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OEEFEFRS (Recommender System)
m 5. RPIS5SkA
B EERFAEE
n EREERX

> ETFhEESERHEE S

> ETHEAEELE

> BEFR&SaEERE

> ETFREEUHEEFLA

> BEF FTNRHEEFERE
m EEFR AL
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BIEET2006-12-15 4B : Hexy
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Ay XEiBer®

KinEEEFERENEER
BlEETF2012-07-09 8 : Silence
EXE , {RAILIETE SR, marshmallow
{FAILIEE FRSHIE. Mondialito
AT LASERRE X ERYSERT, keren ann
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B 5% : Query-free Information Retrieval

mvs HE5|E
> 5|2 HFREMBECEEMFA, BNEINARAFE R
> HFERG: APARAERENA, BEERHIRIA

m =~ Javap9iBREEHA

> (BRNAREL (J3FEBRE) 0 288 > XKEE > &8ss >
YEFESE S Java >

> (ERIEFESIZE(Google/Bing/BE): Javaziig

> (FRAMERS: Javah N JEIBE, JavadmieBi8, JavafzFigit
, Java WebfEFigit
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O EEFENR
 FH@Em( ZIEE, —YIRRZZE94m)

> SO (REIRRE, RS ZE, /NBIBEE, HENRZLET) | Rk
%, EEIRE. BEEZE. App

(SR e

> R, Bk, BR. 3%, Wie. MIE, BE THE
B XERRHR
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B2 RESRA
> =I5 MNA

O EFRFRIRLINEES]

m IS FTRENESE ® Hulu
> S5%RIHEMSIHEERAGX 1S B R AT RIERIEAD

u JERHE
> BPMABRINIFTEEA—E > HER T, (BHEFEAE

B ALK TeBUAHEEERRC L
> A5 "REROB, F23LF

m Netflix: ¥EZFEIRE = MBR=EEE
> FIFEERSFAET (REE) IRERHETE STFICHETS B
> WERRAERRS TEHNEE
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OEEFERAREINHE (ZO=1)

AN/HR 1/

> HRE/NER BT
R R T O

> B ABLH

SRS

Ri&/ VR

> AFRNTERITE > B, i
fl. BROERZ— 1) @xR1B (explicit feedback) : iF4y; ¥iE;
> HEFRZIOIKEE RES: S KR
2) Bzt iZ(implicit feedback): MSEREL;
HS8ERT8); BREKEEHRTEZE
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HERRER

DEEFERARESNRE

B ETMRIREIAZ I
> i;lzﬁﬂ\ /|\Ai;|z§3\, ILJ\-L:F ' IJ\'L
» e, AKeRE, il XF+BR
> HERREREN, FEHAEEG

l'"'ﬁ,‘%i’th The Fate of the Furious (2017)

SE FINE-EE |‘
W R AN EIR | Sin IRlS e s = V=RV RTROR Ol VIP |
Fi&E: p =R B E EEE EE /T D00 064 IS4 RS 4

AT - Fr-HTIERE / KSR PEESIE /
BIGG e . BRI T , BREREREN. BTERSHREESNEE , RS GRE, RESMTE

. _ HAExRMEX: = ‘ :
= Rigiswianian BH4RK , 25%HE.
s WE
- EEEET: 2017-04-14(3EE/HEXEL) / 2017-0

4-12GEE)

B 13655

N2 ITETATIES(7E) | Fnmnak8(8) / =8 /
{#8 / {88 / The Fast and the Furious 8 / Fast
& Furious 8 / Fast Eight / Furious Eight / Furio
us 8/Fast8

IMDb§#%: t4630562
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OEEFERRER

B ZOER
> NFF. ¥/, RIRAEN

B FzOER: = AEEER
> KEBK. BB, £ TX

B H{ERG = 3555 80 RARYIEIS/SCA AT
> WERERE I TENRS, B—REERERE(E
> EERRESSNMEMEND, BRI REZIETEZNES
> AEARIERD 1= BARYE R, MIIREERANERERD

ot

g
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HERAEE

DEEFERATESNRE

KEX SEN
> ASAZEMRE, THRE > ARES: ANSHEE,

Fh: ETRECEE SIANE R FHe, TIE, WA\, BF%
> WS EHIRE: SUfiluser profile
> EREXE: > DORE PSR
1) SE (R, S, ) sape
2)BR& (XmE, AA, QQ=jE) tNEBEES M3 =5
> (EHEREE: TiE, B, Rl M
1) BRT—HNER (B, NHE) BUNEioARKNNEE, &
2) EWZ—& . B e
3) HWE— AL > ERTEUEHAA, e

ALEAR BRI FERIR
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DR RGREANAE
LEF3z/iEiE/Context: BHE], i, 1B

A
> HTIEUX]“F'*‘B > En AU
A=
> —XKFHIEFE: Flil—
ﬁxTY_EF'tFTET_ FIHSE+
> —HFaETE: KR,
I, 7K

~> THEE: B, KiF
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> BEUENF
MENM, BISE

I SCAY T HE
7=

> BIE. %ﬁm\
=

N\ GREFHHRAS
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> EZFIREI

HI¥mm, ELANE
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> EFRAFEEA
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> HEFESHEE

O IEFFESS TR

B {KIERPRIRERNE, N (KE) =@+, SABPT
1z PRI BE3Z 2/ E XA mn

KR BPRE, FEXRNEAEE >

> BRARIR: APWWSEWGE RWEMIMCRSZRNKRIE, —
NI EE RER

> [BURIR: APWDRE, NRIER, EEMNESE
B —fRAKEYIR

> EFRAL aLls Y, e "EY (FRER)
B FHFPOEERZIEWR
> EEFRRTUTEERNYER. BIAFIFEFRIE
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SRR
> EF(ESE
ORI RENEEE

B B&IE (explicit feedback) AT, BEIU/iE (implicit
) AEBRFPTEXEEARAK

B BRRIRHIEAERE, EEF—EETPHEARIREER
u RE:
» —Ebp BURIRA TS
0. . RBSFFENEARISIISR: KE
—abnD 1D, THeRISHFFIEE T KE, mETRiE
> fEElxis
AA5 HI eSS

SN GREFHAHLE
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HRYEER X

> BT RN IERIEFD A
> BETASHHEDA

> BT IrEHHERFDA

> B TMEHERFD A

> BT ENXHEESA
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IEE 5iH1E8 The Fate of the Furious (2017)

E&E: F e85
F IRR: R EEAR | =i HrRlS 5 E R
FiE: TBMER R E / EER-EE /R 7 2 106613 AGTH

. i BMiBFR / KEVR- BEEEE /
ANITE  =nEiE s

___ BIRAExMK: EE
4 B HiE
- EBEEE: 2017-04-14(E/HEXFE) / 2017-0

4-12(EE)

Fri: 13654

W4 FEETRTIRS () / BranF3k8(5) | EREs /
j5#8 / =8 / The Fast and the Furious 8 / Fast
& Furious 8 / Fast Eight / Furious Eight / Furio 68% m{ER
us 8/ Fast 8 56% JR9EH
IMDb§EE: tt4630562
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Fers .
EBEERE
2> EFIRIZIERIEEFERE
N L1 PR BEHAY O]
O Azt > AT
B Personalized rating prediction > Top-KitezIel
B User-ltem Rating Matrix/1453 %554

Sufficient
A item1 item?2 item3 item4 Features
IaE

userl r ¢ " 3 ® » +

user2 2¢ 2 % % Effective

user3 [ » » » Model

user4 l41 » »” f44 \" Cold-Start

UserS 2 3% e ™ 3 Problem

>

m ¥bhk yar3
> BRI > Cold Start Problem
> HUEHIIRE X > Feasibility
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BRI

2> EF iR

TIERIEER X

SN GREFH#IE

S XIDIAN UNIVERSITY

O EFPikpdihEZiEiESE (Neighborhood-based CF)

m EFHP4BE,: User-based CF algorithm

m ETYIRReRE: Item-based CF algorithm
O EF AR BERANEEE:
Shrek Snow-white Superman
Alice Like Like Dislike
Bob ? Dislike Like
Chris Like Like Dislike
Jon Like Like ?

O Shall we recommend Superman to Jon?

B JonfNEHF5Chris, AlicegBtE{Ll > Do not recommend Superman to Jon

2022/4/25
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RS
> B RS ERIETFG &

O BEFYmPeI i RS s

B Item-based CF algorithm

N\ GREFHHRAS

S XIDIAN UNIVERSITY

Shrek Snow-white Superman
Alice Like Like Dislike
Bob ? Dislike Like
Chris Like Like Dislike
Jon Like Like ?

O HEFRFHIXTF RIS R
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SRS
> BEFiEhS EEFE LA
O thEhdE A E=RIEIL
B FEHMA/MBNE, HEEAEREIWIGR/AEERBIHEF

B JIZZ: For similar items or users:

( . . . . . . )
v Users with dissimilar historical rating records usually have different preferences

\\/ Users with similar historical rating records usually have similar preferences

4 . : ; ;
v'Iltems comsumed by unsimilar users are usually received different ratings

| Y'ltems comsumbed by similar users are usually received similar ratings

= RIiERE
> IRISR A ARSI, AR aER AR

L5
> SRICRPEEEUNSEEERIGIIER, ERREAEESRI
HIMRIESE Sz 15
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BRI

2> EFihEnd
O BRFRRY BIHE

TREFH IS

XIDIAN UNIVERSITY

ml‘"; ; \®
® »
=

7S

TIERIEER X
BT EHRENE RS E Y&

®m Explore similar users and items through historical ratings

B E2A1EHA?
> HA1BRIFEX ELhistorical ratings

> 1R

2022/4/25

% /= i57RE

userl

user2

user3

user4d

users

%, EINEMER
iteml item2 item3 item4
o ? ? ?
? - ? ?
2 2 2 2
41 ? ? »
? ? ?
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SRS ) ariznasd
> BEFihEhTiERIETFER &

B 52 WMETERLER?  (LAR/REMBRZRZIN] )

» Pearson Correlation Coefficient - Similarity Computation

Ziel (ds —TG.)(A, —T,)
K- Y, @ -a,)

Sim(a,u) =

users a. URYFEEIME

ZUGU (qui o q )(quj - C_],)
\/ZUEU (0 —3)° \/ZUEU (Q, — qj)2

Sim(i, j) =

item i, jAFEIE

Al

B B0 BUSREIEE, WiERIUSES
> TREE—: Top-K
> SRB&—: Threshold
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RS
> B RS ERIETFG &

B =25 Predicted Missing Rating

> Self Average + Weighted Average (ti&{&E—LHi+EE)

N, > o SIMUU,  ~T,) . > o S, )
ZuaeS(a)Slm(u’ua) Zi sy im0,

ET P SR aI R

EZ_F"WJ AaA vBi_JZH"JJ[’jJ‘ EJ J\jlﬁ

User-based CF ltem-based CF

O 525

[ ]
B U FiEIE AR AE TSR RINEIE

B Memory-based CFa#& Neighborhood-based CF

B TE#FHAmodel-based CF, BIETFEENRIMDRITIEGE
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RS
> B RS ERIETFG &

O EBEFSE:. TREDHE
®m Singular Value Decomposition, SVD
® For an arbitrary matrix A, there exists a factorization SVD,

//f////IJ E;\\ HEKHJ

Uec Rk 3 eRFXE v e RMXE

SN GREFHAL

XIDIAN UNIVERSITY

Il'r

TT — Nr __ orthonormal
vu=1 Vv =1 columns
2. = diag(oq,..., o). T; > O; singular

( b " h)’ ey values
ordered
k = rank(A) ( )
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RS
> B RS ERIETFG &

O 3RS A% FREFEEY (Latent Factor Model)

B [atent Factor Space

O z#l: You prefer Lost in Thailand because it’ s a drama, and
because X and because Y and because Z and ......

B X Y &Zare named as latent factors

Ratin_g R R U TV

Matrix \
/ l [tem Latent

Approximate Factor Matrix
Rating Matrix User Latent
Factor Matrix

» Predicted value FAQ(i, 1)
RG, §)=r(i, ) =S UuVi = YUKV (i,k)  krank factors
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EEEESE
> HFihEhSERIEER A

EBNRIENLFM > BE5 R
RE (FKIR)
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RS
> B RS ERIETFG &

O 55f& 5 f#%: Matrix Factorization /Low-rank matrix factorization

B MF can factorize the high-rank user-item rating feature space into a
joint low-rank feature space

M Basic MF{EEY
» R={r;}: mXn user-item rating matrix
> UeRdxm V& RIxn: yser and item latent feature matrices

I = UiTVj Inner product of two d-rank feature vectors

T 2 e . . .
ZZ'.,( U;V,) Minimization functlon'I I, Indicator function(0/1)
i=1 j=1
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RS
> B RS ERIETFG &

min L= lizn: l;; (1 —UiTVj)2 +&HU H,Z: +&H\/H2 Regularization Term
uyVv 2 i=1 j=1 2 2 F
\ )

Y
Objective Function

O Partial derivative and gradient descent algorithm

H
Z IRUIV; = rij)V; + 4,U;
=

L
d[

m

L
= Y IRV = rip)Us + 4.V,

aV; P
U IL
' oU;
JdL
V=V, - 15V, HUEE AR, tBaLAstochastic gradient descent
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RS
> B RS ERIETFG &

NN GREFMBAE

0 Matrix Decomposition B Matrix Factorization
B Tri-angle » Basic MF
LU > Non-negative
" QR > PMF
W Spectral > BPME
" SVD > pLSA, LDA
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RS
> B RS ERIETFG &

B 3-4-5- coDimensions - Tensor

» A tensor can be represented as a multi-dimensional
array of numerical values.
— 1-dimensional tensor : Vector
— 2-dimensional tensor : Matrix

» Tensor Decomposition & Tensor Factorization

3t |atent factor,

AT Time or Tag T,
7 / / />
. &4 s
T ML S s
R V. v
2thLatent factor , |:| b
observed U ltem
value ' Up,
: 1th Latent factor
one, User
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wREFER A

> BEFARREEFER X

O APAE S thrasfl

= LliMDB_ERIFB RS/ HBMELTES 76l

® iMDB: EERMSIH

> BEHSTMENTF
BRNEZBMAE
(thEES)

1) EZXEBFAAE
2) ERIEEEAE

2022/4/25

TOP SHOWS FOR MEN

)" AR

TOP SHOWS FOR WOMEN

TEEFHHS

XIDIAN UNIVERSITY

HFERFETH "RE

%

MALE FEMALE
SHOW RATING SHOW RATING
Game of Thrones 9.5 Game of Thrones 9.4
Breaking Bad 9.5 Sherlock 9.4
The Wire 9.4 Breaking Bad 9.3
Rick and Morty 9.3 Last Week Tonight 9.3
The Sopranos 9.3 Avatar: The Last Airbender 9.3
Sherlock 9.2 Friends 9.2
Last Week Tonight 9.1 Firefly 9.2
Avatar: The Last Airbender 9.1 Rick and Morty 9.1
Fargo 9.1 Doctor Who 9.1
Firefly 9.1 The Wire 9.0
True Detective 9.1 True Detective 9.0
The Twilight Zone 9.0 The Twilight Zone 9.0
Monty Python's Flying Circus 9.0 Monty Python's Flying Circus 9.0
Arrested Development 9.0 Arrested Development 9.0
Batman: The Animated Series 9.0 Freaks and Geeks 9.0
Seinfeld 9.0 Gravity Falls 9.0
Only Fools and Horses 9.0 Ql 9.0
House of Cards 9.0 Downton Abbey 9.0



TEEFH#AE
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RS
> HEFASHEFERZE

O ARAESTEE6 (£)
m VR (ke (EERZE) )
SR

 fi FEMER
673

tE571- B 1L E F&e-B LR HOb-eB L Bl
1R THR® xR

NO VA COSMOS

CARL SAGAN

Known Universe Naked Science Cosmic Journeys NOVA Cosmos

" i |
CAPRICA

i s
Caprica
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SRR
> BFRSHEERE

OYIREAE
m 55
> BEE: IR, 155, BR, EX
> B &R, SE, ER, %3, &/
> HE: AR, (EBADE, EX, B
> EBFTR: BiE, BE BE, N
LIS Ry S YA N
H— R S B

fH KA 1e& (25 Hr ik RKET
The Night of Memoir David Carr Paperback 29.90 Press and journalism, drug
the Gun addiction, personal memoirs,
New York

The Lace Fiction, Brunonia Hardcover 49.90  American contemporary

Reader Mystery Barry fiction, detective, historical
| Into the Fire Romance,  Suzanne Hardcover ~ 45.90  American fiction, murder, -
I Suspense  Brockmann neo-Nazism #h




BEEESE
2> BEFASRIEER X
O8FRARASSYImASHITE
B SYIRASHEN, BRFRASEIEREANARE
> FEBEINESM ERprofile = (W, [BSE, aHE, =i, L&)
> 1REINESE_Lprofile = (W, &=, BF, BiK, B%)
B TEHFARSSYIRASIIELEE
> BEEMEIE, =SEEE, SE5o=mEuUkE
HEFEREFH "2Ean" A&
AR FIBFPEGRBHEEICR,; Y FmsieBhRicx
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Listen to free personalized radio.

PandoraEI’\JMUSiC Genome Play only music you love.
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The Shawshank Redemption
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and her lover, upstanding banker Andy Dufresne
begins a new life at the Shawshank prison, where he
~ . = A5 ]b N AW e=e j %— puts his accounting skills to work for an amoral
> Jk % . j: a:_/LTL\ %"5 ﬂ % 'J /h T:Y‘ warden. During his long stretch in prison, Dufresne

comes to be admired by the other inmates -- including
an older prisoner named Red -- for his integrity and

. 'i}—% Z’a‘ % é‘ : M Ove Le n S 9 unquenchable sense of hope.
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B More Relationship - More Matrix

» Social Network
— Turn to your friends for suggestion

» Trust Network Weight &
— Turn to who you trust for suaaestion Relationship

» Clarify the connection
— What's the relationship?
— Why does it work?
B Etc.

» Structure of Networks

Social/Trust
Network
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BERALLE

O NetflixiEFRFRLLE

Netflix Prize

Home Rules Leaderboard Update

Congratulations!

The Netflix Prize sought to substantially
improve the accuracy of predictions about
how much someone is going to enjoy a

movie based on their movie preferences.

On September 21, 2009 we awarded the
$1M Grand Prize to team “BellKor’s
Pragmatic Chaos”. Read about their
algorithm, checkout team scores on the
Leaderboard, and join the discussions on
the Forum.

We applaud all the contributors to this
quest, which improves our ability to
connect people to the movies they love.
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The ack Conference serieson - R@CSYS$2013: Yelp Business Rating Prediction
Recommender Systems

RecSys Challenge 2013: Yelp business rating prediction
m 2013 y g r gr
$500 - 158 teams - 4 years ago
Overview Data  Discussion Leaderboard More Submit Predictions

Overview

Description
Evaluation
Prizes
Timeline

Winners
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