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Introduction to Information Retrieval

Kivntpo

= ALQTOTWOELC
= Aev £XOUV ONOL OL XpHOTEG Ta (&La XApOKTNPLOTIKA
= Apa eV £Xouv OUTE TIG 1L MANPOPOPLOKES AVAYKES

= JKOTOG: Mlpooappoyn TNE AEITOUPYIKOTNTAG OTA XAUPAKTNPLOTIKA
KO(L TIC QVAYKEC SLOPOPETIKWV XPNOTWVY

Introduction to Information Retrieval
Noapadeiypata Kpttnpiwv Atdkplong
Xpnotwv

E€owkelwaon He TNV TEPLOXA TOU EPWTHUATOC
= Napadeypa q =“theory of groups”
= sociologist: behaviour of a set of people
= mathematician: a particular type of algebraic structure

MAWOOLKES IKAVOTNTEG

= |otooeAideg otn yaAlkn yAwooa (oK yia ebpeon Spopoloyiwv mAoiwy,
OXL OpWG yLa pLthoocodikd Keipeva), oeAidec otnv Lamwviky (timota)

" JUYKEKPLUEVEG TIPOTLUNOELG

= gyypadr o MePLOSIKO

= TopakoAoUOnon S0UAELAG CUYKEKPLUEVWY cuyypadEwv (m.y. Salton)

MopdwTtiko eminedo

TomoBeaia xpriotn
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User Profile

= Meoo S1akplong Twv xpnotwyv BAoEL TWV YAPAKTNPLOTIKWY Kol
TIPOTIUNTEWV TOUC

Mopdn
= Aev UTIAPXEL KATIOLA TUTTOTIOLNEVN Lopdn

= MmnopoUpe va Bewpriooupe OTL EXEL TN Hopdr) EVOC
EPWTNMATOC

MNpodiA Xpnotwv kat HOwA
(a) Elvai «opB0» va eplopi{oupie Ta amoteAéoUATA;
(B) 16wTIkOTNTA KOL TIPOCTAGCLA TIPOCWTILKWV SeSopéVwY (Privacy)
— Av éxoupe oAU Aemttopepr) mpodih
= [lotog éxel Sikalwpa va BAEMeL Ta tpodil;
= [olog pmopel va eAéyxel kat va aAAalet Ta podid;

Fevikol Tpomot Aflomoinong katd tnv Avaktnon
MAnpodoplwv

1. Meta-6in0non (post-filter)

= Tompodil xpnolpomoleitat kaTdmty TG AmoTiunong TG apXIKAG
EMEPWTNONG

= Hyxpnon npodil au€dvel To UTTIOAOYLOTLKO KOOTOG TN OVAKTNGNG
2. Npo-8wn0non (pre-filter)
= To mpodiA XpNOLUOTIOLELTAL YLOL VO TPOTOTTOLOEL TV APXLKA
ETEPWTNON TOU XPHOTN
= Hyxpnon npodil kat n tpomomnoincn enepwtnoewv Sev aufdvel Katd
QVAyKN TO UTTOAOYLOTIKO KOOTOC TNG avVAKTNONG
3. Emepwtnon kat Mpodil wg éeywprotd onpeio avadopdg
(Query and Profile as Separate Reference Points)
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Meta-6uiOnon (post-filtering)

= Mée6oboc:
= H apyLKn EMEPWTNON UTTOAOYITETAL KAVOVIKA
= Ta anoteAéopata opyavwvovtal BAcel Tou mpodil
o OTOLXELWV amavtnong
o OPLOUEVWY EYYPAPWY

= YMOAOYLOTIKO KOOTOG
= Hyxprion rmpodi eV PELWVEL TO UTTOAOYLOTIKO KOOTOG
= AvtiOeta, mpooBETel £va mapandvw UTOAOYLOTIKO 0TASL0

Introduction to Information Retrieval

Mpo-6w16non (Pre-filter)

L
1 Chili M Profile2
@ Q72
oq %

. Q'
Spiciness MNapadelypa pe 2 SLOOTACELG

Chicken g
B rrofilel
0 4 Ice cream
: —
0 {  Calories 1

MpodiA xpriotn mou MPOTIUAEL EAadpLd Kot OXL TUKAVTLIKA daynTd
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TEXVIKEG TPOTIOTIOLNONG EMEPWTHOEWVY

(B.1) Simple Linear Transformation (amAO¢ ypa KOG
HETAOXNHUOTIONOG)
= Metakvel To Slavuopa pog tnv katelBuvon Tou mpodiA

(B.2) Piecewise Linear Transformation

= Metakivel Tto Slavuopa pog thv kateuBuvon Tou mpodiA Baoel
TIEPUTTWOEWV

Introduction to Information Retrieval

ATIAOC YPOULULKOC LETAOXNMUATIONOC

Eotw epwtnpa g = <qy,...,0,>, TPOPiA p = <py,...,p;>
(g, p; Ta Bapn Twv dtavuopdTwv)

Tpormomnoinon epwTUAToq g (Kot oplopods TG q’) :
q’=kp,+(1-k) g, yiaéva0<k<1

MePUTTWOELG

= Av k=0 t6te g’ =q (710 gpwTnua péVeL avarloiwTo)

= Av k=1 téte g’ =p (T0 VéO epwtnua TauTileTal pe To podiA)
= OLevlLapeoeg TLUEG Tou k elval evdladépouaeg

10
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Piecewise Linear Transformation

ESw n tpomornoinon twv Bapwv npoadlopiletal e €va UVOAO TEPUTTWOEWV
ALQQOPETIKI) CUUTEPLPOPA UE BAoN av 0 OPOG EUPAVIJETAL I} O)L OTO EPWTNUA KAL OTO TIPOPIA
MepUTTWOELC:
1. 6pogmou epdaviletol kAL 0TO EPWTNUO Kal 0TO TIPodiA
€bapUOTOUE TOV ATTAG YPOUULKO LETAOKNHATIOUO

2. 0Opogmou gudaviletal udvo oto epwTnuo

adrvoupe To BAPOG TOU OpoU APETAPBANTO A TO HELWVOULE eAadpd (Tx 5%)
3. 0Opogmou gudaviletal poévo oto mpodiA
6€V KAVOULE TUMOTAQ, 1) EL0AYAYOULE TOV OPO OTNV EMEPWTNON OANA UE ULKPO BApPOG
4. Opogmou dev epdaviletal oUTE 0TO EPWTNO OUTE 0TO Ttpodil
Sev kAvou e Timota
MNapadetypa
= p =<5 0, 0, 3> katq =<0, 2, 0, 7>

= ¢'=<1.25 15, 0, 6>
11

Epwtnua kat Mpodih we Eexwplotd onueia
avadopac

Mpoogyylon
= ESw &€V TPOTOMOLELTAL TO APYLKO EPWTNUAL

= AvtiBeta Kot To epwTnua Kot o podid Aappavovral Eexwplotd umoyn
kata tn Stadkacia Tng Babuoloynong Twv eyypadwv

@¢poata
= Mwgva cuvduaoou e autd ta duo;
= Je TOLo va SWOOUE TEPLOGOTEPO BAPOG KL TWG;

YnoBeon epyaoiog

= ‘E0Tw OTL n avaktnon yivetal BAceL uiag ouvaptnon anootaong Dist

12
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Tpomot cuvduaopoL TPOodIA Kal EPWTHUATOC

= ‘Eva éyypado d aviKeL otV andvtnon av:
(Dist(d, gq) <L) OR (Dist(d, p) <L)
= EvaA\akTtikn Statumwon: min (Dist(d,q), Dist(d,p)) <L

(1) To btazevktiné povrédo (to Aydtepo L
auaotnpo) @

= givol to Alydtepo auotnpo

(2) To oulevktiko povteAo (To AUOTNPOTEPO)
— 'Eva éyypado d avrnKeL 0TV anavincon av:
(Dist(d, g) <L) AND (Dist(d, p) <L)
= max (Dist(d, q), Dist(d, p)) <L

— &lval to mo auotnpo
— N amavinon lvat n Topr Twv ans(p) kat ans(q) (Me
KatwoAL L)

® Qv TO g anéxeL TOAU amo To p, TOTE N amdvinon Ba elvat
KEVA 13

Introduction to Information Retrieval

Tpomnol cuvduaopoL TPOodIA Kal EPWTHUATOC

(3) To eAAewpoeldeg povteRo

= Dist(d, q) + Dist(d, p) <L
= KaAG av to d KAl To p S&v améXouv TIOAU

= av anéxouv oAl Tote pnopel va avaktnBolv moAd un
ouvadn UE KavEva

14
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Tpomot cuvduaopoL TPOodIA Kal EPWTHUATOC

(4) To oB&A povtélo tou Casini

— Dist(d, q) * Dist(d, p) <L

— avTod KaLTo p elval KOVTA, TOTE OHOLALEL e To EANELPOELDEG
— av anéyouv Aiyo tote polalel pe GpuoTikL

— av aréxouv oAU TOTe €xeL T Hopdn Tou 8

15
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Tpomnol cuvduaopoL TPOodIA Kal EPWTHUATOC

= [a va KaBoploou e TN oXeTKN BapuTnTa TOU
EPWTNHATOC KoL TOU TPodiA prmopol e va npoocBEcoupt
Bdpn ota PonNyoUEVA LOVTEAQL:
= min (w1*Dist(d, q), w2* Dist(d, p)) <L //8la{euKTIKO
= max (w1* Dist(d, q), w2* Dist(d, p)) <L //oUTEUKTLKO
= wi*Dist(d, q) + w2* Dist(d, p) <L //eMewpoeldeg

= 310 povteAo Cassini ta Bapn gival kaAUTepa va
ekppaobolv w¢ ekBETEC:

= Dist(d,q)** * Dist(d,p)*2 <L //Cassini

16




MNpodiA Xpnotwv Kat
A&loAOynon AMOTEAECUATIKOTNTAC AVAKTNONG

= MOVO MEPAUATLKA UITOPOUKE va arnodavBoU e yla To
TIOLOL T(POOEYYLON €lval KAAUTEPN, 1 VLA TO OV AUTEC OL
TEXVIKEC BEATLWVOUV TNV ATOTEAECHATLKOTNTA TNG
OVAKTNONG

= Hnelpapatikn aélodoynon [Sung Myaeng] anédelée otL
OL TEXVLKEG OUTEG BEATLWVOUV TNV AMTOTEAECUATIKOTNTA

17
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Yuotpata NoAAanAwv Inpeiwv Avadopag
(Multiple Reference Point Systems)

Kivntpo
= Auvatotnta Xpriong MEPLOCOTEPWV TwWV 2 ohHEiwV avadopadg
3TNV nponyoupevn culitnon eixape Suo onpeia avadopds: To epwTnpa Kot To tpodil.
Oplouoc:
= JSnueio Avagopag (reference point of point of interest) = Eva opLouévo
onueio n évvola w¢ IPo¢ TNV ornoia UMoPoUUE va KpIVOULE éva

Eyypapo
' ' Lo, = [lwg UMoPOULE va OplOOUHE Eva
napa&swuata Onpetwv (IV(ICI)ODGC. onueio avadopdg arnod éva cuvolo
= éva yvwoto éyypado eyypddwv C = D;
= £va 6UVOAO YWWOTWV yypadwy = ARAvtnon: OswpoUpE OTL UTIAPXEL
= ¢vag ouyypadéag i éva cUvolo cuyypadEéwy €vaLTEXVNTO €yypagdo, To centroid
. . . document
= éva yvwoto neplodikd , )
] , = 10 Bdpn TOU SLavUopATOG TOU
" Hxpoviki mepiodog T(POKUTITOUV Tta{pVOVTaG TOV

U0 OPO TWV BapwV Twv
eyypadwvtou C

18
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Yuotnuata NoAAamAwv Znueiwv Avadopadg

Inpeia avadopdg: Ry,... R,

Bapn: wy,..w,, Zw=1

[| || netpwkn (cuvaptnon andotacng)
MapatnpnoeLg

= Ta mopaKATw £ival avefdptnTa TG LETPLKNG TTOU
XPNOLUomoLoU e

= UmopoUE Vo XPNOLUOTIOLCOULLE OTOLASATIOTE UETPLKNA
anootTaonG n opoLoTNTac emSuUoUUE

* AwaxtoOntika: Eival oav va kavouue Avaktnon
MAnpoopiac ypnowuomnotwvtac NMNONNA epwthiuata
Tautoypova

19
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Juotnuata NoAAamAwv Znueiwv Avadopag

O YeVIKEUCOULE TA LOVTEAX TOU SLOSLACTATOU XWPOU TIOU
g€xoupe ndn beL:

= min (w1*Dist(d, q), w2* Dist(d, p)) <L //&laleuKTIKO
= max (w1* Dist(d, q), w2* Dist(d, p)) <L //OUlEUKTIKO

= wi1*Dist(d, q) +w2* Dist(d, p) <L //eN\ewpoeldég
= Dist(d, q)** * Dist(d, p)*?< L //Cassini
JUYKEKPLUEVAL:

= min (w1*Dist(d, R,), .., wn* Dist(d, R,)) <L //&laleuktikd

= max (w1* Dist(d, R,),.., wn* Dist(d, R,)) <L //OUlgeUKTIKO

= wi1*Dist(d, R,) +..+ wn*Dist(d, R,) <L //eAN\eupoelbEg

= Dist(d, R;)*! *...* Dist(d, R)*" <L //Cassini
 oUVOUAOUOC TWV TAPATIAVW

20
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2YZTAZEIZ (RECOMMENDATIONS)

Introduction to Information Retrieval

Napadeypa

w | wewe
amazon.com AL
:felel -0 MUSIC | VIDEO | GIFTS |e-CARDS [AUCTIONS| YOUR ACCOUNT
BOOK  BROWSE FEATUREDIN  AWARD  COMPUTERS BUSINESS &
SEARCH | SUBJECTS | BESTSELLERS  “yupyiepia  winners | eNTERNET | KIP5 | jwvesting
2t Only Machine Learning (MeGraw-Hill Series in Computer Science)

by Tom M Mitchell, Thomas M. Mitchell

Book ice:
Our Price: $85.15 Add to Shopping Cart
[you can always remove it later)
at a glance Availability: Usually ships within 24 hours.
reviews Shopping with us is
custamer 100% safe.
Guaranteed.

comments
if vou like this
book. ..

Customers who bought this book also bought:

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

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

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

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

[5]x]
Am . B
Rate this item

Thank you for your feedback.
we've added the item below to the list of items you own. Ta help us improve your recommendations, please rate
the item you own:
Not ;
Items you own Rated Dislikeit < > love it!
Machine Learning (OB SR SR SN a1 o
by Tom W, Witchell 7 1 2 3 4 %
W Use for Recammendations
| Save changes |
duct

Introduction to Information Retrieval

BaoLKEC KATNYOPLEC CUCTNUATWY
OUCTACEWV

1. Content-based recommendations (pe fdon tnv
opoLoTNTA TV avTIKelLEVWY): The user will be
recommended items similar to the ones the user
preferred in the past;

2. Collaborative recommendations (cuvepyaTiKEG
ovotaoelg): The user will be recommended
items that people with similar tastes and
preferences liked in the past

12
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JUOTAOELC BAOCEL TIEPLEXOUEVOU

Content-based recommendations (ocuotdocelg pe
Baon TNV opoloTNTA LETOEY TWV AVTLKELLEVWV)

MNwg opiletal n opoldtnTa;
KAaowkry MMpooéyylon: KABe avTKElPeEVO Umopel  va
nieplypadel pe Baon kamola XopaKTnPELOTIKA TOU

Introduction to Information Retrieval

JUOTAOELC

Napadelyua: EmtAoyn eotiatopiou

KAaoowkn Mpoaoéyylon:
= Xapoktnpiloupe ta eotiotdpla BACEL EVOG MEMEPACUEVOU CUVOAOU
Kputnpiwy (kouliva, k6otog, tonoBecia). OL TPOTLUAOELG EVOG XPrOTN
ekppdlovtal Pe pLa guvaptnon afloAdynong mavw o€ AUTA Ta KPLTAPLA.

Melovektripata

= 3tnv emloyn OUWE VO E0TLATOPIOU EUMAEKOVTAL KOL AANOL TP AYOVTEC
(amepLépLotol oTov aptbpo) mou Suokola Ba propoloav va ekpAGTOUY
ue cadrvela, Omwg:
= TOOTUA Kkat n atpoodatpa, n Stakdopnon
= undlown mMeEAATELD, TO TIAPKIVY
= nyewwovid, n Sadpopn mPOG TO E0TLATOPLO
= nefumnpétnon, oL Wpeg Aettoupyiag, Ta ... ogpPitola
Oa Bé\ape va urtopoU e vo TPoPAEYPOULE TIC TTPOTIUAOELS XWPIC va
nieploplopaote o £va otabepo aUvVolo Kpltnpiwv

= ywpig va xpelooTel va avoAUGOU LE TOV TPOTIO TTOU OKEDTETAL O XPHOTNG
26
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KAaoKn avaktnon KELWEVOU

Ouototnta 6pwv Baoel Twv Ny, av §poupe ta éyypada (A
. AMa avtikeipeva) (Stavoopata)
Evvpaguy mou  eméheée o xprong,
Siﬂ’l(k,, kZ) TpoTEiVOUE GpOLL
Opot Ouototnta eyypapwv Baoel
kj ky ... K twv opwv
i wiy wy e Wy Sim(d,, dz)
‘Eyypada dy Wi Wy o Wy edot product
. : : : ecosine
: o : *Dice
d eJaccard
Wi,j = {O’ 1} n Win Won - Win ...
q Wig Way - Wi Ouolotnta EpWTHUATOG-
wy; = tf;idf; eyypapou

27
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Mivakag eyypadwv-xpnotwv

Ouotétnra ]
xpnotav Baoer  SiM(U;, U,) Xprotec avti Opwv
Twv
TIPOTIUNOEWV Xpnoteg Ouoiétnta syypdpwv Baost Twv
T0UG (MpoTiUNoEWV) TWV XPNoTWV
U, Uy .. U,
d wiy oy . wy Fsim(d,,d)
" d, w;,, w w - dot product
Evvpada 2 e T2 cosine
: - Dice
. : - Jaccard
dn Win Wop - Wi '

W= {0, 1} ===> 0:Bad, 1: Good
w;; = tf;; idf, ===> w; ; :aBpdg npotipnong tou xprotn i oto éyypado j, nx {1, 2,3 ,4, 5}

28
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Mivakog eyypadwv-xpnotwv

Ouototnta sim(u;, u,) ’ y
xpnotwv Baocet Xpnoteg avil Opwv
twv [_}L\ Xprioteg

MpOTIUATEWY Ouolotnta eyypapwy Baosl Twv

(TMpoTIUNoEWV) TWV XpNOTWV

T0UC U, Uy .. U
d; wy Wy o Wy }sim(d,,dz)
Ewpada D2 Wiz W e wp ST CoiRed
: : : :JDaIccceard
d, Wy, Wy o W, '

AdoU Sev xpnoLponoloU e AEEELG, Ta «Eyypada» UMopel va sivat oTdrmote:
- Quwtoypadieg, BiBAla
—  HAeKTPIKEG ZUOKEUES
— Eotiatopla, MeledonwAeia
—  Kwnuotoypadikég Tawvieg
—  TnAeomtikd Npoypdppata

Introduction to Information Retrieval

MivaKoG AVTIKELLEVWV-XPNOTWV

Xpnoteg
Uy Uy e U,
Iy Wiy Wap e Wy
Avtikeipeva 2 Wiz W22 e Wi
(items) :
Ly Wi Wop e Wi

30
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MNpoPAedn (prediction)

O xpriotng u, Sev €xel
BaBuoAoynoet

sim(uy,uy) ; .
(exdpdaoel Babuod
TpoTipnong) ya to d;.
, MropoU e va Tov
Xpnoteg UOVTEYOUUE;
u; u
d; wy wy sim(d,,d,)
. dy Wiy W
Evvpada S
dn Win Wo Wi

31
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Juotaon (recommendation)

O xpriotng u, Sev €xel
BaBuoAoynoet

sim(uy,uy) ; .
(exdpdaoel BabBuod
mpotipnong) yia to d;.
, MropoU e va Tov
Xpnoteq UOVTEYOUUE;
u; u
d; wy wy sim(d,,d,)
. 2 Wi Wo
Evvpada ;
dn Win Wo Wi

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

32
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Napadeypa tng Stadopdg petay
MNpoPBAednc kot ZVoTOoNC

= 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

33
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YroAoyLlopoG ZUCTACEWY

XpARoTeg
U Uo A Nt Me molov  Xpnotn  £xw
diwy| Wy | | - TIAPOUOLEC TIPOTLUNA OELG;
. 2 Wi Waz| - Wiz
Evvpaga| -~ 7| . Tu AéeL auTog 0 XPAOTNG VLo TO
: : dy
dn Wil Won| -+ Wi

Nearest Users (kovtivotepol (roLo opotot
XPNOTEG):

find the nearest (most similar) users and from their ratings infer w(u,,d;)

34
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YrtoAoylopog BAcel opoLoTnToC XPNoTwy

XpHoteg

Objective: Compute w(u,, di)
U, Uy ... U
. N d; wy Wy e -
_ weade | g, wi, wyy e W,
= Algorithm Average ST .
* Let Sim(u,) = the users that are similar to u, :
dn Win Wop e Win

= 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)= 2 sim(u,, u)*w(u,di)  where u € Sim(u,)

35
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YrtoAoylopog BAcel opoLoTnNToC XPNoTwWyY

MNapadetypa npoPAedng Bacel Twv 3 KOVIWVOTEPWV XPNOTWV KOl LETPO
andotacng tn HeTpki L,
Tony Manos Tom Nick Titos [Yantjis

PizzaRoma 4 5 1 2 5 |4
PizzaNapoli 3 3 1 1 4 |3
PizzaHut 1 2 5 4 1 |2
PizzaToscana 5 4 2 1 5 [?24

D(Tony, Yannis) = sqrt [(4-4)2+(3-3)2 +(1-2)2]=1
D(Manos, Yannis) = sqrt [(5-4)2+(3-3)% +(2-2)?]=1
D(Tom, Yannis) = sqrt [(1-4)2+(1-3)2 +(5-2)2]=4.69
D(Nick, Yannis) = sqrt [(2-4)2+(1-3)2 +(4-2)?]=3.46
D(Titos, Yannis) = sqrt [(5-4)2+(4-3)%2 +(1-2)2]=1.73

Nearest 3 = Tony, Manos, Titos

36

(5+4+5)/3 = 4.66

18
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YToAoyLopOG ZUOTACEWV

XpAoTeg
U; Uy .. u,
[d) wy wy o - |
. W]Z WZZ e WIZ
Eyypaea O )
dn Win Wop -+ Wi

Nearest Items (kovtwvotepa (oo opoLa)

OVTIKELpMEVAL:
find the nearest (most similar) item and from its rating infer w(u,,di).

37

YroAoyLopoc BAceL opoLloTNTOG
OVTLKELLEVWV

MNapadeypa npoPAePng BAoEL TwV 2 KOVILVOTEPWV QVTIKELUEVWY KAL LETPO
andotaocng tn HeTpkn L,

Tony Manos Tom Nick Titos Yannis

PizzaRoma 4 5 1 2 5 4
PizzaNapoli 3 3 1 1 4 3
PizzaHut 1 2 5 4 1 2
PizzaToscana |5 4 2 1 5 1
D(Roma,Toscana) = sqrt [(4-5)2+(5-4)2 +(1-2)%2 +(2-1)2 +(5-5)2]= 2

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

Nearest 2 = Roma, Napoli
(4+3)/2 =3.5

38
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MNpoBAePn ko ZVoTOoN

MéBobdoc ouoTtaoewyv

1. MpoPAémnoupe to Babud 6Awv twv
QVTIKELLEVWV TToU Sev €xel BaBuoAoynoesL o
XPRotng

= Xpron opolotnTag XpNoTwy, N
= Xpron opoLlOTNTAC AVTIKELUEVWV

2. JUOTNAVOULE Ta k QVTIKELUEVA LE TO

pueyaAutepo Babuod

39
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Ouototnta/Anootacn Xpnotwv

Problem: Not every User rates every Item

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

ulnu2*

Tony Manos Tom Nick Titos Yannis
PizzaRoma 5 2
PizzaNapoli 3 1 4 3
PizzaHut 1 5 2
izzaToscana 5 2 1 5

40
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Ouolotnta/Anootacn Xpnotwv

MNapadelypa: mean squared distance ul(x) = Wi

u2(x) = wy,
1

dyspUlu2) = ———— 3 (ul(x)—u2(x))*
‘ ulmuZ‘ xeDy1~u2

Tony Manos Tom Nick Titos Yannis
PizzaRoma 5 2
PizzaNapoli 3 1 4 3
PizzaHut 1 5 2
izzaToscana 5 2 1 5
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Ouototnta/Anootacn Xpnotwv

Tpormot , sta ddela KeALd Tou
UTTOAOYLOUOU: niivaka Bswpou e
otLumnapxeLto 0

!
" E0WTEPLKO YWOUEVO sim(ulyu2)=ZWu'Wzi
i=1

= guvnuitovo

!
_— X (wiiowag)
u i=1

cos( U,y ) =
2

1*%2 _

TR t t

TR TS i o
i= i=

= Mean Squared
Distance
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Opolotnta/Anootacn xpnotwv: Pearson
coefficient

/E@l\urmxuz(x)—uz)
xeDy1~u2

Cpearson (ul,u2) =
ST -a)? S 20 -u2)

x€Dy1~u2 x€Dy1~u2

_ C(ul,u2) > 0 6erikn oxéon
ul = mean of ul C(ul,u2) = 0 oudérspn oxéon

22 = mean of u2 Cul,u2) <0 apvnriky oxéon

measures the strength of a linear relationship between two
variables
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Pearson coefficient

/E@l\ommxuz(x)—uz)
xeDy1~u2

Cpearson (ul,u2) =
ST -a)? S 20 -u2)

x€Dy1~u2 x€Dy1~u2

Between -1 and +1.
The closer the correlation is to +/-1, the closer to a perfect linear relationship.
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.
44

22



Introduction to Information Retrieval

Opototnta/Anootacn AVILKELUEVWY

TpoTmoL urtoAoyLopoU
" E0WTEPLKO YWVOUEVO
= guvnuitovo
= Pearson Correlation Coefficient

Z(u(xl) —ﬁ)(u(xz) _ ;2)
Crearson(*¥1,x2) = uelU 2
3 @) =xl)? - F(u(x2)-x2)
uelU wll

= Adjusted Pearson Correlation Coefficient

To handle the differences D (u(xl) —ul)(u(x2) —u2)
in rating scales of the users  [Cpegson(X1,X2) = uel 5
J Y () —ul)*+ ¥ (u(x2)-u2)
ueslU uelU
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MNpoPAnuata Ekkivnong

Kovtwvotepog yeitovag
Eloaywyn véou xpnotn:
" Sev €XEL eKPPACEL KAWLA TTPOTIUNON => &€V UMTOPOULE VaL
TOU TPOTEiVOULE TimoTa (6€V UMTOPOUE VA EVTOTIIGOUE
KOVTLVOUG XPHOTEG)

Tony Manos Tom Nick Titos [Yanti
PizzaRoma 4 5 1 2 5 |-
PizzaNapoli 3 3 1 1 4
PizzaHut 1 2 5 4 1
PizzaToscana 5 4 2 1 5
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MNpoPAnuata Ekkivhong

Kovtivotepo avtikeipevo

Eloaywyn VEOU QVTLKELWEVOU (new item):

= 5ev EXOUME TIPOTLUAOELS YLl aUTO => TtoTE Sev Ba
npotaBel og kKAMOLOV XprioTN

Tony Manos Tom Nick Titos Yanni
PizzaRoma 4 5 1 2 5 4
PizzaNapoli 3 3 1 1 4 3
PizzaHut 1 2 5 4 1 2
PizzaToscana | - - - - -2
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MNpoPAnuata Ekkivnong

Ye KABe mepintwon note dev Oa mpotabel Eva veo
otolxelo og €va VEO XpnoTtn

Tony Manos Tom Nick Titos [Yanrii
PizzaRoma 4 5 1 2 5 |-
PizzaNapoli 3 3 1 1 4 |-
PizzaHut 1 2 5 4 1

PizzaToscana | - - - - -
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Obtaining User Input

User (consumer) input is

A solution:
= identify preferences that are
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)

in people's
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Obtammg User Input

L.h .jw- ’Jh--x 43_.{--.. ﬂr‘"rnn-uzl ﬂr_u__L.h .}_.L..d.wzm

M A MR

# FURCob S TWel=0d_5_b han"104 N‘%?Jll.m

Cag‘le |—‘_]&,-\.s-d.w-h ﬁks—*m- S Qe | Med ot

n Boaks In & huny ® CIn:l.I'bEn‘- to it

Yo Favoros ey
S

Lalerciaw s

Catglogo do ldvos oo
=zoafin)

:\I e e st Ty i ) @ Data Mg
Eanntog G Familes Dy lan H. wAttan, B Frank
Erafessional & Techracal At ge Customar Paukew; A
Octobar 11, 1990
Amnaxee com

Drats musiag bechimmgques e used oo powes il

Implicit rS'fing
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Apalog Mivokog

MoAU ouxvd |D,;~,|=0
When thousands of items available only little overlap!
=> Recommendations based on only a few observations

Various solutions:
— View CF as a classification task
¢ build a classifier for each user
e employ training examples
— Reduce Dimensions
e e.g. LSl (Latent Semantic Indexing)

Introduction to Information Retrieval

Performance Issues

= Depends on size of set of users|U| vs. size of set of
items|D| and their “stability”

= Typical setting
= Dstable (e.g.5.000 movies)
= Udynamicand |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:

= Datais divided into 2 sets N
* training set Z|Pi —q; |
= test set MAE=E=L
N

= Evaluation Metrics
= Then we compare the results of the )
techiques on the test set usingthe ¢; : actualratmg
Mean Absolute Error (MAE)

p; : predictedrating

Introduction to Information Retrieval
2uvepyatikn EmAoyn ,Am Onon:

Juvoyn

= |SLaitepo XapaKkTNPLOTIKO: SeV XPELALETAL VOL EXOULE
Tieplypadr] TOU EPLEXOUEVOU TWV OTOLXELWY
" LITOPOUME VA TNV XPNOLUOTIOL)COUE yLa TNV
erthoyn/61nBnon motnpatwy, prthocodikwy W8ewv, mp3,
peledonwAsiwy, ...
* Qo urnopoloe va aflomolnBel kot ota mAaiola TG KAACOOLKAG
All
= Awdtaén otolxeiwv amavinong Baocel cuvadelag KAl tou
EKTLHOUEVOU BaBuou Toug (Baoet Twv aloAoyrnoewv Twv
AAAWV XpnoTwv)
= ‘ExeL amodelyBel xprioLun Kal ylo TOUG ayopOlOTEG KAl YLOL TOUG
TIWANTEG (e-commerce)




Introduction to Information Retrieval
2uvepyatikn EmAoyn ,Am Onon:

Juvoyn

= ExeL amoSelyBel XprioLpn KOL YL TOUG OYOPAOTEG KOL YLA TOUG TIWANTEG (e-
commerce)
= Aduvapulieg: 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
= EMeKtdoelg/BeATLWOELC

= Trust = explicit rating of user on user
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TEAOZ 11°° MaBnuatog

Epwtnoelg?
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