLELTOL KATOW0G EAEYYXOC TG M a&loAdynon N omoio, Aednke omd kdmolov KOUPo yio Evav
ndpoyo X a@opd vmnpecion 1 omoic. TaPovolGlEl TAPOUOL YOPOKTNPIOTIKG pe TV embounty.

Mapoveialovtot Ta akdAoVO0 PacIKE KPLTHPLL Y10 TOV TOPAUTAVE® EAEYYO:

A) Opowotyra mhoisiov covarrayns: Kotd t