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AidpBpwon lMNapouaiaong

« Kivntpo
* [1po@ih XpnoTtwyv
— peta-0In0non (Post-Filters)
— 1po-0Inenan (Pre-Filters)
— ZEXWPIOTA onueia avagpopag
» 2uvepyaTikr) EmAoyn/Ainenon (Collaborative
Selection/Filtering)
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KivnTpo

* AIQTTIOTWOEIG
— Agv £xouv OAoI 01 XpriOTEG TA id10 XAPAKTNPIOTIKA
— Apa dev £xouv oUTE TIG iDIEC TTANPOPOPIOKES AVAYKEG

e 2KOTTOG: [pocappoyn TNG AEITOUPYIKOTNTAG OTA XAPAKTNPIOTIKA
KAl TIG AVAYKES DIOPOPETIKWYV XpNOTWV

o
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[Mapadciyuarta Kpitnpiwv Alakpiong Xpnotwyv

« ECoikeiwaon PE TNV TTEPIOXN TNG ETTEPWTNONG
— Xpnotng pe AA otnv MNMANPo@opIkA WAXVEL YIa IATPIKES TTANPOPOPIEG
— g="theory of groups”
* sociologist: behaviour of a set of people
« mathematician: a particular type of algebraic structure
* [AWOOIKEG IKAVOTNTEG
— 2eNideg oTa YOAAIKG (OK yia dpopoAdyia TTAoiwyY, dlaoKEDAOT, OXI OUWG YIa
QINOCOPIKA KEiPEVA), OENIDEG UE YIATTWVECIKA (TITTOTA)
* 2 UYKEKPIMEVEG TTPOTIUNOEIG
— gyypaQr) o€ mmePIOdIKO
— TTapakoAouBnon dOUAEIAG OUYKEKPIMEVWY OUyypa@iéwy (TT.X. Salton)
¢ Mop@wTIKO £TTITTEQO
— Xpnotng pe MNav/ko Mruxio vs XpAotng pe Nvwoeig AnuoTikou
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[Tpo®iA XpnoTwv

* [1po@ih XpnoTtwv:
— MEOO OIAKPIONS TWV XPNOTWYV BACEI TWV XAPAKTNPIOTIKWY Kl
TPOTINNOEWV TOUS
* Mopon
— Agev UTTAPXEI KATTOIA TUTTOTTOINUEVN HOPYN
— MT1ropoupe va BewpACOUNE OTI £XEI TN HOPYN MIAG ETTEPWITNONG

Mpo@i\ XpnoTtwv Kal HOIKA

(a) Eival «opB6» va treplopioue Ta aTTOTEAECUATQ;

(B) I1D1ILWTIKOTNTA KAI TTPOOTACIA TTPOCWTTIKWYV 0edoPEVWY (Privacy)
— Av €xoupE TTOAU AETTTOPEPH TTPOPIA

* [Moiog €xel dikaiwpa va BAETTEI TA TTPOPIA;
* [lolog ptropei va eAEyxel Kal va aAAACeEl Ta TTPOQIA;
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["evikoi TpoTtTol Aclotroinong Twv MNpo@iA Katad Tnv Avaktnon
[TAnpogopiwv

* A) Meta-0inbnon Baocel Tpo@iA (User Profile as a post-filter)
— EOw TO TTPOQIA XpNOIYOTTOIEITAI KATOTTIV TNG ATTOTINONG TNG APXIKAG
ETTEPWTNONG
— H xprion mpo@iA augdavel To UTTOAOYIOTIKO KOGTOC TNG avAKTNONG

* B) lNpo-0indnon Bdaoel rpo@iA (User Profile as a pre-filter)
— EBw 1O TTpO@IA XpNnOoIYOTTOIEITAI YIO VO TPOTTOTTOIRCEI TNV APXIKK
ETTEPWTNAN TOU XPNOTN
— H xprion TTpo@iA Kai N TPOTTOTTOINGCN ETTEPWTACEWYV OV AUEAVEI KATA avaykn
TO UTTOAOYIOTIKO KOOTOG TNG QVAKTNONG

« C) Etmrepwrnon kai Mpo@ik w¢ ¢exwpIioTad onueia ava@opag

— (Query and Profile as Separate Reference Points)
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(A) MeTa-01n0Gnon Baoel MNpogiA
(User Profile as a Post-filter)

« MéEBodoC:
— H apxikn eTepwTNON UTTOAOYICETAI KAVOVIKA
— Ta atroteAéopata opyavwvovTal BAcEl TOU TTPOPIA
* Avadidragn oToIxeiwv amavrnong
* ATTOKAEIONOG OPIoUEVWV EYYPAPWV
* YTTOAOYIOTIKO KOOTOG
— H xprion mpo@iA dev PEIWVEI TO UTTOAOYIOTIKO KOOTOG
— AvriBeTq, eioayayel éva TTapaTradvw UTTOAOYIOTIKO 0TAdIO
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B) Flpo-6|r’]6r]cr] B(']GSI I'Ipocpi)\ (User Profile as a Pre-filter)

Mapadeiyua Tpotrotroinong Emepwthoewv:

B
1 Chili W Rrofile2
..... .WWWW".Sglg
Spiciness é a1 | ’
Mapadeiyua Pe 2 SIacTAoEIg
B Profile1
0 ? ICe Cr%ﬁrn

0 Calories 1

[Mpo®ik xprioTn TTOU Trbonpdal eAA@PIG Kal OXI TTIKAVTIKA @gaynTa
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TEXVIKEC TPOTTOTTOINONG ETTEPWTNTEWV

(B.1) Simple Linear Transformation
— MeTtakivei To dIdvuoua TTPOG TNV KATEUOUVON TOU TTPOIA

(B.2) Piecewise Linear Transformation
— MeTakivei To didvuoua TTPOC TNV KATEUBUVON Tou TTPOIA BACEI TTEPITITWOEWV
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(B.1) Simple Linear Transformation
(aTTAGC YPAMMIKOG HETAOXNMATIONOC)

‘Eotw g=<q1,...,gt>, p=<p1,...,pt> (qi, pi Ta Bapn TWV dIAVUOUATWV)

Tpotrotroinon TTEPWTNONG q (Kal oOpIcPOS TNS Q) -
q; =k p; + (1-k) g; yia éva 0<k <1

[MepITTTWOEIG

* Av k=0 1616 q'=q ( nemepwTtnon PEVEI avalAoiwTn)

* Av k=1 161 @' = p (N vé€a €TELWTNON TAUTICETAI E TO TTPOPIA)
* O1 evdIGpeoeg TINEC TOU K gival evOIAPEPOUOES
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(B.2) Piecewise Linear Transformation

* EOw n tpotrotroinon Twv Bapwv TTpoodiopileTal YE VA OUVOAO
TTEPITITWOEWV
* [lepimrTwoeig:
(1) 6pog TToU gu@aviCeTal KOl OTNV ETTEPUITNON KAl OTO TTPOQPIA
* EQAPPOCOUNE TOV ATTAG YPOUMIKO HETOOXNHUATIONO
(2) 6pog 1ToU gu@aviCeTal OVO OTNV ETTEPWTNON
* Q@AVOUME TO BAPOG TOU OPOU AUETARANTO ) TO PEIWVOUNE eEAa@Pd (TTX 5%)
(3) 6pog 1Tou gu@avileTal OVo OTO TTPOWIA
» Oev KAVOUE TITTOTA, A £10AYAYOUUE TOV OPO OTNV ETTEPWTNON OAAG PE MIKPO BAPOG
(4) 6pog 1Tou dev eugaviCeTal OUTE OTNV ETTEPWTNON OUTE OTO TTPOYPIA
* gV KAVOUE TITTOTO
* lNapadeiypa
- p =<5 0 0, 3>
- q=<0, 2, 0, 7>
- q9=<125,15,0, 6>
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(C) Emrepwtnaon kai MNpo@iA wg ¢cexwploTd onueia avagopag
(Query and Profile as Separate Reference Points)

* [lpocéyyion
— EOw dgv TpoTtroTrolLiTAl N APXIKN ETTEPWTNON
— AvTiBeTa KaI N eTTEPWTNON KAl TO TTPOPIA AapBdavovTal EEXWPIoTA uTTOWN
Katd tn diadikacia TG BaBuoAdynong Twv eyypaewyv

 Epwtiuara
— [Nwg va ouvdudooupe auta Ta duo;
— 2€ TT0I0 VA OWOOUNE TTEPICOOTEPO BAPOG KAl TTWG;
* Yré0eon epyaaiag
— 'E0Tw OT1 N avakTtnon yivetal Baoel yiog ouvdpTtnon amoéotaong Dist
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TpoTTOI CUVOUACHOU TTPOPIA Kal ETTEPWTNONG

L
(1) To BIaleuKTIKO povTéNo (To AiyéTepo auotnpd) %

— ‘Eva d avikel oTnv amravrnon av:
— (Dist(d,q) <L) OR (Dist(d,p) <L) P g

— EvaMakTiki diaromrwon: min (Dist(d,q), Dist(d,p)) <L @ @
— ¢gival To AiyoTeEpo auaTnpo

(2) To guleUKTIKO MOVTEAO (TO AUOTNPOTEPO)
— (Dist(d,q) <L) AND (Dist(d,p) <L)

— max (Dist(d,q), Dist(d,p)) <L

— ¢gival 1o Mo auoTnpo
— namavrnon gival n Tou Twv ans(p) kai ans(q) (M€ KATWEAI

* QV TO q aTTéXEl TTOAU aT11d TO P, TOTE N ATTAVTNON B4 gival Kevn
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Tpdtrol cuvduaouou TTPo@iA Kal eTTepwTnong (I1)

(3) To eAAelwoEIdEC POVTEAO
— Dist(d,q) + Dist(d,p) <L

— KOAOG av 10 d Kal To p O€v ATTEXOUV TTOAU
* Qv a1TEXOUV TTOAU TOTE UTTOPEI va avaKkTnOoUV TTOAAG PN ouvagn JE Kaveva
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Tpotrol cuvduacopou TTpo®iA Kal eTTepwTtnong (1)

(4) To oBAA povréo Tou Casini
— Dist(d,q) * Dist(d,p) < L
— av 70 d Kal To p €ival KovTd, TOTE OUOIACEl UE TO EANEIPOEIDES
— av atméXouv Aiyo TOTE POoIAdEl JE QUOTIKI
— Qv atréXouV TTOAU TOTE £XEI TN Jop®n Tou 8

CS-463, Information Retrieval Systems Yannis Tzitzikas, U. of Crete, Spring
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[Mw¢ YTTOPOUNE KABOPICOUNE TN OXETIKN BapuTtnTa
ETTEPWTNOEWYV KAl TTPOPIA;

* Bdpn utropouv va 1TpooTeBouv oTa TTPONYOUHEVA HOVTEAQ:
— min (w71™*Dist(d,q), w2* Dist(d,p)) <L /131ageUKTIKO
— max (w71* Dist(d,q), w2* Dist(d,p)) <L //ouCeuktik6
— w1™Dist(d,q) + w2* Dist(d,p) <L I/eANNEIWOEIBEG

« oT10 Cassini d¢ev gival TTOAU KAAG a@ou €XEI TN HOPPI YIVOUEVOU.

Edw eival TTpoTInoTEPO Ta BApN va eKPPACOOUV WG EKOETEC:
— Dist(d,q)*" * Dist(d,p)*? <L //Cassini
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[Mpo@iA XpnoTwv Kai
AZloAoynon AttoteAeopaTikOTNTAS AvAKTNONG

* Movo TTeIpapaTIKG JTTOPOUME VA aTTOPAvVOOUE YIa TO TTold
TTPOOEYYION €ival KAAUTEPN, N VIO TO AV AUTEG Ol TEXVIKEG
BEATILOVOUV TNV ATTOTEAECUATIKOTNTA TNG AVAKTNONG

« H meipapartikr agloAdynon [Sung Myaeng] atré€deIge AT Ol TEXVIKEC
QAUTEG BEATIWVOUV TNV OTTOTEAECUATIKOTNTA
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2uoTtnpata NMoAAatmmAwy Znueiwv Avagpopag
(Multiple Reference Point Systems)

Kivntpo
« AuvartotnTa Xprong TTEPICOOTEPWYV TWV 2 CHMEIWV AVAPOPAS
— XTnVv TTponyouuevn oulnTnon cixaue duo onueia ava@opdg: TNV ETTEPWTNOTN KAl TO TTPOQIA.
OpIouOC:
— Znueio Avagopdg (reference point of point of interest) =
‘Eva opiouévo onueio n évvoia wg mpog TNV orroida Umopouus va
Kpivouue éva Eyypaepo

Mapadeiypara onueiwy avag@opdag: «  Mw¢ PTTopoUKE Va 0picoups éva

oz Loz onueio avaeopag atod £va oUuvolo
%va V\/’wGTO SVVpG(p,O ’ eyypdgwv C cD:

— €va OUVOAO YVWOTWV gYYpAaQwy +  ATavtnon: OcwpoUue 6TI UTTAPXEI

— évag ouyypagéag f éva oUVONO OUYYPaPEWY (éjV“ TEXV’tlTé €YYPapo, To centroid
. . . ocumen

— &Va yvwaTo 1T£p|06IKO — 70 Bdpn TOU dlIOVUCUATOG TOU

—_ A i TTPOKUTITOUV TTAIPVOVTAG TOV HECO
MIa XpoVvikn 1T£p|050§ 6p0 TWV BApWwV TWV EyYPAPWY TOU
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2uaTAuaTa MoAAaTTAWY Znueiwv Avagopag
(Multiple Reference Point Systems)

* 2nueia avagopdc: R1,... Rn
« Bapn: w1,...wn, 2 wi=1
* || || veTPIKA (CuvapTNON aTTOOTACNG)

* [Naparnpnoeig
— Ta TTapakdaTw gival avegdpTnTa TNG METPIKAG TTOU XPNOIUOTTOIOUME

— MTTOPOUME VO XPNOIUOTIOINCOUUE OTTOIAdNTTIOTE UETPIKA ATTO0TA0NS N
ouoIoTNTAS ETTIOUUOULE

« AiaioOnrika: Eivair oav va kavouue Avakrnon lNAnpogopiacg
xpenoiuorroiwviac NOAAEZ TepwTNOEIC TQUTOXPOVA
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Multiple Reference Points: Mathematical Basis

* Oa YeVIKEUOOUME Ta POVTEAD TOU OIOOIACTATOU XWPEOU TTOU £XOUME
non Oc¢l:
— min (w1™Dist(d,q), w2* Dist(d,p)) <L //81aeUKTIKO
— max (w71* Dist(d,q), w2*Dist(d,p)) <

L //ouZeukTiko

— w1*Dist(d,q) + w2*Dist(d,p) <L IleANNEIWOEIBEG
— Dist(d,q)*? * Dist(d,p)*?< L //Cassini
* AnAadn:

— min (w1*Dist(d,R1), ..., wn*Dist(d,Rn)) <L /131ageuUKTIKO

— max (w7* Dist(d, R1),..., wn*Dist(d, Rn)) <L /louZeukriko
— w1™Dist(d, R1) + ... + wn*Dist(d, Rn) <L IleANeIYOEIBEG
— Dist(d, R1)#* =...* Dist(d, Rn)»" <L //Cassini

* ) OUVOUAONOG TWV TTAPATTIAVW

CS-463, Information Retrieval Systems Yannis Tzitzikas, U. of Crete, Spring
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AAANEG TEXVIKEG (TTOU €XOUME NON d¢l) TTou BonBouv Tnv
€CATOMIKEUON

* Opadotroinon (Clustering): BuunOcite TO paddnua TTEPI
OJadOTTOINONG KAl ETTITOTTIAC AVAAUONG
— Mrmopei va dwoel Auon oT1o TTapadelyua:
— g="“theory of groups”
* sociologist: behaviour of a set of people
« mathematician: a particular type of algebraic structure

» Texvikég BeAtiwong Atmavinong EtrepwTthoewy (avatpo@oddtnon
OUVAPEIaQ)

CS-463, Information Retrieval Systems Yannis Tzitzikas, U. of Crete, Spring
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ESaTtopikeuon péocw
2uvepyaTikKnNC EmTiIAoync/Ainbnonc
Personalization using
Collaborative Selection/Filtering
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BOOK  BROWSE FEATUREDIN  AWARD  COMPUTERS BUSINESS &
SEARCH | SUBJECTS | POOTSELLERS  “qurwirDia | wINNERS | & INTERNET | O3 | |NVESTING

Machine Learning (McGraw-Hill Series in Computer Science)
by Tom W Witchell, Thomas W MWitchell
Our Price: $85.15 ‘

Oy

ook Information

at a glance

Add to Shopping Cart
[wou can alway = remove it later)

Availability: Usually ships within 24 haurs.,

_J:""" = " o reviews @ Shopping with us is
. - : 1009 safe.
Ao, Guaranteed.
comrments
if you like this
book. ..
Customers who bought this book also bought:
e Reinforcement Learning: An Introduction; R. S. Sutton, A. G. Barto
¢ Advances in Knowledge Discovery and Data Mining; U. M. Fayyad
e Probabilistic Reasoning in Intelligent Systems; J. Pearl
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a Amazon.com: Why was | recommended thiz? - Microsoft Internet Explorer
, - |
Rate this item
Thank you for your feedback.
We've added the item below to the list of items you own. To help us improve your recommendations, please rate
the item you own:
Items you own R:::d Dislike it < = love it!
Machine L earning @ OO0 OO
by Tom M, Mitchell 7 1 2 3 4 5§
¥ Use for Recornmendations
, -
Product rating
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2. uvepyartikr EmAoyri/Aindnon

[TPOBAEWN TTPOTIMACEWC EVOG XPNOTN
BACElI TWV KATAYEYPAUMEVWY TTPOTIMACEWV
TOU 10i0U KOl GAAWYV XPpNOTWV.
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[Mapdadeiyua: ETAoyn EoTiaTtopiou

« KAaooikn lNpooéyyion:
— XapakTtnpioupe Ta eoTiOTOPIA BACEI EVOG TTIETTEPACUEVOU OUVOAOU KPITNPIWV
(koudiva, k6oTOoG, ToTToBeTia). O1 TTIPOTINACEIG EVOG XPAOTN EKPPALOVTAI E
MIa ouvapTnon agloAdynong TTavw € auTd Ta KPITHPIA.

* MelovekTipaTa

— 2TNV €MAOY OJWG EVOC ECTIOTOPIOU EUMTTAEKOVTAI KAl GAAOI TTAPAYOVTEG
(atTEPIOPIOTOI OTOV APIBPO) TTou dUCKOAQ Ba uTTopoUCaAV Va EKYPACTOUV HE
oagnvela, OTTwgG:

* TO OTUA Kail n atpéo@aipa, n dlakdéounon

* 1 UTTOAOITTN TTEAATEIA, TO TTAPKIVY

* nyeTovid, n dladpour) TTPOG TO EOTIATOPIO

* n €EUTTNPETNON, Ol WPEG AcIToupyiag, Ta ... oepRiToia

* Qa BEAaE va PTTOPOUUE VA TTPOBAEWOUE TIC TTPOTIMACEIC XWPIG
va TTEPIoPICOpaOTE O€ €va 0TaBePO OUVOAO KPITNPIWV
— XWPIG KAV va XPEIOOTEI VO AVAAUCOUE TOV TPOTTO TTOU OKEPTETAI O XPrOTNG
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H KAaoaikn Avaktnon Keipévwy

OuoiéTnTa 6pWV
Bdoel Twv eyypapwyv

sim(k1,k2)
(_H Opol
~ R
kK, k, ... kK ] )
dyowy Wy, o Wy sim(d1,d2) Opol16TnTa EYYPAPULYV
. dy Wy Wy oo Wy, —j ’ Baoel Twv Aégewv
Evypaga . o _ «dot product
: scosine
) *Dice
\dn Wln W2n th / «Jaccard
0 Wgq Wy o Wy
w;; = {01}
w,; = tf idf,
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Xpnotecg avti Opwv
Opol1déTnTa XpNOoTWV
BAcel TWV TTPOTINNCEWV TOUG
sim(u1,u2)
(_H XpnoTeg
~ R
U U, ... U ] ]
dy oWy Wy, o Wy ~} sim(d1,d2) Opol16TnTa EYYPAPLV
Eyypoga 0!2 W.12 W.22 thz — «dot product Baoel Twv (,Trponpr]oawv
scosine TWV XPNOoTWV
: ) ) ) *Dice
\dn Wln W2n th / «Jaccard
q Wgq Wy oo Wy

W= {0,1} ===> 0: Bad, 1: Good
Wi = tfi’j 1df; ===> W, ; :Babpdg mpotipnong Tov ypieT i 670 éyypago j, my {1,2,3,4,5}
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Xpnotecg avti Opwv

* A@ou dgv xpnoldoTToloupE AEEEIC, Ta
«Eyypa@a» UTTOPEI va ival OTIOATTOTE:
— OwrTtoypagicg, BiBAia

OpoIdTnTa XpNOoTWYV
BAcel TWV TTPOTINNCEWV TOUG

. — HAekTpIKEG ZUOKEUEG
SIITI(U7,U2) — Eomatépia, MeedomrwAcia
—  Kivnuaroypa@Iikég Taivieg
Xpr'|aT£g — TnAeoTtrTikd MpoypdupaTa
- N -
U U, ... U
Ay oWy Wy oo Wy ~]y sim(d1,d2) O’MOI()TT]TG svvpd(’pwv
Eyypoga 0!2 W.12 W.ZZ thz — «dot product Baoel Twv (,Trponpr]oewv
scosine TWV XpNoTwyv
: ) ) ) *Dice
\dn Wln W2n th % «Jaccard
0 Wiq Wy - Wy

W= {0,1} ===> 0: Bad, 1: Good
Wi ; — tfi’j 1df; ===> Wi ; :Babudg mpotipunong tov ypnot 1 6to £yypago j, my {1,2,3,4,5}
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MavTeUuovTac TIC TTRPOTIUNCEIC EVOC XPNOTN

OpoIdTnTa XPpNOoTWYV

Bdoel Twv TTPOTINACEWY TOUg | O xpnoTng ut dev £XEl
BaBuoAoynoel (ekppaoel Babuo
TTPOTiUNONG) yia 1o d1.

(_)\_\ MT1TOpOUUE va TOV JAVTEWOULE;
XpHoTES /
/“
U, U, ...

dy, Wy Wy .. el ’ Baoel Twv (TTPOTIUACEWY

sim(u1,u2)

«dot product

scosine TWV XPNOTWV
*Dice

*Jaccard

‘Eyypaga

\dn Wln W2n th /

W= {0,1} ===> 0: Bad, 1: Good
Wi ; = tf, i 1df, ==>w;, i :Babudg mpotipunong tov yprotn 1 oto £yypago j, my {0,1,2,3,4,5}
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YT1roAoyiouoc MNpoBAEWEWY KAl 2ZUCTACEWY

Opol1déTnTa XpNoTWV

Bdaoel Twv TTPOTINACEWY TOUG | O xpAoTNng ut dev €xel
BaBbuoAoynoel (ekppaoel Babuo
TTPOTiUNONG) yia 1o d1.

(_H MT1TOpOUUE VA TOV JAVTEWOUE;
XpnoTeg /
/‘
u1 u2 T

dy Wy Wy, L @\% sim(d1,d2) Ouo16TnTa EYYPAPWYV
d, Wy Wy .. e ’ Baoel TwV (TTPOTIACEWY

sim(u1,u2)

«dot product
~cosine TWV XPNoTWv

*Dice
eJaccard

‘Eyypaga

\dn Wln W2n th /

: : Recommendation
Computing recommendations for a user u:

1/ Predict values for those cells of u that are empty, and
2/ Select (and give the user) the highest ranked elements

31

* Prediction

— e.g.: ET3 channel has tonight the movie “MATRIX", would | like
it?

« Recommendation
— e.g. recommend me what movies to rent from a Video Club
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How can we compute recommendations?

XpRoTec Nearest Users:
-z N find the nearest (most similar) users and from
" ug/.’..\Lut their ratin s'nfei (u,di) )
dy Wy Wy | .o | - ( ' '9t' WU, ations)
) d, Wolw,|.. | w or compute recommendations).
EYYpG(PG 2 -12 :22 . t2
\dn Wil Wap Win| -~/

Nearest Iltems:
— ~ find the nearest (most similar) item and from

u, u u . . .
L2 L its rating infer w(u,,di).
d, W;; W -
1 11 W21 w

. dy, Wpp Wy o Wy

Evypaga| . : (compute recommendations):

find the items that are similar to other
Jd, Wiy Wop o Wy items the user has liked in the past
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How we can compute recommendations.
Nearest Users

XpnoTteg
~ \
o _ U U, |.... |y
Objective: Compute w(u,,di) A Wiyl Wy | o | -
dy Wi Wpy| .o | Wy

‘Eyypaga
 Algorithm Average -] :
— Let Sim(u,) = the users that are similar to u, O Wy Wop| e | Wy
* E.g. k-nearest neighbours
— w(u,,di) = average( {w(u,di) | u € Sim(u,)} )
 Algorithm Weighted Average

— As some close neighbors are closer than others, we can assign higher
weights to ratings of closer neighbors

- w(u,di) = ¥ sim(u,, u)*w(u,di) where u € Sim(u,)
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Mapddeiypa TPORAeWNS BAoel TwWV 3 KOVTIVOTEPWYV
XPNOTWV KaI HETPO ATTOOTAONG TN METPIKA L,

/_ Tony Manos Tom Nick Titos Yanlﬁg
PizzaRoma 4 5 1 2 5 |4
PizzaNapoli 3 3 1 1 4 |3
PizzaHut 4 1 |2

o

PlzzaToscan@ @ 2 | @ ?

D(Tony, Yannis) = sqrt [(4-4)2+(3-3)%2 +(1-2)3]=1
D(Manos, Yannis) = sqrt [(5-4)?+(3-3)? +(2-2)?]=1
D(Tom, Yannis) = sqrt [(1-4)?+(1-3)? +(5-2)?]=4.69
(
(

D(Nick, Yannis) = sqrt [(2-4)+(1-3)? +(4-2)?]=3.46
D(Titos, Yannis) = sqrt [(5-4)?+(4-3)? +(1-2)?]=1.73

Nearest 3 = Tony, Manos, Titos

(5+4+5)/3 = 4.66
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[Mapadeiyua TPORAEWYNGS ME BACN TIG 2 KOVTIVOTEPEG
TTOAPIEG KAl JETPO ATTOOTACNG TN WETPIKA L,

/_ Tony Manos Tom Nick Titos Yanr@

PizzaRoma 4 5 1 2 5
PizzaNapoli 3 3 1 1 4

PizzaHut 1 2 5 4 1 e
@zaToscana 5 4 2 1 5 ?

D(Roma,Toscana) = sqrt [(4-5)2+(5-4)2 +(1-2)%2 +(2-1)?2 +(5-5)?]= 2
D(Napoli, Toscana) = sqrt [(3-5)?+(3-4)? +(1-2)? +(1-1)? +(4-5)?]= 2.65
D(Hut, Toscana) = sqrt [(1-5)?+(2-4)? +(5-2)? +(4-1)? +(1-5)?]= 7.34

Nearest 2 = Roma, Napoli

(4+3)2=3.5
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[MpoBARuaTa Ekkivhong (1)
Nearest Users

« Eloaywyny véou xpnortn:
— OtV €XEl EKPPATEI KAPIA TTPOTiUNCN => OEV UTTOPOUME VA TOU TTPOTEIVOUUE
TiTToTa (OEV UTTOPOUNE VA EVTOTTIOOUE KOVTIVOUG XPrOTEG)

— Tony Manos Tom Nick Titos Y_anlris\
PizzaRoma 4 5 1 2 5 |-
PizzaNapoli 3 3 1 1 4 |-
PizzaHut 1 2 5 4 1 -
PizzaToscana 5 4 2 I 5 |?
N~ _
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[MpoBARuaTa Ekkivnonc (I)
Nearest Iltems

« Eicaywyn véou avTikeIgévou (new item):

— Ogv €XOUE TTPOTIUNCEIS YIa AuTO => TTOTE eV Ba TTPOTABEI OE KATTOIOV
Xpnomn

— Tony Manos Tom Nick Titos Yannrsy
PizzaRoma 4 5 1 2 5 4

PizzaNapoli 3 3 1 1 4 3
PizzaHut 1 2 5 4 1 2
9

PizzaToscanal - - - -
S~ -~
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[MpoBARpaTa Ekkivhonc (l)

* 2€ KABe TTEPITTTWLON TTOTE OEV Ba TTPOTAOEI £va VEO OTOIXEIO O€ £va
VEO XPNoTn

— Tony Manos Tom Nick Titos
PizzaRoma 4 5 1 2 5

PizzaNapoli 3 3 1 1 4
PizzaHut 1 2 5 4 1

PizzaToscana| - - - - -
\
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OuoiotnTa/ArocTaocn XpnoTwyv

* TpoTrol uTToAOYIoHOU: STa Gdela KENIG
t TOU TTiVOKd
— E0WTEPIKG yIvopevo  SIM(ULU2) = > w;; - W,;| Bewpoupe oTi
i—1 utrapxel 1o 0
’ t
— guVnuiTovo ) a, . q 3w w o)

cos( Uy,U,) = ‘

2 _ [
T Y i e
i=1 i=1

— Mean Squared Distance

— Pearson Correlation
Coefficient
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OpuoidtnTa/ATrécTOoNn XpNOoTWV

- Problem: Not every User rates every ltem

- A solution: Determine similarity of customers u1 and u2 based on
the similarity of ratings of those items that both have rated, i.e.,
D

ulno2-
Tony Manos Tom Nick Titos Yanr@
PizzaRoma 5 2
PizzaNapoli 3 1 4 3
PizzaHut 1 5 2
(PizzaToscana 5 2 1 5 .
CS-463, Information Retrieval Systems Yannis Tzitzikas, U. of Crete, Spring 41

TNNA

OpoiétnTa/ATrécTaon XpnoTwV:
Mean Squared Difference

ul(Xx) = wyy
U2(X) = Wyy

1

dvsp (ul,u2) = X) —U2(x))*

‘ ulmuz‘ XeDy1~u?2

CS-463, Information Retrieval Systems Yannis Tzitzikas, U. of Crete, Spring 42
ITNNA




OpoidtnTa/AtrécTaon XpnoTwy:
Pearson correlation

/%%) —ul)(u2(x)—u2)
Cpearson (UL, U2) = XeDy1nu2

> E0-u)’ e Y u-u2)

xeDy1~u2 xeDy1~u2

C(ut,u2) >0 6etikn oxéon
C(u1,u2) =0 oudérepn oxéon
u2 = mean of u2 C(u1,u2) <0 apvnrikn oxéon

ul = mean of ul

The correlation coefficient measures the strength of a linear relationship between two variables.

The correlation coefficient is always between -1 and +1. The closer the correlation is to +/-1, the closer to
a perfect linear relationship. Here is an example of interpretation:

-1.0 to -0.7 strong negative association.

-0.7 to -0.3 weak negative association.

-0.3 to +0.3 little or no association.

+0.3 to +0.7 weak positive association.

+0.7 to +1.0 strong positive association.
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OuoiotnTa/Amroéctaon Items
» Tpotrol utTtoAoyIopOU opoIdTNTAG/ATTO0TAONG:
— EOWTEPIKO YIVOUEVO
— guvnuitovo
— Pearson Correlation Coefficient
> (u(x1) = xI)(u(x2) - x2)
Cpearson (X1, X2) = ue >
— —
\/Z (U(XD) = xD7 - X (u(x2)—x2)
ueuU ueU
— Adjusted Pearson Correlation Coefficient
u(x1) —ul)(u(x2)—u2
To handle the differences _ UEZU( (x1) Hu(x2) )
_ _ Cpearson (X1, X2) = — —
in rating scales of the users \/ > (u(xl)—ul)z- S (U(x2) - U2)
ueU ueu
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OuoiotnTa/Amroctaon Items

» Tpotrol utTtoAOYIoHOU opoIOTNTAG/ATTO0TAONG:
— EOWTEPIKO YIVOUEVO
— guvnuitovo
— Pearson Correlation Coefficient

> (u(xD) £ xDu(x2) 4x2)

ueU

Cpearson (X1,X2) =
P \/ 5 (uext) (XD} T £x2)”

ueU ueu

— Adjusted Pearson Correlation Coefficient

3" (u(x1) @U(XZ)@

ueU

> (u(xn{unf - S(ux2)-2)f

ueU ueu

To handle the differences
in rating scales of the users

Cpearson (XL, X2) = \/
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Obtaining User Input

User (consumer) input is difficult to get

A solution:
« identify preferences that are implicit in people’s actions

— Purchase records

» For example, people who order a book implicitly express their preference
for that book (over other books)

— Timing logs

* Works quite well (but results are not as good as with the use of
rating)
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Obtaining User Input: An Example of Implicit Rating

File Edit e Fawvorites JTools Help

a Amazon.com: Your Recommendations - Microsoft Internet Explorer

4= Back - =+ - 2D &4 | D Search (G Favorites

Eredia (B E- S B - =2 2

Links #&]vnet &) haaretz & ] weather austin

)1 1R IRPT -

& Customize Links (5] Launch Outlock Express

Address I@j hittp: A A amazon. comsexec/obidos g/ stores/recsdinstant-recs /- /books/0/ref=pd_ir_b_khm/1 04-2449569-4302350

LI ﬁﬁo

Google - |

~| &% Seachweb @i Search Site 52 Search Groups |
= T

: Mewl | PaasRsnk oo pategone @ Page Info -

W
In Books:

STIOvr. 110 T TILT

In a hurry? Click here to edit your recommendations.

L -

More Results J

Your Favorites
Science
Computers & Internet 1.

LOOK INSIDE!

Parenting & Families

Professional & Technical

More Categories
SACCessories

Aarts 2 Photograph
Audio Chs
Asudicocassettes
Bargain Books
Biographies & Mermoirs

Business 2 Investing

Calendars

Catalogo de libros en

Add to cart )
Add to Wish List )

@) Data Mining

by Ian H. Witten, Eibe Frank
Average Customer Review:
COctober 11, 1999

Frfninds

Amazon.com
Drata rning technicues are used to power int
and off the Internet. Datfa Mining: Practic

Maciine Loarning Tools
explains the magic behind information estrpfction j

a book that succeesds
developer. In... Eead more

Our Price: $49.95 Used & ne

(Townit) ( Mot interested )

espafiol

—t e A ' — e

B —

&1

\ ///// — T (e

Implicit ra’%
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[Mapd TauTq,
[MoAU ouxva |Dyq~40=0
When thousands of items available only little overlap!
=> Recommendations based on only a few observations
0s Tom Nick Titos Yannis
PizzaRoma 2
PizzaNapoli 1 4 3
PizzaHut 5 2
PizzaToscana 2 1 5
« Various solutions:
— View CF as a classification task
* build a classifier for each user
* employ training examples
— Reduce Dimensions
* e.g. LSl (Latent Semantic Indexing)
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LSI:

documents
* TpoT110C CUYKPIONG 2 OpWV:
— the dot product between two row vectors of X_ §\<
reflects the extent to which two terms have a terms
similar pattern of occurrence across the set of
document.
txd
cuments
» Tpd1moc oUyKpIoNG BUO eyypAPWV: §\<
— dot product between two column vectors of X terms
txd
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Performance Issues

» Depends on |U] vs. |[D| and their “stability”
« Typical setting
— D stable (e.g. 5.000 movies)
— U dynamic and |U| >> |[D| (e.g. 100.000 users)

— A fast Item-based approach
» Precompute similarities of items:
— Requires O(|D|*2) space (very big)

— One solution: Store only the k-rearest items of an item (this is what
we need for computing recommendatins)
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Evaluation Metrics

A method to evaluate a method for
collaborative selection/filtering is the
following:

e Data is divided into 2 sets

N
— training set . .
st son 2.l pi— i
_i=1
« Evaluation Metrics MAE =
— Then we compare the results of the ) i
techiques on the test set using the Mean Pi : predicted rating

Absolute Error (MAE) g : ac tual rating
I .
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2.uvaern ZntAPara TTou £XoUpe NON MEAETNOEI

« Evotroinon Alatdgewv
— Borda, Condorcet, Arrow’s Impossibility Theorem
— Av 01 TTPOTINACEIG TWV XPNOTWV €ival Eva dIATETAYPEVO GUVOAO ETTIAOYWV
* YT1roAoylopdg OUOTAOEWY = eUPEDN evoTToINUEVNG dIATagNG
» [pyopn artrotiunon top-k queries
— AAy6pI6puog FA (Fagin’s Algorithm) kai TA (Threshold Algorithm). Av ol

TIPOTIUACEIS TWV XPNOTWYV EKPPACOVTAI JE OKOP KAl EiVAl OTTOBNKEUUEVEG OE
ATTOPNAKPUOUEVA CUCTAPATA.
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2 uvepyaTtikn EmAoyn/AINenon: 2uvoywn

* 13I10iTEPO XAPAKTNPIOTIKO: OEV XPEIACETAI VO £XOUNE TTEQIYPAPH TOU
TTEPIEXOMEVOU TWV OTOIXEIWV

MTTOPOUE va TNV XPNOIKMOTTOINCOUE YIa TNV €TTIAOYR/0INBnon TroinudTwy,
QINOCOQIKWYV 10wV, Mp3, HECESOTTWAEIWY, ...

*  Oa ptmopouoce va aglotroinBei kal ota TTAaiola TnG KAaooIkAg All
— AldTagn oToixeiwv atmravrinong Bdaoel ocuvageiag KAI Tou ekTijoUuevou BaBuou Toug

(Baoel Twv agloAoynoewv Twv AAAWY XpNoTwv)

* 'Exel amodeixei xpoiun Kail yia Toug ayopaoTES Kal YIa TOUG TTWANTEG (e-
commerce)

* Aduvapieg: Sparceness & Cold Start

Works well only once a "critical mass" of preference has been obtained

Need a very large number of consumers to express their preferences about a
relatively large number of products.

Users' profiles don't overlap -> similarity not computable

Doesn't help the community forming

Difficult or impossible for users to control the recommendation process

Emektaoeig/BeATiloEIG

Trust = explicit rating of user on user
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AidpBpwon MNapouaiaong

 Motivation

» User Profiles
— as Post-Filters
— as Pre-Filters (query modification)

— as Separate Reference Points
» Collaborative Selection/Filtering

* Linear and Piecewise Transformations
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