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HEIATLER

[Resnick+ 97]

It 1s often necessary to make choices without sufficient personal experience of the

alternatives.

In everyday life, we rely on recommendations from other people either by word of
mouth, recommendation letters, movie and book reviews printed in newspapers, or
general surveys such as Zagat's restaurant guides.

Recommender systems assist and augment this natural social process.
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HEIATLER

[Konstan+ 03]

= >~ —7 —AR (Recommendation Interface)
» FIFHEOEHNICEETEI 2HDZ n HEATIERT 5

* [EFHY A N COFTmMOTEHPIRIEEE
¥4 >4~ —7 x—2X (Prediction Interface)

* (ZEEmICT U Tz 5 X5

* FEmICX U CHIBAENMIIT D% T VT DD T
7211704245 —7 x—2X (Filtering Interface)

* BETFAXA—I)LDORA/NLT1)LH

« BAEJ ZFBELED X &8 (clipping service)
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B AT L (iTunes)

INEFUH

LTI 1.
TLAIRR

HUNes o1unc

Sa-Iv¥
Sa2-YvIEFA
A=F1ATYY
Podcasts

iPod Games

Pixar Short Films
iTunes U CED

S2-YyIR—Y

Just Added

iMix

e2LFYUF1 - TLAURR
Nike Sport Music

Live from the Apple Store

J-Pop
ANEFT147
TI—Z
23w Y
TR
ILz2k0z=vy
evIRyZ/ 597
Iy X

Loc )

Ry7

R&B/V 7L
Ly

ayy
YIOVYRRIVY
Fr—hl
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DIGITAL ONLY

2006 XA+

Jazz: Tenor Saxophone Notes
Jazz : Alt Saxophone Notes
Jazz : Guitar Notes

Fall in Classical

Fall in Jazz

Fall in R&B/Soul

Down to Earth - Surf & Organic
Down to Earth - Bossa Nova
Masterpieces

RyZ ey TKRyT/ - ANIFT4T

LEEDT
Monkey Majik

THE BEST OF FB My December (Deluxe -

Fire Ball GU— G0y

iTunes Originals - Ever-- T
Every Little Thing

E 2T

Q
2

Innocence - EP Nolita Fairytale - Single
Biork Vanessa Carlton

f e TR

M7 for You / ST
DIIINK

Key of Life - EP
Caravan

Ll
Thinking Out Loud No Place Like Soul (Ja--+
BONNIE PINK Soulive

Fractured Life

Secret Weapon
MXPX Air Traffic

LIVE:

s tanbeve 17

Live from Tokyo - EP
Fire Ball

&) - Single

Shine and Eternity - EP
Bz TLAT= VR

AT - EP YYVAR/ D -EP
Rickie-G AXNA YT

S2-YyoeTA

6CCo

Za=TFIL

T59X
RI—Y—F
Fhovk
aA—-KE#ES
iTunes ¥ 7 b
HR—h

75—~ D
iTunes Plus (50

kyTYDT

MW
RIP SLYME

2. BR
GReeeeN

3. Jewelry day
B&

4. Glitter "original mix"
ayumi hamasaki

5 BRLREDT—H
T

6. Sora
FTLTADIEHA =5

7.1l Remember You
Al

8. WINDING ROAD
#&Fx217o0

9. Sobani lte...
Misia

10 KBicEBIC

1770

ryZZIVIRA

MONKEY MAJIKxMONKE:--

Monkey Majik
7YY=V 3X k-0~
SUM 41

3.B>, Eb, BUHELT,
GReeeeN

4. We Are the Night
The Chemical Brothers

5. Il Remember You/BRAN--

Al
6. 7)Y % Hih Tanz Walzer
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Calling You
FHL— bk ohokokok
fFt:19#

Aty h THW80's
FEL— b ohokokk
|t 388

Pop mix
FHL—b hokkk
|17 H

Y54 0Ky hF=XMix
FEL— b hkok k%
sE 21 &

Nao'ymt 1 SR Efiwit’
FHL—k hkhkk
SE 148

#RORZ T L ERHSE -
FEL—k hdk k¥
|F 238

A kind of blues
FHL—k okkokle
|F: 158

ZRADFY TR
FHL—k ok kokk
fFt:34#

ZHiMix Z01
FHL—k dkkokls
2FF 398

J-Pop X0 /IS5 — Kk
FEL—k kdk k%

[ ]

2\

WRAE TREORT (W
FHL—b
|FF 118

LOVE ~BHBICMEKEE
FHL—b
S 38

Oy 2REOONCY )/ 4
FHL—b
SF 21 &

19Y7
FHL—b
|it: 58

S—N\— - IFF—YF 2 bl

TAIEAE—EX2 > k-
FHL—b
aft:i4d

TANKAC—K $V kT
FHL—b
Caakd:]
T EAE—EX3HR K-
FHL—b
it 8

musicarco3

o FHL—k:

7L\ (iTunes)

M AR

BRAH

8 11673960 5801634

iMix DfEDBE? P B850 MxA )

®qHOLTA—2
FHL—k hkkk
ait:238

LHiMix 201
FHEIL—k dokkk
|F 41 H

80's MTV Hits
FHEL— b hokkk
BFt: 198

DWDW20FEREBWH L
FHL—b ke
|4 #

A-e—- Ry
FEL— b kokokok

| 85108

RoFELY 3/t
FHEIL— b dokokk
|14

SOTFOY—HA kS 2~
THL—k Ak
25308

Micael Jackson Special / -
FEHL—k hok
BE 10088
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B AT, (MovieLens)

- Welcome s sl s s (Log out) HHKKK = Must See
movie I ens You're in the I Lion Group (what's this?) :::Qg;m@py
helping you find the right movies You've rated 135 movies. KK Vo307 = Fairly Bad

You're the 26th visitor in the past hour. W = Awful

Ho,

Shortcuts ‘ Search

Basic Search

Title:

[ Sci-Fi

Domain: | All movies

[~ Use selected buddies!
¥ Exclude your ratings

~| |AllDates |

™ Exclude movies without
predictions

Search! |

Select Buddies

I” Test Buddy

What are buddies?

Advanced Search

Group Search

| --choose a group-- ~|

Saved Searches

New Drama

Once (2006)

Mighty Heart, A (2007)
Knocked Up (2007)
New DVDs

Becket (1964)

Pier, The (La Jetée)...
Letters from Iwo Jim...
New Movies
Ratatouille (2007)
Once (2006)

28 Weeks Later... (2...

2007/7/26 ICAV ') —>> 3 v h&BUS

There are 584 movies matching your search:
Movies with genres matching ALL of : Sci-Fi
Movies you've rated are Not Shown
You've sorted by: Date added to MovieLens.
Show Printer-Friendly Page | D load Its | Sugg a Title

Tags Related to Your Search: aliens (79), Futuristmovies.com (78), comic book (77), dystopia (74), time travel (74), (about IJ
tags)

HE&E DIEIFD

Predictions Your Movie Wish # A
for you s Ratings Information List 1 2 n
?22? Not seen ~| I~

Action, Adventure, Children, Comedy, Fantasy, Sci-Fi
Added 2007-07-19

—
[add tag] Popular tags: . T\\ ?
2 6.6 ¢ Im Transformers (2007) ELY info|imadb l] \

Action, Adventure, Sci-Fi
Added 2007-06-28

[add tag] Popular tags:

wy Not seen ~| Double Dragon (1994) DVD VHS infoimcb
Action, Adventure, Sci-Fi
Added 2007-06-12

[add tag] Popular tags:
Comedy, Horror, Mystery, Sci-Fi

XKV [Notsemn =]
Added 2007-06-12
*%Y  [Notseen <]

Animation, Fantasy, Sci-Fi, War
Added 2007-06-12

[add tag] Popular tags: Bakshi 1K)
b S % ¢ INot seen v| Host, The (Gwoemul) (2006) DVD info|imcd

Action, Adventure, Comedy, Drama, Fantasy, Horror, Sci-Fi, Thriller - Korean
Added 2007-05-31

[add tag) Popular tags: ummarti2007 B3
WY Not seen v| Fantastic Four: Rise of the Silver Surfer (2007) info]imcb

Action, Adventure, Fantasy, Sci-Fi
Added 2007-05-31

[add tag] Popular tags:
Adventure, Sci-Fi, Thriller

XK [Notseen |
Added 2007-05-11

KRXKXKX  [Notseen ~| 28 Weeks Later... (2007) ELY info]imab

Horror, Sci-Fi, Thriller
Added 2007-05-11

Page 1 of 12 | Go to page: 1...2...4...6...8...10...last page 2>

EE EE?% n :/Z.;-A
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[Ben Shafer+ O1]

If T have 3 million customers on the Web,
I should have 3 million stores on the Web
Jeff Bezos, CEO of Amazon

Web ED300 5 DEEICIE, Web D300/ DE%

“the old World of Mass Production, in which standardized products,
homogeneous markets, and long product life and development cycles ware

the rule”

¥

“variety and customization supplant standardized products, heterogeneous
and fragmented markets spring from once-homogeneous markets, and

product life cycles and development cycles spiral downward”
B. Joseph Pine 11, “Mass Customization”

B—M 78 Mass Production 5 % k%% Mass Customization

13
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[Baeza-Yates 20]
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WE AT LDEFRRI

Ea1—V2AM27—T1—R
* 71T LAORBPHEICEEL LIBERETEN
* MEEICWERIBEREZ, FIHEEHSHREICINE

-
<

BmFE - METRFE - BRI

* INEUT —YICEDSHEBRHRDER
* HRYICIL U e HEBBTIR D R

T—IN=R - WHEFHFE - XV 7=
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ftt DF iy & DB E

[Ben Shafer+ O1]

BEH7 1LY ") > (information filtering)
* XRXWICAANSINDEHRNS, MAF7O77A1ILICEEITSHD
7z 32 pll 9 B BT
* NANX—XDEE AT L &L

* 7|

* /1)

E=
VIV T, BEBERBRHDZEREDITELD, RERDLDDER

NHIE 7R
N—T T 1 27 OBEERI
* N—T T a7l & HEEIATLAIREEER

* WHEIXATAICKK, 2FMEROLRN—MERR ERFRRE
* N—TTAVIDEDICEEBZNEIT DL, HBEVRATLD

R EAN A

774D T TRENB I EAEN

iy
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R AT LDERBNICK 5728

[Ben Shafer+ O1]

IEHEE (broad recommendation)
* FETBHRVPIREZIC L DHES. IR PEEEDCFBE O
FIFAZE S (user comments and rating)
* MOFAEEOFMZRY, I 12=7 1 DHF
BHIY—E X (notification service)
* AT LZFALTVWEWEEZICX=)LGZETTER., U1 MNADH
SHZIET.
BEE 71 T LKEE (item-associated recommendation)
* BEHE V1A T LAV ZFDIERZEEICIER. cross-sellingD{EiER Ll
BB D48 B
RZIXE AL (deep personalization)
» ISR ICFBEEOREANBERYCITEERE A EZMbICLd X T
LAOOAYTY F 1 DEE,

Aoy
a1
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74 T LNDHEICED < FIABND 348

[Swearingen 0O1]

IEfRER = B
(ho3
* D71 TLhZEWNWHSES
R L
* LRSI R EDTcs, BIHIDO 7 A T LAICEBU L D =R
FIR 74 7

=

* Ve VILRENBRAOTATLAERU, BANERICIFDT
BH5D, 7M1 TLZIRS

REFZILITS
* DY v VILICHBRDOEDLZILT 518, PE

A1 TLZHEHS
ZiREZER

HIERDSHLN
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HEBEDEAELDESL)

[Ben Shafer+ O1]

JE@E AL (non-personalized)
* CONBEICH—REITITOHE
* A\SEmZVF V0, ABEOHEEICKDHEELRE

—FHIEIA{L (ephemeral personalization)
* FIIFHEDASICE D VW HEE
*» T TJURERY, BUEROERGE

KIEHIME AL (persistent personalization)
* FAAEDBEEDTHREICEDWCIHE
*» JAAZEDOEIUAA - TENICKH U THELRBIERZIRTIT S







R ATLERDER

HARDE

ZRMIL & IFHEFEDEIX ME

REDT—INEICERETNTWVWS

BRI T—Y DFEBEPRENAIREICR > 1

BHBEZ

Information Overload

[Maes 94]

[BERHK (Information Overflow) / 1[B#H/&X (Information Explosion)
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BB

[Resnick+ 94, Maes 94]

BHBEZ

Information Overload

AL WEZRD
BHENTWS

WERIBERZ
B TE 40N

BRRULTHIE@DHDITES YR —T— R boh 5780
BT et DB RIHANER
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ESMULTHEHRZFIATELGWVWD?

[Resnick+ 94]

FERGHED
H3E LT LY D I

HAKTYIT

PAGRAGRAG

MMOANDERZSZICT S 17 =17 E O DEEICE

WEATL

Recommender System

COEEZAVEL—T=ZE>TITD
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RS AT LDEREAHER

* 1O80FMN | B 1 ILY U Y THRPUSDEFET 552 o8

* System and Method for Predicting Subjective Reactions(1987) US Patent 4870579
* System and Method for Recommending Items(1989) US Patent 4996642

* 1992 : Tapestory DFBEICLDAFICLDHEE. HAT 1)L
~ 1) > (collaborative filtering) DL (Goldberg+ 921,

* 1994 - AT ILY ) VT DEENME. Grouplens [Resnick+ 94 2
RiNQO [shardanand+ 951, IRTEDIEE T X T L DEMRE,

* TOO0FMAER i BRI7AINT ) VI PAEBYR-HERD, NA

R—RXT7«4)LFY > (content-based filtering) NDZAk.

* 1996 : EfiU—7 > 3y DR

* 1997 : ACM CommunicationsiED4E5E. HEI X T A
(recommender system) DOMEFRD TFEZE Resnick+ 971.

* 1990&F%H] : NetPerceptions ¥ Firefly & &I &K 2HEZEAL
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[EIF DD 5 =D IE,

PR R e

* T—I AN ANBHWOE R (71 TLBHRDT —FX—X - Web

|—.l4=EFﬂ$ ( §'qu§£ JI, IE

N =l =[] =+,

HR - HEE

* [SIFOFH A= 7y TRHE #
B) EEOZE&KE JVTXAMNEREEE KR

(Vo414
' (A>>

4 FE,

i

EDZRIL) ATR|RD

3, YU —IEHR)

-

T—IN—RZROHKR, WH|5E0IE)

HE « 71 7 LDZEEADNFAL

VIVFEHmESLE, JIL—T#E V—IvIVIEE, BEHE, VILF
, HEEBEDOAFHE

RXA DH#EE

* HEDER :
MA) XEEE
> )

HEE DR

RIR (758

DENIR - Bk, LRIEED
DA 7= =R (BEEIZEE, \>VTFav b, TV

* DM T7AIND—RE (T A/ RERM, F8R) YI 7K

Z (VI 7HEDRL

1) RILFRTAVRILY —
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WE AT LDETBIE
[Konstan+ 03]
O-1-PE 7/l (Output-Input-Process)

aeN M ARE

active user

(2) EFOTR
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ANT—5 DiER

B35 —%4 (preference data)
* KEOD7ATALAICKUT, MBAENZOHFEHVDESWZRT
Bl . PAT L=, 714 T7L21E OBEEFFMET2
RERER (query) Y#tFF (critique)
* FIAENFD 71 T ALICDWNWTO BRI
% - & IZ6000 U T DB DIE

FIREHFFEH (user feature)

* J|FHEDOEANBHBRCITEIER R E Zitik U 555
71 7 LEH (item feature)

* WEINDT7A T LREIRU

> 73X MEFEH (context feature)
* WWEINT7A TLZES HEYPH, 74 TLADEEIRITKRE
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[B4F 7T —5 DER

kRS

ELBEHDNFET
W WAL SYOYiN: RVI)
EWSIEER

* RIS ER © F

. fE

AT - F.

& [CIHEDE

JEZDITEIN ST EH

WVDNVEREULT

AT

O

BZE5

W\ HERI T S
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[BiFT—5 D
BRRAVIESRT vs IEEARIETS
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(4% — 5 DERTHER

R IETS (Explicit Feedback) @ FIEE CIFE hEELD

BEL o

¥ 5% (scoring method)

DA
HEMN > TIMN?

XA LS

HEODEBLEM-
5 EX P& T v e Tox

)

BftlF% (rating method)

CDRDTHA Vi
ESTIM?

EFTFTNWS &R

'aY e
\J =)
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S =]
41N

» BT E EIRALE

[kamishima 03]

ek - Bf3FE (scoring/rating method)
CEXfE /R EDREY MBRT]) & DEFE ’Zﬁ”’“’“
Bl - ERED WRA 2F=G51E, RED FE) %=

.

|

= AN
a'|'7,ﬁ\|_

[BiZ;% (ranking method)

95EE

WDIEE DB ICXTR %= ZF

Bl @ ERE L NRA DRDFE T, WRB HERHFEL

@A > 'C > €
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[E%F 7T — 7 DERNER

IEERA72ES (Implicit Feedback) : #l]
Al g

A\l

Z DODVDEL\Z

ZDWeb~R—I&
ULo<DE&ELS

JBDITHDSHF S HWZEH

B> f=DVDIZ
G = [TIELVA LY

'aYa
\.J

FEREN/RVDS
ECHHERNHDATESD D

'aYe

\.J



BAREN vs BRI 1 T—F &

HEDEEZRALESEDICIETEDLITEZL DT —F%ZE

/|||||‘
S;
N
i

‘ BRI TS ‘ FiFARE S \

CDEEWVWLEFD Z>BHULWER

CNEHAELT ey A< WL

2 ~ BISIE

FMAEDIV AT LANDEEDT
NS T—FEZ WD THINETD

L
He

7(%0)7’1’7—‘A0)ﬂ%§¥ [CDWT
FRRAYIC[E]E T 5 O ([ FRIE
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HAREY vs BEEARY | FREDIEMHES

[EFINY —> EBLFECDWeTEZFALTH, BYICHEEE#VAEK
SN TULWRWES

| | R 3 ] aEh EE

FUKU
CNIFFERL L CNITHFE & FERENARVER Slce~FIED LTI
BATRNICHERWZEZTHHS TEINSEBLET—7H, FIREE
ZIE, EOEZENICTA TLN DEFZ I FIEICRIGWVWESES

DEFEDN DI B %)



BA/REY vs BEEARY © KTl & A5 FF

HB7A1TLICKT BHIEBOEINIRIDITEENFHEEZ 5N D

h, ZDTRWE E IS RIE

‘ B RHE 3 \

Z TR DERL A3 (A

~ £

EiFZ 2R TWERWD DIEKRET
i, SENROIEZE/L7AT
LEARAZFETDD

w7 a ¢ /E
E* 44%
‘ 'Ell\‘b., = ﬂ’

BTHUWebR—

BEBELULGISTEHNSEWLST,
AXEFTIEFERL, BICAS5TIC
KEHIMH Uty

- OE e Em

¢ I = = = =
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HﬂZI'\EI'J vs BEERRY : *UFH%‘U)W%I]

ARNICERTNE, JRZEREBFT — 572V RATLICAALIcZ &%=

A TE S
‘ B RHE 3 \
BDEE
INBABES? BaExEN5h

=)

IS NICEEE, BahEE
ICR UTEEF & D OMT K &
BEICiE L9 0

‘ H= &S

CNEFETLLD? ME VDR W 5

2+ @

RMUDANERREIC 72 D DYE TIER
sniahofch, T774/80D
SEERKUDIED
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FI & DFBA]
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=HIfE DRI



DS =E

* B U 71 TLZOEBRICFHMET 52L&, #

<HH, ZDMEEIZ0.83
» I F3& D FHRFIC,

aNnd
D Rm D

« F|FHE OFHMEIL

SIDPSELRD

& DHMEIC (E—FFE -

[Hill+ 95]

TRFHiR E 2RI 5 &, FHEEZENICEE

Z DFHEED /N 7 R 3T G E O,

60 9%

|

]

S

MovielLens
[MovielLens]

=

[Cosley+ 03]

, —RICRWADNZ K BRBERDLH B

\

l:FF‘ﬁ‘E 0) %IEIJ ‘(— lu\%; &

60 o 60 o
45 — 45
30 — 30 —
15 — 15 —
0 0
LN H FE 8|\ =] =
Amazon.com &a
[Weigend 03] [Kamishima 006]
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I:FF‘EZO- _)llw:‘.'r's/ =

[Cosley+ 03]

71 T LOBFEMmD—E T

* o A~8F  FE=60%, TE=20% LtH=20% 7mHE=0.70

AT =L\ DEGF

* SEGPEEE(H &R : half-star=4.2, 5star=3.8, no-zero=3.2,

binary=2.2
* RHHHNIVWREZETFD.
ICIRUADBBD LD

Mt

O ULART—ILiIdEbNS. JTTDSERER]

AT=ILDEWVWHFHHED R HRICES A BEE

* binary ¥ non-zero™<|

JFFMIEIE L RS

* 2AICTTOFHMEDEREIFE <, DHDORREIED

* bstar—binary CORE :

PREFHEDIEEENICES NPT L
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A IC FRFHZ R AT 58

b |

il

[Cosley+ 03]

FICa Dz FAFHEE UCREEEDRE

* BECHELREGD > HZEHITOFHmE DZEIFO.0]
* THZRELHEEOANERICAUFTEZ U

L ai DIED+1 O FF il % F Bl FHE
1,

* +1% /"9 EFHEEILO. 14187

EULTHEEEDRE
-1%Z2R9 &£0.16R2

K 71 7 LT, FHFHEZRE U TCRRUIEESDEE
* FRELFAEFDETWIT NODBRTH ML ES (5
* FIERFHZIERLVUCEZTOFHMIZEEICT S5 &, +1 TIEO.15E

5, —1 TlF0.23 T

* FHIENTSINTWBZ EICKIOLFIBEIEINZDWS
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B AT —ILDREE

[Sparling+ 11]

SRERSFF
* 1{E(unary), 2{E(binary), EDE (five-star), XAZ145—(100)
* BEOLREICEDWTCEHMAE I REE, FDIETCEHMET 2m@mmL

21—
« R SHEEAE, RAT—ILDEWVOERZDEET 52BN
BohficiR

« A WRT —)LTIEEHARFEIIMND, FHEDFETEZH 5/

* [BEERTAY—DRT — )LD EFE DHEXE FIRENKED - T
(62% vs 25%) HY, B TIELE 2 —DAMNKEN > (2
vs 3.5)

* SIEDPERNR & ZICFHAREEIEIR B

* DIRNICADERT—ILHAFENSD, LE1—TIE2EFHmE XA

44






I3 SOl :1

W
ZILTU X L

T A FHE

=

7— 5 B DI
T RIS 25 B
BT

EZEINEME
« T—4 FBEER TATLE BHET—YOH----

« FRSTHIE | TREE S REX-

x BMEEZFEDI ICABRNEZ LI —ILTFATZI2HDEH D
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% 3|Elj

BT AT DDA

[Herlocker+ 04, Gunawardana+ 09]

717 LFR (find good items)

AEDIBFICER T 571 T70L%, AHRDIFTET

« BRRVEE - FAIFHMEN N ESWT 1 TLAZHE
« [FEAREEE - EENE FTHIS N1 T LZHE

* Fl

I IBBNRETARAEDEE =R > TS EBEE

* ] . SHEBNICITKLANZVYZ RO S

SfliiE 738 (predicting ratings)
* 714 T LICFIAEDMTITSTH S SFHMEEZFEIT S
« BRIEEE - RIS cFHAEEEZ F D X FER
« [EEARVEHE - BEMNGFROEMNS LS ZFEEE T2
« PAELREEREIXERLS, YR MNEZEET KRR EEE

* {5 -

LAKZ Y DfEIMWebt 1 M ZBkOTHELD
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BT X7 DDA

[Herlocker+ 04, Gunawardana+ 09]

BWE 71 7L5ZE (find all good items)
* HODEBIFICGETI 52D THIET S
* RREUREICHTc > Uz MENICKRET U WKL Z 8 E

* | | AL DEBERFI TORETIRER

A& E(L (optimizing utility)

* cross-sell DIEMY, SSIKEFFIAFDHEREEEDIMAZRAXIL

* B VA TLAREY AV DEEEZR)
EIS5NDTRY
* {5l - \FEIE CORIANG T EZ2%)

AT E, FDO—R{LE

iE L, ThzesXi
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ABN—ZX 7105V 9
VS
WER70IL5 )9
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ABR—RA 70T I &
WER710 L7V Y

B AT L

HEZ

v

iSEE
717U

Collaborative Filtering

e AD R R = K

BT 5 2F

DA

¥

RER—2
7405929
Content-Based Filtering

7 AT L DR Tl
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WERA710IL7 VU9

MADERZHFMALE "TO3X,) ICX5HE

BEFDMUTVWSADHFELREDZHET S

F—XAVDEFMNEUTWBALS

rESh I @

[FER LD > T =
EH LV L MRS —A >
S—XF? FEIAT) [V

rESAZ) DHFE

rEEhA I
AN{TITD

51



ae M AE

WER7c0I 57U

EXFAA
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ABN—=ZX710ILF V>

HABDEBFICE > TR Zm AT 71 T LZER

B/E 7M1 T LORNBZRTIEHR

* fTEES | Ea, BY -
« R\ - EE, BT, vV, GHE XE--
* =X A-TDb&, KIS, EOKS--

FNIRE5
R T— X

HEED
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ABN—=ZX710ILF V>

IEZEDBEDIEFT—F E7A1 TLOFHHD—HZHRHNS

FILNHD FILNZEU FILEHDD
Fyy— 138 Fvyr—aB Fvyr—aB
BZAEHD BZERGL BZAERBU

EATE RBEL OV T L% HRE&
MBENF L DO ZERT B JO774)

Btz 2REL, TeRKELOSFATS0HMEEE UTERIL




RABN—X 707UV
SREIFIRAA

~N>2x

4
wiwiwk IR

\ NZH
Eifr—4
——
70771




HEEX—R T ITIY

[Burke 02]

RRER (query) : E

N—XlFEAID
$0 (3 KFEE B il =
F v — 31— KRB

ZTDREZEICH
SDIE, BT —
Xy TERTL
TN —2, -

A—Tz=mEhAITD
MEERICERT
'RERIFE, &H

cnLh, 54
LoD U =)

A—H W\ &

% NEN—XATIEEFT—5 T ZRU, 74 TLDOFEIFETE LARL
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HEENR—R 71T I T
ERFIRE
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s vs AEBNR—X : %

ZIRE (diversity) ¥ EL Y7« ET 1 (serendipity)
BICHSKRWEIT TR, BENES HHHEE
BNED D BDHEBEIFEL L

B Ly vy | | RER-RLATUVY |

CHIEDH>TH? Nz~H5Eh-Tck

AN
-0 B

MAEZEZ7O0771)

I DHSHBEWNWT E&, A MAEZ7O7 71ILIEFEZD
MoTWBZED Mo TWBZEET




H#iLs, ELY
B¥fLS
(novelty)
[k + FriRE
A A REEE D
A BITERE TS &

T14ET1, ZEE

[Herlocker+ 04]

EtLYFsETa

(serendipity)
Hk + FHARMYE + SHE

Z DI NEE DRRE
N/ %’) t)?\. L)\%ck

mEZ>7h




ER vs ABN—XR | RX A I3

XAV : P47 L« FIAE - AV TFA M OFEIGE DIEER
* NX A VAT EEI SDBOM#FIEEIX
* FEEINBIRREICT 2FEOBERI BRI NISHE IE A A8
* CORFEZRAT 520D, IREODEEREICEEZ S X B Haubi o1]

| mE@sayIvy | | mER-2Tasuvs |

H ARV A G S5ETH

ZH T OB MIIAE

\ HDPENH TR B

FMAEDODEFZIRZADDICEE
1R, AT LADOEEMNXITTL
5ERBWHEETE L
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5 vs ABNR—R : A9 —bM7 v 7HIRE

AY—k7v 7HRE (3—=J)L NAY— N [EIRE)
FEWNIRO DFRENDHEEYH 71 TLDHEE

‘ 155%1%74:9 >y \

HEBTRARSES? £5L< ! N AYESTS
KBHLL ! Ny OQWKIFE WEZ51C7K-
@ "@ @ @ -» n
YT —~ D W A TLDEHEHTE SICHED

17 L i?&%’f%?&b\ MBN—RB R SHRFEETH A
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A= NPy THE: BD714—RIN\y T « JL—7

BR7ILT )T EFIRER

BET 1LY UV T BHBEESD DB EHE

BRI AT YUY T Y RTLADERERD D &

FIRAZEHL VBN | €= | FAFHEZI LWL

KWEBDTEEW

* T—IR=—AFIC|IEH>TH, HICHEFTHIMINTWEAWI A T AEH

* [EG )N —2 HVDEURDOFBEE I IEEBIF/ICY — D FEBLL TWBER

all

JZEZH LV LY
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R vs ABNRN—R | YAXATLDFIAEH

BT 1LY U T DREFDFRINE

all

JEMORENRS /NS 73 =

¥

‘ 155%)%7429 >y \

ENHEAT

AT LDOFRBEN DWW E 71T LADFEL B NIE, ORI
RWEEFTE R0

EIFFAEBRICEKELTWVWSDS

TS24 CTIRERIEELL L

| RBER— TN TYVY |

i%ﬂﬂib’BEB
£Dig FNIES -

-

ZFBEERE L
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el vs IBN—X : HEE

HEEMRICTED 71 TLE

thE==(Coverage) =

EDFEZZ 2714 TLE
EDFARAZEETATALAETEHMETE DT TlEAL

| m@7« vy | | mER— T uYs |

Nz Z &0 ‘/ —ABRDIFE R A
ClERESHIR
fc ZHESTK t_c_ky.s‘élly'li

DA A TEnHE LU TWL AT LADEEEFENNDICT
IR WA T AE R Z 7380 NIFEO7A4 57 LTHOK
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%8 vs ABAN—R : ¥5E71 T L
74 5 L DR

71T IDRFEICE

AT L%IDT
A T L DFFER

AT« FUVT |

EDHFHD

BEUv»HBWATE LR

XR9HDT,

IFEE T

D WEEBIEDHIENTE S

AT LhDWBWNBREEMICE

DWTHEBNTES
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#ER vs ABNR—X D EROFIBE

DECRODBIFO A THBEYIGIEBEZZT5nhdHD ?
B URBFOFRAEN DB WEBF/INY —V ZHETE T DD IEHRE

WR7c YUY ‘ WgN—L74W7UV7‘\
EED cx— 1% 7 ShEs
LoveQ LoveQ TAAX

LU REEF D ADYWR WF & FIFEE O 7))L ZEET
&, BYREEZW\WDETHR =hid SEYIRHEENTIEE

[T 5173 L)
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il vs ABNR—X : &6

[Balabanovi¢+ 97, Burke 02]

(7ED NAaN—A

tLYT1ET+

N XA > FlGek

25— N7y 7 @

VAT LDFIRAE

HEE

U7 T L

DEROFIAE







HER DI

W) R T THER

74 T7L  FRIFHE(E
1. 0.0.8. 8.4

) AQAGAQAS

188 GARAS

o8 GARARAS

1.0.0.0.8.¢

HEE A DT A

= et/ & ]

1 E [TIER
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amazoncojp

YR UT:

71T LHER

”VEl;EA%f| YLy AR |

EE

THADVEH—ER Lt
YOUR ACCOUNT HELP

S iaR DRI

movielens

[Herlocker+ 04, Gunawardana+ 09]

ST

Welcome

5 Hl

—

W (Log Out)

You're in the Il Lion Group (what's this?)

KKK KK = Must See
Fo¥¥%vc = Will Enjoy

. . . . . " KHRKITI7 = It's OK
helping you find the right movies You've rated 135 movies. KRR = Fairy Bad
You're the 26th visitor in the past hour. KT3I = Awful

EITORRORDAS | VA<—F | FOZ1—A | WLIBISES

v—75: | TRTOHR | ﬁ @

R BCATANDE T THBER (L Ls6EI0K RUSATEENES, V1Y YLTIREN)

Home | Find Movies | Discussion Forums | Preferences | Edit Your Profile | Help

Shortcuts Search

There are 584 movies matching your search:
Movies with genres matching ALL of : Sci-Fi
Movies you've rated are Not Shown
You've sorted by: Date added to MovielLens.

TSOXTRORAGC STTOHMROURNE, BoTVBRRAEDTF -V EL & ICBBNICER. EFEhET, Basic Search Show Printer-Friendly Page | Download Results | Suggest a Title
RANR—=Y S FAT | Za—UU— R | Eb< I ( RON— 0 Title: Tags Related to Your Search: aliens (79), Fu(urislmovles.con:a(;sa)), comic book (77), dystopia (74), time travel (74), (about
ZRPTRORG S [ Sci-Fi |All Dates +|
DvD B Hleon? 2ol ool hed oo b >
i 1. I EIRR Domain: [All movies j Page 1 of 12 | Go to page: 1...2...4...6...8...10...last page 2
i " T—2F7 1Y - FBPNIVXLOSGEHESR
TLYROZ22 @& B (8A 25, 2006) Taq: Predictions Your Movie Wish
F—n EWBD 9: ? . !
foryou=s Ratings Information List
ZR=Y &8 1 ¥ 3,990 - | Use selected buddies! 2929 Underdo 2007) info]imadb r
vzr«j:7 WA 39pt (1%) @ avExdh=hIcANS || D4y aANIEMTS [¥ Exclude your ratings e Not sean ] ngiur C‘mir;l:exl:m(c,umcd\ Fantasy, Sci-Fi
g7 2ROHR/1-ZXRBRERS: ¥ 399040 i X Added 2007-07-19 '
ALR&E21—F 14— I” Exclude movies without
NE—8TH=F 4 ) predictions aca tag] Popular tags: animation remade as live action &% | Based on 3 TV, show
N . | ASTLEY [ RMHBDEVA x| rirdrvrdy WS
R—h8FyFY Semi-supervised Learning®s £ SBAZNABERCHI I BLES (59908 Search! b 5 0 ¢ Not seen v| Tr I
x Action, Adventure, Sci
TR 2. BRI Q;{ﬁkﬁg Select Buddies Added 2007-06-28
BUELEA (9A, 1999) uddi I A
S5TTORISOBEDAH SETHIE: T (g [add tag] Popular tags: based on a comicE1 I | Based on a TV show? B IJ | suff
UFoUYo72IvITS EfiBD
t. BTTOMAORDAAN & ¥ 2000 I~ Test Buddy % Not seen ~| | ) DVD VHS infolimcb r
TEERT, - ’ S ~
BTSSR RAVB 2 39t (1%) (@ avesh=bicAnG J( 91y aUANSEMES | What are buddies? Aaded 2007-06-12
FELERS ARDHR/I-ZXFERERD: ¥ 3,430&0 [add tag] Popular tags: vig ke 0103
BRRDE VS LI ASThES [ RRABDEA x| Yririrveve WEYE wwy Not seen ~| Stuff, The (1985) DVD VHS infolimcb|acc tag r
RAXBHAPYEE £« » U2 URRCENANESERCETIHLEY (BIIDBRERAVIBLONEETEI BLEI55) s , Mystery, Sci-Fi
s@bee Advanced Search Added 2007-06-12
.#m:/\)w»z TRCEEV, 3. wua S Wy m Wizards (1977) DVD VHS infolimeb r
it H= (18, 2002) Animation, Fantasy, Sci-Fi, War
BTTHE: Tt (2) Added 2007-06-12
B0 GFOUD Search [acd tag] Popular tags: Bakshi K113
B :: ¥ 3,465
RAVE: 3apt (1%) @ ave gh—hicAns | (94yalANCEMT 3 ) [~~choose a group—- ¥ L8 8 { Not seen ~| Host, The (Gwoemul) (2006) DVD infolimdb r
IEOFS/1-Z RS ERS: ¥ 262540 - / group ﬁdc;lec;nz, ‘ﬁgzesr};\ire, Comedy, Drama, Fantasy, Horror, Sci-Fi, Thriller - Korean
| AsTuET [ RMSBDERA x| Yririrdedy WEYS [add tag] Popular tags: 0070182
WKL BIRG: £ ERBS N SBRCLTTOLET (L7 HBRIARSE SRAOREELEY SLEL ) Saved Searches * ¥y [Not seen ~| Fantastic Four: Rise of the Silver Surfer (2007) infolimcb r
Action, Adventure, Fantasy, Sci-Fi
¢ m e —— - New Drama Added 2007-05-31
N8 g8 (98, 2004) g\ngchetiz:gasgt, A (2007) [acd tag] Popular tags: superheroes 1™ | based on 2 comic X2 | adapted from:comicE1 82
el sncckediipl(ane) wH XY Not seen :] Sunshine (2007) info|imdb|add tag =
&8 5 : ¥ 3,780 - New DVDs Ad il
Skt e = = Becket (1964) : , Thriller
AV 37pt (1%) @ avErdh=bIcANS || D1y aRNIEMTS | Pier, The (La Jetée)... Added 2007-05-11
3RDFR/AI-XFBRERD: ¥ 3780&K Letters fi Iwo Jim...
RO/ ARERS ° B Neef/rvsh;l%mvi:; m 8.8 8.1 Not seen v| 28 Weeks Later... (2007) BXY infolimcb r

| @oTuEd [ RWHBDERA x| Prirvrirdy WEYS
EHRNERAR-DRAFORULVWREIL L EV v Va2 UARCENANASETRCBSIIDLEY (B9905

EETEIBCRBTIES)

Ratatouille (2007)
Once (2006)
28 Weeks Later... (2...

[add tag] Popular tags: zon

Horror, Sci-Fi, Thriller
Added 2007-05-11

first & 9]

7~
BEZx % C

Y C—l_lzlca_% é:%/,\l
714 T LAZRR

IFZ& D

-/ 7.—(_}”5




HERS D BCIE

HEREERZFAEICEET 2F /S D3

Push : fIB&EN XA T ALAZBEZEICIEE > TOLWERWEEIC
EZET5

* EXA—)LPWebD/\F—[L5

Pull : F|FEENARNICEKR UV ESICHE Y X hZERK

* R CTIRFASNGELCRD, Passive h\fEbLN S L DIC

Passive : FIHEN VX T L ZFBP ICHERE 2 7T
* P DR REG R ICFRIFHME Z= 7N

* FEFOBERICHEREBADRBEMED D ZEmx HE
* IBIRNRHEEIEITEY, TEESFIREICH S

[Ben Shafer+ O1]

Zalc, 7

& (CHE
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e 771 T LADER

« FIREDEIA] | 9 TICERLEDBDY, BEICEBALLEHD

* TEITS714vIBEBR: Bt - 2iEAS, BABEEICIERZER
0], FEHIRD G 571 T LA

* JIEDRER  BFEOATIVREFNRBENMEELIEFETT I
SV €= FHEDREICKE < B2 [swearingen+ 01]

MREICKFLBEWRAF
* 74 TLICIKTF - BmDE
7A T LADERS
* AV T AMCKE - ZEREm RZOREVEZERE

L

7

(i

SR, BEWR EREBImDER,

lm







* BK(C

MR AT LFHEDRIES X

A7214>27 A (Offline Test)

=18 U 7cFHmE - 178

[Herlocker+ 04]

AW T A K

* BEIZNBOTAEDT — ¥ Z2HHTES
* FIRZRNMELRRVWOT, I—Y—a 25 —7 1 —ADFHmIEAA]

EERE T A b (Laboratory Test)

*# 1—H—A V5T 1 —RZ@ATCIATLZRWSD, HKEREZ

XFR &

L 7= 3

* SUASUERE TEDZDT, IREEDBIENTE S

T A~ (Field Test; A/BTA )
* JATLDEERPIC, EEOFIHEEZXRE U FHI

* K18

] O IC B IT WL EHE A BT 5E

* EROFBAEICEZEXZRIGH
Bl BRIV Y YV TCOELEDEEZFHNIE S, TTOIREICREL

THH

&5 DITEN I EEICE

O

B U7 hH > To [Brutlag 09]
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MR AT LFHEDRIES X

A4y | REE E it

RERMIE
Sdim g
RRFHFOBEHE
EFRAENDEE

3 R ok dii &

(Y

O N - SEERRE - FIIHEANDOEENS, EHEXFTCOTANERIZ
754 = EER=E = i




Ay T ERY Y T DEFRIZF—ET 5D,

BFHE ENERE

PEZIEFRYPVY

vy ¥ 3
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http://www.movielens.org/

5 Welcome M (Log Out) KHKKK = Must See
movie I ens You're in the Il Lion Group (what's this?) :::zz;m"&"oy
helping you find the right movies You've rated 134 movies. KK ¥ ¥ = Fairly Bad

You're the 27th visitor in the past hour. KITYeyeve = Awful

Home | Find Movies | Discussion Forums | Preferences | Edit Your Profile | Help

Shortcuts Search

New Movies New DVDs
Y% %% Ratatoullle (2007) Y% %k Becket (1964)
Rate and Find Movies *%k%  Once (2006) X%kk  Pler, The (La Jetée) (1962)
Top Picks For You Y% %% 28 Weeks Later... (2007) Y% %% Letters from Iwo Jima (2006)
p L WX X%  Sicko (2007) Y% X% Ace in the Hole (a.k.a. The Big Carnival) (1951)
- Newest Additions (18) X% k%  Mighty Heart, A (2007) X% %% Deliver Us from Evil (2006)
- Most Often Rated Y% %3y  Knocked Up (2007) WX %% Pan's Labyrinth (El Laberinto del Fauno) (2006)
- Rate Random Movies Y% %3¥  Sunshine (2007) WX %% Sansho the Balliff (Sanshd dayQ) (1954)
Recent Activit %% %3 Harry Potter and the Order of the Phoenix (2007) %% %% Breach (2007)
- Y Y% %3y  Surf's Up (2007) Y% %% Zodiac (2007)
Your Movies *h Xy Waitress (2007) Y% %% Little Children (2006)
- Your Ratings 18 new movies have been added since you last visited. See the newest additions.

- About Your Ratings
- Your Wishlist

- Your Tags
Group Spotlight

You've rated the movie Gladiator (2000)* KR KKK

The Lion Group rates this movie
Visit the Lion Group's profile to see more!

Your Account

- View Your Group Profile &

&
- Edit Your Profile New Messages For You
- Preferences You have 7 new messages on your movie group's profile page!
- Manage Buddies Recent Ratings (See More Recent Activity Here)
- Manage RSS Feeds
Movie Group Movie Average Rating in Group
Help MovieLens @ Lion Group Bridge to Terabithia (2007) b 2.8 8
- Volunteer Center ¥ i ) 5
- Suggest A Title @ Lion Group Godzilla (Gojira) (1954) * X *
@ Lion Group Casino Royale (2006) b 8.8 .81

(We've moved your saved searches
to the search tab)
Rate New DVD Releases To Help Others' Recommendations

We've put together a list of new DVDs for you to rate that will help other users or groups of users get
better movie recommendations. Click on the links below to start rating.

Help a member Help a movie group
klop Lion Group

News and Updates (archives)

11 Jan 2007: We've added the ability to rate tags.

2007/7/26 ICRAV ) —>> 3 v b 7ZEIS
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« PATFLA—RIL  FATL y & ] OEBO—HO,

ERa AV
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YILVATZETI

VILAT7ETIV  EXEDO—EDEED 7 A T LANDIEFLITT, ROME
WFNARXDEEZDRINEEBETIL

fﬁf@ﬁﬁj\naﬁ

Do« § - - @
<o 1 [B]F] A 3T El
EED2[EICEBAULVLETZATALAT, RICEATZZ7ATLAINRES

\ 4
KN EERI M EE>TETIVE

o> 8§, 2@

EE N YNEw
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ALY MOE—]/RIE

[Paviov+ 03]

7T LI WD TIXRIE

REFAHZZEALTRKRKIY b
x BREB/ULETEBETIILOEBICHAS N TV

RDTA T L BEDEBER

IERETE RN RMEDEH/INTX—Y  FRIEEH

R BEICHDIEELHNILT, TRITNIF0ICRDEH
* trigger : BEBREICH D71 TLHHNIE = & 2R MEBH

197



VIV 7 REBIE

NILAZ7ETIVICIAT, EBICXN T 2FAEDTEELERT S

sB{bFEE C YLV REBEIET, —TCHRBOKRBEAZERLREDRMDREAX
ktzxd5LoIc, AR=Z2FEI DL HEHS
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721\ —[HE

T4\ —[ERE B SHABERERmSN TS

IEZDOTO7 7 AL VPIEFT — 5 IEFIE

U Te < ZWMEABER

EXOF:F-rall=¢
REDEWFT—IYDT—IHHE

* WEIATLEWDENLED S LICR > TcRVIDXEATT TICIER
S TULVS [Resnick+ 97]

» WHEIATLEFNRBEICELTPZ IO —MNRATL, FRBEIEETZ1/N
VESICETICAD LT NIEEDIRED (swearingen+ 01]

200



EABHRDOESR

BEFEEHEIY A FTOEE AT LIRS BEANIEH

* EELATRNICTRITERDIEIR
BmN\NDOL—rPOXV N, HEKRDDSEmEMNE
* BEEHIERANICRITERDIEIR
FELUmmPER BERE, BREE H—hIANhCES,
A \@Eﬁﬁﬂﬁ
* BB AROXEE THES1BH
XINWAE, OFFHS, FHikft, FEEHNEBALULCESR
« BARAICRE N 5 HEIIEER
Z81, {EPT, X—IL7RKLR, &
» [EEMIC RS N BB IR
FELTWAAYE2—FDIPPRLAP KX A Y

[Ben Schafer+ O1]
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alill
H
K
L
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HEIATLETZA4INY

[Ben Shafer+ O1]

TSI\ —FE5E : FIE "O7 7 AL PREFT — 5 IXE A B

BWHEICIK, FIREOERZR/ T, INSOEABH=ZS

774N BEANDWE
724N —IR) —  HANBHRDOFWZRRIT S
* RY[CESTLTWED? = BEBESMIC KD
P3P(Platform for Privacy Preference) -
* HRLTHIWERZASEST7ONII
* FFEEDLFEIR U TOWRWERDO AMEAmARANSIEEFESND
* HERDEKRLTLZZRL
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7SANUIKRY —
[Ben Schafer+ O1]

ToAINDIR) D —  BERICPELTVWSERE, ZOEVEDR

FHD—E&

* RO BRZIRT UBVWRKIEBEFREDRY V—ICEFEND
4

* OBEEDBEBREBEZHITDIDT, EBIVRATLICE>TEER

« RUY—HEUL, BHROPEN 2L TEREFNIE, HEBIF AL
4

L)
« SERAZETEMTVWTOND LKL, EANIEEDORZKRT
* ERICRY D—DNTFSNTVNENE SHDOHNSEL

= TRUSTe*BBBOnline’Z EDEEFESHTLICE DT NDIERZRY

7oV RZEET 3

& TRUSTeZEUF U fereal.comWERIEHR Z Y —/NITEEF UL TWLW

~
-
@

2
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*» \WWW

P3P

P3P (Platform for Privacy Preference)

VY =27 LAW3C)HITE : http://www.w3.org/P3P/

* HRULCOESLVWERZAMSES 7O NI
* T—I TV hEYAMDOETRSEL, T—Y Y MIFAAEICHT

SN3EHRERTEEDHIC
* ﬂ%%ﬂﬂ)\la%&%)\jﬁ“%—_

TEYA NBFRZBORRAN TN S

—fENE TS

* Fl|FAE %= #FI9 % Pairwise Unique ID (PUID) (1 k& &ITE

L, Y1 NEITOIFEREF ILE

[l

HEmD, EBYZTAICIETF
¥

* 2006-11-13® Final P3P 1.1 Working Group Note D5 E#H 74 U

* 2HETH]

1E

1E& LT <ICE

A AN A

* HRLDAT A UBIfZE, FIRAZFRSEHZEHLULLULLS
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[Frankowski+ 06]

* HEDEN - AN TUOWEWVWREBEOEMAZEYL I LXK
* — ADVEHE U 72 BRENS AR WD TEERI S e g7 Ly

* —RICRHESNAABREED31%, bADSIED—AEUTH
ESNDFHEIE44%

. — BB NBAERER T, 88%IEEDMEIICHT BT
ﬁ%’:ﬁ@“ﬁ\%

205



TIVOD 7 54 INIXIER

[McNee+ 00]

RIXEYXR—-RE

WET D& ZICHERIBRIL?

=3 73 O FHNE R 74 7 LDFALNE
¥ ¥
PODRIVAICHB>TRRARE T7AND=2FREULTEHE

* KESINTEEFHHET—F Z KEMICTIETHFEREFELZL
* BERTRICEK, FAMLRIYTIPIPPRLRBED, EOUVZAF
YOS DEERL > DBEHRZEE
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ERRA7 LYV

DREREEDIEHFETIL
(B A TEEHR Tl R LY

Bas{btZESAE
* AANDEFT—FZiESt L, BEI{LUIEXETILZEET S
VLt ESHE
* AANDODEFT—FICTVILR /A X &EMMTBDET, TOT—H

Rk T 5
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BXIEETI

semi-honest : 70O K J)LOETHICE BB ZIBER,
BN S, MHMOSMEOWMERRBRZIS D &I DH,

i i R N el = VAN A

* malicious BRIBFEE LD T - EEWATONITILDS

malicious : fEOZSINE DM BRIFERZ D =8I
UIc Xy t—I%XKB2EHEHD S5

70 b

—

N —

EER LD

JJVBER

E1THVATRE

) 7% &R

* semi-honestZzgiiz&E L2770 )&, € OXREERR & OE M
EHtET T, maliciousRETFIVICHWIG S TS Z &N EEE

rational : STBBEKICEDWT. BO0FRICHEBIIES
IR &

honest ICIRDESH. 5 THRIFNIE malicious
« IBEWRIBEZEELL, FHUWLWBNETTIL
*» KIELETEE - BEZEDHIBEN PIEE

IC & semi-

—

P,
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72ANIIRERBRATcNT VD
%%1t ‘: J: % 7:,- 5£ [Canny 02, Canny 02]

[E4F 7T — 5 IIESIELULTHSARRICHET

MPC - WEREHERE
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MPC & #ZRZGETR
—

EHDOEMEIRE T DMEDANICH T 32ZBRAREDERDFE
ZR=—BDMBPRIUIC, BRICEITTEDLDICTS
¥
FENICE, BABHRZRELTEBEFET/ILZ)
4

STEELIERICKELSIEERE

A BYMRE S IC & S EEEAEETE (Secure Function Evaluation)
5L Enc(*) EFX m; © my N DOERZ T2 [Aggarwal+ 08]
« IEEREY - BEXELTOME - 81EEIGamal, Pallier, f&F:

Enc(m;) * Enc(m,) = Enc(im; + m,), Enc(m;)m = Enc(m; m,)

* FEEREMY BB STEFEXDRE - RSA, ElGamal

Enc(m;) - Enc(m,) = Enc(im; m»)
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HWEZFLMEE (Secure Sum)

[Aggarwal+ 08]

ABC D3AD, ZEhENn, WEDIE S Sp Sc ZREF

S Sg Sc ZMAICEHANETTHFI S = Sy + S + Sc 25tHE

A lZB%EE-> TOFREZICH INFFE

x IEZERZMED
HhBDEFZED

(3) ARBMEHELCES LLBICRMERT
x ZDAHE 11_1—7“&1%*%7 E7R 15 ’@7’EI NJILERDH BHEITIEFEETIEERWL
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(ERBES Z= AV 1T5 9 %

17557

i -

=T )LD

HIBEZL (L

- RI{EIR IE B )

ErTr—%5 FEENT KNI PATLRT KN

1B DEFZE0 u, (FEANEHRE UTKYL, BEED v, OAZRTIT S

h, PATLICDWTIEFETD v, ZHRFLTWBIBEDHRLDETE

g;i - = Zy (rxy o uxTVy)ux

¥

u, (FEEMRET 2FEE -

AT LNYT NV TEFAIEE

0F

N Zx (rxy ~ uxTVy)uy
¥

2FHE u, DRTIHINE

¥
INEZERERE S 2 F

L) WE ICEFTE A EE
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477 — 7 AL EMATHOSARICHT
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N(0, o) I, FHEH 0 T, EBERED 6 DD AEE
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ME/ 1 XDFIH

—i’TCH MEICHRED /1 X ¢ %DDZ%a,—al+e

[Polat+ O3]

I’l—>00 ,l’l—>00
Y [ RS Yan

i=1
/41%%"h1bb525E<T%WE¢%ﬂHLMWE§%ﬂ%

FIAE i 37474 OFHEEZ @ _ o'
SR, /A XEMATAE oy

B LRI O
%%%&%bkﬁ&\\tha

jSajSxj Sxy

=L )'E
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=774\

EXRNBE M( ) I L, HDFMEN—DEITELRDZIEETDR R &
R' 8L, M DOEE & FOEEDIE s ICDWTRADRLAL

Pr[M(R) € S] < exp(e) Pr{M(R’) € §]

[Dwork 06, Aggarwal+ 08]

BER2N—DLITESFHEMEITI R & R ZANET 2R/ 1 Xz
MU EEXNEEROEDODHICRONEGRIEDEZFIFRT 5

x BADHETIERL, IDUVIEHEFRESOEBENED T Z7M/N\YZmicgTEWD

WBERIED T Z1IVY (Approximate Differential Privacy)

HRZRADLSICHEMUT, [MINT 25/ XZERIT S

PriM(R) € &] <exp(e) PriM(R") € &+ 6
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ROFEEZE/CT MR) |F e ED T A/ &E/ICT
FERRIBIEL - M(R) = f(R) + Laplace(0,0)

1
o > — sup ||AAR) — AR,

€ RxR’
ROZEZETHIZT MR) 1E (6,8 ER T A\ Z=H\IZT
FERMIBIE - M(R) = A(R) + Normal(0,62)

1 5
”> _\/ 210 == sup [IFR) — fR)]],

¢ 40 Rer!

eRA~R:FHHET—4 R & R IZEZREN—DLEITERS
¢ iR) : R DEHDMETEZ5TE I 2EH
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[Dwork 06, Aggarwal+ 08]

MR) DEXRZEDH  MR) OEXRBES T
eENT 1INV DL
PriM(R) € &] <
. exp(e) PriM(R’) € §]
R Pr[MR) € §] &
ﬁ Pr[M(R) € & DEIZ D ZE (R
S
§’ Pr[M(R)) € §]
@ PI{M(R) € S

BEE M(-) DfELE
S BE¥ M(-) DEBROIBHES
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ERT 74N ZERETS
1&:’%'74} b 9 U / 7 [McSherry+ 09]

PATALASEPHRAESEDT, 74 T LABDOEDEDIEBICIZHE

EANDEFDED (0,1} £E&T B &
ZH  FROHEREICDE

f(S): S DER%E dBOE > ICH 3 - ES
max ¢, ¢ |[f($) — (S]]

maXcS’xoS’ Hf(cS’) f(cS’)II <R

71 T LBEHSEL
FHZE u OFHEED r DS rp ICEL U TEHE
7@ — rp|| =1 DFRBZ/BICTRS

HCOV(a) — Cov r,(/la)
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[Mehta+ 08, Lam+ 04]

WEATLDEANT:

iy VAT LEEE
ﬁ)’(bb\%@tﬁ 73l %h\/ﬁﬂ
Rohork B4 MAS

AT iR HEE
BIRD A —7

YU SWE (shilling attack)

T&%%ﬁ%‘:ﬁ]\@‘%% X/ A 7——A LC::5//JZ|:\

221



T S WEDRH

[Lam+ 04]

« 2001468 ICY =—EI F v —XB, EELEWHIERIC & DHET
z, MEMREBEDEGICE> T
http://news.bbc.co.uk/1/hi/entertainment/film/1368666.stm

* Amazon.com CHERESINTIEARG 7 KIN1 X
http://www.wired.com/news/ebiz/0,1272,53634,00.nhtml
http://news.com.com/2100-1023-976435.nhtml

* eBaylc THmBENDFEHEDTE
http://www.auctionbytes.com/cab/abn/y03/mQ09/i17/s01
* diggEDFTEEJOVEEMNKRE -

http://longtailworld.blogspot.com/2006/10/diggdiggs-vote-buying-and-
payperpost.htmi
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B SWEDODRR

« ¥ 751y K (shilling bot)
B ZzESACY Iz 7I—Yz v b

* IER 741 7L (target item)
SHAEERIELIZWT A T A

« IWEHND4E
* IR{EZE (push attack)
B rPM TALAICRWHHZ5ZT, KDEESNDIKLDICTS
* HERRILEE (nuke attack)
N7 TALAICEWEHEZE5EZXT, HESNGEWESICTS
* (5T IEE
HEDEEZTIFT, YATLANDEFEZETIES
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T SWEBDHIE

W7 ILY Y I TIZFEUU =FIBAE O = FlI R

BERRZE DIZ S DB

HE7O771I1

=DM T T
KE7O0771)

ZER 7 A T AT ICEWEHE A
L<TH, EFNHEHEOOT 7
1)L EBITWR WD THEES)

5 3

?
WK X
1

LT

? ?

ok 2

N

BE7O771I1

H
14T
WE7O0771)

B A T LND A TLE
ML T, BFENEEDOT
J7AILEERNSES
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SZOMTP A T LNDE

0 5 WE DR

BT K DHLEEDIE LY

* SV LI (random attack) [Lam+ 04]

5 > 8 I3 FPATHE

HEDIMNT, RELPIT W,

* ASBEMINE (bandwagon attack) [Burke+ 06]
SV LAKREZOYRE ASBERICIEZRVWHELZ, ZFoftidFEK

ZEEU

* II0EE (average attack) [Lam+ 04)

TDT7A T LD
B

PR -

e UcRHEZ 525, FAZEREIC

* B AY NUEE (segment attack) [Burke+ 05]

Z 7 A T L ORELEm

CRWeHIIE 5 X 5. 71 T AREICER.

* ZEKZE (love/hate attack) [Burke+ 06]
BERRIEER., B 7M TAICIERED, @FEOYICIImE Dz

52 %
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B SKWEBEADWER

MAZEDOFMEEX, FTRESNTWLWSFRFHREICEEINS
; [Cosley+ 03]
YO SWERIREUVUTHRULG < TR>ES5RL

REPEERDLERINOFIFR
* FHISNZFIMEE 52 SN cFHEED =

* 74 T LANDEHTEID S DIk
*W%i%ﬁ@747Auﬁbn%L #?m@?,ﬂ_%@ﬁﬁ&

AHHENEEGCREARZRE

- ———)
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MBI ATLEOY T T

IRFEEE DD IE WDt DFE (tall) DD DOEm TH,
ZmEZIRFGEUIEEZEDFELEITIE, IRFTEH=ED L)
PEmEflc g 2 FNic

55_L (FIEfZ

HEYATLAPREY —JLICK - SHIC IR EDEmZIFD

T, BRERZYFRERICEDE||D, TNZzEETEET 508k
GICTIVEATESRLDICED, MIEEICEWHELNEA M VR
>0 T — ) ER&ICEF N —LDBELZHEEI AT ALIE

[Brynjolfsson O6] i{b 9 % & T )L T TIFleder+ 07]
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AK[INATZRENY R TR

ASBEmi, HEEATLDNETESICATIELYT L

AR/ 7 X (popularity bias) (Celma+ O8]

WEBATLICIBARDHZ 71 T7L%E, LDHEBLYPITVWER
* AETUXR=ZETIL, 1’@0)74TA0)1_175\’~’, WTEIC WS FFHE D
L TWB R EEEI S
* TT)LAR—ETlE ,Mﬁ?—th%ﬁ%%74%A®%E€Eﬁ

N R JV3R (bandwagon effect) 'Sundar+ 08

ZL<DADRVWEEBSTEHDZRWEEBSERDAREICIEH S
* iBEE, HNBE, ZHEOADEIR, AYvE1—NEAL=Z1—X
* AUEEETH-TDH, %ﬂ@A#ﬁhﬁ%@?&%t%bhtt%
X, BEEBVCPEHTBEMNERUVLEEZSIDRWEEERKUT:
* — 51— ULTOMED, BEMIEBALEDLDHDERKUE
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V7 T—=ILOEHALITAIEED ?

[Levy+ 10]

A—YDEEERD T
* L astfm 1—HY &I EI— T, )\w NDFHDEEEITEL
* 71 NEANE—I—HTlE, BELNE /’77-—)1/5’7'?%%93‘?&1@&_

1.0

OY Y 7—IViEHlEE
os AT A=A TS ARV KD
: ZHUNMEELAWCET, OV
?6 FiE . T —ILA\DFE =z IR
B/ e s * S TNEOFNAGERER
. L e OvST—LEICED, vy
| [ e FoLEETRAEESERCE

7 ¢ |FAlgEE
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74 )b —INT)LREIRE

[Pariser 11]

71V —INTIVEIRE

BANEEMTOEXRICED, Xy MIEAENZERABRECHERICET
HIEESHHES SN TWSB ED Eli Pariser ITX2ER

‘ l Past abaut cutting qmmmem spanding ’ l Past abaut homelassnass in New York City,
v Like miment + Share mment « Share
Liberal Friend 8587 Liberal Friend 8587
Link to a Liberal Article about NPR and PBS Link to a Liberal Article about NPR and PBS
hitp. ool Moveon org'nprpba’7 re=fh hitp ool MOveon. ofrg nprpba’ 7 re =i
» Lika - Commeant - Share « Lika « Commeant - Shane

Liberal Friand #6675

Conservative Friend #1
Past abaut the ruriiway deficl. Past about the reed for mone spending 1o Stimulate he economy.
« Like = Comment - Share « Like armment « Shane

Liberal Friend #723 Liberal Friend #7213

Fost about unversal health camne, Fost about universal health cana,
» Liké = Comumeént - Share » Like = Commant « Shana

Conservative Friend #2 Liberal Friand 8345

Posl about the Tea Pany. Post about the Tea Pamy and how its funded by Big Business.
« Like * Comment « Share « Like + Comment « Share

Liberal Friend #301 Liberal Friend #3901

Another pest aboul universal health cana, Anothes post aboul universal health cana,

URZILIRKOREAZEPLTWS E, FAICKTD A<
FaceBook DK AHEE) A R SERSRAVESNTUE -
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7419 —INT)LIEIRE

[Pariser 11]

Scotts Search Dariefs Search * Google DfEAfLE T
= = BREFEREVDIWNBRHBA
ICFEEATE->THSE I
* Scott & Daniel DRI

FHS MNMCERS

* Egypt THRXELIcE
5, REMTERGED
HoTCFRRICHRED S
9, —HDRFERICIE
R DENBEHRNET
b olc
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71415 —INTILO;

71V INTIVIEEELTWVWSA D ?
* A ANLDREFTIE, BFERBHEZHD S B EIFT1990FEHAN 515

* 2 COEEMEDHEEIIRERICAREET
72127 —=INTILHEREIFENIZFEE

= =

aFk nff

[RecSys 2011 Panel on the Filter Bubble]

SR ?

NEhL—FA7HE

s E—DEY T TS —HEDEBERZEIRLTWVWBD TIEAL
* NICKX>TERBDBRZRITEDDIE, =D HFR
* BIICE0OTWA I EZRET A= — faRITEB S

C DFEBICKTT HXJ50IE ?

* CS5L\O5

5 70K

% E

ETEIRLTWSDON &

ETir<, RENESR

* ZOADKRDIEETHDRS, Fhnlc
http://acmrecsys.wordpress.com/2011/10/25/panel-on-the-filter-bubble/

FICIEFRWT &

-5

WS SEERE - SiBH = HELR

SHETANET

- T&Fé A NEERDOBEZIENK
XX WVNDTIE?
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HER DZERATE

[Sinha+ 02]

* T DDFXEET1 b TEE
* FEREISHENICEXREEYY M 2FfBL, #EEHRIZT12A
* ZHA NSEICHEEEIZT1ORIDHEREIC DWTHFA, FEAM = 31

* FHEE THREIRATLANCDT7A T LZHRIAHEL fch =T
BUTWEIN?) EWSER

BEAMENGD BIZBEDAN, 714 T LhZFLEIGIIERICEI
*ﬁba#ot,uw#bﬁ%,um#bﬁmw_vwi 87T A5
BThoeh, BIEINSFERGZEICIE, EHRENDDIGEICHES
Nc74 T LAZFCEENER JEZL
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StEAD H /Y

[Tintarev 07]

HBEDHRAICIIELGL2BHNG D, EOBNZERLLD ETE2h %
FRREIC LT, ZTDOHMICH > TcinBAZ I NE

B ATLICEITSERADEND DR

« EBHE (transparency) | YATLADNED K S ICEET D h EREE

*

SREM (scrutability) : Y X TFAICINIEEED TH B EFBEDLR
T5

* (STEE (trustworthiness) : YA F LA ZFBAEICERBIES

*

*

EWE (effectiveness) : FIENKVWVREZ T 2D =BT S
anfg /] (persuasiveness) | FJHEBICEH UIEDES D ULELSER
htEs

* P (efficiency)  FIBEENELDESREIT 5D ZEITS
* JEEE (satisfaction) : FELVP T IPELAPT I ZEPLT
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HWEIEHDRR I IRI71M bRy 72X

MIA MRy VA HEBEOT7OCABHZRES

amazoncap. Ratings for Sixth Sense, The {1999) by your
:nh": REPEF=47 42 (1) Neighbors
s cromssmssnccanes Rating, Your Neighbors® Ratings
e O Must See
POUR It's Ok ‘l | | I
m;o:;u UFOARESHSErSTT = le“(
ROBRETOS 53 L IWR ettt Ball
UYSR (), EE BT HR) 7 strenncEusyE A“-l'ul
ing: Practical hane Learning Tooks And Technig: Kaufmarn Serses in Data Maragement 1
=t Sy Weak
Neighbors Neighhors
NIas ) te {very similar)
- k on a bar tc a2t nelak profil=

2007/7/26 ICAV ) —>2 3 v b ZEIS

BT : 74 7 LBERMEEET, & Hl2: FAEEAREXEIAXR-XE
EICBAUPATALESE T, BEFHBITND ADEE
LLLUTWEZ EZRRRYT S (kN

[Linden+ 03] [Herlocker+ 00]
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WEIBRDORR™ : 77y IRy IR

[Herlocker+ 00]

HEDOHS EHIC, HEEDEINZRTR

59t

« HEEDES | Fl
EFALTNBEH
Bl - 5 ERFEFHETT

* HEBOEMIS : F
fcEEZTWS D

hY, HEDFEREZSDHDICHICEI

IFENENK SV PAITLAZFO EEBYV AT A

4 < 50N

JBICRUIERZ, YATLIEENS 5SWEDL

Bl D BEDEROEETIE, FHEBORBRDORTE—HUIEISIE

80%
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PRP (Probability Ranking Principle) Ropertson 18

R R T DR R
5T YADESHER TR %5 kb 2 EE DT E
LB 2 P e oTELHEY

CNIFHEBIATLTHEIE? ?7 ?
1EZ DFEHMEKRIFAERME, ©USEFFELZRL
ﬁ%t j:l_’) 7'—«_ = /L;\/j%/tEi-T}Zét LJT@'TEIJ H

* cherry picking : RGO 371 TLDHZHEL T TAREZ
D<) DIEES [Herlocker+ 04]

« NEERDEE (law of diminishing marginal returns) : #&{
LIcb Dzt TEZ 5N EMAIFIET Ziegler+ 05]
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ZRMEODERE

HEE DRI

[Adomavicius+ 05]

FARERIT TR, AREITATERVE LVSHBEGE

FARED H D HEICITZIRIEZZE R T DUINE

Bl A—=IN—~N—T v NDOEIC, £HPINGREOHENICEATSE
DZEET 2DIEHERGHERE & [FULZ R0

71T LDHE
search”71 7L (B¥YxRELG L)
* DY OJICEREHINTVWSEHRBERGZENSARTEERE TES
=D FHEEDEKRT SMERBBRZEEICTHCIT L OBRLBRENER
experience”A1 7L (BiFmaE)
* EIRPFHDOQREERICHSIBVWERLWHE S DO SR L
= A FRIUCEEORIIIEZT, FOSHREIZEE|ICKRS

[Senecal+ 04]

WR7ZATLDEBICK >TEZHRIEDEEZEIIEDS
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* |

R AMEFTOREL

PATALASEICETFEEWZHRT U
FNoOZEHTIUANIT S

CEREERAEWE, F

[McNee+ 06]

INT VA
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[Auer+ 02]

Upper Confidence Bound 1 (UCB1)
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Social Trust Ensemble

[Ma+ 09]
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[O'Connor 0T, Baltrunas 10, Berkovsky 10, Seko 11]
JIL—TH#EE (group recommendation)

BATIEGRL, JI—ICHT 2H#HE XA V/\—ETEFO—E - K~
— DB BEHDFDINT VA E E DT EIHNEE
ihiE - TVEHERRE, RIT7o5Y, LARNSY - BIBL Y EGENTTSR

AAFPIWCEDILAFE  BT7ATLDA YN —FBANDX AT NS, 7

M

IW—TEENDMAZ RO HEH=ERL, TDEDRWVWSHDZHE
* XN\ EDEBZHTEAMTIT LRI T7FIE

* J)—7AT—HFHIAITZMEVWAYNN—DRAITF7ZRKICT S
* HIEIDITENTC, WEBLREXVN\—ZERT D

* AVN\N—DEFOIv VI EEET D
WEYZANMCEDCHE . EXAYIN—CEITHEYZNEZED, F0

DA NZXEDHDIAE
* [FRRRTAWVWS N BIENER (rank aggregation) D F:fifii% F) B

259



7/]/ T.[A@n:l:'ﬁﬂj
Z2WARAIEICDOWTOEHEIN S Z 5N 515

x ZagatD LAV HA K, B

i

2FA

7 IC:

VILFFHEEE

VIVFEHIE®E (multi-criteria)

HEZZEZERUECEMMEAO7 - 2
LTERELTOEFZFHT SN
LD WTTH

JEZBE DX E

iﬁ'u Iil’?)x%—:

e

lC A
xeHDB

2

dinl

L

[Adomavicius 07]

<, *7“ ERGEED

ENE %tb?@%ﬁ?ia< FDTFA T LD

T

B DR

AHMEEZEDOAX A7 Z AN L

'J /\“—Zif?‘, £ COFHIE

B@"‘Wé ExL, TOEMAZ

EZEZRE LT

BRESLICKODEAAT7 X LH B  JFHIEES
PYHEEBEIVANZED, 0%, BELKOAIT7PHE

& D

LN T {E R

JA K%

260



A7 XA NEZREHEE

* IRE - —ATRICITL, RETRICTL, Av L TRICITL
* LANTDY  HHOREEEISHORE, #EWNGAS

BFRBEF T — I NS SICERICRDTHEL L

VTHFAND, PATLAVHIBEEORFEHEARICFHEEE &5 X,

AAR—RBPNAT )y RBEOHETZIILT ) XLZFAT S

261



WEEBEI AT L

74— RNy I ZEAUNGENICT S
PATLLANILDT7 4 —FRINy Y
WERIC, HEBVAMNPPIYRTLAPEELETZATLICDWT, 0D
RHfEZ A AE RS
* LDFRBEZRA LS EDDICKRIIDFZATLZ VAT LAHERL
_C, ‘*U _% CE:F'ﬁﬂjétJ:%) bEjJ_j'n;_'l'E_J [Kohrs+ O1,Boutilier+ 03]
* Ty g VRTOFHAZRMIOT7 71ILET D CNZERT S
C t—C‘ dAV7FR b :f&fbt’:*&%%jé [Rafter+ 05]
« FIOFAENEAL YA TLAZHE ) A NTEE T, FNHEIERN
e SHEDHEAFRMERED T EZE XD [Smyths 03]

RFELARNILDT71—KINv Y
JI) ZFESTERBR—A T4 LYY VI THWS
BEIDEICDWT TEDOhXKELC) W kdlfZ AN ES

[Smyth+ 04, McSherry 05]

262



vy NEB

HEMHDH B T7A T LE
| T
Bl oy F—ERA A s I DY

* Tﬂb.:ﬂﬂ’]@?’l’?‘h%i?@%?f)\@% Al
* v NIRFEDOHDES| =MD ERTE

HEFELNDBRRISD7LTLDEY ME

* BB\ —VHEBUTWBHIBAEDOHFO 7A T LR E, 71 TLAE
EOFHZZRBELT(VvYEIYYT Y N, R+HRIFTX), KERD

d—7 4 x%—b

* IRITIECOLANZY - LIvP—DEY K~

263






WEATLIIRZICIIDODD ?

FMABICE >THEATLIKRILD ?

¥

212U, ROEHEDHDE !

1 %b\mbb\c‘:
FRILEHD

265



HEATLENBAERKRD—E

) %7’3\%}’( L L\ <‘:
FHULEEHD

* FlF

* S
* HERS

B AT LDF
* AT DSERIE -

* HES

AHEEUNDIERZES > &TEE

ENBDZRIL | ERXDADERLER, LDBEERHRRESR

BIOATLICEDES

ABEEEDEE | HEOHRMIFZFAEHLITS
EEROZER | AT LDFHETRUBEHRD S HEEZ BUIEER
BINRDIRTE : FHEDIEHRERD B ERIR I THIFE

HEICEDHES

266



MRAEDEEYATLIC

ﬁ-'
A
q

BN IR

* HEDRILICEI 55z, #

JEBZTEDHE | JIAENECHEDAMNIT ZE
S5 OR0Z 7AO7 7 IIVICEREERK U CEREZ T T 2888137
. %@/ﬁ@ j(% %%%: [Swearingen+ O1]

I'I'

1EZICERL, F

EEEBEOMEIR | AT LADEHET BIERICEDVWTH

ahtsd

=SHIIC AT

IBEDHEEZ

IEZIEZENICED

\/\—C T&E%Fﬁ'_j?%b\t')b\%#ULﬁg—% [Herlocker+ 00, Sinha+ 02]
* ST FHIPEEDHE E W I EE O XA Z AT

il

*

ISR DPRTE : F|REDIERERHE

BROEWK

WL CHl]

R, [EEOBmENSREF]

12 Nd5LDICT D

/J\ [Senecal+ 04]

FR7SAR I TR R

LTH5D

JIBDERDBRESNTVLBSIR

267



R AT LADGFABICEDES

ABADZERIE © 73

ET 274w - AT LDRE - F

HLZRUIC/NA 7Yy REEBEZIILOUX L

¢ BiR - BE- T
» FUFARSRS - 577,

b |

PRR7R &

F X MNLBR ERERT A T LRERE
74T LADEBERAGELER

LGR

* DBRRD7AM TLAT—F1EITTHRLS, ANMESINBERPEBRERE &
HAE LB HNERIESR

EBATDZREL  FABERROEBHRINSLED, ENLITTER

_I_ﬁj\ [McNee+ 06, McNee+

06]
* 714 T LADEEDLHBEOENICIEU T, FHEHER HEXR %

—

BK
* FI|FHZE D RIP,

tREDHBICEITSEREEZERE

T4 — RNV I ICEDWTHEYZANAZLTE

268



&

WEATL | [BHRIEZ AN\ DXL
* NEN=ZAT1IVZ V2T P14 T LOREHZFE
s FER70IY IV I EEROEEML

WEATLDBRE (O-I-PETFIL)
* T—S5 DA : AR vs BEERY

* [BGFDFH - KRS O TGEEER

* AFEYUN—2ik  T—IHh 5 EEFHE

* ETI)LAN—2i% | BRIICEF/INY —> = E1S
« HEDRETR - FMAZEOBMICI U igR

Ot TSN —REBR T AINLTUVD, HUTKHE, EEBUR
NERODRSZZE, TABGEUNOERZZEU T

269






[Abe 99] Abe, N. and Nakamura, A.: Learning to Optimally Schedule Internet Banner
Advertisements, in Proc. of the 16th Int’l Conf. on Machine Learning, pp. 12-21 (1999)

[Adomavicius 05] Adomavicius, G. and Tuzhilin, A.: Toward the Next Generation of
Recommender Systems: A Survey of the State-of-the-Art and Possible Extensions,
IEEE Trans. on Knowledge and Data Engineering, Vol. 17, No. 6, pp. 734-749 (2005)

[Adomavicius 07] Adomavicius, G. and Kwon, Y.: New Recommendation Techniques
for Multicriteria Rating Systems, IEEE Intelligent Systems, Vol. 22, No. 3, pp. 48-55
(2007)

[Adomavicius 12] Adomavicius, G. and Kwon, Y.: Improving Aggregate Recommenda-
tion Diversity Using Ranking-Based Techniques, IEEE Trans. on Knowledge and Data
Engineering, Vol. 24, No. 5, pp. 896-911 (2012)

[Agarwal 09] Agarwal, D., Chen, B.-C., and Elango, P.: Explore/Exploit Schemes for
Web Content Optimization, in Proc. of the 9th IEEE Int’l Conf. on Data Mining, pp.
1-10 (2009)

[Aggarwal 08] Aggarwal, C. C. and Yu, P. S. eds.: Privacy Preserving Data Mining:
Models and Algorithms, Advances in Database Systems, Springer-Verlag (2008)

[Ali 04] Ali, K. and Stam, van W.: TiVo: Making Show Recommendations Using a
Distributed Collaborative filtering Architecture, in Proc. of the 10th ACM SIGKDD
Int’l Conf. on Knowledge Discovery and Data Mining, pp. 394—401 (2004)

[Auer 02] Auer, P., Cesa-Bianchi, N., and Fischer, P.: Finite-Time Analysis of the Multi-
armed Bandit Problem, Machine Learning, Vol. 47, pp. 235-256 (2002)

[Baeza-Yates 20] Baeza-Yates, R.: Bias on Search and Recommender Systems, The 15th
ACM Conf. on Recommender Systems, Keynote (2020)

[Baltrunas 10] Baltrunas, L., Makcinskas, T., and Ricci, F.: Group Recommendations
with Rank Aggregation and Collaborative Filtering, in Proc. of the 4th ACM conference
on Recommender systems, pp. 119-126 (2010)

[Basilico 04] Basilico, J. and Hofmann, T.: Unifying Collaborative and Content-Based
Filtering, in Proc. of the 21st Int’l Conf. on Machine Learning, pp. 65-72 (2004)

[Bell 07] Bell, R. M. and Koren, Y.: Scalable Collaborative Filtering with Jointly Derived
Neighborhood Interpolation Weights, in Proc. of the 7th IEEE Int’l Conf. on Data



Mining, pp. 43-52 (2007)

[Ben Schafer 01] Ben Schafer, J., Konstan, J. A., and Riedl, J.: E-Commerce Recom-
mendation Applications, Data Mining and Knowledge Discovery, Vol. 5, pp. 115-153
(2001)

[Berkovsky 10] Berkovsky, S. and Freyne, J.: Group-based Recipe Recommendations:
Analysis of Data Aggregation Strategies, in Proc. of the 4th ACM conference on Rec-
ommender systems, pp. 111-118 (2010)

[Blei 03] Blei, D. M., Ng, A. Y., and Jordan, M. 1.: Latent Dirichlet Allocation, Journal
of Machine Learning Research, Vol. 3, pp. 993-1022 (2003)

[Boutilier 03] Boutilier, C., Zemel, R. S., and Marlin, B.: Active Collaborative Filtering,
in Uncertainty in Artificial Intelligence 19, pp. 98—106 (2003)

[Breese 98] Breese, J. S., Heckerman, D., and Kadie, C.: Empirical Analysis of Predictive
Algorithms for Collaborative Filtering, in Uncertainty in Artificial Intelligence 14, pp.
43-52 (1998)

[Burke 02] Burke, R.: Hybrid Recommender Systems: Survey and Experiments, User-
Modeling and User-Adapted Interactions, Vol. 12, No. 4, pp. 331-370 (2002)

[Burke 05] Burke, R., Mobasher, B., Bhaumik, R., and Williams, C.: Segment-Based
Injection Attacks against Collaborative Filtering Recommender Systems, in Proc. of
the 5th IEEE Int’l Conf. on Data Mining, pp. 577-580 (2005)

[Burke 06] Burke, R., Mobasher, B., Williams, C., and Bhaumik, R.: Classification
Features for Attack Detection in Collaborative Recommender Systems, in Proc. of the
12th ACM SIGKDD Int’l Conf. on Knowledge Discovery and Data Mining, pp. 542-547
(2006)

[Canny 02a] Canny, J.: Collaborative Filtering with Privacy, in Proc. of the 2002 IEEE
Symposium on Security and Privacy, pp. 45-57 (2002)

[Canny 02b] Canny, J.: Collaborative Filtering with Privacy via Factor Analysis, in Proc.
of the 25th Annual ACM SIGIR Conf. on Research and Development in Information
Retrieval, pp. 238-245 (2002)

[Celma 08] Celma, O. and Cano, P.: From Hits to Niches?: or How Popular Artists Can
Bias Music Recommendation and Discovery, in Proc. of the 2nd KDD Workshop on
Large-Scale Recommender Systems and the Netflix Prize Competition (2008)

[Cho 07] Cho, J., Kwon, K., and Park, Y.: Collaborative Filtering Using Dual Information
Sources, IEEFE Intelligent Systems, Vol. 22, No. 3, pp. 30-38 (2007)



[Cooke 02] Cooke, A. D. J., Sujan, H., Sujan, M., and Weitz, B. A.: Marketing the
Unfamiliar: The Role of Context and Item-Specific Information in Electronic Agent
Recommendations, Journal of Marketing Research, Vol. 39, No. 4, pp. 488-497 (2002)

[Cosley 03] Cosley, D., Lam, S. K., Albert, 1., Konstan, J. A., and Riedl, J.: Is Seeing
Believing? How Recommender Interfaces Affect Users’ Opnions, in Proc. of the
SIGCHI Conf. on Human Factors in Computing Systems, pp. 585-592 (2003)

[Das 07] Das, A., Datar, M., Garg, A., and Rajaram, S.: Google News Personalization:
Scalable Online Collaborative Filtering, in Proc. of the 16th Int’l Conf. on World Wide
Web, pp. 271-280 (2007)

[Dwork 06] Dwork, C.: Differential Privacy, in Proc. of the 33rd Int’l Colloquium on
Automata, Languages, and Programming, pp. 1-12 (2006), [LNCS 4052]

[Frankowski 06] Frankowski, D., Cosley, D., Sen, S., Terveen, L., and Riedl, J.: You Are
What You Say: Privacy Risks of Public Mentions, in Proc. of the 29th Annual ACM
SIGIR Conf. on Research and Development in Information Retrieval, pp. 565-572
(2006)

[George 05] George, T. and Merugu, S.: A Scalable Collaborative Filtering Framework
based on Co-clustering, in Proc. of the 5th IEEE Int’l Conf. on Data Mining, pp.
625-628 (2005)

[Gunawardana 09] Gunawardana, A. and Shani, G.: A Survey of Accuracy Evaluation
Metrics of Recommendation Tasks, Journal of Machine Learning Research, Vol. 10,
pp- 2935-2962 (2009)

[He 17] He, X., Liao, L., Zhang, H., Nie, L., and Chua, X. H. T.-S.: Neural Collaborative
Filtering, in Proc. of the 26th Int’l Conf. on World Wide Web (2017)

[Herlocker 99] Herlocker, J. L., Konstan, J. A., Borchers, A., and Riedl, J.: An Algorith-
mic Framework for Performing Collaborative Filtering, in Proc. of the 22nd Annual
ACM SIGIR Conf. on Research and Development in Information Retrieval, pp. 230-237
(1999)

[Herlocker 00] Herlocker, J. L., Konstan, J. A., and Riedl, J.: Explaining Collaborative
Filtering Recommendations, in Proc. of the Conf. on Computer Supported Cooperative
Work, pp. 241-250 (2000)

[Herlocker 04] Herlocker, J. L., Konstan, J. A., Terveen, L. G., and Riedl, J. T.: Evaluating
Collaborative Filtering Recommender Systems, ACM Trans. on Information Systems,
Vol. 22, No. 1, pp. 5-53 (2004)



[Hill 95] Hill, W., Stead, L., Rosenstein, M., and Furnas, G.: Recommending and Evalu-
ating Choices in a Virtual Community of Use, in Proc. of the SIGCHI Conf. on Human
Factors in Computing Systems, pp. 194-201 (1995)

[Hofmann 99a] Hofmann, T.: Probabilistic Latent Semantic Analysis, in Uncertainty in
Artificial Intelligence 15, pp. 289-296 (1999)

[Hofmann 99b] Hofmann, T. and Puzicha, J.: Latent Class Models for Collaborative
Filtering, in Proc. of the 16th Int’l Joint Conf. on Artificial Intelligence, pp. 688—693
(1999)

[Jin 03] Jin, R., Si, L., and Zhai, C.-X.: Preference-based Graphic Models for Collabora-
tive Filtering, in Uncertainty in Artificial Intelligence 19, pp. 329-336 (2003)

[Kamishima 03] Kamishima, T.: Nantonac Collaborative Filtering: Recommendation
Based on Order Responses, in Proc. of The 9th Int’l Conf. on Knowledge Discovery
and Data Mining, pp. 583-588 (2003)

[Kamishima 06] Kamishima, T. and Akaho, S.: Nantonac Collaborative Filtering —
Recommendation Based on Multiple Order Responses, in Proc. of the 1st Int’l Workshop
on Data-Mining and Statistical Science, pp. 117-124 (2006)

[Kautz 97] Kautz, H., Selman, B., and Shah, M.: Combining Social Networks and Col-
laborative Filtering, Communications of the ACM, Vol. 40, No. 3, pp. 63-65 (1997)
[Kohrs 01] Kohrs, A. and Merialdo, B.: Improving Collaborative Filtering for New-Users

by Smart Object Selection, in proc. of Int’l Conf. on Media Features (2001)

[Konstan 03] Konstan, J. A. and Riedl, J.: Recommender Systems: Collaborating in
Commerce and Communities, in Proc. of the SIGCHI Conf. on Human Factors in
Computing Systems, Tutorial (2003)

[Koren 08] Koren, Y.: Factorization Meets the Neighborhood: A Multifaceted Collabo-
rative Filtering Model, in Proc. of the 14th ACM SIGKDD Int’l Conf. on Knowledge
Discovery and Data Mining, pp. 426-434 (2008)

[Koren 09a] Koren, Y.: Collaborative Filtering with Temporal Dynamics, in Proc. of the
15th ACM SIGKDD Int’l Conf. on Knowledge Discovery and Data Mining, pp. 447-455
(2009)

[Koren 09b] Koren, Y., Bell, R., and Volinsky, C.: Matrix Factorization Techniques for
Recommender Systems, Computer, Vol. 42, No. 8 (2009)

[Lam 04] Lam, S. T. K. and Ried]l, J.: Shilling Recommender Systems for Fun and Profit,
in Proc. of the 13th Int’l Conf. on World Wide Web, pp. 393—402 (2004)



[Lathia 10] Lathia, N., Hailes, S., Capra, L., and Amatriain, X.: Temporal Diversity in
Recommender Systems, in Proc. of the 33rd Annual ACM SIGIR Conf. on Research
and Development in Information Retrieval, pp. 210-217 (2010)

[Levy 10] Levy, M. and Bosteels, K.: Music Recommendation and the Long Tail, in
WOMRAD 2010: RecSys 2010 Workshop on Music Recommendation and Discovery
(2010)

[Li 10] Li, L., Chu, W., Langford, J., and Schapire, R. E.: A Contextual-Bandit Approach
to Personalized News Article Recommendation, in Proc. of the 19th Int’l Conf. on
World Wide Web, pp. 661-670 (2010)

[Linden 03] Linden, G., Smith, B., and York, J.: Amazon.com Recommendations: Item-
to-Item Collaborative Filtering, IEEE Internet Computing, Vol. 7, No. 1 (2003)

[Ma 08] Ma, H., Yang, H., Lyu, M. R., and King, I.: SoRec: social recommendation
using probabilistic matrix factorization, in Proc. of the 17th ACM Conf. on Information
and Knowledge Management, pp. 931-940 (2008)

[Ma 09] Ma, H., Lyu, M. R., and King, I.: Learning to Recommend with Trust and
Distrust Relationships, in Proc. of the 3rd ACM Conf. on Recommender Systems, pp.
189-196 (2009)

[Maes 94] Maes, P.: Agents That Reduce Work and Information Overload, Communica-
tions of ACM, Vol. 37, No. 7, pp. 30—40 (1994)

[McNee 06a] McNee, S. M., Riedl, J., and Konstan, J. A.: Accurate Is Not Always Good:
How Accuracy Metrics Have Hurt Recommender Systems, in Proc. of the SIGCHI
Conf. on Human Factors in Computing Systems, pp. 1097-1101 (2006)

[McNee 06b] McNee, S. M., Riedl, J., and Konstan, J. A.: Making Recommendations
Better: An Analytic Model for Human-Recommender Interaction, in Proc. of the
SIGCHI Conf. on Human Factors in Computing Systems, pp. 1103—1108 (2006)

[McSherry 05] McSherry, D.: Explanation in Recommender Systems, Artificial Intelli-
gence Review, Vol. 24, pp. 179-197 (2005)

[McSherry 09] McSherry, F. and Mironov, 1.: Differentially Private Recommender Sys-
tems: Building Privacy into the Netflix Prize Contenders, in Proc. of the 15th ACM
SIGKDD Int’l Conf. on Knowledge Discovery and Data Mining, pp. 627-635 (2009)

[Mehta 08] Mehta, B. and Nejdl, W.: Attack Resistant Collaborative Filtering, in Proc.
of the 31st Annual ACM SIGIR Conf. on Research and Development in Information
Retrieval, pp. 75-82 (2008)



[Mobasher 07] Mobasher, B., Burke, R., Bhaumik, R., and Sandvig, J. J.: Attacks and
Remedies in Collaborative Recommendation, IEEE Intelligent Systems, Vol. 22, No. 3,
pp- 56-63 (2007)

[Mov] MovieLens, University of Minnesota(http://movielens.org/)

[Nakamura 98] Nakamura, A. and Abe, N.: Collaborative Filtering using Weighted Ma-
jority Prediction Algorithms, in Proc. of the 15th Int’l Conf. on Machine Learning, pp.
395403 (1998)

[O’Connor 01] O’Connor, M., Cosley, D., Konstan, J. A., and Riedl, J.: PolyLens: A
Recommender System for Groups of Users, in Proc. of the 7th European Conf. on
Computer-Supported Cooperative Work, pp. 199-218 (2001)

[O’Donovan 05] O’Donovan, J. and Smyth, B.: Trust in Recommender Systems, in Proc.
of the 10th Int’l Conf. on Intelligent User Interfaces, pp. 167-174 (2005)

[Ono 05] Ono, C., Motomura, Y., and Asoh, H.: A Study of Probabilistic Models for
Integrating Collaborative and Content-based Recommendation, in Working Note of
IJCAI2005: Multidisciplinary Workshop on Advances in Preference Handling (2005)

[Pariser 11] Pariser, E.: The Filter Bubble: What The Internet Is Hiding From You, Viking
(2011)

[Paterek 07] Paterek, A.: Improving Regularized Singular Value Decomposition for Col-
laborative Filtering, in Proc. of KDDCup and Wrokshop (2007)

[Pavlov 03] Pavlov, D. Y. and Pennock, D. M.: A Maximum Entropy Approach To Col-
laborative Filtering in Dynamic, Sparse, High-Dimensional Domains, in Advances in
Neural Information Processing Systems 15, pp. 1465-1472 (2003)

[Polat 03] Polat, H. and Du, W.: Privacy-Preserving Collaborative Filtering Using Ran-
domized Perturbation Techniques, in Proc. of the 3rd IEEE Int’l Conf. on Data Mining,
pp- 625628 (2003)

[Popescul 01] Popescul, A., Ungar, L. H., Pennock, D. M., and Lawrece, S.: Probabilistic
Models for Unified Collaborative and Content-Based Recommendation in Sparse-Data
Environments, in Uncertainty in Artificial Intelligence 17, pp. 437-444 (2001)

[Rafter 05] Rafter, R. and Smyth, B.: Conversational Collaborative Recommendation —
An Experimental Analysis, Artificial Intelligence Review, Vol. 24, pp. 301-318 (2005)

[Rendle 09] Rendle, S., Freudenthaler, C., Gantner, Z., and Schmidt-Thieme, L.: BPR:
Bayesian Personalized Ranking from Implicit Feedback, in Uncertainty in Artificial
Intelligence 25, pp. 452-461 (2009)



[Resnick 94] Resnick, P., lacovou, N., Suchak, M., Bergstrom, P., and Riedl, J.: Grou-
pLens: An Open Architecture for Collaborative Filtering of Netnews, in Proc. of the
Conf. on Computer Supported Cooperative Work, pp. 175-186 (1994)

[Resnick 97] Resnick, P. and Varian, H. R.: Recommender Systems, Communications of
the ACM, Vol. 40, No. 3, pp. 56-58 (1997)

[Resnick 11] Resnick, P., Konstan, J., and Jameson, A.: Panel on The Filter Bubble, The
5th ACM Conf. on Recommender Systems (2011), (http://acmrecsys.wordpress.
com/2011/10/25/panel-on-the-filter-bubble/)

[Robertson 77] Robertson, S. E.: The Probability Ranking Principle in IR, J. of Docu-
mentation, Vol. 33, No. 4, pp. 294-304 (1977)

[Salakhutdinov 07] Salakhutdinov, R., Mnih, A., and Hinton, G.: Restricted Boltzmann
Machines for Collaborative Filtering, in Proc. of the 24th Int’l Conf. on Machine
Learning, pp. 791-798 (2007)

[Salakhutdinov 08] Salakhutdinov, R. and Mnih, A.: Probabilistic Matrix Factorization,
in Advances in Neural Information Processing Systems 20, pp. 1257-1264 (2008)

[Sarwar 00] Sarwar, B., Karypis, G., Konstan, J. A., and Riedl, J. T.: Application of
Dimensionality Reduction in Recommender System — A Case Study, in KDD2000
Workshop: WebKDD (2000)

[Sarwar 01] Sarwar, B., Karypis, G., Konstan, J., and Riedl, J.: Item-Based Collaborative
Filtering Recommendation Algorithms, in Proc. of the 10th Int’l Conf. on World Wide
Web, pp. 285-295 (2001)

[Seko 11] Seko, S., Motegi, T. Y. M., and Muto, S.: Group Recommendation Using
Feature Space Representing Behavioral Tendency and Power Balance Among Members,
in Proc. of the 5th ACM conference on Recommender systems, pp. 101-108 (2011)

[Senecal 04] Senecal, S. and Nantel, J.: The Influence of Online Product Recommendation
on Consumers’ Online Choices, Journal of Retailing, Vol. 80, pp. 159-169 (2004)

[Shani 05] Shani, G., Heckerman, D., and Brafman, R. I..: An MDP-Based Recommender
System, Journal of Machine Learning Research, Vol. 6, pp. 1265-1295 (2005)

[Sinha 02] Sinha, R. and Swearingen, K.: The Role of Transparency in Recommender
Systems, in Proc. of the SIGCHI Conf. on Human Factors in Computing Systems, pp.
830-831 (2002)

[Smyth 03] Smyth, B. and McGinty, L.: The Power of Suggestion, in Proc. of the 18th
Int’l Joint Conf. on Artificial Intelligence, pp. 127-132 (2003)



[Smyth 04] Smyth, B., McGinty, L., Reilly, J., and McCarthy, K.: Compound Critiques
for Conversational Recommender Systems, in Proc. of the IEEE/WIC/ACM Int’l Conf.
on Web Intelligence, pp. 145-151 (2004)

[Sparling 11] Sparling, E. I. and Sen, S.: Rating: How Difficult Is It?, in Proc. of the 5th
ACM Conf. on Recommender Systems, pp. 149-156 (2011)

[Sundar 08] Sundar, S. S., Oeldorf-Hirsch, A., and Xu, Q.: The Bandwagon Effect of
Collaborative Filtering Technology, in Proc. of the SIGCHI Conf. on Human Factors
in Computing Systems (2008)

[Swearingen 01] Swearingen, K. and Sinha, R.: Beyond Algorithms: An HCI Perspective
on Recommender Systems, in SIGIR Workshop on Recommender Systems (2001)

[Tintarev 07] Tintarev, N.: Explanations of Recommendations, in Proc. of the 1st ACM
Conf. on Recommender Systems (2007)

[Vargas 11] Vargas, S. and Castells, P.: Rank and Relevance in Novelty and Diversity
Metrics for Recommender Systems, in Proc. of the 5th ACM Conf. on Recommender
Systems, pp. 109-116 (2011)

[Weigend 03] Weigend, A. S.: Analyzing Customer Behavior at Amazon.com, in The 9th
ACM SIGKDD Int’l Conf. on Knowledge Discovery and Data Mining, Kyenote (2003)

[Yao 86] Yao, A. C.: How to Generate and Exchange Secrets, in Proc. of Annual IEEE
Sympo. on Foundations of Computer Science, pp. 162—167 (1986)

[Ziegler 05] Ziegler, C. N., McNee, S. M., Konstan, J. A., and Lausen, G.: Improving
Recommendation Lists Through Topic Diversification, in Proc. of the 14th Int’l Conf.
on World Wide Web, pp. 22-32 (2005)



