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A1dpBpwon MNMapouaciaong

*  Kivntpo
* [pogi\ XpnoTtwv
— ueTa-0InBnon (Post-Filters)
— Tp0-0I8non (Pre-Filters)
— MMoAAaTTAG Znpeia Avagopdg
« 2uvepyartikr) EmAoyi/Ainenon (Collaborative Selection/Filtering)
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KivnTtpo

*  AlOTTIOTWOEIG
— Aev €xouv 6ol o1 XpAOTEG Ta id1a XApaKTNPIOTIKG
— Apa dev £xouv OUTE TIG iDIEG TTANPOPOPIAKES AVAYKEG
*  2KOTTOG: [lpooapuoyn tNC AEITOUPYIKOTNTAC OTA XAPAKTNPIOTIKA KAl TIC AVAYKEC
OIQQOPETIKWV XPNOTWV
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[Mapadeiypata Kpirnpiwv Aldkpiong XpnoTwy

« ECoikeiwon pe TNV TTEPIOXN TNG ETTEPWTNONG
— Xpnotng pe AA otnv NANPo@opIKr WAXVE! yIa I0TPIKEG TTANPOPOPIES
— g="theory of groups”
+ sociologist: behaviour of a set of people
« mathematician: a particular type of algebraic structure

* [AWOOIKES IKavOTNTEG
— loTooeAideg 0Tn YAANIKR YAwooa (oK yia eUpeon dpopoAoyiwv TTAoiwy, Ox1 WG yIa
@INOCOQIKA KeipeVa), 0eAiOEG OTNV 10TTWVIKH (TITTOTA)
*  2UYKEKPIPEVEG TTPOTIMNOEIG
— gyypaon o€ TePIOdIKS
— TTapakoAouBnon SOUAEIAG CUYKEKPINEVWY OuyYpapEéwy (TT.X. Salton)
*  MopewTikd eTTiTTEdO
— Xpnotng ue MNav/koé Mruyxio évavt Xpriotn pe N'vwoelg AnuoTikou
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[Mpo@i\ XpnoTtwv

* [lpoiA XpnoTtwv:
— MEOO OIAKPIONGS TWV XPNOTWV BACEI TWV XAPAKTNPIOTIKWVY KAl TTPOTINNCEWYV
ToUg
* Mopen
— Agev UTTApPXEI KATTOIO TUTTOTTOINUEVN HOP®R
— MTtropouue va BewprAooupe OTI £XEI TN HOPPN MIOG ETTEPWTNONG

Mpo@il\ XpnoTwv kal HBIKA
(a) Eivalr «opBd» va 1epIopi(oupe Ta ATTOTEAEOUATA;
(B) ID1wTIKOTNTA KOl TTPOCTACIA TIPOCWTTIKWY dedouévwy (Privacy)
— Av éxoupe TTOAU AETTTOUEPT TTPOPIA
* Tolog €xel OIkaiwpa va BAETTEI TO TTPOYIA;
» [olog ptropei va eA€yxel Kal va aAAGel Ta TTPOQIA;
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["evikoi Tpotrol Aglotroinong Twv Mpo@iA katd Tnv AvakTnon
MAnpo@opiwv

* A) Meta-01R0non Bdaoel Tpo@il (User Profile as a post-filter)
— EBW TO TTPOPIA XPNOIYOTTOIEITAI KATOTTIV TNG OTTOTIUNONG TNG OPXIKAG ETTEPWTNONG
— H xprion mpo@iA au&dvel To UTTOAOYIOTIKO KOOTOG TNG AVAKTNONG

* B) Mpo-8indnon Bdaocel rpo@iA (User Profile as a pre-filter)
— EOw 10 TTPOQIA XPNOIUOTTOIEITAI VIO VO TPOTTOTTOINCEI TNV APXIKA ETTEPLITNON TOU
Xpnomn
— H xprion mpo@iA Kal N TpOTTOTTOINCN ETTEPWTHOEWY OEV Aufdvel KaTd avaykn To
UTTOAOYIOTIKO KOOTOG TNG avAKTNONG

* C) Emepwtnon kai Mpo@iA wg EEXwPIoTA onuEia avapopag
— (Query and Profile as Separate Reference Points)
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(A) Meta-0InBnon Baoecl MNpo@iA
(User Profile as a Post-filter)

* MéBodoc:
— H apxikni eTepwTtnon uttoAoyileTal Kavoviké
— Ta ammoteAéopata opyavwvovTal BAcEl TOU TTPOQIA
* Avadidran oToIxgiwv amavinong
*  ATTOKAEIOUOG OPICHEVWV EYYPAPWYV
* YTToAoyIOTIKO KOOTOG
— H xprion Tpo@iA dev PEIWVEI TO UTTOAOYIOTIKO KOOTOG
— Avrtifeta, TTPpo0BETEl £va TTApaTTAVW UTTOAOYIOTIKO OTADIO
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B) MNMpo-0inénon Bacel Npo@iA (User Profile as a Pre-filter)
[Mapddeiypa Tpotrotroinong ETTepwTioewy:

B
| o I Rrofile2
P '. %
Mapadelypa pe 2 diaoTaoelg
Chicken 5
. Profile1

0 Calories 1

[Mpo®iA xprnoTn TTou Trbonpc'xel eEAQQPIA KAl OXI TTIKAVTIKA ¢aynTa
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TEXVIKEC TPOTTOTTOINONG ETTEPWTNOEWV

(B.1) Simple Linear Transformation
— MeTakivei To didvuopa TTPOG TNV KATEUBUVON TOU TTPOPIA
(B.2) Piecewise Linear Transformation
— MeTakivei To didvuopa TTPOG TNV KATEUBUVON Tou TTPOPIA BACEI TTEPITITWOEWYV
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(B.1) Simple Linear Transformation
(aTTAGG YPOAUMIKOG HETAOXNMATIONOG)

‘Eotw g=<q1,...,qt>, p=<p1,...,pt> (qi, pi Ta Bdpn TwV dIAVUCUATWV)

TpoTtrotroinon TepWTNONG q (Kal opIohos TNG Q') -
a’=kp,+(1-k) q; yia éva 0<k <1

MepITTTWOEIG

« Av k=0 1616’ =q ( n eepwTnON PévEl avaAloiwTn)

* Av k=1 101 @' = p (N vé€a €TTEPWTNON TAUTICETAI JE TO TTPOPIA)
*  O1evdidpeoeg TINEG TOU K givarl evOlapépouoeg
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(B.2) Piecewise Linear Transformation

* EOw n tpoTtrotroinon Twv Bapwv TTpoadiopileTal P Eva OUVOAO TTEPITITWOEWV
* [epimmTwoeig:
(1) 6p0o¢ TTOU EUPavVICETAI KOOI OTNV ETTEPWITNON KAl OTO TTPOPIA
* e@apuoloupe Tov atTAd YPOAUMIKO JETAOXNMATIONO
(2) 6po¢ TTOU EpaviCeTal udVO OTNV ETTEPWITNON
* a@rvoupe 10 BAPOoG Tou 6pou APETABANTO 1 TO pEIWVOUPE EAaPPd (TTX 5%)
(3) 6pog TTOU EUPaviCeTal YOVO OTO TTPOPIA
» Oev KAvoue TITTOTA, A €I0ay&yOUE TOV OPO OTNV ETTEPWTNCT OAAG UE HIKPO BApOg
(4) 6pog TTOU dev gu@aviCeTal OUTE OTNV ETTEPWTNON OUTE GTO TTPOPIA
» Ogv KAvOUE TITTOTA
* [lapadeiyua
- p =<5, 0, 0, 3>
- q=<0 2 0 7>
- q=<125,15,0, 6>
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(C) Emrepwtnon kai MNMpo@iA we¢ EexwpioTd onueia ava@opag
(Query and Profile as Separate Reference Points)

* [lpoocéyyion
— EOw dgv TpoTTOTTOIEiTAI N APXIKI) ETTEPWTNON
— AvTiBeTa KaI N €TTEPWTNON KAl TO TIPOQIA AapBdavovTal EEXwPIoTA UTTOWN KATA TN
dladikaoia TNG BabuoAdynong Twv eyypdewyv

* Epwtiuata
— lNwg va ocuvdudooupe autd Ta duo;
— 2€ TT0I0 VO OWOOUE TTEPICCOTEPO PBAPOG KAl TTWG;
* YT60eon epyaoiag
— 'EoTw 611 n avdakTnon yivetal Bdoel yiog ouvapTnon améotaong Dist
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TpoTTOI CUVOUACHOU TTPOPIA KAl ETTEPWTNONG

L P 9
(1) To S1aleukTIKS HOVTENO (TO AlyOTEPO AUCTNPEO) —
— 'Eva d avrkel otnv atr@vrnon av:
— (Dist(d,q) <L) OR (Dist(d,p) <L) o q

EvaAiakTikn diatumwon: min (Dist(d,q), Dist(d,p)) <L
gival To Aiyotepo auoTtnpd

(2) To oUCEUKTIKO HOVTEAO (TO AUOTNPOTEPO)
(Dist(d,q) <L) AND (Dist(d,p) <L)

— max (Dist(d,q), Dist(d,p)) <L

gival To o auoTnpo
N amravrnon givai n TouR Twv ans(p) Kail ans(q) (Ve KatweAI L)
* Qv TO q aTTEXEl TTOAU aTTo TO P, TOTE N ATTAVTNON Ba €ival Kevn
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Tpotrol cuvduaopou TTpo@iA kai eTepwTnong (1)

(3) To eAAelwosIdEC povTEAD
— Dist(d,q) + Dist(d,p) <L
— KOAOG av To d Kal TO p eV ATTEXOUV TTOAU

* AV ATTEXOUV TTOAU TOTE PTTOPEI va avakTnOoUV TTOAAG Un GuvaQr] JE KavEVa
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14




TpoT1T01 guvduaopou TTPoIA kal etrepwTtnong ()

(4) To oBdA povtéAo Tou Casini

— Dist(d,q) * Dist(d,p) <L

— av 10 d Kal To p €ival KOVTd, TOTE OPOIACEl JE TO EANEIYOEIDEG
— av atéxouv Aiyo TOTe POIACEl PE QUOTIKI

av aTTéXOouV TTOAU TOTE €xEl TN JopYr Tou 8
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[Mw¢ pTTopoue KaBopPIoOUUE TN OXETIKN BapuTnTa
ETTEPWTACEWYV KAl TTPOVIA;

* Bdpn utropouv va TpooTeBoUV OTa TTPONYOUUEVA JOVTEAQ:
— min (w71™Dist(d,q), w2* Dist(d,p)) <L /151adeukTIKO
— max (w71*Dist(d,q), w2*Dist(d,p)) <L /louZeukTiko
— w1™Dist(d,q) + w2*Dist(d,p) <L IleENNeIyoEIdEG
« 2710 povTéAo Cassini Ta BApn €ival KOAUTEP VA EKPPACTOOUV WG EKBETEC:

— Dist(d,q)*" * Dist(d,p)*2 <L //Cassini
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[Mpo@ih XpnoTwv Kai
ACIoAOynon ATToTeAeOaTIKOTNTAG AVAKTNONG

*  Mobvo TTEIpapaTIKG UTTOPOUNE VA ATTOPAVOOUE YIa TO TTOIO TTPOCEYYIoN Eival
KAAUTEPN, 1 YIA TO AV AUTEG OI TEXVIKEG BEATIWVOUV TNV ATTOTEAECHUATIKOTNTA TNG
avAakTnong

* H meipapatikh agloAdynon [Sung Myaeng] atrédeIfe OTI 01 TEXVIKEG AUTEG
BeATIWVOUV TNV ATTOTEAECUATIKOTATA
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2uoTnuara MNMoAAatTAwyv Znueiwv Ava@opag
(Multiple Reference Point Systems)

Kivntpo
* AuvaTdTnTa Xpriong TTEPICOOTEPWYV TWV 2 CNMUEIWV avapopdg
— X nv Tponyoupevn oulATnon cixaue duo onueia ava@opdg: TV ETTEPWTNON KAl TO TTPO®IA.
Opiopog:
— Znpeio Avagopdg (reference point of point of interest) = ‘Eva opiouévo onueio
évvoia w¢ TPo¢ TNV OTToida UTTOPOUNE va KPivouue éva Eyypagpo

Mapadeiypara onueiwv avapopdag:

— €va yvwoTod Eyypago +  MNwg ptropolue va opicoupe éva onueio
. . . , avagopdg atro éva ouvolo eyypdowyv C

— éva gUVOAO YVWOTWV EYYPAPWY <D:

— €évag ouyypa@éag f éva oUVOAO CUYYPaPEWY «  Amavinon: Oswpolpe 6T UTIAPYXE! £va

. . p TEXVNTO £yypa@o, To centroid document
— &V yVWoTo 1T£pIO5IKO — 70 Bdpn Tou BIAVUOPATOG TOU

— Mia XpOVIKl’l] TTEpi060§ TIPOKUTITOUV TTAIPVOVTAG TOV HECO OPO
TwV Bapwyv Twv eyypdewy Tou C
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2uotiuara MNMoAAaTTAwyY 2nuegiwv Avagopdag
(Multiple Reference Point Systems)

« Znueia avagopdg: R1,... Rn
 Bdpn: wi,...wn, Z wi=1
* || || veTPIKA (OuVvApPTNON aTTOOTAONG)

* [Mapatnproeig
— Ta TapakdTw Eival aveEdpTnTa TNG METPIKAG TTOU XPNOIKOTTOIOUNE
— MTTOPOUNE VA XPNOIUOTTOINOOUE OTTOIAdNTIOTE PJETPIKA QITOOTAonS i OpoIdTNTAS
embuuouue

»  Aiaio6nrika: Eivar oav va ka@vouue Avaktnon NMAnpogopiag xpnoiuoTroivrag
MMOAANEZ eTepwTHOEIC TAQUTOXPOVA
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Multiple Reference Points: Mathematical Basis

*  Oa yevIKEUOOUME Ta POVTEAQ TOU OIODIACTATOU XWPEOU TToU £XOUME ON O€l:
— min (w71*Dist(d,q), w2* Dist(d,p)) <L /1510eUKTIKO
— max (w71*Dist(d,q), w2*Dist(d,p)) <L /louZeukTiko
— w1™Dist(d,q) + w2*Dist(d,p) <L IleENNelyoEeIdEG
— Dist(d,q)*" * Dist(d,p)*?<L //Cassini

*  ZUYKEKpIPEVQ:

— min (w1™Dist(d,R1), ..., wn* Dist(d,Rn)) <L /1510geuKTIKO
— max (w71*Dist(d, R1),..., wn*Dist(d, Rn)) <L  //ouZeukTiko
— w1™Dist(d, R1) + ... + wn*Dist(d, Rn) <L IENNEIWOEIDEG

— Dist(d, R1)#? *...* Dist(d, Rn)»" <L //Cassini
* 1 ouvOUAOHOG TWV TTAPATTAVW
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AMNAEG TEXVIKEG (TTOU £xoupE NON d¢l) TTou fonBouv Tnv
eCaTopikeuon

* Opadotroinon (Clustering): BupunBeite To uGBNUQ TTEPiI OPAdOTTOINONG KAl
EMTOTIOC avaAuong

— Mrtropei va dwoel Auon oTto TTapddelyua:
— g=“theory of groups”
+ sociologist: behaviour of a set of people
* mathematician: a particular type of algebraic structure

— uTro Tnv évvola oTi n dladikaoia TNG opadoTtroinong 6a pag dwoel
OIAQOPETIKEG OUADES KAl O EKAOTOTE XPAOTNG Ba YTTOPE ETTIAECEI TNV
KATAAANAN

»  Texvikég BeAtiwong Amavinong Emrepwtiocwy (avaTpo@oddtnon ouvageiag)
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ESaTopikeuon péow
2uvepyaTtikKng ETTIAoyng/AInOnong
Personalization using
Collaborative Selection/Filtering




[Mapadeiyua
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i Only Machine Learning (McGraw-Hill Series in Computer Science)

by Tom W Witchell, Thomas Il Witchell
“Gakfﬂ-ﬁmiﬂ-ﬂ Our Price: $85.15 |

at a glance

'Freviews

J o (R 7 :
=
custamer

comments

if you like this
book...

Add to Shopping Cart
(you can always remove it later)

Availability: Usually ships within 24 hours.

Guaranteed.

Shopping with us is
100% safe.

Customers who bought this book also bought:

¢ Reinforcement Learning: An Introduction; R. S. Sutton, A. G. Barto

¢ Advances in Knowledge Discovery and Data Mining; U. M. Fayyad

¢ Probabilistic Reasoning in Intelligent Systems; J. Pearl
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Product Rating by Users

mazon.com: Why was | recommended this? - Microsoft Internet Explorer

Rate this item
Thank you for your feedback.
the item you own:

Items you own

Machine { earning
by Tom M. Mitchell

Close window

We've added the item below to the list of items you own. To help us improve your recommendations, please rate

R:::d Dislike it < > love it}
@ o o0 C
T 1 2 2 4 &

¥ Use for Recornmendations

| Save changes )

Product rating

Close window

-
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2 uvepyaTtikn EmmAoyn/Aindnon

[MPOBAeWN TTPOTIUACEWG VOGS XPNOTN
BAoEl TWV KATAYEYPOAUMEVWY TTPOTIMACEWY TOU 10i0U
KAl GAAWV XpNOTWV.
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Mapdadeiypa: EmmAoyr EoTiartopiou

+  KAaooikn MNpooéyyion:

— XapakTnpi¢oupe Ta e0TIATOPIO BACEI EVOG TTETTEPACOUEVOU TUVOAOU KPITNPIWV
(kouCiva, k6oTOG, ToTToBETIa). O!1 TTPOTINNACEIG EVOG XPAOTN EKPPAlovTal JE Jia
ouvaptnon a&loAdynong Tmavw o€ auTd Ta KPITHPIA.

* MelovekTrjuarta
— 21NV €AoYy OpwG evOg eoTiaTopiou EPNTTAEKOVTAI KAl GAAOI TTAPAYOVTES (ATTEPIOPIOTOI
oTOV OpIOPO) TTou DUOKOAQ Ba PTTOpOUC AV VA EKYPACTOUV PE CAPAVEIA, OTTWG:
* TO OTUA Kal n atgoéc@aipa, n diakéounon
* n uttéAoITTn TreAaTeEia, To TTAPKIVY
* nyermovid, n dladpoun TTPOG TO ECTIATOPIO
* n €EuUTTNPETNON, OI WPEG AEIToupyiag, Ta ... oepBiTola
*  Oa BéAape va pTTopoupe va TTPOBAEYOUUE TIG TIPOTIMNAOCEIG XWPIG va
TTEPIOPICONOOTE O€ £va oTaBePO GUVOAO KPITNPIWV
— XWPIG Kav va XPeIaoTel va avaAUOOoUUE TOV TPOTTO TTOU OKEPTETAI O XPOTNG
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H KAaooikry Avaktnon Keipévwy

OpoiétnTa épwv
Baoel Twv eyypdewv

sim(k1,k2)
(JH Opol
~
k, k, ... k ] ]
. d, Wy Wy oo W, — ’ Bdaoel Twv Aégewv
Eyypaga i e _ «dot product
) scosine
) *Dice
dy Wy, Wy Wy «Jaccard
q Wiq Wy o W
w;; = {0,1}
w;; = tf idf;
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Xpnrotec avti Opwyv
OpoI16TnTa XPNOTWV
Baoel Twv TTPOTIUACEWY TOUG
sim(ut,u2)
(JH XpRnoTeg
a N
Uy U, ... U ] ]
Ay Wy Wy o Wy —% sim(d1,d2) OpoiéTnTa EYYPAPWV
Eyypaga 0!2 W.12 vv.22 thz — «dot product Baoel Twv (’Trponpr]oawv
scosine TWV XPNoTWV
) ) *Dice
Ly Wy Wy Wy «Jaccard
q Wiq Wy o W

W= {0,1} ===> 0: Bad, 1: Good
w;; = tf;1df; ===> W, ; :paBpég mpotipmeng Tov yprieTn i 670 Eyypago j, my {1,2,3,4,5}
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Xpnoteg avti Opwv

o . . *  A@ou dev XpnoIPOTIOIOUME AEEEIG, TO
HOI0TNTA XPNOTWV «E&yypaga» PTTopEi va gival oTIONTTOTE:
Baoel Twv TTPOTIUACEWY TOUG - ®wroypagieg, BIBAia
— HAekTpIKEG ZUOKEUEG
S/m(u1,u2) — Eomarépia, MeZedomwAeia
—  Kivnuartoypa@Ikég Taivieg
— TnAeotmikd Mpoypdupara
Xpnoreg - -
~ B
U, U, ... U
— . Opoi1éTnTa EYYPAPWYV
gl Wi Wy .o Wy } Slm(d1,d2) H n YYP (P
Eyypaga G le W.ZZ thz —T  dot product Baoel Twv (TrpoTIuATEWY
«cosine TWV XpNoTWv
: ) ) ) *Dice
d, Win W o Wy «Jaccard
0 Wgq Wy oo Wy

W= {0,1} ===> 0: Bad, 1: Good

w;; = tf;1df, ===> W ; :Babpog npotipmong tov ypiom i oto Eyypago j, my {1,2,3,4,5}
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MavTeUovTac TIC TTROTIMNCEIC EVOC XPNOTN

OpoI16TnTa XPNOTWV

Baoel Twv TTPOTINACEWY Toug | O XproTng ut dev EXEl
BaBuoAoynoel (ekppdoel Babud
TTpoTiuNoNg) yia 1o d1.

(_/H MTTOpOUE VO TOV HOVTEWOUE;
XpnoTeg
/“

U, U, ...

dy Wy Wy @—% sim(d1,d2) 0!10|0Tn1a svypafpwv
dy Wy, Wy, ... > — Baoel Twv (TTpoTINACEWY

sim(ut,u2)

«dot product

«cosine TWV XPNOoTWV
*Dice

n «Jaccard

‘Eyypaga

Wy, Wy, W,

W= {0,1} ===> 0: Bad, 1: Good

w;; =t 1df, ===> W, ; :Babpog npotipmong tov ypiiom i oto Eyypago j, my {0,1,2,3,4,5}

CS-463, Information Retrieval Systems Yannis Tzitzikas, U. of Crete 30




Y1roAovIoUOC MNMpoBAEWewWYV Kal 2U0TATEWV

OpoISTNTA XPNOTWY Prediction
Bdaoel Twv TTPOTIMACEWYV TOUug | O xpAoTNG ut dev £XEl
BaBuoAoynoel (ekppdoel Babud
TTpoTiNNOoNG) yia 1o d1.
MTTOpOUlE VO TOV HOVTEWOUE;

sim(ut1,u2)

(JH Xpnoreg

U, U, ...
) OuoléTnTa € apwv
Ay Wy Wy ... @—} sim(d1,d2) OMeloTTa evypd
dy Wy Wy, .. 2 — «dot product Baoel Twv (TTpOTINACEWV
: : : : scosine TWV XpNOTWV

*Dice
-Jaccard

/"

‘Eyypaga

oy Wy, Wy Wi

Recommendation

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

31

Mapadeiypa 1S dlaPopac HeTagu MNpoRAeWnC Kal ZUoTaoNng

* 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?

XpRoTeg Nearest Users:
~ N find the nearest (most similar) users and from
. uy/\l‘u_t their ratings infei w(u,di) )
dl Wll W21 - - g t .
‘Eyypaga d; W.12 V\{zz \.Ntz (or compute recommendations).
¥dn Wln W2n Wm /

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

u, u u . . .
L2 L its rating infer w(u,,di).
d, Wy, W -
| 1 11 W21 w
. Oy Wy, Wy oo Wy
Evypaga| .= % : (compute recommendations):
: find the items that are similar to other
dd, Wy, Wy Wy, Y items the user has liked in the past
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How we can compute recommendations.
Nearest Users

Xpnoteg
~ N
o _ U Uy | | Y
Objective: Compute w(u,,di) dy wyyf Wyl .. | -
dy Wpp| Wy | oo | Wy

« Algorithm Average Eyypaga

— Let Sim(u,) = the users that are similar to u, .
» E.g. k-nearest neighbours Oy Wy Wy Wy,
— 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)= Z sim(u,, u)*w(u,di) where u € Sim(u,)
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[Mapdadeiypa TPORAeWns BAoEl TWV 3 KOVTIVOTEPWV
XPNOTWYV Kal JETPO ATTOOTACNG TN WETPIKA L,

o Tony Manos Tom Nick Titos Yan@

PizzaRoma 4 5 1 2 5 4
PizzaNapoli 3 3 1 I 4 |3
PizzaHut 4 1 2

f)

PlzzaToscan@ @ 2 1 @ ?

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

CS-463, Information Retrieval Systems Yannis Tzitzikas, U. of Crete
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[Mapdadeiypa TTPORAEWNG Ye BACN TIG 2 KOVTIVOTEPEG
TTOAPIEG KAl JETPO ATTOOTACONG TN METPIKNA L,

o Tony Manos Tom Nick Titos Yanni\s

PizzaRoma 4 5 1 2 5
PizzaNapoli 3 3 1 I 4
PizzaHut 1 2 5 4 1
LmzaToscana 5 4 2 1

D(Roma,Toscana) = sqrt [(4-5)%2+(5-4)? +(1-2)% +(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

CS-463, Information Retrieval Systems Yannis Tzitzikas, U. of Crete
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[MpoBAnuara Ekkivhong (1)
Nearest Users

« Eiocaywyn véou xpnotn:
— OtV €XEl EKPPAOEI KAUIA TTPOTINNON => &gV UTTOPOUE VA TOU TTPOTEIVOUE TITTOTA (DEV
MTTOPOUE VA EVTOTTIOOUME KOVTIVOUG XPAOTEG)

— Tony Manos Tom Nick Titos Exlr'rs\
PizzaRoma 4 5 1 2 5 |-
PizzaNapoli 3 3 1 1 4 |-
PizzaHut 1 2 5 4 1 |-
PizzaToscana 5 4 2 1 5 |?
N~ _
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[MpoBAruara Exkkivnong (lI)
Nearest ltems

+ Eioaywyn véou avrikeigévou (new item):
— Ogv £XOUNE TTPOTIMAOCEIS YIa auTo => TToTE eV Ba TTPOTABEI OE KATTOIOV XPrOTN

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

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

PizzaToscana| - - - .
S~ ~
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[MpoBARuaTa Ekkivnong (I11)

* 2g KAOe TrepiTTTwon TTOTE Ogv Ba TTPOTABEI £va VEO OTOIXEIO O€ £va VEO XproTn

5
3
2

1
1
5

2
|
4

Tony Manos Tom Nick Titos

5
4
1

_—
PizzaRoma 4
PizzaNapoli 3
PizzaHut 1
PizzaToscana| -
~—
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OuoiétnTa/ATréoTOoN XPNOTWYV

* Tpdbtrol uTTOAOYIOUOU:

— EOWTEPIKO YIVOUEVO

— OUuVnuiTovo

— Mean Squared Distance

210 adsia KeAIA

t TOU TTiVOKa
sim(ul,u2) = > wyj - Wy; eﬁw’poups oI
i=1 utTdpxel To 0
t
> ( )
cos( l.‘l)l,lfl)2) i=1 WiTW i
\UlHuz\ \/Zwl. ZWZIz

— Pearson Correlation Coefficient

CS-463, Information Retrieval Systems
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OpuoiotnTa/ATrécTOoN XpNOTWV

« Problem: Not every User rates every Item

« 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

ulnov2-*

o Tony Manos Tom Nick Titos Yanr@
PizzaRoma 5 2
PizzaNapoli 3 1 4 3
PizzaHut 1 5 2
P\mzaToscana 5 2 I 5 .
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Ouoidtnra/AréoTacn XpnoTwv:
Mean Squared Difference
ul(x) = wiy
U2(X) = Wy
1 2
dmsp (UL,U2) = : X)—U2(X))
Buiru2| xeDy1~u2
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OuoidétnTa/ATréoTOC XPNOTWV:
Pearson correlation

o EI0 U0 -1
Cpearson (U1, U2) = 2=Butrws

>IN0 -u? e Y u0-u2)

xeDy1~u2 xeDy1~u2

C(u1,u2) >0 6crikn oxéon
C(ut,u2) =0 oudérepn oxéon
u2 = mean of u2 C(ut1,u2) <0 apvnTikn 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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OuoiétnTo/ATréoTOoN Items
*  Tpdtrol uTTOAOYICHOU OUOIOTNTAG/ATTOOTAONG:
— EOWTEPIKO YIVOUEVO
— OUuVnuiTovo
— Pearson Correlation Coefficient
> (u(x1) = x1)(u(x2) - x2)
Cpearson (X1, X2) = ued — —
\/2 U =xD? - T (u(x2)-x2)
— Adjusted Pearson Correlation-Goefficient U<V uey
(u(x1)—ul)(u(x2)-u2)
To handle the differences _ uzj
, : Cpearson (X1,X2) = — —>
in rating scales of the users \/ 3 (u(xl)—ul)z- > (U(x2) —u2)
ueU ueu
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Ouoiotnra/AtréoTaon ltems

*  TpoT1T0I UTTOAOYICHOU OOIOTNTAG/ATTOOTAONG:
— EOWTEPIKO YIVOUEVO
— OUuVnuiTovo
— Pearson Correlation Coefficient

¥ (u(x) £ x1)(u(x2) x2)
— ueU
Cpearson (X1, X2) = : 2
S won 0} - L) (%)
— Adjusted Pearson Correlation-Goefficient U<V uey

. > (u(x1) £ ul)(u(x2)-+u2)
To handle the differences _ ueu U U
. . Cpearson (X1,X2) =
in rating scales of the users \/ > (u(xl)@- z(u(xz)@z
ueU ueu
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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

Eile Edit iew Favortes Iools Help

2} Amazon.com: Your Recommendations - Microsoft Internet Explorer

$= Back = =+ - () ot | ‘@ search [ Favorites S Media o | Bhy- = [ - j=3

Links @&]¥net @&haarstz 2] weather austin

A1 1R 2ERD - & Customize Links 155 Launch Outliook Express

Address I@ hittp: v arazon. comdexecAobidostgs/storesrecsdinstant-recs/-‘book s/04ref=pd_ir_b_hm/104-2449563-4302350

~| @Go

Google - |

~| 5 Seachwieh X Search Site  S2Search Groups | @ Mew!

Pagefiank (5h Category @ Page Info -~ >

In Books:
Your Favorites

Science

TOvY. TIUEs [ SCoioT
In a hurry? Click here to edit your recommendations.

More Results € J

Computers & Internet 1.

Parenting 8 Families
Erofessional 2 Technical

More Categories
Accessories

Arts B Photography
Ludio COs
Asudiocassettes
Bargain Books
Biographies & Memaoirs
Business 2 Investing
Calendars

Catilogo de libros en

LOOK INSIDE!

Data Mining

by Ian H. Witten, Eibe Frank
sverage Customer Rewview:
October 11, 1999

ATMazon.coin
Drata rmuning techniques are used to power mtb

deweloper. In... Eead more

Our Price: $49.95 Used 8 ne

(Town it} (Mot interested )

Add to cart )
Add to Wish List

Wby was I recommended this?

esparial

rionin CE— —~ e

B —

&

Implicit ra%
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[Mapd Tauta,

MoAU ouxva |Dq~00/=0

When thousands of items available only little overlap!
=> Recommendations based on only a few observations

PizzaRoma
PizzaNapoli
PizzaHut
PizzaToscana

os Tom Nick Titos Yannis

2

* Various solutions:

— Reduce Dimensions

— View CF as a classification task
* build a classifier for each user
« employ training examples

* e.g. LSI (Latent Semantic Indexing)
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LSI:

TpPOTTOG OUYKPIONG 2 OPWV:
— the dot product between two row vectors of

reflects the extent to which two terms have a similar
pattern of occurrence across the set of document.

TpOTTOG OUYKPIONG OUO £YYPAPWV:
— dot product between two column vectors of )(

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

documents
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X

terms
txd
cuments
AN
terms X

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)

CS-463, Information Retrieval Systems Yannis Tzitzikas, U. of Crete
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Evaluation Metrics

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

» Data is divided into 2 sets
— training set
— test set

» Evaluation Metrics

N
v | 2.1 Pi =0 |
— Then we compare the results of the techiques

on the test set using the Mean Absolute Error MAE = 1=1
(MAE)

p; : predicted rating

Q; : actual rating

CS-463, Information Retrieval Systems Yannis Tzitzikas, U. of Crete
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¥ Suvaor ZnTRUaTa TTOU £XOUUE RSN PEAETATE

+ Evotroinon Alatagewv
— Borda, Condorcet, Arrow’s Impossibility Theorem
— Av oI TTPOTINACEIG TWV XPNOTWV gival éva dIATeTAyUEVO OUVOAO ETTIAOY WV
* YToAoyIopoG ouoTaoewy = e0peon evotroinuévng didTagng
[priyopn atrotipnon top-k queries

— AAyOpIBuog FA (Fagin’s Algorithm) kai TA (Threshold Algorithm). Av o1 TrpoTIpAOEIg

TWV XPNOTWV EKYPACOVTAI UE OKOP Kal €ival aTTOBNKEUPEVEG O ATTOUAKPUOUEVA
OUCTHUATA.
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2uvepyaTtikn EmmAoyn/AiIndnon: Zuvoywn

[S10iTEPO XOPAKTNPIOTIKO: BEV XPEIALETAI VO £XOUNE TTEPIYPAPT) TOU TTEPIEXOUEVOU TWV
OTOIXEIWV
— MTTOPOUME VA TNV XPNOIUOTTOINCOUE YIa TNV €TIAOYR/3IRBNaN TToinudTwy, QINOCOPIKWYV 10£WV,
mp3, JECEDOTTWAEIWY, ...
*  Oa ptropouoe va aglotroinBei kal oTa TAaiola TNG KAaooikhg All
— Aidragn oToixeiwv amavrnong Baoel ocuvdgeiag KAI Tou exTiyoUpevou Babuou Toug (Baoel Twv
agloAoYATEWV TwV AAAWY XPNOTWV)
*  'Exer ammodeixBei xprioiun Kai yia ToOug ayopaaoTEG Kal YIa TOUG TTwANTES (e-commerce)
* Aduvayieg: 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
o ETmekTdoeIg/BeATIVOEIG

— Trust = explicit rating of user on user
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