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T AR AL o X R 7 AEHERE RGP AR R T N A IUHERE (content-based filtering ).

Q RALATREAFEHA TR, LM BIMDBHEZHEI T8, BEIMNANEIERT AR, FIA
EREWAT 2R, SRIGHR—ER Z U F B IE . X RO Cn I — 29 . Wniiae
FENA A OIS AR — R, BRMANISIEER AR, AL R ATHE L5
AT THR TS S REAT & H 1Y% Xy SXFR A 2T IRl 38 collaborative filtering )
MIHETE

M ETE3FTIE T LA, MR AR ORI o — o i 7 208 L P i R R R, TN

[FIPHEFER G A TR B1-28R TERRH P A s s o=, eI Hsr . H
FA D s 248 e 57 DL P S B A
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1.2 MNMEHEFERFRINF

FHERGIEARLE, MEACHETE R G ZAMAUT - BT B, DRI — A o — > B I
TET AN M2 i 5 B )25 2 Rl T R T LR B R GE R BT, M PRy R G %
26 o s rh Y R AR LR R AT H AR, SRR PSR BEAR R R MR U 7R, R
P Wl A R R AR . )R IR RGO L TR A5 BRI, H AR A
W% DR BETALERIMSS . I EAERIER 5

FUEANTR] B R FHAS R HERE R GEBOR , (HERUL, JLF AT A7 2R G0N FI#R 2 Hh iy
BB . J5 60 HERGEL S RIE R G 3E Y . P, ATTEGIARR R
PEHERE RGN, ERRUE IS8 3 AN R AR 1 T

121 BFEE

HL T 45 Il S AR AR R G — ORI . 2544 1) HL 118 95 I3l I b A PR A
RGN & &, BRWW (BB Fkh “HERFRGEZ T, "W bR R TR
BT A v, Herh e 2 A A PR A7 51 R OGRS i B HER 51 2

P 1-3 02 b B PEAHERE S 32, XA TS M EAHER: R GRS, B
IRy

Today's Recommendations For You

Here's a daily sample of items recommended for you. Click here to see all recommendations. Page 6 of 44 (Start over)
Y p Y g
IO INSIDE! LOOK INSIDE! OOK INSIDE! OOK INSIDE!
=y —_— .

A
Networks, Crowds, and R Cookbook (O'Reilly Introduction to Machine Programming Collective
Markets: R... (Hardcover) by  Cookbooks) (Paperback) by Learni... (Hardcover) by Intellige... (Paperback) by
David Easley Paul Teetor Ethem Alpaydin Toby Segaran
Yoinindlr (5) $39.50 Yrirdndty (11) $31.49 Frirdrdry (6) $38.00 Yrirdndnty (72) $26.39
Fix this recommendation Fix this recommendation Fix this recommendation Fix this recommendation

Qe e B e LR E PR s i D E A (SN E s (2 N
BI1-3 S b g ARSI R

@ ZWEERMEICE  “A Guide to Recommender Systems”,
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0 EHERMFE. GRENUBEMHASEY SRS AMITEREA 4, u
Q WRERMGTNS TSR T LSRR R, A0 TR XA 4
I,

Q #FEH W SRS 00 LA G P s, iR e SR T — A&
BN, KR RN VR 27T hifh X a7 T B B 48 Fon Sk iy [ dst . ek,
L MRS SRR B T — P F4H Fix this recommendation (& 1F X —H#E7), BAdG
ATUBRRMERFIH ., WE 140K, WEBNHEEL R AT I =T WA
(Introduction to Machine Learning), .7z E#45 R Fix this recommendaionfZ 4l )5, 2
SR AN -4 TR B TUTE, DT 25 T P SR A T SRR M HERESS A T R B L A
5 Add to Cart (DA ZIAYIE ). Add to Wish List (HIAZCEEEL) . Rate this item ( 251
¥143). Townit (FREZLH XA T) HiNot interested ( X IXARAZEIEHR ), [FlA}, FEHESF
RN MR SRR THEFE BRI, Ak S K R TR 28 45 Probabilistic Graphical Models
Principles and TechniquesFlData Mining:Practical Machine Learning Tools and Techniques ,
Second EditioniX WA 31455 o W Hyith sei/F P 28 HERE 3, X 22 T RALW
%8 . AL AT BEAS E T e W 5 AT OB R G R A AR A R, X
SEAT DAZE X 26170

amazon.com Help | Close window

Recommended for You

blé‘% Introduction to Machine Learning {Adaptive Computation
i and Machine Learning series) Rate this item

by Ethem Alpaydin (Author) o 7 425 SR B it 5 2 Yorirvr ok
Our Price: $46.33

Used & new from $31.97 I;I I ovm it
Mot interested
| Add to Cart | | Add to Wish List |

Because you rated...

Probabilistic Graphical Models: Principles and Techniques

{Adaptive Computation and Machine Learning series) Hrdodoodede
(HEIFCICOVEF:] X X | | Don't use for

by Daphne Koller {Author), Nir Friedman (Author) ~ recommendations

= Data Mining: Practical Machine Learning Tools and Techniques,

Second Edition (Morgan Kaufmann Series in Data Management FoicAcoicd
Systems) (_Paperback) _ [} Don't use for

by Ian H. Witten {Author), Eibe Frank (Author) ~ recommendations

Help | Close window

FHR A bW, B S N A EARUA R RN BT R
[%1-4  PAiFix this recommendationd% £l J& 7 FF 1K) T [

1342 B AR HEE SRR T — M T i 932592 (item-based method ), ZH %
25 P HEEEABEEAAAT | 2 B = R B AL i o BRIEZ A6, W Shtbid A 3 Ab—Fp AP A e
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ik BLAGHERE B R e 1B UG AR DG it B P B A SR AR

Popular Among Your Friends on Facebook

- 7
The Beatles 1 ~ The The Matrix DVD ~ NINETEEN EIGHTY - Mchael Michael Harry Potter Hardcover

Beatles Keanu Reeves EQUR by George Orwell  Jackson Boxed Se.., by 1. K.
Rowling

Frinirdrdr (1.189) $13.88 Ffrdrdolr (3.015) $5.49 Feirdrirfz (1.668) Foirdoder (228) $13.35 Foinioir’y (857) $114.07

1 L AN EHeal SElN S0

* See more * See more * See more * See more * See more

A Thab A, B RS N A R VR R VR Bl
F1-5 BT Facebook i AL I MAEAIER S £

bR TANE IS 2%, W S ith iy — N E B A O, PR A SR e o AR AE I By it S
— R A, ESERMEE ?ﬁ%ﬁﬁ%%ﬁmoEQEﬁﬁﬁﬁﬁﬁmﬂﬁ — Sl
SET AN R A 0 P 2 S LA R i A6 ), o — e ) i 1A R o 1A
J 2 WS B AR i (AN -7 R Do XA SCHERZ S ) X BB 2 T A FH P A7
B EARSEYE . A, AHSEHER S R BN TS AT 45 & (cross selling ) o YARTEN
SEHEA Yyt R, S Ey i 23 5 YRR A R P ARG K 3 7 it 1) R B 2 kaﬁ@EAﬁﬁ,
SR G L LR PR 5 B[R] WA S SE e o AnSRAR ST T [RIRTIASE , B ol J LI & 4T/,
AR —E P, SRIERAR CINEI-8FTR )o XA 8T B Ak e B N,
Je RWAR 22 HL T 15 55 It VA b v 8 g

Customers Who Bought This Item Also Bought Page 1 of 17

LR R

c anr\F x Suede  HDE 7" Tablet Stand 3 Pack of Uni e 3 Pack of Premiu m
wwth usa K yb ard - Tuuch Screen sty\ Crystal Clear Sc

r Protector: f Appl
iPad

P dgt\N \Dgtl

I Thh At B RS A A BB VAR B VR B
Kl1-6  FHOCHETESIFR, AT 334> R il B4 P P 283 DA S ) A R

TER T b BOHER 7 it 5, BEE B OG D R ROZ R X SR BT, SEE 45 . Shibiti ok 12
ARG o SRTRX TS A ERECY, WS TR R AT, (AFRA TS T — LA 5E

(D ¥ £ 5T Cross Selling {7 .2 W4ESE 5l Crossing Sellingii] 4%
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2/0420% ( ZJE 0 —F ESONASE35% ) A&k | THESR L BLoh, S iy m s s Ak
%% Andreas Weigend7E T IHAR 1 28 id — R HERE R GEAGIR, PaWr bty [Fl22E 82", W Db
20% ~ 30%I1 185 2k F THER RS0

What Other Items Do Customers Buy After Viewing This Item?

i 3 Pack of Universal Touch Screen Stylus Pen (Red + Black + Silver) by Bargaincell
Yorrdrdedy (636)
\\ $1.99

I Summer of Fire (Yellowstone series) by Linda Jacobs Kindle Edition
Fohoinioly (5

AAAAA

fous® New 7 inch android 2.2 VIAS650 epad tablat pc 3.0MP Camera, SUPPORTS EXTERNAL3G MODEM+WIFT
a Screen+Flash 10.1 with PRIORITY SHIPPING FROM SUPERSALE.99 USA SELLER by SuperPad
AAAAA (

usasmien  FOACACYLYY (28)

E SKYTEX Skypad Alpha 7" Touch Screen Cortex-A8 Tablet Android OS 2.3 by SKYTEX

AAAAAAA

$150.92

> Explore similar items

R AL FP AR AU SRR Ve S (NG £]
PI1-7  ARSHERESIR, 0 I S it ) P P 2 TSI LA R

Frequently Bought Together

A, ':ﬂ} i Price For All Three: $108.05
+ & + (& Add all three to Cart | | Add all three to Wish List |
iz Show availability and shipping details

This item: R Cookbook (O'Reilly Cookbooks) by Paul Teetor Paperback $25.95
R in a Nutshell: A Desktop Quick Reference by Joseph Adler Paperback $35.99
ggplot2: Elegant Graphics for Data Analysis (Use R) by Hadley Wickham Paperback $46.11

R T TR, BN I (AU R TR R BT
-8 I Shib T 5 5 i
ET IR RGEXW S L, HCEO Jeff BezosfEHESRUTI 8 22ia, WhifbAf

Xof T AL R 57 55 190 il ) B R AR A AE T MR R 5, IZ R Gk N PR REI A — A
FTELRRTIN , JF ELRETERTIE rh B A CBOSBAYRT i

We have 6.2 million customers, we should have 6.2 million stores. There
should be the optimum store for each and every customer.

FATE2 AP, I RiA 625 R o FATNZ L B4 P 4 it
BAF AT R BRI

(D £ WLLessons on recommendation Systems, 31 Fhttp://blog Kiwitobes.com/?p=>58.,
@ % W.Mark Levenelf]An Introduction to Search Engines and Web Navigation, Second Edition ( Wiley, 2010 ),
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JE RS A A VRS BRAIAT , 7E 2% U ) FIHERE R — 20 Rl & Netflix, ‘& FHIE itk
e R G B AR R A
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PEARHERERE AR , I HAE20064F 42 TT 1A %4 90 44 i Netflix Prize A2 R4 HLAE" . % HLFRE 10007 %
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IR R AR T BB R IR TR R G A R B T LS E . — % L3
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WAk, B E] TRZF R SMA B RGN R, KRS TR RSG5
2= AR FERZm J] o

E1-9J&Netflix i L HEAE AL T, R AT LA B Netflix (U HEFRZS SR TUE A & T LA R LA
51157

Q MRS

Q M i e——a5GEPlay (B0 . PE/FINot Interested (NS48 3Fh

O HEAF B R —— P 8 S e T L

Suggestions to Watch Instantly Seeall >

= The Fighter Stranded: I've Come from
ne " aPlane...
[ ST Ta = Qi Because you enjoyed:
Shutter Island 35y Because you enjoyed:
z Slumdog Milionaire L Touching the Void
s o = sl 5o nto Brotnels
I\ "‘

e QQ The Battls of Algisrs.
-

=1 That 70s Show

Because you enjoyed:
)| Futurama

wRRFI
Not Interested
Children & Family Movies Seeall >
" Phineas and Ferb M Lemonade Mouth - Good Luck Charlie

o Because you enjoyed: || Because you enjoyed:
Tangled The Karate Kid
) | ;
't
N

00!
&w EPISODES

L £ 3 % 3

Not Interested

EE Netflix Bk, B rRH5E NA M ETERUEFEE BRI R
E1-9  Netflix 1 L s HEFE R G H 7 AL

@ %W,http:// netflixprize.com/,
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MNetflix (IHEFFERFRE , BT AN Db R, e T iR A, B
S H P AR S S R AR Y . B PR RS A Netlix P2 B FEH , Netflix7e
HAGGRI P ERR, 560% B il AR R GE AR B [ OB ) H 5 R

YouTubefE k3 [l e A WA W3k, $A K P AR RPN S . PSR IE S R, H

JATE YouTube H il 2 7™ 5 1947 Bad 2R ),

NI, YouTubefENPEAAMEFEIIM AT TIRAMT

5, S TARZ A TEYouTubefic B UL S, MATTHYDFFEA B3R BRI Rt 2 5 T i
PRI . S TIEIAM AR AR, YouTube 2l — A58, ek 1T PEARHERR Y
AR TR A il R, SCIRATRAR WA PEAHERE Y m s 302 IR TS A R A P

HYouTubeZ L, 3 [ 55— 53 44 BIAUI M ol Hulu A A & B9 HERE 0TI . Anf&l1-10

Ji7, HulufEJER A 45 R AR Bt T AR |

I

S N TR S 0B BN e s E D Dadid

Video Type:
TV Shows & Movies v

Eyed King

Are you interested?

yes no I've seen it

Science Fiction

R~
And You Thought Your
Parents Were Weird!

stin Trading

Are you interested?

yes | mo | I'veseenit

Filters:
[] captions [ |Free

¢
MORLAﬁé
+

Morlal

Top Recommendations

Manhattan

Are you interested?

yes no I've seen it

IFINALCUT

+
The Final Cut

Are you interested?

yes | no [ I'veseenit

MEMORIES

because you
ed Canvas (2006)

Are you interested?

yes no I've seen it

From Beyond

Are you interested?

yes | no | I'veseenit

1

]J('
dn Iy Thrill

+

The Only Thrill
Recommended becauss you
bookmarked Love & Rage

Are you interested?

yes no I've seen it

1

r ~
[CAPRKA

di | av

Are you interested?

yes | no [ Iveseenit

of 4 p

of 4 P

WA Hulus, B A ARSE N A RS ERUA BB TR TR

EI1-10 ATt Hulu - A S

(D £ Whttp://cdn-0.nflximg.com /us/pdf/Consumer Press Kit.pdf, Consumer Press Kit,
@ KT 60% AT FIFT RN 19 5 1 S3th A O AI30% , FoA AR S HH 2 A 2R Rl A R G EAR L
AR O, IBAXA LB A A2 o (ARFEERR, HPTEME R T RS, 0T LUE 8 RS2
HSRAAT A CEGBE R, IBATEX3FIr =0, WA R G LB IA 130% ~ 60%, i SEAEAE LR

MR RGIARNE. 88, IRZEBRIEI R,

B RGP, SRR S IIGE N 23 R A
(® 2 ihttp://dl.acm. org/citation. cfm?id=1864770, The Youtube video recommendation system,

AR R 2o, SR LA T RS Al
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123 MEUERMERS

AEACHERE LD N AT A 56 56— BAAE R a2k, ol T DAAREE 5 b
B R B SR B, SORTE EEAEAGHERE T o 55 R P S S B A R W A
K, PR P IRAT B A RE K, 1T DL B A R T | R BB SER

FERXPAN 2T, AR L HL B TCBE R i Al A = . B, B ARRZE, AP
AT REMT 7E FIr A & SR B e A 2T A4, T LA Bt 2 AR PR S BE i, P
FICEEmIGE (5 S 3 A, U, AT AR, — e e SR Ve — s 5ok, R
DA NZWT R R AR R T O UL, T A AT LA, HEERRAEAT S A TS B A0
TERATLAT o Ik, MRS R M GR35 & AR AR 7 i

HHETARZ A S RN G . EPR E 34 14 Pandora ( ZULEI1-11) FlLast.fim
(ZWHE1-12), ERNARENDEGREES (SILE1-13 ), X3RN0 HEREE MM R &,
HE G EARFAR—FE.

DID YOu You can get a station to play a more specific & - ——
KNOW? sound. show me | | share [0 ] [m])
— |
| Create a New Station... | | &, ) &,
L ol | - Calypso + I'll Never Get Out 3
Your Stations b | [Unplugged) {Live) Of This World Alive
I R = by: John Denver by: Hank William...
st Ll Sl i | on: Unplugged I... on: Your Cheatin...

Secret Garden Radio z] PANDOR_A‘_

=2 QuickMix | v ,ﬁ

r Hank Williams is the father of contemporary country music. He was
a superstar by the age of 25; he was dead at the age of 29. In
those four short years, he established the rules for all the country
=40 performers who followed him and, in the process, much of popular

Ir-_ﬂ music. Hank wrote a body of songs that became p...

full big...

#H [ Pandoralii, [ FpAESE N AR TEARUA R EETE RN T
BEl1-11  PandoraMPEAL LS HL & 14 FH - A1
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Loreena McKennitt 5

Clannad — Newgrange
# 8 Magical Ring

01:23 02-40

Clannad
24 5,116,358 3T ( 365,747 {Flf)
celtic, folk, irish, new age, female vocalists = e ghe -

B mFELRERS

I E Last.fm5G, B HFHSE N A RIS TERUR FZE BN Bl
FE1-12  Last.fm/MEALRILE L G 1% - 5L

I K
- < EEE > 1994
. E_. R RTEE
ﬁ -
E
E: -
¥ T »

A TR G, B S NI ERUR AT
KI1-13 SR 2% AL 65 B9 - S

M AR EE, X3S B ARE L BATEA R P Gk, oS P LR
BT A——5E 0 AR . Zeid P — e TR A B s, HL ST UM P B B s Ay o
S B GEAEEY DTS FH P FRR 8 ) R A AT P st 18 X

Pandora ¥ Ji5 A ¥ AR S0 2Ok [ T — S IS AR TARE R H o X0 H R i T
20004F1LH 6 H , E MM R LG AR AN & AR A 4R T AR . Pandorafy ik ERFETNA,
HEE RN R AW T _EJ7 R AR RT3, AR5 X AN R C He e, 19
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Z= . SRR SE ) A TAR I, XUEARTERRCA B AR L . SRS, Pandora 234l & S AR
SRR AR RS, IF4h P A R 2 B =R 9 5 AR A R PR AR L A o
Last.fm F20024F- 7 9 8] 537 o Last.fmic sk 7 A H 7 BT e & DA S ol 9 sUist, 78
X —FE At b AN ] P ARt s AR RIS, DA 45 P P A At A A R R vy At
P ER o [FlEE, Last fmt &7 T — 408 M4%, 1EH P RERE A HARH P s B R, [RIAs
g A A B C B A . APandoraffl b, Last.fmPA %L Zbri:, Wi FEE
R AT At St A AR R
T RMEEA I R 0 AR W PR I AT 20 1 14E f Recsys K& % [ J#4 11 T PandoralifF o8 A b
P AR T TR PR ARG, T SRR R 4 AT
QY@RZTEKX PHEIRZ, Wi EARR, X FEERA T HBHEZINNE .
O HBREERRNRAD X TAELE RV, SRBERTEN, NHZEA,
QYEMEFEE HRFEER, ARZMIK.
O r—EHREMRLY  r—EE RO ARIL, AR P Bye, mE P RHER
fEE RVE R R, [RIAT R T A T A
OYRERAERE BETHPSWRZHE, XAEMAD AR, P ASREE—
MR, AEREK—AKA,
O ARPrERE HPRAME, —TMHPSWRZE K.
O ETFxX#Ex HA ORI S8 FTFSCsgm, i B B SC 288 P ST 0
15 CHeAniH 2 A B B T e Al ) AT ARSI ( HE AN R vE 1 = Xk T 8 2 4K Do
O RFREE HAWE R BEER—ENRT— 8 — BT,
O REBRIIREE REMAP SRR A NI
O REFEEAPLWETE SRATEHP2MTEMmIT, BEHPBE RERT S5 S
O sE4SE HPWE R EARBMESRE, RIS ATZ=ACLE
I R o
R S POE T AR R RS S HRIERER Y . I, RS IR ZHEAE R G
SRR — AR RAEAETF s v, ARSI S () R 72 AN etflix A FL AR, MEAT & SRR T DA
SCHEPMST BT HESE NG, b AllPandora. Last. fm Al S SRR 45 HL &

124 XML

BT SAE, HIR MR SN AL 7 5 T LAFacebook Ml Twitter AR R M+ 22 28 N o 7E
FAZRZE T, AT LAEAR G355 AR R o 4128 26 rh S PEA R RO 80 FITE3 A 5T

Q FIFH P A S M 28 45 2 P e T AL A A

Q 5 BB 2 A 5

Q SRR A

(D PPT &Music Recommendation and Discovery, JLhttp:/swww.slideshare.net/plamere/music-recommendation-and-discovery.,
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Facebooklf i Ht FRLIRAT B~ , — MR Z IR AE 4 S 3R | F— AN P B IR 2 .
I, Facebookdfe T — MEFEAPI, PR NInstant Personalizationo 1% T EARYEFH P i & Bk =
B, G P T AR S S R i o AR Z2 &R T Facebook 4 APISI S B ) 2l fr 4~
k. FE1-1920H F T Facebook ¥ Instant Personalizationf) A R FEERI MG . K 1-14 2 41
PREIHEZEM 3 Clicker it F Instant PersonalizationZf 1 P 4 7~ PEAL TR RE ) L1 -

#1-1 {EF T Facebook Instant Personalization T £ f4 F u4”

Wk P 2B
Clicker AL AR
Rotten Tomatoes anaTty
Docs.com e SR g
Pandora LT R RS
Yelp AHhiFE
Scribd fanyiaiaiES

What's On For Xiang: Tuesday, December 13, 2011

All TV Movies = Music Trending Recommended %¥-

The Big Bang Theory: The
Speckerman Recurrance

Season 5: Episode 11 Date: Dec 08, 2011

Leonard has to face his old high school bully, while
Penny thinks she may have been a bully herself

Available at: Clicker | CBS | VUDU

Jocelyn Wang and 12 other friends like The Big
Bang Theory

e k.

A Clicker i, & rpAEI N A AU R EERON TR
E1-14  ClickerF FHf A& BI4T R 45 P LA AR

B TR A S st (44 52 W 288 5 .25 TP HERA AR B A 2 R i, #ESS It AR Bt 2 1]
FHAEAZ 48 25 TP A AR P FER S R 205 . AnET-15 0778, B TP 7EFacebook S A
B UURRRER BIAF A A AP, O HLAEXH X L8 TS . B0 e R TA PR —
A adE , QT2 B 2t HE PR At 52 Rk 5T P A — S F A AR I, Facebook JT & T EdgeRank
AR, ] RE R RGBT A ok 21

Dk £ W35 A TN B UL http://www.facebook.com/instantpersonalization/

BRtXER ESE(StinkBC@gmail.com) E= BEEhRIN



14 F 1% FHEFLR%

| Sy OE A 2 AR RIRISTHIE .
©! "Linsanity” touches down in star-struck Canada
W HIV AIDS soon to become history

©! Google offering to pay web users to track t

B s adi

- e

o {0 Mg 75103 Happy Grad Students,
Happy Research, Happy Hour(s) -

(2] Ask to Join Happy Grad Students, Happy Research, Happy Hour(s) * 23
UR:EET

Happy Grad Students, Happy Research, Happy Hour(s)
40 fIphR

vy
FISEIEREEEE, 4B http://t.co/SGPI6aDb

» E - EE on Twitter * E#A= 10:13 k8 Twitter - @
) 4 4 AEPREIRELEEA -
@ Wleng 5H T
EH7= 13:36 - 3%
REHEID...

HH [ Facebook, [ AHE AR TEAUA SRR BT
K1-15 H )" 7EFacebook = B

B T HRE P B S R 2% LS A7 R 2 P AR NS, HEAE I stadedl i AR IR 55 45
FPHER A BT-1607R 1 3 4152 Wl B Jp ACHER 25

E1-16

PREJEEAZMIA ET2%  People You May Know
So—t— W W, Product Managerat X
12 M ERARR Douban
@ bR © connect
Py Sy, Programmer at x
= Netease
16 # ERIARR © Connect
S hAkEE M, Director, Development x
Dept. at NCsoft China Co. Ltd.
- - “1 © connect
10 M ERRER See more
- S AR *
Who to follow - refresh - view all ARERESKEMA H—ih
(G T @ - Follow ’
) Promoted - Followed by @seotoppage and - +h5E
others SPEHEETA &
v Follow EXEMAR ¢
I write code for Twitter, profess to know very little... als BBV . e
g9 53 - Follow v W Seane V8
Followed by @blankyao and others AFEE T

A I [ Facebook, Twitter, LinkedInFlriRfais, & rhHE3ENEMZEIER

AN BT

AN TR 52 P i v 4 A HEAE AR GE R LD (/2 B Facebook, 2T i Twitter,

# I ALinkedIn, #5 T AR )

BRIt KER RSfE(StinkBC@gmail.com) = BEERIY




1.2 ASHACIEF R4 B A

15

1.2.5 MEALFEISE

e 13 SCEE AR 2 IR O P 4 A 2 A AR o A Bl 32 [ AR AT AT 488 1 A T 22k
MEFERIPIAIN R B, BB ERSCEARR 2, P B femi; Hk, HPRz
AR I B AV B HMASCE TR, AT R AR G 5 ) T3 5 U ) SO 1 fifp X SE U )

Har B8R a2 T BEAR L, EFRN4 7 Google Reader, [N & M4, [FHT,
Ffi B ah i & WAT, Fahise s LE X Ak s e i AR 2, Horp AR R YERY A Zite FI

Flipboard,

Google Reader/&t— i T AL B3 T H . B AAVFIF T A CECGBRIIN , SRR F BB
KR IR . E1-177R, AR diZE il People you follow (FRIGTERIA ), HLATLL

B FHAM o> IS

All items = || Search

Google reader

B3 Add a subscription Machine Learning (Theory) »

Show: Expanded - Lig

Sharing seftings » 6 people liked this

Explore

Allltems {18005 Show: 2 new items - all items | Mark all as read | - | Refresh || Feed settings... - show detail
People you follow (1000+) =]
Y o A paper not at Snowbird - Unfortunately, a scheduling failure meant | missed all ~ Apr 19, 2011
1 7em9 (10) = )
Bl viding Tang (36) = A paper not at Snowbird
B3R (71) Z by jl

Subscriptions
= 7 recommender system (20) |-
Machine Learning (The... (2) |=|
Blog of Collective In...
Amancio Bouza's Resea...
Daniel Lemire's blog (7)
DGeekiﬂg with Greg
Strands Blog
Social Media, Data Mi...
Y4 Data Mining Research (3)
E_The Long Tail
Business Intelligence...

4

Unfortunately, a scheduling failure meant | missed all of AlStat and most of the |earning workshop,
otherwise known as Snowbird, when it's at Snowbird.

At snowbird, the talk on Sum-Product networks by Hoifung Poon stood out to me (Pedro Domingos
is a coauthor.). The basic point was that by appropriately constructing networks based on sums
and products, the normalization problem in probabilistic models is eliminated, yielding a highly
tractable yet flexible representation+learning algorithm. As an algorithm, this is noticeably cleaner
than deep belief networks with a claim to being an order of magnitude faster and working better on
an image completion task.

Snowbird doesn't have real papers—just the abstract above. | look forward to seeing the paper.
(added: Rodrigo points out the deep learning workshop draft )

Add star Like Share Share with note Email Sendto

Edit tags: recommender system

collectivae. net The Heritage Health Prize - The Hentage Health Prize is potentially the largest Apr 11, 2011
B8 Vector M COLT open questions - Alina and Jake point out the COLT Call for Open Aprb, 2011
Beyond Search <
AL Google Reader, EIHAHSENRIIEERUARZER AT
El1-17  Google Readertt 24k
HMGoogle Reader A Al , AL B 132 T H Zite U JE CHE TP % SCE RO 4705 S o A& 1-1875

TERFRISCEAM, Zite#RARVF P 245 I BN B S5, SRR T8 7 P B B s il A 15

WHHH P AL SCES R . ZitedfE S 3RS TE KRB, J5 B CNNIE
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10:01 AM

Bl The Atlantic

Did you enjoy reading
this?

e vES | NO

Google+: In Praise of Starting Over

Give me more from...

| joined Facebook in 2004 and Twitter in 2007. Over the years, | built up a lot of Bl e anantic
connections on these networks, and | get a lot of value out of at least one of them.
But with all the friends and followers and followed comes noise, Much as |'ve tried Give me more about...
ta tame my network, it feels more like a hydra or the carniverous plant from Little
Shop of Herrars than the calm and orderly information drag net that | thought | was
weaving.

Metwork Effect
Somehow, though, the idea of unfollowing or unfriending everyone and starting
fresh seemed impossible to execute. It might take a long time, | told myself. | might Netwarks
hurt feelings, too. And my Twitter network, at least, is still pretty functicnal, more
feral than wild. So I've been stuck, unable to restart my networks, but unable to
manage the infarmation coursing through them, | needed a greenfield in which to
grow a different network.

This is one reason that I've loved Instagram, the IPhone-only photosharing app. |

decided on a whim early on that I'd only connect with pe

the network that sprouted there is small and manageable M¥ Twitter i facebook
persenal friends' travels and dinners and that all feels go

Instapaper &= Email

Yesterday on Google+ when a small group of friends wen

the system, tech journalist Chris Mims pointed out this is ¥ FRead it Later B vinkedin
Google's new social service, "Also it's a chance for a restzs

everyone whose name | don't recognize, simple as that. § .q Delicious g Evernate

HELA Zite, B FFEIRANAEREERURFEERNTA
BE1-18  ZiteMAEAL I s AL

5 — 4 W T e 52 M S Digg AR B 243k THERE RS0 . "Digg ey JeARYE S I Digg s
TR P 2 [0 B 28R LR, SRS 205 P HERE AN Al SR ARRL A F P S ) SR . ARAEDigg H 2 1)
giit, TEMAIERSE, M Mdiged T I B HINTEER, digg AR T40%, P A AL
SR T 24%, PFEETEIN T 1%,

126 ETEMRS

FEH SRS IRAER, BEFR T, $TIHFFHL, Z L AR T LR P A AN R, %
R MRS FRERARAT I, XLl 23 FACE N I R R R s T BEER
AR AR, AP MM EFERCAIEE AL IR, M &R —MREZEN LT XER, &
T B 25 P A i H B SER IR S5, F P A AT BE R 2

T B RS A A e MK S A —i . HUNFoursquaredfk T ¥RRIIAE, 44 HiE#:
U AAERE AT CInE-197R ).

@ HW.DigeE FIH% FAYCE “Digg Recommendation Engine Updates”, #iifik mhttp://about.digg.com/blog/digg-recom-

mendation-engine-updates .
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il Carrier =

il EXPLORE

==
— @ | Q gluten-free
E Cﬂ!ﬁ ﬂﬂ?lli g ALK

Ialian Grocery Supermarket Coffee Sh

Trending places within 5 mi (30 places)
Grand Central Terminal Racommeniclod withins mi (30 places)
87 E 42nd St 14 friends have been here,
1.8 miles L 25 pacpla
Otto Enoteca Pizzeria
E ] Store v i 1 Fifth Ave (at 8th St)
787 Sth Ave (btw 58th & 59th St) T 0.3 miles
2.6 miles L 19 people

Starbucks
13-25 Astor Pl (at Lafayette St)
2.1 miles & 10 pecple

m Marriott Marquis Hotel

L FourSquare, & AR N & HYEVERUA SR EHER N TR
E1-19  FoursquarefJiF R I A1

1.2.7  MECEr

FNTEERAMEBIEERYIEIE, X LEHRFA SO FA TR E 2 (L anai S 32 AL 55 BUHIRLT ),
AL URRED (HEI B LY AT ER BRI ), AT SE BRI RAF o BB AT LA i 457 5
PEEIEARERR, SR— LT IREOUR, XA T EEERAERIET, aRAEE )
Xt B RER AL E R L SEINE , JCBE S KRR R ™ 8 AR

FLIz, HBTESCHR T RS 2 B 38— MR RS Tapestry Ve — M IMELIBIHERE RS, ©
A 3T P B B R B 13 S AT S AT BN T S E A T BT HE R, TR P B ARG

A APTFEN SR AR BT TIRADISE, T20105E4EH T I se gl AR ZhRE . nlE]
1207, %™ il oA F P SRR DTS2 AT o, SREN P BOGER AR, R fE— LT T
WePFAR L. P BRI AT LA GBI Y IR FEL A B, 00 B AR R

AHRIGBFFE R, 207 T LA B F P 5 206 % BT . ZEAnA- ik AL A BRI AEAR
6% 1Y LI ToEERE— Kt

@ 38 Pl R R

@ 2 WS MY’ E Google Says Priority Inbox Users Spend 6% Less Time on Email(So Are You Using 1t?) ( http://www.
readwriteweb.com/search?query=google+says-+priority-+inbox+use&x=0&y=0 ) i # %+ K #1&  The Learning Behind
Gmail Priority Inbox ( http:/static.googleusercontent.com/external-content/untrusted_dlcp/research.google.com /zh-CN

//pubs/archive/36955.pdf ).
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> .
( . [\4 | I Search Mail and Docs  Search the Web
Mail
mi; Archive Reportspam Delete ® | = Movetow Labelsw  More actionsy  Refresh

Contacts
Tasks = Important and unread -
= 1 s Anna Bolotovsky * Flight info for this weekend

ompose mail y

Pierre Bernard * Photo of your baby niece

Priority Inbox (3) ! Jason Toff * Urgent: need your address
Inbox (5) - Starred ~
guzz Qr | 71 Nick Foster * Paris Hotel

tarmed 5 ] . L
Sent 1 "‘I‘( | 7% Arielle Reinstein * recipe for no knead bread

ent Mai

=/ Everything else -
Drafts (9) ) B
Joe Shme » Save on car insurance

Famil
H.!::” Y ::; Jason Toff » When you get a chance...

ikin: —
To D: Google Voice * MNew voicemail from (408) 327-5505 at 4:10 PM

r 13 morer ! Bear, me, Alex (3) * Buzz: Anyone know what kind of dog this is?
| Crain Walker MY | gy Ouer

BB Gmail, B HAHIE NATEERUIR R Z RN BTE
E1-20 Gmail L SEHIREH

1.2.8 M=

R T HENA B A AR AR 2 BRI A B A RIS R JE T 451, i) 5 i CPC.,
CPM EH:uE TIRZ HIRM A w IR A . BT, RZ) T EEGEREPLBORA, Bk T, B
BLERE AN Bt o XA A8 W ARARAIG, L angs BPEBO et it ) B0 45 Lo PR
PG 222 e — R O . L, IRZARIEREC T € m 4508 ( Ad Targeting ) FIBFSE,
BRAnfarfs ) S B0 4A B RIBTER P RE . DR S B H AT C 2800 T — 1 1 i R—— 5
(IR RGAAR Z A B 7 75 _E R AR AT, L e 10 H AR 2 R H
PR, FURTE R, i)
VAL S PBORE SCAHEACHERE 1 DX , ST 813 B P R 38 7T RE A TRk
DR, T T BT S AR BT REXT e B GER A L, Bl — A2 LU P oG,
M — LA E A% R S AR R £ 291 375
Q ETxxr& s P EER S DTN ES, BB T N ARG . IUER R
GE AT K Adsense .

Q#R& WA PRSP RISk, AW PSR AR, BRI
H BRI T o

O MERERITE RIMNSFERZMNEERIRRRR) S CGREIRER#ERE ), &
MTRARE P B9 268, XEANE P BCR R B s )% . e X ks k.

I A A M BOEUR IR 2 BN BIRIAZOROR , IRZ ARl INANG . Ak, HERA
ARSI, AR T K AT DT IR S,

TEAEALT 5 T T e 2 5 A3 S 1) Je 5 & Facebook , R EIA KB A A NEERE, W]
VIR 2y AR OH P 2468k, B ik 4 B O A X s AW . Bl1218R T
Facebook 1)) RELSLHT, ALV SRR A CA M AP RE, SRS Facebook AR 4
FRIEREE IR X LE R 551 T T i s i P e .
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e Estimated Reach
e ] 541,800 44
= [EfiTEE
'~:’Fﬁﬁiﬂl¥ = {17t California
e 0 a%g?gﬂ)and older
g = who are in the category
© By Zip Code Cooking or the category
Fca\rforma e
At
B2 20 [« - &=
]} Require exact age match
Hal © =& @ Bl O xit
Interests
Broad Category (21 | b s » =[] Mobike (A}
Interasts ] Android
i i iPad
Moble B [l iphone
Movie/Film 7] &

=| [ rimyBiackperry
[C] windows Phane

Music
Retzi/Shopping

»
»
y
y
y
Sports >

ERE2MH% - Show Selected
#UH Facebook, B FHARSE N AT HIE R A BEE TR T
1-21  Facebookil:)" # i He s 7 B4 Y H AR AT P

1.3 HEFERGITN

T 2ARAFIHERER G RS RGP 5 2 DR 2 D, — S8 B R G — i
FAAE3N 25T CANE-22078 ). P Wit AR AU R G n Mt . LIRS A,
B, M RGREW R IR, AP AR AN TR A . K, HEFE R G
LEAS R L ) -BARRERS BAERA 25 X RO T, AN R L KRB At 150 B
U RGBT, RS LT R G B B S B S i5t, AN e A B, 3
PP ARG 528, B PRI o POTERTIN — MERRAR 5 2RI 5 18 =7 RO 2
—MEFRHER RGUERES & — T BRI R SE

K122 RGNS EHE
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TEHERE R G IR TS, AR 2 RS AOHHER: R G0 SO RERG AT H MERR PTIN AUHfERE R e 1
wn, —AEAERE R G — A PR W 2E ( C++ Primer HSCRR ) JXAS, 1P s e 52
WK T, IR AR e — IR 00N TN AEfe R Ay AR S U B R bR (B2 — ).
XA RYLFAL R, AT L R o) hidad B2 7 2T ok, AT (EDFFE N DL DR e
BRI, . (U, RETFRY, R B ARSI e . Ve, %
FER L (CH++ Primer SRR T, TCIRRBAMAMETE, MBERMERIE, IR A RS R B AR
JEAREF, PO EFEARM P ST 0945, A SURIT 8P K — A A SR v 2R 145
2, XTI R, M2 X MEGERARAER, AR . [, XF ( C++ Primer
HRSCRR ) B RS R UL, X B RERS I AR B e S B BT, e — A E B ER
4, (EHSCERARMG RS o 28— RSB )5, SN SR GE 0 W R P MATT TS,
SRITIMHERG T2 100% , FJ2— A 2 SCRY TR .

FTLL, S HOHERE R GEA DU RERS MER BN T BT, Tl ELREREY TR pLEEF , B
KBUIBEEABATI] B2 GHR, (HEUARIS A 5 IR o RN, HHEFE R GEd R T i 50K
AR IR AEAR R AP AYLF R T 2 AR AT RE O EA VRS AT o X bt (RS ) AIfEE
TEA PRIBAR I R R G B

N T AT RGO =5 MR BRI, ARFER AR EE A, Sl AR AR . X ik
EAREARMER L . BRI . BBUE | B (RIERE . YIS s, ALen] AT
B, AL AR A BT, AL HBEE T ISR . B WA TR 2RO 41X LE R BR e i
Kerin 3, VLRSS RARIH Rk

131 HERZIRAZE

TEA A R G NARPRZ T, B 8F — IR Sea bRy E 2L 5 . TEHEE RS0
o, FEEAAIFIEINHERFRCR Y SR T, RIVESZ S5 (offline experiment ), 1P I4F (user study )
FIFEL LS (online experiment ). | THPKE 437714 13X 3R S50 ik A DL B o

1. BN

BRI e — B AT LA BRI A -

(1) 83 H BRI P A7 0 8dE, IR IR — e U E MR EE 45 5

(2) P ESCE A i B — 2 R 43 N R S R AR 5

(3) TEVNZRSE EINGRIT 26 AL, FElli e b AT i ;

(4) 8L S W AR AR PPN AR ISR A 45

M PR LIS, HEE RS R B AR R e R AR Eoe iy, Wl il AT 2 —
A SEBRARGERME T S5, A — PR RS0 H S A SR A AL BRI AT XA SR
A RAT LA P2, il L ARG ok, D76 | PR iR s AN [ 330

(D % iL.Sean M. McNee, John Riedl. Joseph A. KonstanfJi£ 3 “Being accurate is not enough: how accuracy metrics have

hurt recommender systems” o
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B FEEH RIS RE R ESCTEREAR, Wi FARAE, MHRBI AR AR IR R
FHRH L FEAR UL AR N AR Fo 1 . 120/ B B2 T RSB i Ll A

F1-2 BLEIEMNRS

" = ® =
AN BEAT X B AR G I Tk AR L ESRORIHAR
TREMF25RE B SR AR L HE AR AT AE 22 RE

B, AT R R

2. ARiAE

TR, B FEAR I SE PR A R R PR A AE 2200, Lo an T v wf R AT P i R R = DA
FEARK 225, SR A S TR P . I, W RPN — Nk, TN
L= ROMESEZ N & 3 A R 1ot 3= R = e/l e L1 N Fa WA | S ¢ 0 0 = R ey N (2 AR S AN
AR, LM A XU, B LAFE L 2R i — B 7 ZE A — oAk o P 4
ESNIFZ

PR T EA — e S P, LR e T ZE R R G e R — AT 55, 7R 8 Ak
RGBT, BATHEEEANCRAATAAT R, IR —Le a8, e, FRATTH 2558 L bl
TIAT R AE L T i R G R

FH PR A R RGN — A T H, AR 2 B 2R BAT Ik EIN i 5 F P 08247 ¢
FIFEFRER AT LU I F P PR AT . Hean, QRFRATREUAE A R AR A P s, IRFRA
WEBRRA P . ), FAP A -l B, AP RERARmEs, W2
AR SE B — AT S, FF MR IR, A LemtE, A THFZARER NP . ik, k2
BUEBL T ARMEEA T AU A A, TS S A A, S AR 2 A H A
BWAGTE S, Wik, AW AR, — i E skl pAR, 55— i BRI SR S5 T
e

BEAN, W P AR BE B . T B CREI U P 118 43 FECSE P 8 o0 A A T
LB 42, DISARRE | 6 BREE B A A BB RN LS P A A R A [|) . s, R P A 2R R
UERSUE S, ANELLESCE A G A P e iE i BAR, LG P i [l 2 s s A B3 ik
Z E AT TR

FH PR e s AR B s, & BPIE s 2 TT ASRASAR AR P WU SZ (6 5, A RS
SR KUESARAR, ARG IRES 2 kb o SRASURAR S P AT R, ARMELH SRR 4 I3
HP, HIE SRR RS U, AL, TERZ AR SRR H R, i LA P
FEMRRIASE T B4 T A N ELSEEREE T AT Mol BB BTN IA], DRI PE DU Wi B I b T
FEESIABE N CIR E B,

3. AL

FESE LB RS A B PR IS, TR R G0 L ZBABIR, & RIH SRk
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1TH#

ABIMR R — PR H H 7RISR ) SE 50 7 vk o el — e A RUDEE FH P BEAIL 53 BULA.,
FXTAS RN B P R SR B8, AR5 38 BT AN [ AL P B 2R AN [ 8 PR g A HL AN [R] 55
B, BT AGET AR R4 P iR, il s R AN R A e . X ABIU B4R 1Y
BEF AT LA YE— " M3k http://www.abtests.com/, 1 P 25 T AR 2238 15 SEBR ABI R /=g Xl i P
R BT, MFRIRATAT L2 S B an el i1 74 B ABII L

ABI AL s AT LA ARAF AN [ AL S PRAE LR i O RE TR bR, LA R L S48 o
ABMBR A 5 2R S LUK, A TR A SE g0 A ReAS BT SR A 2551 . I — R
ABII AT AT A, R e I S 7E B 2 Sy AR P A v R BRI A Sk . Hak,
— AR A ABIIA 2R Ge i T2 — IR 4 T AR o — AT I3l 1 4 43 i i 1 3
TG R s 265 F P 0 ST B i Je R 502, TR IR T 2ead TARZ 2, X S8 24148 fi A [m] A9 AT BAEE
il i HARA T BEAABIIA . WA AN )20l ABIA R S, IR AR ABIAZ (8]
ESEARTHL. e, MIATHE T D5 S HEEERIE R ABIA, (RIS ) 5T AT AFE SR 0 T A
FEABIIA, ARSI AR T IAZSE R F CRIE RO, I S 0 el AR 3 i
B Pk, VI ABMAh g OCHE, AR B2 DL R i 26 22 1 AT BA RG22 A —1~ 58 — iy Hh
AT HCABI &, AN [R)2 Z [ B i A i 1IR3 1Y

1232 — R R ABIMA RS . P AN, WSS B RS E H PR 2ipk it
TTABIMIA, WARTFEMIE, MRl RESAH AT LRSS T A0 HMie%s . SREH
P TL, TR A YE R DR A TR s aE A H AR R SR S B H ARSI . BeRE,
KA PAMH RS, IBAZRE B SR BEGEIEE. FE6, LRARN TIEE R
BlE M E A ELRSGE, JoE AT AR AP St 260, 2k, SCse N s Z2geit 0
B e A R, B PRI R S R R U P SR, O EE AT S B A

F1-23 ABIIX &S
—IBRL, — RO AR A LR, B SERL I T UL 3 S
Q HJt, WEE AL AR E B assbr LI FIA Rk
Q RJ5, TP RS E PR AT A I E L.

BRtXESR EEE(StinkBC@gmail.com) £ BEEHRN
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Q fm, B FEL R ABIIAH & AT IS0 R HEbR LT3R 5k
EGE3M LRSI, T PRI IR A R G IR SE AR bR, X SEHE AR
IR AT LGB I AS A G R 3R SR T AR A

1.3.2 {FM4EHR

ARATKGEA PP R G IEIITE AR . X SEIEFE AR T TP R R G4 b RE . X
SeFRbRA ST LUE T, A LR MEs, A ] Dl B AR ST, A ek P
VAR, G HAEFELIEI . X FEEAENS bR, 5 LR S hs e e,
AT LA MFEARAE S o AR F— LB R B AFE bR, ARTEAEL e SR [ Bfth 2 UfE §F8 — T R %
PR CIEY o AP N DI S R 8 5 2211V 7 -7 N i [E9F =7 778

1. AREEE

HPENEERGENERES 5%, Kl B RIFIEE RS0 i e hR . A, e
FEBAT INEBLATR, HAGE A s B e RS

FH P RIS DRAS I P 0 5 R S B A [l TR X o P X R B T 2 B o M AR TR Y
JZWK ., GroupLenst Z it — NG SCHESE R G TR A )3, 12 0] 3 o el 2 1) 02375 ) e WOR /g
HRERER R R AL R Bz 7 @

Q HEAE IS SCE TR AR H B 1

Q RIS SR ZIREE L T, IRATA IR S,

Q HEAZ IS SCRIFR AOIFIT D4R AR, (HIRIEAEIK

Q ANHBE WA SRR SIS, BRI L Z R LR

AT DA, 33 I [ 3 AN 2 FAT B ) ) F P X 4 SRR i, T A [] (4 v ) ]
FH PSR RERAZ . Hean, WSRO PR SR, P Tae0 YO R, (H2x)
FATT A AT, DRI AT REARME [ 2555 A TR A, PRI AR TR 117 45 o o 2% S 8 FH P 45 T 1)
JREZ, KRR P A BRET SRS A CER Y [R5

TEER ARG, T i il — 2t P AT G S 3. FLnge s F R 45 Ml o
FHP ARG SE TR R o, R n Al e — e R i PR, FRATTRT AR A S 5 8 i
FURTHERERE o Ab, A Se st 23l e BT — S P S0 A ISR FH P i R B o EL e A3 R
Huluf#Ef2 T (ANE1-24007 7 ) FUGIRMZSH & (INEN-2507R ) Y, #0A XSS S ek
BN SUSHEHL, 3B GE T PR Y S T DU vT DA i R L P i 8 . T — e
BUT, FRATT IR s 45 B B (R A AR SR b B 1 FH P TR R

(D £ lLSean M. McNee, Nishikant Kapoorfll Joseph A. Konstanfi£ 3 “Don’t Look Stupid: Avoiding Pitfalls when Re-

commending Research Papers”
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STARHURNTCER

=={0]0’
: .

Starhunter 2300
Recommended because you

have shown interest in Total

¢ Biidoitvi RoCES [
Brooklyn Rules
Recommended because you

have shown interestin One

Recall 2070 Eyed King

Are you interested? Are you interested?

yes no I've seen it

I've seen it yes no

L Hulu, B AESENRIIE TERUA R E R T
F€1-24  HululbJH P EHHERERIEAT RS, DU RE i P i s

The Cranberries
= Beneath The Skin: Li... = 2001

Dying In The Sun
308 o

® T »

e ek L EP QR SOE S (R Ve S (S ONE S
K125 AR 28 e 20 AL SRR ) R USRI T

2. TR E

OO o e — A AR G AR AL T P AT N I RE T o XA AR e B A HERE
ARG ELVFMTERR , MHERE R G TR — KA, JLF-99% 5 HEFEMI DL SCAREETHE X MR R
X BB R bR 0] LB B IR, Ol TARZ 2 AR B N IS

FETH LA T B — A R BE4E . B S T T 27 ek, RE, i
Kt A3 o A R A NGRS AN AE o FJi, A e ZRAE b s P A AT R RN A 78 Tl
FUEIAEE ERAT R, IFHE UM AT A A b SR T A A A AR R TR VR

AT B LRI B A AR IR AR FE 7 ), DRI TR TS [ OB 7 [l A 28 2 A1 TG i o
WHEEHE bR

BRtXER ESE(StinkBC@gmail.com) E= BEEhRIN



1.3 i A % 25

o i _
R Z MR IR 55 1) b AR — 1B P a0 AT ohie CaniEL-26s ). R4, Wi

SNIE T P e P RSy, SRS LU A S A SRR AY . FRTONZ T e R B B — A

M BEA VS S ) B, 25X AR /D4y . T P X 0 A AT R R AR - TR

Mot Interested

“our Match: Log in to see yours 65
b5 %
(7] £ 03

43 BIEHL A Netflix, G, YouTube, Jinni, DiggfiPandoralifliifi, &l rAHIE N2 ERUE R ER TG
B 1-26  ANaE] R b g F P P2 i A
P4 P00 1) P AE A B — Bl o Y iR 22 (RMSE ) FREEZa xR (MAE ) 1H5E. X F
MERASE P B — N P oM, 2rge P i) SEhRyEor, 7, SEHEE R4 i 0 T
53, IR ARMSEIE SN

A N2
z u,ieT (rui - rui)

RMSE =
7]
MAERHZXHEI R IRZE, ErE Xh:
MAE = Ezuﬁrih'_ai
|T

AT — IR recordsFFHUN PP EHE, S records(i] = [u,i,rui,puil, H
trru i P oY LA SEBRESY, pud RS TN R B HT P o AP, IR AT T RIAR
3 BISZEL T RMSEMIMAER 3 72

def RMSE (records) :

return math.sqgrt (\

sum ([ (rui-pui) * (rui-pui) for u,i,rui,puil in records])\
/ float (len(records)))

def MAE (records) :
return sum([abs(rui-pui) for u,i,rui,puil in records])\
/ float (len(records))

FTFRMSEFMAEX HMEFRIIESLS . NetflixiA IRMSENI T % ASAE 1 FH P 4 5L E
SrRIAEST CERAAEST ), POXT R R Inwr %), AFog R, WRITFS R R 5T
AL (R BT AR AEH0 ), IR0 T 25 S BUE S TR IMAE )R 22",

(D Gabor Takacs . Istvan PilaszyFll Bottyan Németb[i£3C “Major components of the gravity recommendation system”

BRtXER ESE(StinkBC@gmail.com) E= BEEhRIN
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® TopNiE#H

W RSP RS B, — R A P — ARSI 3R, X Fh 77 MY A TopNHERE
TopNHEFA I T R R — Bl HERR R (precision ) /A [FIPR (recall ) &,

A R(u) AR FH P AE R4 L AT R 4 P VR HERES 3%, I T(w) & F P AEASE B9t T
HHNFE, IBA, HEARLERAE BRE N

Recall = 2 v REONT ()|

z uelU T(H)|

HEAE L R Y HERA 20 SR
2 ol RONT W)

2 v R@))
APy thonf I [RI A IH5 T — M HEFE A L A HERR R AL ]
def PrecisionRecall (test, N):

hit = 0
n_recall = 0

Precision =

n_precision = 0
for user, items in test.items():
rank = Recommend (user, N)
hit += len(rank & items)
n_recall += len(items)
n_precision += N
return [hit / (1.0 * n_recall), hit / (1.0 * n_precision)]

S, R T 2T TopNAEFERHER R A 118, — St B [R S R KN,
T — L HERR R/ 1R, AR5 R R/ R 28 (precision/recall curve ),

® X TiF 4 Fm FeTopNaf 75 69 31 &

PR3 0 — ERAERE R G R, 4 R 2B RGBT 25 T P PR B I vF
P, X FER R, — Ty R R G R A ST 4 GroupLens W FFY 22t 2 I T U PE4)
i EMovieLens#F 4719, FHK, Netflix KFEt F 2 f [m 4 TR, PRf, AR 2058 A\ B ARG
WF5EAE 15 PR AT 3 T Y RMSE L

X, Wb ETRE K Greg Lindenf ANEIFUE . 20094F, A7 Communications of the ACM
Wt A 26 T —Fa SR, 5 B R B AR B P B T RS A R, IS TN
B THERSH A AFERNTTES . B, TopN#EREBEAF&SLbRI N AT K. WiFH —5BH
SEHPE T ZIESSRE NS5 B P E AT ReMEIEE /N, Bk, i H PR aSE —iBH R,
MAZ T P& TR SSEAAPEr ENEE, K, A4 FEA R THE TopNH#ETE .

(D “What is a Good Recommendation Algorithm? ", £l http://cacm.acm.org/blogs/blog-cacm/22925-what-is-a-good-

recommendation -algorithm/fulltext,
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3. BEX
% (coverage ) iR —MEH RGN KB LA . B 55Ra AR E Xk,
e AT B A8 SONAERE R GRS e R B 5 7 B SR S R HL . B RGP SEA& U,
Het7 RA B P HEE— K ANEI ) SRR () o AR AERE R G0 78 250 DL 3 F T Y
ARIHE

|UuEU R(M)|

Coverage =
u

MR E TR R, Bt — AR R SGO I R . LIRIHER ), Hh it
A RESARSC TR BAT BAT BAE L T P o B 550N 100% HYHERE R GET LURE &) it R A

DAL BSh, M T SALTTRURS), 200 TR MR RS R AT, &
MR IS 00, IS S T 8 B — R TE 3R G (L 5841 M

BT RE, BB R R,

(B L THT A9 5 S TR . 55 5O 100% Y B 58T LIAT TCE W) f AT BE A3 AT o R 1 S
HOWA RIS R G A K REIIRE ST, W GRS R AP AN R D i BB G041 o AR BIT AT 1Y)
YrahER BB, HINBRIRBZEAZ , IRAME R G R R ARE TR . I,
A L T AR S BRSO A il iR R R G I KRR AYRE ST o AR A0 H
BV, B AL RSB SR B, AR A A BEU , ISR R G i e R
TEfR BABMZTE 2 P I 2 Bsbr T LUTRE B R . SB— 25 B0

H=—ip®mgmn

X ()W b i A T EEBR ARTAT B0 S A TRE 2 1 o
55 T ANEPR SR 240 (Gini Index ):

I &, .
G —z;(zj —n=1p(i;)

XL, iR BN T EEp O N EIRHE R O i 51 3 R N i o R IRTROA RS T LA
LR e AT AT L 0 A1 B S AR A

def GiniIndex(p):

j =1

n = len(p)

G =20

for item, weight in sorted(p.items (), key=itemgetter(1l)):

G += (2 * j - n - 1) * weight
return G / float(n - 1)

(D £ WL.Guy Shanifll Asela Gunawardanafty “ Evaluating Recommendation Systems”
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28 H1F FHREFER%

HEERHMITERIE 100%

PR B G B R R B AN I T %l T I BT AT FE S RS EL A5
YW, XS EAEy =2 T, i BFIy=xih S/
(0,0)F0(1.1),

A SAZARITEAR, SBREBIIHEIF, IBLHEEREMIE R E X
WEAESA/ (SA+SB), M SLrl%n, HRAFURTXIH0,1],

MR AGRTEREY, IBLSATSR/N, MNmikfe &
BAR/N AR ARG TRAT B 4 BAARAS I 2], WA SABRSRK,
UNIOE- IR St i NN 100%

FEE2R U — N A B S RN, BPFTIESRA 595 RN . R — RGN
I T S AR TS A TR 250, LRI TR AT, NI S I ATT, AR
LA RGN DR . e, ORI THE TR S RN . R AHE TR AT T
i, AHEATEA B i U HE TN A T B2 ML S, TSN T, M, At
AHA T A A B R, BB AIN] . 35 %1 PageRank 1k L HA — & 19 5 KB,
USRI 0T A I SR HE R AR i, IR R RS RS — 2%, IBA BS54
HZRITE, MRS L ME, PageRankHEA ke

B4, WAERGREEA DRNE? WA RGP R IEA BB DR, 454 i #l
BB R R AR E AT B OGR I E— 2R A (2, TR ZAT9E R IIAE 9 A8 ( eanbilalid
DESE ) AT TR o PEREE ZR G A5 HAT T R A5ON; 1 fa S A s L e 288
RGUE WG AT i A s A T B R 3 e R B, G2JE MHEEES R ih i3 1 A it
TR 250, IRAMNSRG2 > G, s HE#A A v B H KRR

4. ZHEM

PGS 20, FE— MG, P TRERR R (I REE L) —2i shim
WERBERIRINER - IBA, A TR IZ R4, s £ T 2 Re s 35 T P R R 1)2%
MR, WS R TR 2L A SR . SRS R DA H — A s 3R e ANTE— R
AL, A P 4R K B ) B R — R, (B ERB P U R R S — 41
HOGEBIEAE SRR —1Y, AR ARSI HREE 35 P A — A D8R, T A48 5 N2 X
AN 2 24T, SRR S PR, X, MRS R R 2R, EE T4k
SRR, IR 2SI PR BB AR . IS B P 3RS St 7 200 2
FITIZ 4R, B HAT 2R

ARG THEEAN R PSP Z B AR E . R, ZREMERFI IR N Y, Bk
s(i, )€ [0,1] 78 XL T W hifj =z [l AR, R4 P ufHERES R R (u) I 2 REM 2 SLUNTR -

z i,_/eR(u),#jS(i’ J)

Diversity =1— 1
E|R(u)| (R@w)|-1)
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TR 2R GE B R AR AR T LUE SON BT TP HER 9 R 2R R 351 -

1
U

M BT R E SCRTLAR B, AR B AR B BE 1 pR s (7, /) AT DA e SURTRI 206 . ansR N
FEARURE R AR b I R ARRUEE , FRATER AT LIS 2 N 22 A e 8, SR R D I3k 8 04 AL BE PR R
RPN RIS, wErT LA B P ] 8 i 2R R 2

KT RGN R R BT AR, T Lhid o —N A S A -1 o R P =i sh e
FrRishimE R, B 80%ME HEBSIER, 20%ME A1 7EE s F o B4, Al IFRAtARAS[E )
HEFEDN R AFIRPA1080E R, Befshmf; BYIRTA 10580 f, WA MER; ChlET
A 8HRBNAE i F2¥ s f 5 DINRATSHNE R fsEshim . FEXAFFH, —BaAhCIIRE
AP, PO ERA —E M HE, BXEIER TP EZER, AR TP 2,
AEDZHPE, DINRE T2ME, A% IERI A EE268, BYIRAIA Z B P iy 2%
B, WA 2N, IR 2E0 .

5. #hatE

B HERE SR TG 45 T P IS S AT LA A W ibdaas A it o 78— I sl o S IR0 M 1) e
TR BT, FEARLE HT P Z R AE Wt o) A AT B i A HERE S R o s, L AandE— 1R
AT, R A AN N Z 4 T P HERE IR A T 2B 1 . 4T3 43 B0 W Yk it . (HE,
AT RESE P FER M B o, SR TE Al A, PRI i A )ty v P 2k
TR B iR AN RE 58 4 SEHURT A

O’scar CelmafE #1183 “Music Recommendation and Discovery in the Long Tail” “HilF5% T
SBIRTEE PN TN 00 2 P B 87 B 7 R R FHHERESS SR A TRE , DR AT T 40 i
ATRELE P A, R, QRS SR b i ) V- X 3R TR AR, IR A e 45 R vl fiE
LA s BT A

{EE , MRS SR B30 7 R B S Ak LUk, PRA AR [ P AN HE ) ARV AN R A o
PRI, BEAER b GE TR R 2O R A

BT JUARE G T ZREPERUE A R B0 R RS2 BIHERE RGN LR G . ACMIHERE &
i SR 201 VAR — 8 T TR S e R SRR E R il . iRt S8 A, 8
TR R4 v AP R A AR 2 1), T PR %) 2 AT 7 NS B2 A I 100 T i e 24
PEFGETEIME: . SO PR BRI T LG — T X M S R A R R IR S,

6. IREE

T (serendipity ) /AT JUEHERE R GG TR, 2R EE, B
ERREA T A XE B e f 2T RE I R, X NSt s B R R A e s

> Diversity(R(u))

uelU

Diversity =

D &L “Music Recommendation and Discovery in the Long Tail”, i}l Ahttp:/mtg.upf.edu/static/media/PhD_ocelma.pdf,
@ £l “International Workshop on Novelty and Diversity in Recommender Systems”, i}l Fhttp://ir.ii.uam.es/divers2011/,,
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FRTER X RG], A Rk AT E A S B & X PREA X PR Rl e S Iml B >k
I LA AT A SC L) B SCIXBI R SCan) ) & SCIX BIIEASARIE] ), I AFRAT T Se 2Eaht s R ¢ T
XA RITE SO A SEA S S

AT DAZE— MU X AR AR 9 DXl i — 2 F P B B SR R 52, SRS FRAT45 flutfe
FE T —HRIAE CImIEL ) RLSE XU IR 19834E I XIAEAE | Ji Aot . Sl 1R e, RAA
N FNIE AT JR 2 R HL R ), T2 P AN A X AR RS , I8 AT DA N HERE BAT Bt .
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(D £ W.Guy Shanifll Asela Gunawardanafij “Evaluating Recommendation Systems”

@ %Il Yuan Cao Zhang , Diarmuid O Séaghdha, Daniele Querciafll Tamas Jambor[¥] “Auralist: introducing serendipity into
music recommendation.” ,

® £ M. Tomoko Murakami, Koichiro. MoriffIRyohei Oriharaffj “ Metrics for evaluating the serendipity of recommendation
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(D £ lLHenriette Cramer, Vanessa Evers, SatyanRamlal, Maarten van Someren, Lloyd Rutledge. Natalia Stash, Lora
AroyoFlIBob Wielingafy) “ The effects of transparency on trust in and acceptance of a content-based art recommender”
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AP

9. it

A — B £5 AL R GRS AT, 3 T LA )l 2 A R 4 R T
BB S VRS- e SRR, ORI AR BELE 1 O IR R S A AT TR RIS — R
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Bl P2 IR E IR AIE IR 2 110 55 WSR3 1 i AT 55 it il AL 25 A B
LeRLHE, AT S B AR T, SR PR

MR M PRATS A S A FLIBE ) B R 0K BT R 55 2 Rl e TP A 4, R v
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(9 P RIS A A R - CAnPEI2- 17 o

BRtXER ESE(StinkBC@gmail.com) E= BEEhRIN




36 %2 ARARPAITARE
A S T i IR St GERhR)

- RIS S A (R

Ffeik A BEderA) Wik

- verATIRIEE (HRER 5 x4 ¥51.80
- EEEEANEEDS = i ¥eaoo IR0
A | ieismsic [ W ool DES AR
1

i'jﬁ.zo E #:EE dk=- as
ghl o 0 B ) HEDH. 20 BER = R R
- EEESHERE & e ARSI
- B BRSH LifR: ot-1-t
: e oz T #H: 463 = #: T8TO00
- SRS ESHHEZITRIE ENRIATE: 2011-1-1 F o oE:r e A KRR
- NEFIS Bl il I 5B NF: 9787115241009 | B R
- EEs

sg | SEE: RN RN | FLE | AAR gEz: 1 | &

R TR G L PR S (WA e R (E VNS

BI2-1 RERE P CBARZ R SI8 ) WP ErE WA SKAR R i i B
S U UR

ST P AT R B B S S AT R SR B, AR A — e X P2 AL pO Sk
iRz bRy 2 R RS S O AT bu Rl ¥ =) i VA NS ol o) s B 7B i N . A1 i) I
FI CAOHER 51 R REAE AN Wi it 1 COANEOGER O, TR R 2 11 O AR 3K

21 RPITAEEN
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(raw log ), JFRHAFREAE SO R G . IRZ BRI 55 S 2P in H B B P Aol 2
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Ho WA P Al TREAGER, XA B SRS SO eI H & (click log) 1.
— IR S A A 9T R H ARG B, BRI aE HE P MEEE— TP s
RIS AR ZE R DL S s it o 2RI, HERE R SR HL TR 45 It i 21 R s A el
PRSI HlR . 20k H S W A E o A U8 G, s B4 509 Hadoop Hive il
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T 557 WPy RGP B IE N i 0 B4, B A 2L ] (s FH T B B 33 AN

BRtXER ESE(StinkBC@gmail.com) E= BEEhRIN



2.1 A PAT AHIERA 37

B FEAHCR T B8R Sk SR Y S S T ST R YouTubed 2 50T R 58
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GUi ALY
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(D UL “Five Stars Dominate Ratings”, Hilil: Ahttp:/youtube-global.blogspot.com/2009/09/five-stars-dominate-ratings.html ,
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AERSE R AT R, AR A LA 2
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*2-3 APITAMFE—RT

user id FEHEAT AR I —FR IR

item id FEHEAT A X R —ARIR

behavior type FEAEIRRE (bLan Ml R )

context FEAEAT AN ETRSC, AR A R A

behavior weight FIAMRE (AR WEMWAAIT A, AR RERLRRARK; MR 1TH,
XAME LA 5 50

behavior content  fPhIANZ (AREIFRITA, ILABMAITFRIISA; RESTHRENITA, %)

IR FEAR Z IR AT DA S — S5 R A AT 0, THRE AR R AT R4S AR s
MH, fLerHErT e 20 —fE 8 (W EF30), MR, AUFEERGRZIA, than™=A4:
AR P FAT R 0 GO A A T AR S 5 1Y — Bk, AN R B S B S AN R A TR
H AT A R A T LA

OXLETXEENRERIBZEEE &K1 Mid R IULEEH P IDAMY D,

Book-Crossing st & X P2 70 A 4 4
O XLTXEEHNEMRIREESE H—Kc e &HPID. WS IDAF X5 HiEa .
OBLETXEENRYERIGREIEE B Kic U EHPID. W IDAH P X5 =417

O £ “Book-Crossing Dataset”, Hilil: Ahttp://www.informatik uni-freiburg.de/~cziegler/BX/.
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221 APREREMYSRITENS S

TR LT H BB RIS & B, LK A AR 2550805 43 A AR5 S —FPFR i Power Law [ 43
A, XA ATE BRI G FR K B .
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KM AR Rt b S 2 R B3 7, 193248, M KA iiE 5 R Zipt w93 S S0 B
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J T BB P AT KRS, B 1B Delicious MICiteULike B i 8 —A H 1 R i B 17
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(D 2 Whttp://www.dtic.upf.edu/~ocelma/MusicRecommendationDataset/lastfm-1K. html,
@ £ lLhttp:/metflixprize.com/,
@ U IR T Power LawPl %7, ik Fhttp://mmdays.com/2008/11/22/power law 1/,
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PRl R RA R B L e g — e P H O, R AT B R A B 2] o A B0 M
iy (ARFEERM=8 ), Peie— 0 fE IR, FR T RIM- 1R85 . SRETEIIZREE Bt F P
PGB, JEAEAR B P AT A T, St AR PR bR o O T BRIEPEIFE AR A
St U A AR, T T MRS, JF BAERUCERA AR AR o SRR MU SRR S A
DFEARI P B N iR B PR A

N Pythonf Ui 1K K 42 BEAL 0 BN ZRAE AN IR i e -

def SplitData(data, M, k, seed):
test = []
train = []
random. seed (seed)
for user, item in data:
if random.randint (0,M) == k:
test.append([user,item])
else:
train.append([user,item])
return train, test

X, BRI POR R Ak (0<k<M-1) FIAAFEBIFEYLBRT T seed, #EATMIR SRR
IS BIMA AR AU ZREEFIIRAE , SRS 0 A TS, T MU SE R i~ B Dy fee Je T i
bro AR EOERT IR SR A AR S BUAER Cover fitting ), (HUREHEEE I, KR
AETRIE, Sy ¥ PRUE i B RS AP e S, T L T — IS

2.3.3 FMERR

X P AEREN DA (IERR®w) ), A ud EASE EE R PIAE5  T (), AR5 AT L
TR [ PP O RS B

Y |R@)NT ()

Recall = MZW

O BHRAETEANME B L http://www.grouplens.org/node/73
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> |R@)NT w)|
Precision = &

2|Rw)

u

A IR 2/ BT -1 C R S e A BRI R, R R R &
I R A 220 e R A T P = i bPoric st . R I B 45 1 43 M]3 RN s % u
I

def Recall(train, test, N):
hit = 0
all =0
for user in train.keys():
tu = test[user]
rank = GetRecommendation (user, N)
for item, pui in rank:
if item in tu:
hit += 1
all += len(tu)
return hit / (all * 1.0)

def Precision(train, test, N):
hit = 0
all = 0
for user in train.keys():
tu = testluser]
rank = GetRecommendation (user, N)
for item, pui in rank:
if item in tu:
hit += 1
all += N
return hit / (all * 1.0)

B TP B R B, ARSI TRE R iR, BRSO T R A KR
BTy, bl SRR SRR K R Y s T o X B, JRAT R B B Y
|UueU R(”)|

1]

B RN IR IR Rl & Z2 R LR o ISR A i i R i 4 2 D — A
FHF, B2 S22 100%, W N ARES AT AR A A Y A %

def Coverage(train, test, N):
recommend_items = set ()
all_items = set()
for user in train.keys():
for item in trainluser].keys():
all_items.add(item)
rank = GetRecommendation (user, N)
for item, pui in rank:
recommend_items.add (item)
return len(recommend_items) / (len(all_items) * 1.0)

Coverage =

BRtXER ESE(StinkBC@gmail.com) E= BEEhRIN
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5, FATET EPEMAEE R, X BT S) R b ) -1 0 A T B R B 2 2R Y
BIAIRE o QNIRRT A A BRI T, IR BRI B IG5 DU A 4 2R LB

def Popularity(train, test, N):

item_popularity = dict ()

for user, items in train.items():

for item in items.keys()
if item not in item_popularity:
item_popularity[item] = 0

item_popularity[item] += 1

ret 0

n =20
for user in train.keys():
rank = GetRecommendation (user, N)
for item, pui in rank:
ret += math.log(l + item_popularity[item])
n +=1
ret /=n * 1.0
return ret

DHL, FETTRF 04 T BE I B A 7 BEBORT R, o2 DR DA i BRI 7 B A il 2 1
For i, WO, AT R A E AR

24 ETLEEIEE

T B A AIL B RGP RIEA I, ZEEAMUE AR TSR] TIRARISE, i HAE
W AAREN TR BT ARSI RS, — IR T P R R g s, 2k
FTWy B O EE IS . R LR X AP EIE A TR A AL, W BT TR LSRR R
HEITE

241 ETRAPMETIEREZ

FT P B PR DR AE e RS P il B I . T UAS sk, XN AEAYHE A= bR
BT RS o IZBEAE 19924 pdR T, TR T UL IE RS, 199448 GroupLens/]
THEEIE . 7R )5 EFI20004F, IXFIEHCURES: RGUOIEERE 4 L . AR Ik
AR, N AR A, ARG TEAERE B3R AR et T, JF i S 8ol
ATV

1. BREZ

BRI AR, WIS 2 4 DTS S 2 (R AR LAY IR R, LD “FRREZ AT ALl A5 |
“TNOZF AT AR A5 XA, IR AT T — SR . X R B S R A
HEAER)—FBIT o TR, DB AT RESTHBARZ N, SRS U e BT s 2 Fir A
WL, —Jr e PO TR R, EAREARAEXTT, (EH 32 A0 PR il L Fi
A IR PTG . A4, TE— DR RS, H— D AT ZA e
i, AT RASEHRBIABAT R GER AR T, SRR AEARLE ] - B | T T AT W it 94
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mnfEAEZE A XFIOEFCA R TR P e R e ok,

M BT RER AT LUER], BT P PR A R AR

(1) FENFH bR P 248 H P 4E 6.

) B ESTRH A ERA, HBHP A i a4 B P

BRI RS TR H P A 2S8R RURE o X L, DR IR]a U 0A Tk 3R A T A AR DL
TG AL . 25 P ufIE v, 2 Nw)EA P ol 26 3 ERBYmES, SNO)
K PVESGH L IERIBES . B4, TATT LS W ) Jaccard AU HL T T u FIvir)
SLERAHALEE «

, =|N(u)ﬂN(v)|
" INWUN®)
B A AR XA LR
y _IN@NNE)|
IN@|[N )|
T AE2-670 1P AT R R B, AT UserCE 4 L P A U R 17 15 %
Wi, JHPTARPD S {a, b, dY AT FPBRER (a, AT TR R SKAIBLE AR S
FH AR BRYSSERARLEE A «
_ b diNfa,el| _ 1
Ja.b.d3] |ta.c)] J6

AB

K2-6 A7 ic s
1B, FATrT AT AR C . DEJARLUE -
fabdiNtbel] 1
l(a.b.d} [{b.e)] 6
_ [{a,b,d}N{c,d, e} 1

Jla.b.d| |te.d.eff 3
PAARSZARLEE g9, SR AR AT AR A0 T i D .

def UserSimilarity (train):
W = dict ()
for u in train.keys():

WA D

BRtXER ESE(StinkBC@gmail.com) E= BEEhRIN



46 % 2% ARRPFATAHIIE

for v in train.keys():

if u == v:
continue
Wlul [v] = len(train[u] & train([v])
Wlu] [v] /= math.sqgrt(len(trainfu]) * len(train([v]) * 1.0)

return W
AR X A P R AR XA BE ST B AR BAE o M7k B TR S22 BEJEO(JU*|U)), XA
F P AR AR R RERS o F50 1, ARZ P2 MDA X IR R = 47, RIARZ R
BN NNE)| =0 o ERPFEEARZ I AR S AE T TSR Z MR B i —
AR, RATATLAE SE iR [N@) NN )| # 0 B P X (u,v) SR FF R % B0 B DL 43 B

JIN@|[NO)|

ik, BTLAT Ses s M BV P A BEIHER , XET R RO AEX I i e A A T R P
G AREHEFECulvI= [N@)NN)| o T2, ABREF oFI = vIF i TR HER T KA~ itoxd
NGRS Clullvi=K. M, AT RS EHER th R st e g P g, ¥ 3]
F I PO R Clud VN, B ZimT LIAS 2 ETA P Z 8 R0 Clul[v]e T T HACASSE
T R R

def UserSimilarity(train):
# build inverse table for item_users
item_users = dict()
for u, items in train.items() :
for i in items.keys():
if 1 not in item_users:
item_users([i] = set()
item_users[i].add(u)

#calculate co-rated items between users
C = dict()
N = dict()
for i, users in item_users.items() :
for u in users:
N[u] += 1
for v in users:
if u == v:
continue
Clul] [v] += 1

#calculate finial similarity matrix W
W = dict()
for u, related_users in C.items():
for v, cuv in related_users.items():
Wlul] [v] = cuv / math.sqgrt(N[u] * N[v])
return W

[FIRELAI2-6 P P AT o B R BRI S . B o, WSl - P g EHIER (Al
2-THR )o SRIG, HESL—4 x AR TP ARUBERERE W, XETWkha, B WIAIBIRIWIBIATNL, I
THrdhb, K WAICTMWICIATNL, LIS S sS i Yah ), FNTnT LIS 22 m Wik .
X W ARSEAMAEE R 737003, SRR WER LA BT LIRS e A - B AR BLEE
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o
o
(e}

K2-7 Wb EHER

R P 2Z [ B DS A L 5, UserCFRBIR 2325 P HELE AN A 4585 B AR AL, R KA FH P B W )
%uuo T U R T UserCFRAE P P ok B i 0 SO R A
pwi)= Y W,

ve S (u,K)NN (i)

Hrf, S(u, K S FH PGB REE KA, NGO a 7 AP ES, wa
ﬂzﬁﬁ)ﬁuﬂlﬁﬁ}ﬂvﬂﬁ CERARDLRE , r ARGR I VR At i 680 I?@@Fﬁﬂﬁmﬁ*ﬁjﬂ%ﬁ%\fimﬁ
i, LU =1,

AN AR SEEE T T ) UserCRAE R LT <

def Recommend (user, train, W):
rank = dict ()
interacted_items = train[user]
for v, wuv in sorted(W[u].items, key=itemgetter (1), \
reverse=True) [0:K]:
for i1, rvi in train[v].items:
if 1 in interacted_items:
#we should filter items user interacted before
continue
rank[i] += wuv * rvi
return rank

A RS, W LA - AT ABE T HERE . JEIK=3, I AXWdhe. elefidds i,
P A] PSPPI HERE G T Ao R UserCFRI:, P AXTHIdhe. ef4HERIE -
pd,c)=w, +w, =0.7416
p(4,e)=w,. +w,, =0.7416
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F2-4iE it MovieLensBE4E I Y B 2R 5208 SR P SEAHE 1 O RE . UserCF R — N EHE S
BK, BYRAEAS P BE KA R SR AT LB T P, SRIGHEEEIB KA P OSBRI P i o PRI S
LRSI T AEKIE T UserCFR LM REFS b o

#2-4 MovieLens#HiEE&E P UserCFE A ERRIKS T RYTEE

K W Ox A B % B 5 X% woiTE
5 16.99% 8.21% 51.33% 6.813293
10 20.59% 9.95% 41.49% 6.978854
20 22.99% 11.11% 33.17% 7.10162
40 24.50% 11.83% 25.87% 7.203149
80 25.20% 12.17% 20.29% 7.289817
160 24.90% 12.03% 15.21% 7.369063

R T R WEZEAEAE F R A AR, R2-54 T R REARHERE L R . R,
Random Bk R AR BEALPEIE 10 P A 7= AR A o0 ) A AERE SR ST Y, MostPopularfii
DNIF2 R oty B A T BE 25 T P HEAE A TS 7 A b A T A ) b e AT TR L0 i o X I A A A
MBI R E, (HEN IR TG, WNF2-50178, MostPopularf- 75 R F1A 1]
i TRandom B9k, (HEMEERAEFAL, SRR AT, 7T, Random$ik 13
G ERRARMG, (HAEEREARE, A AT R,

F2-5 FMEREETEMovieLens#iEE T HI % #E

oW X a2 B % B XK w7 E
Random 0.631% 0.305% 100% 4.3855
MostPopular 12.79% 6.18% 2.60% 7.7244

InZR2-4FZR2-577, UserCFRYUERA AN A 1] AH X MostPopularf ke =y 1R 1% [RIAT,
UserCF Y74 55 R L (2 T MostPopular, $#EF745 A MostPopularAS KT, [A]E AT LA & IS HK
JEUserCFIY—NHESE, BB A L I & R e PRl 2 A — g 1 52
O EMEMZEE WUES, HEREINEETE (EFRMA R ) RSN
PR . TEMovieLensEHEEE T, BEFEK=807: 17 2 3) A5 FL B iy O UERR SR A [m1 %, At ik
FEEIE KX T AT R AR RGN B LU, YR, HEARZ R 0 B Kt A 2R 1)
UK, BT —E BN, SEAT AR AN RS B
QRATE LRSI, 7E30ERE BRI UserCFHEFES R g T B2 K E
T UserCFTEZRBAEREIT 275 Z2 /D FWRXGERAR R A TP 192488, IR 2 RKER, 2
FiNZ, ZER ORI T 2RI TR i

O B=X WLUFER, E3MEEEE L, KR UserCRHETELS R I0E TR 8N, iR
RS R R IRA T RE B3N, BEE AT RERS N, UserCFBOR AN [a] FHELZIN THIPIA,
X Y ROk R PR s T 7 5 R A A
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2. A FHRUE T E R

BTG TR D SRR iR T A AT (R AZD), X Aad TH
K, AT TS AT S A FOR S R User CRRUETEERE o

B, VBB, RPN RS 23l CHrtey i), X 22 2 ARE I TR,
D A 2R 22 b B /N RS CRr e it )o (ELASRPAS FPRSd CBis a2 98 ), AknT
PITA R AT T 8 FE AL, R FOA P B Z i A S Sk AR A5 o i, P 0
VeI 19 R B [RIRE AT SE REBEARAT LGB AR UL . R, John S. BreeseEi 3C i T
WA, REH P AT TR P SR «

1
z €N (NN () m

uv

NGV )

T P R PSR DGR e T R T

MLES, ZANld ————
log1+|N(i)|

U B2 o
ARAPEEIET IR P AU 2 A UserCFA 10 A User-IIFR L . N AGICISSCEL T iR
FUORRLEE A

def UserSimilarity (train):

# build inverse table for item_users

item_users = dict ()

for u, items in train.items():

for 1 in items.keys():
if 1 not in item_users:
item_users([i] = set()

item_users[i].add(u)

#calculate co-rated items between users
C = dict()
N = dict()
for i, users in item_users.items():
for u in users:
Nfu] += 1
for v in users:
if u == v:
continue
Clullv] 4= 1 / math.log(l + len(users))

#calculate finial similarity matrix W
W = dict()
for u, related_users in C.items():
for v, cuv in related_users.items():
Wlul [v] = cuv / math.sqgrt(N[u] * N[v])
return W

D £ W.John S. Breese. David Heckermanfl Carl KadielJi 3 “ Empirical Analysis of Predictive Algorithms for
Collaborative Filtering” ( Morgan Kaufmann Publishers, 1998 ),
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[FRE, AR S User CE-IIF AR RE , T4 HAMUser CR#EATRS L. 72 B —T7 1Y)
SR, K=80HTUserCFRYPERERAY, PRI HL (1 SE 56 (AR e LK =80,

WN522-6F775% , UserCE-IIFFEASTMERE FISAL T UserCF ., 3% 156 B AETH FH P 24k BE I % 18
Y R IRA T BE XTSRS A0 T i AT HE B

%2-6 MovieLens#iE&E hUserCFE £ fNUser-IIFE LB LE

RS & B X g = X w7 E
UserCF 25.20% 12.17% 20.29% 7.289817
UserCF-IIF 25.34% 12.24% 21.29% 7.261551

3. KIRFEL RSt fF FlUserCFRI I+

AR EEFRATE e BT 5 i PR E 98 5EE (TtemCF ), UserCFAE H AT AYSEBRA H H i
FHIAZ, Hh R4 HE EDigg, BTE20084EMHHER RS AT T 24", Diggfdi Fife
HRGEREFAWRGE RS, B ARGESIT R, R RESA 15 000555 SCE, i
BSOS TR A R, 1 H 24822 5IAR K . It Diggbe f NZis i HEE R G P NiX 4 £
e SRR B ELIE A ECSE I N EE, RIS SRR A VLSRRG

DiggfEtE R GV BT . P fEDigeH B 25l “Ti” M “BR” (W2-8fn, Ml
FIPITFIE “T A “BR” B9 ) PR T AERE A O SCER AL . Y T—
SCEE, Diggh iz F P X SCEEA 24, i BRI SCRErE s M A P . 285, Digg
BN I AR IZH P IS R Z Hr T 13X SCEE R A P, SR 28 b A IS e N\ et Tt ) HCAth
X, IR E AR T IE ], Diggll A2 UserCFE- B 1 AL IRAS

DiggfE & A TR RS G IRCE, FEREPR TR,

Q M sEsm. /P T R “BRT BIAT RN T 40%.

Q F R PR 34 AR ) 45 A8 ) LARAS 200 55 HE A 45 4 o

Q R A B3 G BRI RSN T 24%

Q P PFEHEm 7 11%.

MR, L R T R R G AVl I R AT, HAEABIIK SR,
WA AR SE 2 BA UM, HISEHuE B TR RS A Rk

D £ . DigghY B J7 1 % http://about.digg.com/blog/digg-recommendation-engine-updates, < Digg it HE#2E 15 A TEAN
312 W http://vimeo.com/1242909?pg=embed&sec=12429094 A1k »
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ved Stories Find People

w
W

My News  Trending ~

152 Germany s President Steps Down &

a0 online.wsj.com — German President Christian Wulff resigned , bowing to enormous
pressure in the wake of a string of disclosures over his personal financial dealings

NewsMeBack > World News

50 3 81 10 Comments  |#) Comment
106 Apparently there are truffles in Amsterdam that make you
g o trip as hard as mushroom &
vice.com — In the bucolic pastures of Hazerswoude-Dorp, nestled in verdant fields of
ruminating Holsteins, lazy windmills, and pert tulips, lies a quaint Dutc
hasai185 tt Business
B39z a5 6 Comments [#] Comment

203 This Is The Best Car Under $20,000
@/ (3 autos.aol.com— So, we are sticking to sedans priced legitimately under $20,000 by the ‘
|

tm]e you dn e them away. And we have applied come up with a Top-Five

Sponsored by AOL Autos

449 Moochers Agamst Welfare
€ (3 Nyt com — There is a strange redness to America's safety net. Why do the regions

that need the hn\plng hand elect politicians who want to tear it down?

philperspective Politics

Essk ¥ 12K 194 Comments  [#] Comment
B A DiggMuli, & rFAHSC N A BV ERUE JFE VAT

[#12-8  DigghMy NewsF[fi

242 ETFYEBhELIEES X

TR IE (item-based collaborative filtering ) .73:42 H Ak S0 R 2 1
TCIR W SR, i jENetflix. Hulu, YouTube, HAEFEFIERIAA XL, AT AL
BRI AR, SRR AE G T, i SE PR SR I 0k

1. BRNEE

FEF R PRl 8 A A — e W (WNDigg ) A3 3] TR, (HiZE A —Leliul . Bk,
Bifi 7 DR 3t P FH P 5 H RS, T P 2 @*ﬁur%ﬁl@ﬁtﬂé@[ﬂﬁ, Haz S ) 2 A B s
)42 2% 8 AR R PR KGO e & o R, JEF P O PRI e ARMEXT HE #2455
Wk, Bk, AW TR S A RS T 5 — AT W D e i s

LT B PR AT B A R PR ItemCF )25 FH P HEFAARSE AT ] =2 T2 X (%) 40 db AR LU O 90 i o
retn, A RIS CBARIZE IR ) Mg RHERE (PLgR~d ). Aid, ItemCFHEIT
ASHF b B N S SRR Z B AL, & R 2@ AT P AT e S 2 TR Y
LR o AN, W AR BELA AR R B AFARLEE 2 PR X 0 s AP P RIS 3 4
B, [EI2-9/@/R T W Hifh 7E iPhone i i F T b #2411 5 iPhone H G A R &, 17T AH OC 7S it A2 3K

(D £ lLLinden Greg , Smith Brentfll York Jeremyfi¥] “ Amazon.com Recommendations: Item-to-Item Collaborative Filtering.”
(IEEE Internet Computing, 2003 ),
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iPhone 1) FH P A28 i A SE 118) LA 7l ot o

LT B EI Rk USRI AT LUK P A D0 o A7 R 2 R 2 SR AR AR R, L an 2 FH P
12 (K e /\EB ) MR T LUZ A P Z ik CSTRESCAEAS ). Wn2-1017%, HulufE A
WHHEAA R temCF 25 B MRS R UL T — D HEFERRRE 101 T R HLARR J2 FH P 2Z i 5
MO A

Customers Who Bought This Item Also Bought

gﬂ

f:

Apple iPhone 4 16GB
Smartphone Black
(AT&T)

.....

$520.00

=

IPHONE 4 16GB GSM by
Apple

Frdodcdety (43)

$729.99

Apple iPhone 4S5 16GB -
ATET - Black by Apple

PR

Page 1 of 19

[

Micro SIM Cutter,
Converter with 2 SIM
adapters

......

Frdcdcdety (147)
$4.85

D

Apple iPad 2 MC769LL /
A Tablet (16GB, WiFi,

iPhone Sim Card Tray
Open Eject Pin

iPhone 3GS 16 GB Black
Unlocked by Apple

Apple iPhone 3G 8GB -
Unlocked by Apple

»

Black) by Apple _(Compatlble for All Fodrdeveey (9) Fededcteey (77)
Fedctcders (615) iPhones) $409.95 $285.00
Yolodroly (20)
50.59

HRIE LY Z s, R ARSE N A B ERUR S BT
Fl2-9 S Thifh f LA FH P I S iPhone i i 23 5K Y FCAL R i

Recommended for You

Click here to see all recommendations. If you are not Liang, click here.

Hidden Potential
3 % & ig

MasterChef
*hAk

The Universe
FhAokd

HEERE
WAL Hulu B3, [T AR SE N A I 2 VRO SRR AT

F2-10  Huluf)/MHEAL SR
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FT Wi i p Rl g E R A
(1) B Z T AR LR
(2) FRHEY S A ARACLEE FUR P 8 D3 S8 AT 25 P A LR 1 35
129 1V Shifh g /s AH W) b A2 AR RSE: “ Customers Who Bought This Item Also Bought”
(VST 2 ot O P P U 28 W) S R AR o ) X RJTE 1 SCH &, FRATTAT U T T A X
S AL EE «
_INoNNG)|
w, =—-
T NG
B, AMBENG)Z ER A PR ST [N Q)N NG| S RIS B R i i FE
B Wik, a0 LIRRAR =k shit P oA 20 el g FH P = ke iy
FIRAKRBRBEERBAE, HR2EFEE DI, R R, IREZ NEBEIR,
ME2awsi Bk, Bkl Bk, %A Sl U S AR AT TR A IR AR LR, X
XTEOTAEK RBAF B RGO UL D AR R — DM rRetE . b T I T,
ATV miy A=
INONNQ)|
INGNG|
XANAIES] T WA, RIS 1 AT 10 2 FVAR 229 st ALY 7T e o
M TR E AT LR S], 25 PHEREDE A AR AL B 2 R o e 3R [F AR 2 H P &
W, R U TP 0T LA SE S TR0 D7 s 24N R Wi DTRR” REARLRE o X FL T 2R —
MBI, SR B P 28 S FRAESS LA D7 T, R R - it &8 T — 1 P %R 51 5%
BB 3K P~y it vl e T BRI LA, AR~ a8 TARZ H P s &, IFAE
T rT g Ja F el —A~4uisk, PR A AR R AR RS .
FUserCFAIEZAL, FHltemCFR LAY AR LI Bt w] DLy e gy FH P-4 i (B HESR (RD
RS P S — AN S =R s B8R ), SRIGXT RSP, Bt 510 3% b 4 o
PESEIAERECT L. PRI AN R i

def ItemSimilarity (train):
#calculate co-rated users between items
C = dict()
N = dict()
for u, items in train.items() :
for i in users:
N[i] += 1
for j in users:
if 1 == j:
continue
Clil (3] += 1

Wij=

#calculate finial similarity matrix W
W = dict()
for i,related_items in C.items() :
for j, cij in related_items.items():
Wlul[v] = cij / math.sgrt(N[i] * N[j])
return W
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P 2- 11— R L T A R PP 34 St RRRURE () R B8 1 PR R e 22 2 3 AR FH P A5 R
Sk, H—ITRE—NH PSR ES . R, MTFEANES, TRAOTE B &
n—, B —AERE, ORI S A NS B T g R . o CL e % T RIS B0 i
AP P8 Bn, B CHFRIE—ErT LIA B8 6h 2 0] B A s AL EE R R 7

alb|c|d|e
a 1 1
b1
& h,
di1
le
alblc|d|e
a
b 1 1
C 1
] a|lblc|d]|e
a,b,d /e1
a 1 2
albjejd]|e
b,c.e 3 b |1 2 1
b
c d - C 1 c 2 2
d 1
b,c,d El d| 2 1 2
alblcld|e
a,d \a : 1
b 11
C 1 1
d
B

1

olalo|o|o
Ty

B2-11 — AT AL Y T R 1

F2-TJE/R T {EMovieLens i g A I LR P 13 B2 Z AR OSSR . AN PR
s, RAETEIH SR BA A MR A A BN, B ltemCFITHA AR AZE T AN N E &
AR R . —BokUl, FRIIERE . FEMBEE . RIXSEHERE | R E SN X
AT HUBCRAYARURE o

%2-7 F|FltemCF7EMovieLens#iE & 115 Ay B 2241 E

B ¥ B O® | E
Aladdin (1992) Lion King, The (1994) 0.5685
Aladdin (1992) Beauty and the Beast (1991) 0.5634
Aladdin (1992) Toy Story (1995) 0.5292
Aladdin (1992) Little Mermaid, The (1989) 0.5227
Aladdin (1992) Forrest Gump (1994) 0.4589
Drunken Master (1979) Akira (1988) 0.2086
Drunken Master (1979) Hard-Boiled (Lashou shentan) (1992) 0.2058
Drunken Master (1979) Rumble in the Bronx (1995) 0.1942
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(%)
B B B E
Drunken Master (1979) Police Story 4: Project S (Chao ji ji hua) (1993) 0.1917
Drunken Master (1979) Jackie Chan’s First Strike (1996) 0.1911
Toy Story (1995) Groundhog Day (1993) 0.5373
Toy Story (1995) Toy Story 2 (1999) 0.5314
Toy Story (1995) Aladdin (1992) 0.5291
Toy Story (1995) Matrix, The (1999) 0.5012
Toy Story (1995) Back to the Future (1985) 0.4980
Sixth Sense, The (1999) Silence of the Lambs, The (1991) 0.5499
Sixth Sense, The (1999) American Beauty (1999) 0.5466
Sixth Sense, The (1999) Fargo (1996) 0.5250
Sixth Sense, The (1999) Being John Malkovich (1999) 0.5242
Sixth Sense, The (1999) Usual Suspects, The (1995) 0.5231
Matrix, The (1999) Terminator 2: Judgment Day (1991) 0.6691
Matrix, The (1999) Total Recall (1990) 0.6282
Matrix, The (1999) Men in Black (1997) 0.6210
Matrix, The (1999) Jurassic Park (1993) 0.6130
Matrix, The (1999) Star Wars: Episode IV - A New Hope (1977) 0.6008
Forrest Gump (1994) Groundhog Day (1993) 0.5568
Forrest Gump (1994) Men in Black (1997) 0.5067
Forrest Gump (1994) As Good As It Gets (1997) 0.5026
Forrest Gump (1994) Ghost (1990) 0.5020
Forrest Gump (1994) Toy Story (1995) 0.4948

TEAFENWy it Z IR AR AL, TtemCFad i 4 R 23 S5 T P ust— AW i 2%

P, = z Wil
iEN@ONS(/.K)

BN R BRI 2, SUK) R IR T S w i
BRI . r R Pk i . X TR R, A Pt ) i e 7 o, BV
ra=lo ) VAT SR, P 7S S DL 0 B TR P 251
LA AR R . 2 SRR S B AN TR

def Recommendation(train, user_id, W, K):
rank = dict()
ru = trainfuser_id]
for i,pi in ru.items():
for j, wj in sorted(W[i].items (), /
key=itemgetter(l), reverse=True) [0:K]:
if j in ru:
continue

rank[j] += pi * wj

return rank
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FE2- 12— T b HERR R R 0B 1 B 7, P EK (C++ Primerd SCHR) AT (4
22D PIART, SRIGTtemCFE X iAo i3 A E AU 3R, SRJE A e
SCHBEH PR A5 BB OSEBRFERE o FE AN, TtemCFZ5 FH P R (LS8 ), 2R X AR A1 C++
Primer™ SCRR ) AAML, AL 0.4, 1 HXARFUAMA (it 3E) ML, MRS, % s
FAPX { C++ Primerh SCHR ) AOMGBRIEIEL.3, X (238 ) MUNLBRESR0.9, ABA A (5
BRI ) B2LEEEEL3 x 0.4+0.9x0.5=0.97,

CHufe HAR 1.3%0.7=0.91
C++PrimerHr Rk 1.3%0.4+0.9x0.5=0.97
©
fRAD K 4258 —hi 0.9x0.5=0.45
0.9
e Effi"f,ﬁ)‘fmicH 1.3x0.6=0.78
RFEERIL 0.9x0.6=0.54
RTCATS CHEGREME Bt SRR Rk 2 —HR

F12-12 — MR T A ) )7
MEAMF AT LA 2, ItemCFAY—MIEFit e vl AR AR AR, BRI - b s 80
Yyt AR HEE LS R T RS . AU SEBL 1l iR A9 Ttem CFARY: -

def Recommendation (train, user_id, W, K):
rank = dict ()

ru = trainfuser_id]
for i,pi in ru.items():
for j, wj in sorted(W[i].items(), /
key=itemgetter (1), reverse=True) [0:K]:
if j in ru:
continue
rank[j] .weight += pi * wj
rank[j].reason[i] = pi * wj

return rank
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#2-881 i T fEMovieLensByii4E | ItemCFRA A B L IR I A ML RESEAR I PRINZE R . %R
FEEETEARIKIE T RIPERE . MRAER2-8 P A EHEFRATTAT LIS tH AN T 4518 .
QBE CEMEMBEE) 0 LIA B TtemCFHER S5 R ARG AR AN KR IE AR X5 51 AH
SRR, PRIHCE A 3 ) KOV 3RA B A B R 2
QRATE  FUserCEAIR], ZHKA ItemCFHERZ5 3 GAT A2 A2 58 42 IEAHSCHY o
BEH KOs, S5 RmATRE i ey, (H K e —E R, AT A 2 AT W]
A

QBXEEX KUINSHRAZNELZR.
$2-8 MovieLens##E&E hItemCFE E B4R HER

K ;R A [ X B = X woIT B
5 21.47% 10.37% 21.74% 7.172411
10 22.28% 10.76% 18.84% 7.254526
20 22.24% 10.74% 16.93% 7.338615
40 21.68% 10.47% 15.31% 7.391163
80 20.64% 9.97% 13.64% 7.413358
160 19.37% 9.36% 11.77% 7.385278

2. APIERE S EUE RN

AHTTE F e il LA B, 78 PR 8 A1) ™ AR ARURE 2 R o e 13 ) e AR 2
HRGERFNF, BATTE L, B HP BY 2488 R AT Y S AR LB P2 A= BTk, B A, AR
FH P DR AT ] e 2

A X 24—, EIFER, JEEHET MW E80% M Fi& kA 2. B4,
L WA A B 2 N 80% Y F5 o BB YA 1007 A4S, & Uitk T80T7 4%, MR
X ItemCFRJ B AT LI 2, X ERE FENETEIX A4— D, A 80T AT Z [t £k 1 AH{RL
B, e, A R E A — 18077 80T HY R 25 M

THNATLES], SN P BEARTEER, (R e IR T A B a4k, i Hix e 457
o 1202 K B AAR 22, T DA AS PO AT I K A5 (%) T AR ML RE Y ST RN T /N T —
ASHEET LA A O3 15 S0

John S. BreesefE i 3C " T — MR MIUF (Inverse User Frequence ), RV 7 3 BREE X540
B, AAIA A G BRH P X5 900 et ARRLBE ) BTRRA 12/ N TANTE BRI P, A4t B %38 inTUF
SHCRAE IE D b AL T334 3K

1
Z ueN(i)ﬂN<.f)m
w, =
y \/| NO|ING)|

(D £ WLJohn S. Breese, David Heckermanfil Carl KadiefJ “ Empirical Analysis of Predictive Algorithms for Collaborative
Filtering” ( Morgan Kaufmann Publishers , 1998 ),
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%, ERAYAZ FROHE RS — R, X TARZ A TIEERR S, ten
HPIRAEE T4 2 R80% A5 A P, O T kS A DL R P TR, AT eI PR R —
TR DRI FE , AR AN A BAR PR A e S

def ItemSimilarity(train):
#calculate co-rated users between items
C = dict()
N = dict()
for u, items in train.items():
for i in users:
N[i] += 1
for j in users:
if 1 == 3:
continue
C[i][j] += 1 / math.log(l + len(items) * 1.0)

#calculate finial similarity matrix W
W = dict()
for i,related_items in C.items() :
for j, cij in related_items.items() :
Wlul [v] = cij / math.sgrt(N[i] * N[j])
return W

AN L AR M ItemCF-IUF, T IIFRATH B LS Pl A . 7EX BIRATA %
JESEIKIIFER , TR KE A 76 11 T S5 56 B S U vl 6 R AR A (B0,

WNZR2-9f7R, ItemCF-ITUFZEHERG R AN B R A8 45 _ L A ltemCFAHGT, {HItemCF-TUFH &
P TR R E R, FRIK T RS R . WX A B, TtemCF-TUFRfSEGHE T
ItemCF 255 RE

%2-9 MovieLens#E&E B ltemCF & % FltemCF-IUF & X B X Lt

#om X a2 B X g 5 ¥ woTE
TtemCF 22.28% 10.76% 18.84% 7.254526
ItemCF-TUF 22.29% 10.77% 19.70% 7.217326

3. ¥ E Ry —1k

Karypis?EIFFE 1% BLASEH ltemCF A RBEE RIVERE R T —fle, TR AR T .
HAF R, MR LA TY AR w, IEATT U T ARSRH— 2 5 AL E
%EM;W':

Wi

HEIKV%

HASL, A— AR AP THOMAER B ERR R, B vl AR e i B s R A A
—ROokUL, BidhEeE TIREARME, KPRk R IR EE . 22— M1, Bide—

Wy

D 2 ILGeorge KarypisfJi X “ Evaluation of Item-based Top-N Recommendation Algorithms” ,
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AEFE M, A PR ——22 5 M3 o R4, TtemCFR R AU — &40 5% o f
e A REARLBE B3 i R sy i) AR LB R T4 s R RN gl R ARMBLEE o fHR 28 5%l 22 [B) A
AEBLEE R 2 8] PR AR ARLEE EIAS — e AR TR] . (BRI 7 A I 2E——AFIB, AZEW i 22 [] () A B
FER0.5, BAY&h 2 BIR AL 0.6, 1T AZSY S FIB2EA i 2 6] B AR URE J20.2 . FERX RO,
WER—ADFH PSR T S AZY S ABEY A , AlltemCFZA A THERE , HEE ST E B A
KB S Z [ AR U R, (HAnRIH—1bZ )5, AP 2Z BIAAEAE R T 1, BIYMhZ
[ AR R, ARAXMIEOLT, AP AR SRS A IS B, IR At HESE51)
T AZEY) S FIBIEY) AR B A NZ R KRB SRR . XA AT LAE AR A A —4E T
IR S 2R

WA, SFPAARFERZLE, AN Z AL S, T AFERZEHZE Y
AHABEAR W — kUt AT TRYZEHZE N AU — M LR . WA T IH—Ak, S asfiErs
FEAEHAT TR BRI i, T K 2 it 2 BRI TR o DRIt RO 38 0 LI . A,
WA TAUBE B IF—1k, IRl DR SR RSN E R

F22-10%F o T TtemCF 7% AlltemCF-Norm 874 1 B ZR 5L g0 M RE . LI &5 ST LIE 3], H—
fEHf S RETE = LtemCRI M RE, Hh SIS FRERA T HAR P B 4 = o

%2-10 MovieLens##E & 1 ltemCF & ;% F01temCF-Norm & ;X By X Lt

Eom X a2 B % g = X w7 E
TtemCF 22.28% 10.76% 18.84% 7.254526
TtemCF-Norm 22.73% 10.98% 23.73% 7.157385

2.4.3 UserCF#OltemCFHI%Z & ELER

UserCF 2 #E 75 2 G0 S0 B4 My Z B YL, 19924 5k © 2 A L T 2E i YL HERE R 5
Tapestry A2 TR, 199444 GroupLens” F SR SEBUH [ A9 M EALHERE , 5 kbl 35 44 B S0 43
LW Digg K28 FH AR S PEAL A 48 3035 TtemCFIIE AR X HCESH A, 1EE 4 1M TR
55 W3 3. 5 s FTDV DAL 5% W 3 Netflix FR A58 17732 i . 2

M2, M 4Diggfdi FHUserCF, i 7. b M F TtemCFWE 2

B S W Jii— T UserCFRE MlltemCFA 1 YRR IR B . UserCF44 i P HEFAAIR e A fih A 3 [R] %
BB G ) P P B, 1T TtemCF4S FH P S22 S8 At 2 BT B0 A 2R i o MG AL
PR EERT LB F], UserCFIHERAZE 25 5T I WA 7 D4R AR U NI 345, i TtemCF
R ESS SR T T 4R 2 0 B S0 0, B, UserCFRYHERE AL 2Mk, [ T FH ™ FRAE (Y
INEUSCERREOR R ) B TR EE , i TtemCRIMHERE T IINAMPELL, S 7P [ 2 2% L K

@ —rIRD 3 8 2 7 T 4 T U S
@ £ llLinden Greg, Smith Brent filYork Jeremyf#] “Amazon.com recommendations: item-to-item collaborative filtering”
(IEEE Internet Computing, 2003 ),
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FEHTIE WIS, P SRS R Bl 48 R ZH0T P AR E B I TAHT I . B
b, R BRR Y, FUnA Se P S IR B, A Bk S i, AR AR 1
—RAEAER . LT, R P REREERHT e, 2R X NS SR ] BEARUE
B RARA B, XN P HR A KRR B 0 . BRI, AP I A s R AT
AR, AR B R R R AR AR AR R E S, AP AT T3 R, [
U, UserCFA] LAZS P i At A AR 22 g i) — FRE LA T P A ARTE B RO ], X AR FE TR A
SR RCE BRI, ARE T — R B A AL . 3 & Digg 78 37 1 HE 77 Hh 8 UserCF 1) i 22
BRI

UserCFidi 3 T8 MIHERE R 5 — AN IR R AR A BE 5 1 o DR ARy —Fin i, Bl i B
FrAEEpL, BRHEZIEA N A H I, 1 TtemCFF B4 —3k ) A CEE A, WS4 i R
P, IBAX kR TFEAR TR, XA FARMESCI 46 2250 A DG B 2= L R AR — K
— R, AR AT AR T U2 A . T UserCF R 5 I FARRIPESS . B4R UserCERT Tt
FHPRTEZEE AR, (B0 G 9 00 SR B e e 1 P R i AL BE, i L
YT, e nT UMt i TR Hr I, I UserCF AR 2 AR T3

B2, 745, BT RS MM, , iy Sk . Gk, Netflixth, TtemCFIGER A H %
PEARH, 1o, (EXSEut, FH A48 HUE I 8 AEE AR . — AR B T REFR A K
AR EEA, i HA TSR TR A RIS A SR, For F R WIRAE AR NG, TE
F DB T REANERI T AR, a2 ZR G P 1 FH P R AN TR B0 TR A A B AT 10— ik )
AR, T T DL OO ARSI A AR A ORI R R . PRI, XSS R s A AR Y
55 A B P % BRI AR 28 ST A SC A o TRLIE, TtemCFAE A 17 30 6 03 Y 1 BE B3
WU, 34 A 3l 14) 47 it B B AN SRR AR, — R — W T BT b AR A B S B X A IR T AN 23 B
KRR, SErTLIFEZ

[FEE, MEEAR %18, UserCFEZE4Ey—AFH P AU AR RE, MiltemCFRg Z4Ed— 9
AR . MWAFERI MR, QSR IR, IR AL P DA B S P B AR R 2 ]
L, WSRPRZ, IS AZed AR R AR M A K

IR o, R N AR LD B P S R A S AT, ARG ST
PRI . R4, XEFALAIRGL, AR, T P 4R LRE 2 o R 2 de 17 B
B L . (BRI R o, PR AR w ek, miEE S RIS Musd, Y
BEHNRLEDE . BEAh, W5 BARBLURE AR T P B 48— b ke, TRl TtemCF &
FLARUF e . 48R, i AN EIoh, ZEARIL, Wb AR AR IRAR T, Pt E ek,
AH S P 4 BRAE T (2B R AT T ), BT LT 35 AP A A 47 User CF A7 19
W,

F2-1INAFIBY AR EEXT G T UserCFANItemCFR-% o (RIS, FRAT UL AT TR LY A9 B8 4 S i 4 2R
JERAERE2-13, F2-14F12-15% . MEHAT UL, TtemCEH ARSI br LI T-#R A U UserCF,
IR AR 2 SR B o R G T UserCF, 3% — S BRI T2 R HE A KA 4
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%2-11 UserCFFAltemCF {5k S5 B9 %F bt

UserCF ltemCF
PR EHATHPRANSE, R RE, RS SHTREWE/ NS A, i
ARCLBEAEPEAR TR K Rz (W) , HHED SRR R K
Lk WA, F P AP SHRAS K 2 1 45Tk KEMSFEE, HIAAET KR 2 4

SRIR: RPEHATHR, A—Eil e RS RPEBATHh, —E S FEH A R K Z

% A5 FERTR PRI =R AT AR, ARESLRR b BT RS — AN A AT A T LA f A
BEATASEALHERE , O AR R B — B AN S AR SR HAhA
[H 45 R A )
Wi LGB, — B R P EAT BB INE A B TR S AR SR DL
by BERTLARE AR A R B AT P IR SR 4
SLEARU b T

A E ARAER A T R IR AR F P00 5 S0 A7 A 4 PP R e, mT L4

iValEaz R

13.00%

12.50%
12.00% -—
11.50%

11.00%
10.50% | ~
10.00%

9.50%

9.00%
8.50%

8.00%
0 20 40 60 80 100 120 140 160

—&— UserCF ItemCF

E2-13  UserCFMItemCFREEAEARFKIE T 14 12K Hh £k
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50.00% \

45.00% X
40.00% \

35.00%

30.00%

25.00%

20.00%

15.00% i

10.00%
0 20 40 60 80 100 120 140 160 180

—&— UserCF ItemCF

E2-14  UserCFMItemCFEIETEARFIKIE T 97 TR 14k

i)

7.4 = -

‘//V’

7.3

7.1

6.9

6.8

6.7
0 20 40 60 80 100 120 140 160 180

—@— UserCF ItemCF

El2-15  UserCFAlltemCFRAILZEA R KIE T WA T 2.

B H R, BRI A R PRI B A A AN e VE o B JE R % 7 i Y
Tk, Henin R RS, DA T REAS B ItemCFAL T . HOR, T EE LB, Eban
=P RZ, RMETE AR, XAIMETT GBS AN 5 UserCF A S, file, BZdahs
FLE T BRI A —ERIE . T H., X EXT A& R IA A UserCEfltemCFRE s, XA FD
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SRR AT AT A A AR ekt . — ok, X PIRRA S LIS, AR LI RE i

Iy .
T4 A4 R A Ttem CF 1 1Y 7 56 28RN i AN i o
& F) 38 4 1] B

7 757 O BIFSE A B AE 3 TtemCF 1% 24 % B Item CR AL I 1 (9 P 540 0 1 —
WL, B SRR BRI M. “UBLEEE, WSEAET A B AL T2 (g
FUSEHE ). JEAABNIRII BB, EFRE N (RIS KT T, SRS — A A
JURERAIEE

15— TeemCFHFL49) AR B 2 A 2

W - INONNG)
T NG| NG

AT, WAGAER T, IR B AR T |NGONNG)| HE B MESE NG| . R
BT A R4 L 2 I8 B T IVEATIE , (EAESERRRLF T, 40 TSR 23 e i A
IR

PRI LR R T 2

SRR A EING, FRATAT LU S A 45 BT, LR R R AR

v, = INONNG)
L No NG

Hrae[0.5,1] il e, ST ARSI/,

F2- 1205t T EE A 19 fE ST TR . TtemCFBEME HOSEZEMERE . I, e = 0.5%K
SRR TemCF R . N BSLESTIOSS BT LIS, o U 7EBI A0, 5 7 2 SR MO 2 A
A, MiTika < 0.58Ha> 0.5 RS HXFIAFEBRIIERT . (2, WHE SRR
TR LRI, oblik, BESERBURES,  HASRAOTIOM TR SV, NI, Bty
R T LA P R 4 o S 0 B T SR T AR e R ReA T E ER
THEE ).

FR2-12 ESRITERItemCFAyERFRLE Bt A
a N Z B = B £ X% ERITRE
0.4 21.94% 10.60% 13.39% 7.4584
0.5 22.28% 10.76% 18.84% 7.2545
0.55 21.71% 10.49% 20.61% 7.1891
0.6 20.32% 9.82% 22.78% 7.0688
0.7 15.19% 7.34% 30.18% 6.6117

(D £ W.Greg Lindenfy1# S http:/glinden.blogspot.com/2006/03/early-amazon-similarities.html,,
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s, IR TR AN B Mg DR WA AR (RIS A5 TP — AT 2 AN [ A A e —
e LIRS, BRI R ERE R A MBIR, M RIRA R P IBcHs , 1 LA
RAFERHE, PG X —FHE. W, MIMREHE B RE, #aH R — B8Ry
il AB2, B4 SRR B A I T P F AR R R IR RE AL , - T P B 1 HC A 19 ) AR
JEARAE.

T TR AT AR, AN R A R T 2 AR A FEB e AR R o XA
P, AR TP AT A RE S AN REAR DRI AN ALY, DR TP B4 D s i Al i 2Z [R5 1A B
JEAR G o MU, FRATHBEAKEES | A Y B N AR PRI A IR, LA AN [R5 A 490 ol PR AR
A XA PR IEHE a1 .

25 [RIEXNRE

H MNetflix Prize b 382465 LA, LFM (latent factor model ) et AR B8 il M HESR 22 G40
WHARBTER 217 o HSOZE AR AR SORIZ I8 Ui 4t 1, PR BISCAR B & o AHCHY
WA LSL, pLSA. LDAFITopic Modelo 7S 194X g 3 i AU AE Top-NAEAE P B o FH A 7140
A, IFAE A SR B PRI A A

251 HMEZX

Bt SRR f i JLARHE SR R G U AT TR ST, B A% O AR 3 B & R
(latent factor) ik 3 FH F* 24BRFIH) it
B — M TR B — T X MR, E2-16/8R T AN FE SRR 581 36
MAATTAY IS R T LR TP AR SRS ST/ INGE . R B DA R — 28 LR 3
T P BIR 2S8R LB AR 2 LA 27 2 7 T
TR il 45 AFIBHERF 50 7
Q Xf TUserCF, /o ZBNFUATE T RAERRHABT P (OGEARRIB TP ), A5 21l
MTHEFEAREE ] P s i) =t 45
O % FltemCF, 25T 1 C £F B BEME S, WiEEBE TIRZ T E
RS, T AR AR ENL RS 2= 2] s R T 45
A —MITE, ARSI R GEREEA T 02E . RETRENP, E R R R D SER 2
SR G I 2Pk il mT e = it
ST, AT GRS O 1 R RS ZE 3 (R
1Y (0 R T o s e
O dnfef o P XTI S ) TSR, LR B SER ) R B 7
Q X TF—1AEME, EREMLLRE T XY A, DL o s ey i 7E
— P RAE ?
XoF T8 [0 L ) 5 FRLAR TR SR AR AR 2 W it o 2 o AR A, AR5 s RIS, B4R
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B N THEBAZE, R E T E R R, AR ARSR
HIEER, GRERLS I AR AT LU Bl

U CIeR N U EPS R N (R Ve S ONT <
K2-16 WA TE G RER) 32- 15512

O i B AR B, i, X7 CREEC:) Mg THan%, A
NN K RZIE TEE:, AN RINZE TIHEIL. NWANEER, XABRL T,
EMWHPE, EARBIERE T EMOTEILL B . a2 e BRI 2
K, MASEMNBIEE R K o

Q G ARMEE B 2R AURLEE . FRATRE 2SI A AR R, (BZHE 518 ) TERDRIRE Y
ST REIE TR, (EAEAR ) 726 T BEJR TRz . X T AR,
AT RETT A FIAORRE o HLANXE F—figai, FATHURLRE 28 A= st T LA T,
X T —ZBERUFFEA DL, FAT Tl A BERA S M AR 20 70 ) S50 fl Bl PP AR

Q RS — I 2 2. ARBRAUR Tk, Mg fes TIRZH.

Q GRAEARAMELS I S AR 2. TATHIIE, IR LIARZARER), AR RS 32k
M M2 WA FR AT A (R ) IR TREARTR, AL

(D 2 Whttp://kkb.hhu.edu.cn/ztfl/zhongtufenlei.htm,
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NEF AT REE TR BT UAFR, WA Z R E R RITKnuth VR DA%
F, HTEARR AR XA & AR,

O FaiBARMESE — DA — P A . HAngmiE nT IR S b e CEURAZ 3
T JR TEIHZEEE A, (HXABEX PR AR, iR S
—MERR R R RN

AT RO BRI, A AR A ATRITAMESE 1 &, B shibREIRESs, K5

AT HERR . T, Bl W HHi AR (latent variable analysis ) HEL T . s XaHrHR
HEORRBGE TP TR G R A SRS, B fipre 7 _Ei$e th g5l

O M ENARRARRSFH P WEN, AREE SO AR 22k AXT P17 5
i, REFETHPXYR RO ELE . BEE X HrER fltemCEAEY) i 4325 7 T ) AR
HAL, RPN AR Z P RIS, IRA X A~ i SR A A e e T R — 12

O G ARMERE T 3 AR T, (AR TE i AR R iF 18 € & 202, XA~
BB, SRR SR S, SOIE S B Ok

O B ARMELS — DS 228, HRREE SO IR SR R YR TR 2 AGE

BEBEA ) AR AS R AP b o B S — A2

O Y RXEL 25325, (HBR ST ST HTH R 25 B S0 SR A R R — B Y
R T H A RS REIDSE A SRR, W P YRGB R R, IRALFMZ,
R AR R A 4

O e ARXESE — Y AE R — D b AR, HER S SO EOR AT DGR R S
TTRYCEY S AE AP A, W SRR PR E R, B4
Wi e A T RE L

B il AT HTH AR HEAE: 214 KA T IR 2226 44 ISR 5 s, L R R AR 56 H H-2A g

TR 1A pLSA . LDA | FatrZSifAY (latent class model ). Fate T MUY (latent topic model ).
JERE 3 (matrix factorization ), X SEHEGAFN T IEFEA T L RAHE R, HARZ LA LT
ML RS . AT LILEMA I B0 & v AT BRTEERER G i H

LEM# i 40 R 2253 P ok 42 il 8 4585 -

F
Preference(u,i) =7, = plq, = Y. D19
=

EAATS p,, Fl g, BRI SH, HorT p, T P ul SR RIOC R T
g, T AR R W R . TR, F RS AT B 28

SRS SR LA ST B T R, TAEX TS P2 O LTS .
A BRI IHCRAE TR, BRI SR, TE— A, X TaA M, I1%
L A T u B R B SHR W T2 3 5 MR . T LA b R
RIBH,

WEts RGP0 0 M S R E R . LEME S IO, (MLt isnis )
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AR VT S S0 (B IR B) TARGFAAE BE o AN AT F 2 e R BRI S R S, XA RN
FRme DA IEREA (HPERA2900), A fEEA (P20 AN SR ),
B4, TEBVE R BRI FLEM# D TopNAHEAF 1Y 55—~ 56 5k ) R0 sif 2 Q] 45 44 i
R FEA
X} F XA, Rong PanfE XCE Vi T TIRARRT . M T 4n LR s
Q X1, BRSSP E R A
Q XA, WA 178 B b A A R A — S i VR AREA
Q X F—HFP, MBS AT R bR th— 2o SRR TREAS, (ERFERT, fRIUE
BAH PR EAREAZE Y,
Q XF—AHFP, MBS AT R iRt — e R REAS, (HRAERS, iR
KA TP
XTFE M, BN EERSR A RS, IERFEARS BRI, NiHEE R

, RAGIRIREEWARZE . W T 55035754, Rong PanfE SCH PRI e = Ff T45 —F, 1
AT IR

JEok, iT20114FKDD Cupif) Yahoo! MusicifitE RGELLFE, FRATA BN FUREASSRAERT W 1%
TEAE LA )
Q XA, EAEIE AR CECE AR,
Q XA P REEAREART, BORBUIREARIAT T, i P 208CA 1T R
—MIA, AR T P JBCE AT A AR PO XA AN BSER . ARTYR TTR )
FH AT RESE AR BEAE Wty b A B A, TR T2 5 i
Y Pythonf RIS T SRR AR R AR
def RandomSelectNegativeSample(self, items):

ret = dict()

for i in items.keys():

ret[i] =1
n =20
for i in range(0, len(items) * 3):

item = items_pool [random.randint (0, len(items_pool) - 1)]
if item in ret:

20

continue
ret[item] = 0
n+ =1
if n > len(items):
break
return ret

T LA, i tems_pool 4P T RIEY) T HIFIER, TEIXDFIET, Pyiitith SASUCEAN
Pt i AT RUE I . itemsi— i dict, B4EP TP B3 %S . Hik,

D £, “One-Class Collaborative Filtering” .
Q@ RIYHATIHER IR R len (items) * 3, FERNMILE. AFEAEEHENL.
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T AR F B A B RA T BESRAE T AREERNT TR | EJH P BB AT N . SRR, W]
DAFEI— P -t K = {(u,0)y . PR, i ibmiAs, W7, =1, &7, =0, )5,
s 2N AR PR BRI B 5 1S 1 2 Hp g -

2
= -7 )= (r—qu] +2|p. [ +4la.
k=1

(u,i)ek (u,iek
B A p, |+ Al RS A TE R, AT LU SR, B ME
B R BREC, T LRI — iR R BEHLREIE TR RS0k ISR LTI IR R
Pk, E R RS R SR BRI T, SR A LS. R
AT S
T S BRECTAT PIA S Mg, BENUBIE R W 30 SR e 1 R O S8
CIpYYEER

oc =-2q, +24p,,
apuk
_aC =-2p, +24q,
aqik

SRIG, MRPERENLAER B NI, W B S B0 E Bl MR ) a pi e, D] DA S0 an R s 4
YN
puk = puk +a(qik _ﬂ’puk)
Gu =95 TPy —Aqy)
Hrp, a2 % (learning rate ), ‘&MY EIT B8 1 B L RS
i B Python RS SE L 1 X — Al 72 -
def LatentFactorModel (user_items, F, N, alpha, lambda):
[P, Q] = InitModel (user_items, F)
for step in range(0,N) :
for user, items in user_items.items():

samples = RandSelectNegativeSamples (items)
for item, rui in samples.items():

eul = rui - Predict(user, item)
for £ in range(0, F):
Pluser] [f] += alpha * (eui * Q[item][f] - \
lambda * P[user][£f])
Qlitem] [f] += alpha * (eui * Pluser][f] - \

lambda * Q[item] [f])
alpha *= 0.9

def Recommend(user, P, Q):
rank = dict()
for £, puf in Pluser].items():
for i, gfi in Q[f].items():

(D 2 Whttp://en.wikipedia.org/wiki/Stochastic_gradient descent.
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if 1 not in rank:

return rank

rank[1i] += puf * gfi

FATFEFE I B LS PHNLFMAYPERE . 5, FAT/EMovieLensii gl - HILFMIHH
FOGER I p I i g, SRJE X TR RS IR SRR . INER2-13FR, RBEAR T
AN I (qui ) B—LEHRE . SRR, —RRRALE SR, #RART —
R BB R . NI B LEMAE 52 ] LA B i A5 ks ik RIS e .

#2-13 MovieLensH#EEPRBELFMItE LM AR R ERNERS ISR

1 (BE&T. 1RO

3 ek

4 (REE)

5 M. TRI%D

(Fa % N» (The Invisible
Man, 1933)

(KkBEEY (Jaws, 1975)

(101 E ) (101 Dalmatians,
1996)

(AT 3 /RY (The Blair
Witch Project, 1999)

CRF2 BN KRR ADY
( Frankenstein Meets the
Wolf Man, 1943)

Grtds) (Lethal Weapon,
1987)

CEFARHKH (Back to the
Future, 1985)

CHUAR SR B ) (Pacific
Heights, 1990)

(EFREY (Godzilla, 1954)

(&M EILY (Total Recall,
1990)

(t#R2Z2HY» (Groundhog
Day, 1993)

(RRGE2ZERARD
( Stir of Echoes: The

Homecoming, 2007)

CRERARKI: RELEMD
( Star Wars: Episode VI -
Return of the Jedi, 1983)

(7&K H) (Reservoir Dogs,
1992)

(Z&11) (Tarzan, 2003)

St bk #h o2& ) ( Dead
Calm, 1989)

(#4453 (The Terminator,
1984)

CEIFAY (Donnie Brasco,
1997)

A JL Do B e
Aristocats, 1970)

( The

{%£)%» (Phantasm , 1979)

(BE & #+) (Village of the
Damned, 1995)

T#rRIEY (The Fugitive,
1993)

(FRHMEF2) (The Jungle
Book 2, 2003)

(i) (Sleepy Hollow,
1999)

(Y (Alien, 1979)

€ Z¢ % 37 =3 ) (Indiana
Jones and the Last Crusade,
1989)

CUPEFLEBAHD (When
Harry Met Sally---, 1989)

MW A& A
Faculty, 1998)

( The

(FIE2) (Aliens, 1986)

CROM2 4E45) (Menace 11
Society, 1993)

CICEFIE(EY (Antz, 1998)

{4y (The Fly, 1958)

R BE 24D
Omen II, 1978)

( Damien:

€ B F pl D
shentan, 1992)

(' Lashou

/b 5 R iy (Lady
and the Tramp, 1955)

(5 (The Amityville
Horror, 1979)

CBE LYY (Rosemary’s
Baby, 1968)

CEL® 2 43)
Romance, 1993)

( True

{RKBEEY (Flubber,
1997)

(DY (The Abyss, 1989)

Hk, FRATETSLIXT T LFMAE TopN#fE#E T AgMERE . ZELFMT, EEMSHT41:

Q BRI LR

Q 2> Falpha;

Q FfkZs%1ambda;

Q AREAR/IEFEAR ] ratios

WL KB, ratioBHOLEMBYERERE Wik K. KL, FEEF=100. alpha=0.02 .
lambda=0.01, SRIGHFFEAFEANEFEA L Flrat i oXHHEEEE RAERERTSE I

BRtX SR REE(StinkBC@gmail.com) £= HEhRIX
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WMZ2-14f1 75, BEEAFEARRCH MBS0, LEM B HERE R 10 24 ] 48w . Ry
ratio>10LAG, MEMIZME BIRIA ARE T [FnY, FE GREAE H s, B3R
WA, TS S AT BE AN, i rat i oS5l T HERF S e R e K R AV RE 7. I
PHLFMPISE 3 5382-6., 32-9. 22-10%TtemCF I UserCFEVEMIEREFI L, 7T DL & BLFMAE Fr G
Fabs_E AL T UserCFAIItemCF, 244K, X HZTEMovieLens— MG FaOgs S, ATH LI,
WEHREAEF B, LEMAERES I W TR, £ 2 A UNUserCFAlltemCFPERE . & TiX— 44
e AT LA S0 H ST o

F2-14  NetflixiE e hLFME EE REIFS 8T Aol 4t

ratio i S A B % B = X w7 OE
1 21.74% 10.50% 51.19% 6.5140
2 24.32% 11.75% 53.17% 6.5458
3 25.66% 12.39% 50.41% 6.6480
5 26.94% 13.01% 44.25% 6.7899
10 27.74% 13.40% 33.87% 6.9552
20 27.37% 13.22% 24.30% 7.1025

252 ETLFMBYERRARZRBIF

MRS AR —ME FHLEMEEA TR B2 1 TR BB T Y. ATPEE AT B 24
T I e AT T T S o

FE2-17)@/R T HERS B UL AL, i 0 G AN R s, e anZe Ml sy Sz & . himlid
THIESNE  AMAEAEIAT TE 8 3R o HERR IAFSE A SO X 3 EEER o] LA T — 2 A
PEA, T LIRS P B 48R 45 TR AR TR A P 25 o

HE P AOFFE A ICTRAE M4 B AR, FIFHLEMR TR P2 7 2 Bl — ANk, I,
AR R P D s X O BRI T e SR IR . Jrp, WA e s, B A
FERE X (u, DJEIEFEA, Bir,= 1. WREEREE /R G Fu, (B uOREA S, IBasteE
Su, DyFEREEA, Blr,=—1. SRIG, FEFEAWFZE N B3R AG SCHE B A LEM BRI P15 2 sty
Bk

fui = puT "q;

MR, MRS R AR T ORI R T T — ek, R T — SR A LEMAR A

IXELRRY TR F Netflix Prize tb3€, FIILIRATS7EHF ST TEANITEIX LEAY

(D £ W.Bee-Chung Chen, Deepak Agarwal, Pradheep ElangoflIRaghu Ramakrishnanff) “Latent Factor Models for Web

Recommender Systems” .
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S HOME B vanoo L soum o AL
53,2012 Newhere?SignUp | “—— Chacke

YANOO! STES & . 14 TRENDING NOWY
B s : 1JaR

NEWS

,,,,,,,

I ATERE s, BRI SC N A I A ERUR ECE VA
KI2-17  FERR T DUH) S H

{HJE, LEMAEYAESEBRA A —ANRME, RS0 EARXESE B SE i i . L B LFMAR Y
BRI AR T B A R AT RE 5%, XEEARETTR B P Bk & (p,) MBS R
i (g;)o M HLFMPYIZERT R P A ohic s B B ERA Re A5 thir iR . BRIk, LFM
BRI RERARFERT, —JBAE SZbrn v REE R KN Zr—wk, IF HIT8 g P R4S 5 .
MITTLEMAE RN GE PR A FH P AT A 8978 £ S s b R 35 2 245 SR K i J2 FH P Sl 19470 o FE 8T el 4
i, R SRR R IS . BRI S S Hr T o X S I S AEAR S Y B ] N SRAHR 22 A
FE, W SERE RN R L P o, Wik, e Aar MR, e L 2iE
BT ) A ) N R R A R A EOSER F P o FTLA, SERTPEZERE P IR B A At
HRGHAREEE N T HIUEGLFMASRE LR, 1077 s Z SR o &, R BFR A 5t
BT —AMRRTE,

AT TR iR 7 22 AR . B e, AT TR AR s e i N S e e ( SeBin] JRA155 ) 15
FIBEALR N R )ty HOR, AT 2 S2is HuSCER T P R B4 T8, I ELF X S e A5 31
AR BRI g, RIS, TSR AN 2 00 A P w5 2 e

e =XVt D, g

Hdr, y AR IEY SN BB B A W, xd TP ut PR AR DGR AR, P )
x, 1] LIRS 7 S A7 Al st peAs, i HAR R B A —IK, TMip,. g R 3 S2mt &2 i) P flt
JWINEF AT R INZELEMBRAS I . BRI, XF—ASEmA R i, ol Ll x” -y Al H P okt 9
rif R, SRIG G ILAN NS, ST LGS p! - g, 520 B 0 0 TR o

TS FUR R AR T HEFE FT R i, TR BARE i T LIS A TR
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2.5.3 LFMFNEF 4RI A /75580 LS

LEMJE—FhIEFHLERF 2T 5, B A Be 3Eat . XN iRk 4RI vk (e
WUserCF ., ItemCF ) AHLL, #ZAREE . T HRE MR B 5 D EELEMAISEE 2R3 771k

0 FigEM LFMEA WIS, ER—M¥ 0k, s iib— 3 ighs
AR, ST AR A E 2R TR, AR R

O B&ITEMTEERE LTI AT EY: — kBRI R . fEBLITRAMIE
R h, R REIRZ , o SIRRR N, BaAMA P RN,
TETFEAROCR R, RATATRES IR — TR LL BB I I A e R (A IR AT
B RO KA o C R i, (A ()T R 23 0 A RS AN TT ) ),
A 2MRBE P AR, WITFZLOM* MR 2SR, T iAo, MITFZOWN* N2
[, MLFM7EEALS R, R RPN, IBAETHERAHGEE HROF*(M+N)), X1E
MFNINAR K AT AR G715 48 B e 5 N AE . 7ENetflix Prizetr, PR P8R DK
(40£277), RPH ANEAUserCFA: (PEUETEZE30 GBAEAIPAE ), HMLFME FRETY
BTGB N (HF24 GB ), MIMACANetflix PrizeH i 105

0 B&iItEREERE BXEMMNHM . NS KSR i st B4,
UserCF i3 P SR IM I ] B 24 EJEO(N * (KINY2),  TiiTtemCF i34 i AH 5 2R 1 B ]
BAREEROM*(KIM)™2), THiXFFLEM, WSRAF RS, BASK, IBAEiTRE 4R
EOK * F* 8)o M4, WRKIN > F*S, WARFEUserCFRYMT )5 22 B TLEM, Qg
K/M>F*S, Wy ItemCF ] 52 24 FEIRFLEM,, ZE— A& R, LEMAY R a5 2%
T F UserCFAItemCF, X FZEF B IETRELZUGEN, K, XPIFE L
TEMHA A B E 3 TR 2251

O LKA UserCFMIltemCF7EZR R 55 F A TG B A R BAAAE WA, SRIG T LITE
LRIEATSEAT TN . LATtemCFRE A H], — B P S0 T Ay, T L 2k i
FEH AR DGR FNZ ) AL o s P . R, — B PR TN,
I HAZA T AR b iC S 25 S I EBARE R G, s Rt & & A28 4k T ALFM
PFIN A AT AR S, LEMAES P A BUERE S R0, S 235 FH P 0 B ) a0 2%
B, RIGHES, BRIERER KNG R4, TEDEBIRZR, X —id f YA
B EARE E, NEOM*N*F), ML, LEMAKIES HTFYMEARE ERM RS, W
REH, ATBFE A BRI G H P SeHa—A B N e S 3R, SRI5 1
LFMEHHES o 53 —J7 1l , LEMAEAE B — A P25 i) iR K0, IS REAE SR 5
BFTEAAL, T 2 B 2o A P S S R e AR e B b . IR, LEMOR
RETEATAE S SCRT RS , WL, M P A THIAT NG, i R—A S KA AR,

O EFMRE  [temCFRESCRARIF MR, 0T IR P D5 5247 M R s 2
(HLFMIGIE IR X RE R RS, BT R IR B R AETE X SR T — 2Ry i
HIARME B AR1E T iR I AR iU R I AE P
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26 ETEREE

MPAT ARE S =0y s, INIARZ PR SREER nT U BIHER: RGEH . AR The
nfepRe FH AT RS, FERUTTIE Bk 20 T P BEA T MR AfER s

26.1 RAPRTAHEENZSERT

FETFEIRBR (graph-based model ) EHEFE RS PIIEE NS . HL, REMTTAGILRET
[ BR AR TR, PRy Al DI TR s i A1 7 O T IR R R R f] BB 5

TEWFFEHE T FRIRIBE B Z /T, B 5 208 P A7 B 2o - i a0 AR rher mm 1
Bl 2 i —F5 e AR, Herh A ZIesH (u, )FR TP o i AR AT o R
IREGN—A "3 FoR

LG (v, E) FZos P — o, Hhy =y, Uy, i TS v, M RS
Ao X TEARE P D "I, o), P —EX R e(v,,v,) , Hbv, eV, ZHFu
XEREA TS, , v, € V, S Shixt R A T o PE12- 18— AT B A P i — o PR, HErp I Y
AR, IO AR, B9 SR s Z I BRI  X dh iA TR o LA
R AR LT e, by dAE, WP AR dha, b, O TN,

° -

_ JOQE o
—> :
QL o

K2-18 ¥kt — Ay KA Al

[
on
o

(e}
o
o

26.2 ETEMHEEFEEX

BP0 — oy BB, AR 55 i /e — 0 18 25 P S E AT PR Aa R . i
B AR R o IR |, AR A L8 TP ot it BT 55 0 T ABF A D 8 P P T A,
Vi FI15 v, BT T EL AN RO b 9 R A P AR, RSP BE = 1 ) dl FE AR 2812 P RO R EE
o

JE R PR A T Z AR E AR Z , (H— Bk L 1A P T A A S 32 MO T THI3

D 2 Whttp://en.wikipedia.org/wiki/Bipartite_graph,
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MHE:

Q PN TOAS 22 (] P AR

Q AN TS 2 R AR B

Q PN TS 22 ) ) AR 22t i T

T A SR 1 114 — X T o5 — P LA A

Q P TS 2 (B A AR 2 AR A I 5

Q A2 T 05 22 ) 18 AR B L e

Q RPN T S 2 0] B AR AN 2 28kt JBE U R B T

ZE— ARG, ME2-1900R, P AR S, A DME, (B AMY) A
S 3REARAE, HIP AR e i AR KBS R3S ME . TIBA, TS ASeZ [RIAHE
PEE R T IS A S e, Y ete P ARHEES R T R ZHE Y e 2 0, BUATIS A S eZ A
Pk e—— (A,b,C,e) 1 (A,d,D,e). Hr1, (A b, Ce) HAELITMTSAHE R (3,2,2,

E2-19 FTEPHEEE RG]

S FEBAEENE, BTG TREH R b S 2 AR ik AR A4
— PR T REDLFE A PersonalRank 3k

(D £ WLFouss Francois , Pirotte Alain, Renders Jean-MichelflSaerens MarcofiJ “Random-Walk Computation of Similarities
between Nodes of a Graph with Application to Collaborative Recommendation” (IEEE Transactions on Knowl edge and
Data Eng ineering, 2007),

@ £ Il Taher H .Haveliwalaff] “Topic-Sensitive PageRank” ( WWW 2002, 2002 ),
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TRBCEE 25 TP ud AT PEAHERE , TT LM P a5 v, JFARTE T P W it — o3 181 b A TR
PLBFE o WPERUEM— DT R, E R IR o U RIRSEHE ,, B ILIXRAE I My, 15
MITHREDETIEE o WARPLEAREETHE , A8 A0 1Y 56 13 A7 s F B 20 o A B L e —
AT RAERIEE T IRGE BT R ke, SR WRBENLITE S, B0 R pes R 2 AR

SSEN N IR ZRIHERE SR ) A L ot 9 R T IR u
WA AR R AR, TR R AR
PR(v")
veein(v) 011t("")| v=w)
PR(v) = PR(Y)
\4
(1—alpha) + O:Z() out )] (v=v,)

N Pythonf AL T FRLSEBE 1B A9 23K

def PersonalRank (G, alpha, root):
rank = dict ()
rank = {x:0 for x in G.keys()}
rank[root] = 1
for k in range(20) :
tmp = {x:0 for x in G.keys()}
for i, ri in G.items():
for j, wij in ri.items():
if j not in tmp:
tmp(j] = 0
tmp[j] += 0.6 * rank[i] / (1.0 * len(ri))
if j == root:
tmp[j] += 1 - alpha
rank = tmp
return rank

AT L p A # T — B 22009611, 8 A A THERE . B12-2145 T AR AR
JEEA T BT . IR I S, AT A5 AR AR OUGE AU SR A Bt T
TERXAGIT R, P ABAXN YD, At 7ef)a ik RE Ry, diTRBERK T,
2 ARHER SN {d, b} o

[&2-20 PersonalRankH¢ f&j B4 1

BRtXER ESE(StinkBC@gmail.com) E= BEEhRIN
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100% -

Q0% -

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 18 20 21
FE2-21  REREAR FRAS R 5 A5 A R
AATEMovieLens BRI T PersonalRank& 1k, SZEG4E RANFE2-157 o

#2-15 MovieLens#iE 4 i PersonalRank & % B B8 4k SLIh 45 5

O OE a B X qE XK wofTE
0.8 16.45% 7.95% 3.42% 7.6928

SR PersonalRank 576 1] DL o BEMLIEE 54T LR AT O BRIS Al RS, (HZ e M R 242 I
AR RS o U R P A TR, ARAE EAE RN P W B kAR, B
A AR TS PRIEINSY . X —i FEAR (R R AR B R &, AMUTCIEAE LR LS i HERE
LB B A AR A SR ARFERT

AT fif i Personal Rank 3 AR T 2 7E 4= AT R b i 18] 52 2 BEAR s i [l R, 3 FRLZ5 1S
MR T2, SRR, SRR EARREL, RS AT b . BXFE S R A
FEEE, (H— RV A SRR . 7 —F B2 MRS 1 &, R,

Kot S [ i B SR B 1T LU A B Personal Rank B4 AL MR FEHITE R . M P #1ih —
3 B AR, B

, 1
M@,v')= m

WA, BARA TN -

BRIt KER RSfE(StinkBC@gmail.com) = BEERIY



26 A THGER 77

r=(I-ar, +aM’r
XIS AR R B AT AT LA 1 LT A7 7R, 153
r=(-a)1-aM™)'r,
i, RREE—KA-aM")", XE1-aM" EREHME . T QI ari 7 s 5 e PR,
T LAS AR R BRI, AN T . u

D HthnSong LifY) “Fast Algorithms For Sparse Matrix Inverse Compuataions” (2009 ),

BRtXER ESE(StinkBC@gmail.com) E= BEEhRIN
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1k

3

HEAE R SR K Sh )

HEAE R GUT EARIG ] B 3 S AT A A GER BN ] AR AT A AR , PRI R P47
B SO E S R G B AL R FSE AR W TR BA L | 1 AR Rt , Xl
VRN, PO ERTHATE 2R T RE A B o (ERX AR Z A7 R e R
( EeimJinniFPandora ), S AR ZAETT 4R B Boml Ay BRAT AR BT Rt A, Anfig 72 B
R P B BT B0 T B MR E R G0 ELLE P e 28 R S I S e A R 4
BRI IR BT

AR R A — TR SRR 2, LRI R AN R RS AV R Bhin)

3.1 ABEshEEE Ny

BRI (cold start ) FEr32,

Q ARARBs PR IE 3 2o o 2538 H P A AR HERZ R IR, 5538 P 2R A
TATEA MDA T 8, T DA TC AR 0 D7 se AT R 0 48R, M TE IR A5 B 45 A
WA

O ¥M&ABsN YR 8 E BRI AR B A A £ 45 T REXT B ISR G P X — [t

O RGULBE  RERE I ELRIE— I A Bl - GABA P, Wk i
PR, RA Y iE R ) Wit MR RS, DINITE M5k M & A il b A e 44
BB PR HERE IR 553X — A

X PRSP AR G shin 8, AR T . —Hokil, FTUASH TR &,

O BEIEMECRET AR R R U I THE TR, FRATAT DA P e
FETTHEATIE, SRJE SR 2 P B R 21— R, DI S R

Q A PRI R AR ARG | M5 SR OB B 1 o

Q FIHA P RS M S5 58 (R P A, AR P TERAS NS Eir AR, &
J 25 P AP A i

O ZOR AP AR S — 2 AT R, R P R S R M S, SRR
HEFA SN S L) St AR LI A 2 i

Q X TFEOMARE, TURMBEASGEE, IR S0 fred a1

Q ERGRIHSIRT, ATLASI AL ZAFI, it — e 14 im0 2GR 7 AL i AR DG 2
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@ £ Wi X Bruce Krulwichf) “Lifestyle finder : intelligent user profiling using large scale demographic data” (1997 ),
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Wild Animus, Rich Shapero, 2004, Too Far

The Lovely Bones: A Novel, Alice Sebold, 2002, Little, Brown
Harry Potter and the Sorcerer’s Stone (Harry Potter (Paperback)), J. K. Rowling, 1999, Arthur A. Levine Books
The Catcher in the Rye, J.D. Salinger, 1991, Little, Brown
The Da Vinci Code, Dan Brown, 2003, Doubleday
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Wild Animus, Rich Shapero, 2004, Too Far

The Da Vinci Code, Dan Brown, 2003, Doubleday
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A Painted House, John Grisham, 2001, Dell Publishing Company
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Deception Point, Dan Brown, 2002, Pocket

A Thief of Time (Joe Leaphorn/Jim Chee Novels), Tony Hillerman, 1990, HarperTorch
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function CalculateSimilarity (D)
for di in D:
for dj in D:
wl[i][j] = CosineSimilarity(di, dj)
return w
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D & L4k 3 E Bl Vector Space Modelif) 4%,
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function CalculateSimilarity (entity-items)
w = dict()
ni = dict()
for e,items in entity_items.items() :
for i,wie in items.items():
addToVec (ni, 1, wie * wie)
for j,wje in items.items():
addToMat (w, i, j, wie, wje)
for i, relate_items in w.items():
relate_items = {x:y/math.sgrt(nif[i] * ni[x]) for x,y in relate_items.items ()}

RENAEZ S, TR E—2 2 8] i ltemCFAE AR EA, 25 F P EEffb Dy s
HARIH NSRRI

WIFAEEE R, BESRNAARRUEE THR BT, AW S0, i H AR iR g s n) it
B2 It 2k T L Rt S8 A AL . o T Uk NS R 8 SEE A Rl JE Bk L %, AT TE
MovieLens FIGitHub P45 54T T 59255 . MovieLensBa4E  —ZHELHMN AT, Bk
WTHRMHNEGE, FERAFEEZAIGIEL (IER . BERERA), GitHubBRER S
AT KB % IR H A 248 50E, B P BT, P e IR TR, R -2y o
FEAFETRE, Mo —Frmidst. ZEdRE b =20 N AEEE R ITIES H G # 44 .

F3-5HHE T N2 8 B ContentltemK NN A1 3] i 318 .72 Item CF £ MovieLens M1 GitHub%{
PdE BB Sc R, M T AT EE, FRATIFIA A T RandomMIMostPopular P51 JEA~ AL A HERE
SRR SETE

#3-5 MovielLens/GitHub#{#E & fr /LI E A 1 RERT AT LE

B ;- A m X B = X woiT B
MovieLens
Random 0.631% 0.305% 100% 4.3855
MostPopular 12.79% 6.18% 2.60% 7.7244
ItemCF 22.28% 10.76% 18.84% 7.254526
ContentltemKNN 6.78% 3.28% 19.06% 5.8481
GitHub
Random 0.000985% 0.00305% 84.18% 0.9878
MostPopular 1.18% 4.36% 0.0299% 7.1277
ItemCF 2.56% 9.44% 33.71% 29119
ContentltemKNN 6.98% 25.75% 34.44% 1.7086

MMovieLensEHi4E I 1945 50T L& BE, ContentltemK NN AR 2 H1 43 [0 RV T-Random
s, W22 FPltemCFR ¥, H ZF W MostPopularB i iR B 2 . ANId 7 15 R AR ATE f84r b
ContentltemKNNAIL TItemCF . X FESEPR AN S I8 B L2 T P40, 20 174
s AT EE U SR AT A s T & R, BT LB PR EUERAIG, (R4S SR A At v o

it , FUERRLTH . AR EGItHubBARE AR, A4 R 5E2AH R IS5 ——Content-
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TtemKNNYE A #5453 LA TltemCF, 3% FEEEH I GitHub it T— M ER RN A, #ETF
U85 H VEH o TEGitHubH, BRIP4 SXER —MEEWARIH , X — 5 EGitHub%
S B B AAFAE o T EM R U 5 fh TR s 52 i, ASREMH P AT sh g 40 T X —41E,
T AP Rl Sk BOmAS AR T e 505 B N A i85k o X — S ui B, WS P AT
FUZ R — N EER R, R4 N R A A 2 T LAFERS BE R P )i e A i . ASadiX
TR 4 P 2 RAAE AN B A R LA 1, T LT B3 A AU R A B RS, T LR i Py 2
I IR AR AR B LU R e Ak 25 . i, R EEIRATT, WURAENSRX A RS, —ERE
f 354 Eb B (5 FH ok T A Bk A P R

ECML/PKDDZE20 1 14F2 Ipad — U FH ) i N 2515 B Dy i sh i) B LB . 1 L FE 4RIt
TYERMAEGEE, fESTEE R X L N A5 B 8 i PR i3 th A AR R 3R . %)
N 2 HEA IO 52 ] LA SGTE 1 HE BRI AT 563830

I 15t 2 [A]AR AU AE P 250 ~F 1 I T DUARAR FL A AP I RICR o DASCAR i), A PR SR iy
AFMBLEE , 1) s (A AR ) FH DG i) 3 AR DL BE L 28] IR AR iR RS A R (ELJE:, SR SOARR
i, CEEAARA s AR AR T R AR . 280, B IR SC, BT
FIRRAEA A “HERE RGBSR A ST HE AP R IE SRR AT ", ISR S HEE R
GUAREAGE: , T LUHITE X P SCEE ABIFSE 7 2 28 RUY , (R B T IRR A v 8 — A i k] o HLsi,
EATR R AR AR, (HEEAARIAY . “BhaS” R “FETub” & SRR, “OhlRlid g J& <
TERG” W—FP ko W)U, 3K S SCEE Y SCBE TRl ER AR R[], E DGR T I 1 3k A A ) Y
TERXFMEOL S, B e 1A SCRE TSRS AT, AR5 A BEMERR M T3 SR AR RLEE . Anfar g ay ST
T ORI CER R Y 6 R SR TE RS (topic model ) WFFYAYEE A5 .

REHERTEEFARIALDA . AL TZHER N EIECRE AR L T, A RAESTHERZ K
Bep i, B X BUE S TIE L 0TE 5/ 48— FLDA, I TRETAR A D 1 1 N X AN
KT LDARTEZRIEA 4] U2 % DM BleiffJi& 3¢ “Latent Dirichlet Allocation”

TEABERIER AT — AR5, LDAYEN—F A iR, X — % SO ™A B Redh AT T A, 7%
IR (R R AARSE . — N ATES — 8 SCRY B, &7 oA s SO B e IR g L, SR
SO X e BN % AT AT, TR S l—R . Rk, SCRRIRE 2 (R E ad i
N

LDAA3FIICE, BISCRY . i AAE . A —i SRR S R IR AR A, PR R 39 S At
A (bag of words), B MEIFE—FE CFEHE T—MEM, DR XCHIES, DIPES i SR . wlill/]
SR ORI 2[R A i SR B T TR TE R

LDARIHH S B FEWI AR A FE AR 2 o B Bz TR ia Ak, T in A iR T 2
s —3m KNG, B2 5 i SR B SR, AT LABEALSS & T — G, Rk,

(D £ Whttp://tunedit.org/challenge/VLNetChallenge .
@ £ W.David M. Blei, Andrew Y. Ng. Michael I. Jordanfij “ Latent dirichlet allocation” ( Journal of Machine Learning
Research 3, 2003 ).
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NWZ(w,2)ic R IAwHIR T35 Sz 8, NZD(z,d)ie 58 3R d AT 15 iz 18] 145

foreach document 1 in range (0, D) :
foreach word j in range (0, [D(i)]):
z[1][J] = rand() % K
NZD[z[1]1[3j], D[i]]++
NWZ[w([i] [3], z[i][3]]++
NZ[z[i1[31]1++

TERIRAEZ )5, B kA A ) o A B — S B A b2 o DR R s -

while not converged:

foreach document i in range(0, [DJ):
foreach word j in range(0, [D(i)l):

NWZ [w[il (31, z[i1([31]1--
NzZ[z[i]1[31]1--

NzD[z[i][J], D[il]--

z[1i]1[J] = SampleTopic ()

NWZ [w[i] [3], z[1]1[3]1]++
NZ[z[i][J]]++

NzD[z[1][3j], D[i]]l++

LDAR] LUAR G HLRE A ZH 5 AN R TR . i L3R AT | F David M. BleiE18 3045 th i — 5%
WA AR T — Bl SR B dELE , BRI 16 3335, 3123 075 AR
Fir], JEILDA, Al 100D HAER SO g T H A4 NE RS fer (WEtEp(wlz)
R ) BI15ANT) o IEB-128 7R B ERZEE R AT LI R, LDAW] LIBT3, $eF454
[E[EEPS A

“Arts” “Budgets” “Children”™ “Education”™
NEW MILLION CHILDREN SCHOOL

FILM TAX WOMEN STUDENTS
SHOW PROGRAM FPEOFPLE SCHOOLS
MUSIC BUDGET CHILD EDUCATION
MOVIE BILLION YEARS TEACHERS
PLAY FEDERAL FAMILIES HIGH
MUSICAL YEAR WORK FUBLIC

BEST SPENDING PARENTS TEACHER
ACTOR NEW SAYS BENNETT
FIRST STATE FAMILY MANIGAT
YORK PLAN WELFARE NAMFPHY
OPERA MONEY MEN STATE
THEATER PROGRAMS PERCENT FPRESIDENT
ACTRESS GOVERNMENT CARE ELEMENTARY
LOVE CONGRESS LIFE HAITI

&3-12 S LDAXA S TR IR 45 2R

P HLDAT P40 6 0P FERIARE IS, Tl AT B3 He A A 15 . SRR
AR SRR . HA, AP R AADL, KA 6
AHRSHIHIE 2 MK AR BN 40 RS T L FAIK L

D £ Whttp://en.wikipedia.org/wiki/Kullback-Leibler divergence.

BRtXER ESE(StinkBC@gmail.com) E= BEEhRIN



94 % 3% HEHERELRBIHFA

D _ i 28
@) Zp(l)nq(i)

Herbp Mg iAo, KLU ORI 70 A AR DB A

3.5 REFERMIEM

IRZHERE R GRS, BEBCA T BOAT s, B 78 AL B il A SR T HER )
WIS AREE o B4, S T FEAfERE R G it P A B LB RS, ARZ RGEHH & 5k
FrbRidie XTI AR R GE 2 PEALIM 25 H 5 Pandora FlTHL SZHERE 9 4l Jinni .

PandorafE— 25 P CE SR BOMEAL L S BT AR, 3155 AR Z T AR RLEE 2 LE
BINMER) . oG, SRR, WRME BT A TS0 2 [ AR LS , AR T THEAR &5
1 HABARMET A AT . HaR, USRI IR AL | TS8R (5 BARMERR TS & AT
WA USSR, FOA—R T . — LB U — P i O T TRX AR, Pandorai
T — L& SR AT T — IR 5 AR SRR I H Y o 10T T LT 2 8T R3K, JFxT
PSR AR TR . B2, MBI 74002 M 4HIE™ ( PandoraFRik SEAFAEN A E ), b7
TESETA BORIN S, B B AR AT AR g — > 4004E Ry a4, SR 5 38 ik DL A 1) AR LURE S0k T
PATHERE ARt A ARALURE

APandoraZS{BL, Jinni thA A CARIAE Be it T USRI AR 4, kL X4y iU IEITARIE - Jinni
W3 % P LRI I H AT T 2R BI3-13 2 0inni P & 584 (TIIRAEM ) ARyt

“ Mood: l“' Audience:
Feel Good = Humorous ~ Exciting ~ Stylized Family Quting = Kids
L) prot ! Praise:
Anti Heroes = Goofy Hero = Master Warrior Award Winner = Blockbuster ~ Critically Acclaimed
Heroic Mission ~ Danger ~ Heroes et Style:
Master Villain ~ Good Versus Evil = more Martial Ats = All Star Cast
Qﬂ Genres: (] Aftitudes:
Animation = Comedy = Family ~ Hollywood Tone Semi Serious ~ Fantastic = Fast
Action = Adventure ;" Look:
@ Time/Period: Computer Animated
Ancient History O Flag:
. Place: Violent Content
Asia ~ China

A Jinni 2k, P ARAROC A A B AR R AT A
KI3-13 JinnitP& 2% (DIRARM ) ARk

(D £ W “About The Music Genome Project”, i1k Fhttp://www.pandora.com/mgp.shtml,
@ £ Whttp://en.wikipedia.org/wiki/List_of Music Genome Project_attributes,
(3 £ Whttp://www jinni.com/movie-genome.html,
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ATUES], X AR OREIN 2.
Q 0fE (Mood)  FrRHF WAL, HlnxdF (TRAER ) WA DT R HABR
RM475

Q BItE (Plot) 3G RIE FIbR%

Q %5 (Genres)  F/RHEAZIN, EEMEESNE R . BRIA . IERESI

Q B}iE (Time/Period) ALY ga i1

Q #s (Place)  HEHME A4S .

O WA (Audience)  HLFEAY FEMARE

Q 3%% (Praise)  HGZAIREFPENE M.

QO Mg (Style) iRk . HAEMFEAES,

O 7SE (Attitudes)  HUEZHIRBER S,

Q B (Look)  FLINFASEAYI EH A, Hoan (ThIAEM ) J2 FH A i shimi A A

Q #riE (Flag)  FEFREMAEERAZSTMOHENE,

JinnifE LRI TR TR AT, kA=, B, BikRZEx g riric,
ASHEHA RS0 FER , 3L SR [ R A1000 M FPE . RIG, fELFhric—EREARS,
Jinni 2 (i B SR 5 PRARADLAR 4 ST AR, a0 P X i 52 (R R RIS 1 — 6 Py 28 1 o)

(RS HSE ) T A CMFRC, R, Jinnite et 171k P b AT S B A, Ay
SH P ROSR TR B R SER R 5
Mz, Jinni L F ARG AL ST i T R G S shin) i,
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PRI b 25 2

WA RS B R R P 2468 A, PR R TR R . GroupLensfE—
T SCEE O RN BRTTRAT MR R GE A b ad 3R s R P 248 i . i 4-18R, 4R
— R ORI P =G i, 2 P S A s 0 A SRR AL P i, 3K A i T 1)
BTt AL o 58 ROy OB A FTRH P 2S8R AR R AR P, 25 P HERE IR SE A A%
F AR A FH P S b, ORI RN ST P L. B TR L, 55 =R
By AR E T —SERHIE (feature ) BRRF IS, , 25 P AR S B H P B R IE RS 4
fio X BLAERIEA AR, annl LRI E HEE S CHeinxd TR, JErEES
WFEVES . kL . EEURSCHRSE ), W] LIRBNERTE X n & (latent factor vector ), X AJ DA

TH R T S A R SRR S 15 8] . AT THE —FhEZE R RHME R X —HR %
B . FATEL
o L W I o
Wik
e P

AEMRYE “Tagsplanations : Explaining Recommendations using Tags” —3CH1 A9
FAEERS, AR AR E R

[&14-1 it RGUER R P il ) JLRh& AR

RIEAEIE E RO E L, WFEE—Fh 2L . FDRIGRE BR8], &nl UFA%
AP HE S ABIES YIS TR NAE, PR H— B s —FEiEE %
REWIMFTARE ;. —F R8P A ThR%, WiJEUGC ( User Generated Content, i
FUERRBINES ) BIRRZEN . UGCHIFRSE R G0 & — 3R F P 248 FY) i il U B2 7, Y —
M= AT E— PR, AT — 5 TR TP B4R, 53— TR T8
WL, MR P AR TRk, I AR FZIHEUGCHIARZEN H , W5 P S & Ths
ZEAT R, TR UMALE A A BT R T oA 25 P A TR AR

D XFEAJE “Tagsplanations : Explaining Recommendations using Tags” .
@ £ http://en.wikipedia.org/wiki/Tag_(metadata).
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4.1 UGCmERZHKENHA

UGCH & RGEIRZ Web 2.0 5 (1 b B G4, AP FHUGCHR 2 R G r R M
Bi——UGCH 2 40 1Y 240 Delicious . ung:P,v 3l CiteULike . 35 4= P Last. fm . #0455 M35 Hulu
PR RV Wl A . T TR B A X e N

4.1.1 Delicious

Delicous "] FJEARZE RG R ILEAH, B ARVFH P4 BN LA M TT TR, M
it fKﬁ%ﬁQHQD%AEEﬁH El4-2ZDeliciousH # ] F' # - recommender ., systemﬁ%iﬂigﬂ’dﬂ
BT, XL TN T 0 H R R G EAH RN BT, [#14-3 )2 Delicious ™ “ TG X
W BURE T AT 2 BUARSS , AT DU B bR 280 S0 A A BEVERf A T TS JX/I\

o
o delicious | _
.

results for 'recommender’ and 'system

%H“ﬂ

&

tags recommender x system X typeatag related tags

system
recent | popular
recommender

recommendation

system - Wiki ia, the free encyclopedia research
org ki/Recommende stem reference

recommendation  recommender  recommendations  system  wikipedia fecommendations

wikipedia
collaborative_filtering
Duine Framework - Recommender Software Toolkit java
recommendation Java opensource software duine
xivector - Recommender System
blog  recommendations  dalamining  technology  system
Design of recommender systems
recommendation  design  recommender  presentalion  research
ACM Recommender Systems 2008 -- Home
conference  recommendation  recommender  research  acm

LA Delicious, BRI N A EVERUE JEZAERA TG
[Kl4-2  DeliciousH#%$] I recommenderFlsystem#r2s 1 ¥ 71

Siksms

music radio douban =il =30 web2.0 BE china community fm music douban webapp
A Delicious, AR P92 1 B AU BRI A
[§14-3  Delicious " “ZHRHE G MITHH FATHIBRZ KPR
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4.1.2 CiteULike

CiteULikes&—>35 44 B SCH A MG, B ARV SRS 80H IS0 A OB SGERY1R SO T
HE TR, IS B AP S8 4-4b 2 SR ) LA SR SR SC AR F5 08 5, FRATTNIE, RN
FUEE A ORGSR NERS % S SO R B3 I TAE, WiCiteULikeil i AR RE, L4
AFFEAGIR A C TR SGHEA TR, (5 I HS B A A 5T A D B A b & B F OB e
. El4-4J/R T CiteULikeHP—J A SHERE R GE VTN 1) SCR LS P 453k O SO Tk e 2 AR 2%
ATAR IR, B2 P HR2 2 collaborative-filtering ( #p[RIIEUE ) Mlevaluate (PFM ), #H32 A HE
WML SO, T X e SO FEEENES

Evaluation of recommender systems: A new approach

by: F. Hernandezdelalma, E. Gaudioso

Expert Systems with Applications, Vol. 35, No. 3. (October 2008), pp. 790-804. doi:10.1016/j.eswa.2007.07.047
Key: citeulike:2944736

Find related articles with these CiteULike tags

= collaborative-filtering, evaluate, evaluation, findpdf, framework, journal, metrics, no-tag, rec, recommendation,
recommender, recommender system, recommender systemns, recsys, receys evaluation, resys, rs, system

FREL [ CiteULike 3, TR SE N 28 BV ERUR R AR BT
El4-4 CiteULikeH—5 i SCRUBRES

41.3 Last.fm

Last.fmJ&—%¢ & 24 18 AR Pl , B3l ko0 P B W A 7o 00 P X SR %R, AT 25
HPHEE AL S Ko MERZIUAR, & RAMESCRIBRETT ARy M T N5 B . i THEAS
AT EZE AT L R A RN EE B, Lastfm5| A TUGCH& RS, 1EH P iR
FRCTH SRAIT . Bl4-5/85 T #k R ATELast. im M 0K = (tag cloud ), MIXMRZE 7] L)
F 3], Pk R0z — S E british ) LS FETR SR BA( classic rock ), JitAT 201 2260418( 60s ).

Music » The Beatles » Tags

Tags

608 70s acoustic alternative alternative rock awesome beat beatles bestband

ever blues british british invasion british psychedelia british rock britpop

classic classic pop classic rock classics england english

experimental favorite favorite artists favorites favourites folk funk funky genius
groovy hard rock indie indierock jazz legend legends liverpool love male vocalists
merseybeat metal oldies overrated pop poprock pop-rock progressive rock
psychedelic psychedelic pop psychedelic rock rock rock and roll  rock n roll

rock'n'roll singer-songwriter soul the beatles the best uk

oo
FRICA Last. fm M3, A SE 2 BB MEBUE RV A
KEl4-5 Last.fm 8k ARAIIRE =
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414 Tk

L A PR RIS Rl Rttt o A U A S Al 2 — o B
A EGUREAT T2 20K, AR RS RH A — . B AP P XA AR AT
P&, (RIS BB B N A S BARE S, IR R E RSGEHERCR . F4-0fm T (%
A8 T8 ) (AT P A THR RIS O W7, S22 W LARREE i B2 4 | THAL
AR L Bt ITEHRITEE . X LehRaE ER S T XA BN AR .

FARFZ I S

{E#: Pang-Ning Tan/ Michael Steinbach / Vip wwrwEir 8.9

i|1 Kumar @A)
T R
R A FFERE AR
WERE 201041210 o
Ti#h: 463 .
sEfi 69.005% et 0.0%
i

ISBN: 9787115241009

SHFEAEREEEE197)

FARIZIR32) WENG) WENHZM) HRHR3) tEHEG17(2) 2011(2) DataMining(1) @2011(1)

HHCA S, B ASC N R EERUR AR T A
Kla-6  SkAh CBARZIR T ) —Bmw ilbnss

415 Hulu

Huluf2 56 5 2 2 U8 Rl , B —Fh ol B2 Z2 1A, JREUE M 205 B i R XE
B, KStHulut A T PR R Gk 1EH P AR AT 2 AR . BI4-TRR T 38m (3
WreeE ) By AR, FTLAES], HuluWhRZ 17 ardO0f R T8 — Km0 TRIAnE . ISR
(Genre) &, (ZEEA ) E—iRE# A (medical ); MIFIEE , XEREITFLAT20044E; MAYIE,
XHRIE WA F 1 S hugh laurie, A7E R A8 A9 A\ 42 greg house.

Tags (94) Search with tags a
Genra: T M 5
Tiri: ¥ 2004
People:
Flace: suburbes (7

Language:
Awards:

Details:

IR A HuluPsl, - R ARSE N A B S ERURE AR BT
Fl4-7  Huluh (SEUERA ) BH bR

MHTET AR FR ] AR 2, AR RGeS PR (B 2R . DU SES5 ) sl R A5 2]
TJTEZRI o AR R G ERHATE T AT UFERER AR BE, DT X A5 S LR p 5%
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BRI, TAERR 0 N AR BRI AR R S Re n EE TR

KTERGIVEH, GroupLenf#)Shilads Wieland SenfEMoveLensH 2R R G0 A T A
AR . ETREEE IR . FEEES O, iR THERGEIARFEIER, DLEFEN
RERESZI Z2 K AHE, W R Fs

O Fix RERGH IREEXY B (30%H P FRE. )

O 4AZR TR BIFRAL R ERMHEE . (23% M FRE, )

Q%3 FTPREEHR B IRIE IR Tt (27%B9H P R, )

O %M HRERGMHERELEZ KHEREF . (19% AP RE.)

O RE WHERGEHRAEERELTHE. (4% FE.)

MR UER , bR RGEHSEREE TS B P R BT BE BRI HL R , X S M R
Guiflidrz—. Bk, AT A B AR AE N A HERE T AR R TR AR .

4.2 FRFEZRGHIHETR O R

FIRREEAE D —FVEZ R AT, 2 TIRZ P 2G8E R, N IRABIZEFIA AT P ThR
BT T LIRS st 15 S A TR AT E R SR i TR, R RO JE AR
i FARZ AR B

PR&E R G B R R AT DU A

Q Wl A S TR AT o A e b (R TARZERIERE ) 2

Q AT L R A TARSE N g HAERA I8 S i) b AR (AR2EHETE ) 2

N TR BT PSR, FATE e A T 3R

Q P N A THRSE

Q AP EAFThR?

Q AT H AR AR 2

421 RPAtAREITIRE

TEBCHH R TARSE B A HERE R GEZ 0T, FRATH RN T P bR T (R TR AT
H), FUERPCOAH AR, P E AT, RARA TP, BATA BT X7
B AT R A HERE R B

Morgan AmesfIF5¢ ] 732 W of FH FbRIE R ZIALIRIEE, I PSR TR . 2B Se sttt
ST, AL PR RANA HEEMTN (BT HEEHLS A CRER ), AT bR
) KA PR (ETREBHA A PR EIE R Do 75— DR R I RELERE , A SR T 54
LN, Jr BRI, 10 —Sbmid TR REAME R, Ll B AT BBt [ A 55

@ 1+ “Nurturing Tagging Communities”
@ £ W.Morgan Ames#l Mor Naamanf#) “Why we tag: motivations for annotation in mobile and online media” ( CHI 2007,
2007 )o
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4.22 FPWMATHRE

FEHER T, AR AT N B R ERELAY , (FHOX e R m RN T N R Ao
REMAE, X— 7 FEE 5T Delicious BG4 M8 I P AR A T A A — B 50 A

FEEBFFE N R A — MR PE KA DeliciousBEEE" , %A 46152003429 H 312007412 H
Delicious ] 14 2AC 55 PR T RIS o AT FZEHE 20074 —A A W8 21 1081, XHz s
LG TR SE

FTAJLEEARER R, P AT R B 4 v P 6 BR B TN A T A 40 A 8 AT K 2 4311 ( Power
Law/3 i )o I, FRATH B — FTARZERATEE MG . BATE L — PR —A FH P il i 7
—ANEpdh L, BRI — . WA T R RS A TR .

def TagPopularity (records) :
tagfreqg = dict ()
for user,item,tag in records:
if tag not in tagfreq:
tagfregltag] =1
else:
tagfregltag] += 1
return tagfreq

EA4-8fi7, BEARARZAT Lk, YA bR 2 B A vh AT BE AR A n(k) o AREE I
TR At SR AL R oA, BRSO B & LT 2 — A H
logn(k) = aclogk + B =logk® -&”
nky=e? -k* =y-k“

1 000 000

*

100 000 *

10 000 LN

1000

100 ~

10
*
1 T T L coce@ ente sseieie v o i

1 10 100 1000 10000 100 000 1000 000

Kl4-8  FRZERATEE KM

(D £ L http://www.dai-labor.de/en/competence_centers/irml/datasets/.
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4.2.3 RMPTH ARFRRE

FEH P E R — sy, FoA0 A BB AT TR PR 2 2 BRI HERA R AR i N 25 T8 1k ) ot n) , (HH]
PR R IR T ERAE, MR RS AW T L& R &SRR T ST R R R4
Scott A. Golder &.4% T Delicious I A9Fr25, B e 19 ManF L,
O &ZPYR=2TA WE—HY, MaAeS” XNAMRE; EERNE I, A —1
PRAEN G BRI E L, S MR TR,
O RPYIGRBIFZE L ATEDeliciousf 1525, FoR— AW 0120 AR 3 article ( 3CH ),
blog (#% ). book (K4 ) %,
O R|IEWEMSR  LWRZEEIRE T SEIEEEESSE R,
O FXZEAPBMSE WP ARG, o] B funny (A8 ), IAHRTCHN,
BLAFT Fhs%boring ( TTHN ),
O APHEXBRE U my favorite ( FEEXKE ). my comment (FRAGITFIL ) 5.
O AFPMES i toread (RPKEEHIEE ). job search (R TAE) %5,
REARRMP SRR T H RS E RS, UTHuluX U PR 2 g 15325, &14-9
REARER (EEHTEEA) MbR% . WIS, Hulel BAOUR FARZESr B T AR JL2E,

Genre: medical (360) [ drama (301) [ mystery diagnosis (185) [ mystery (127)
[ comedy (33) [ psychology (28) [E horror (11) [F] medical drama (8)
[F] comedy-drama (8) [EF] psycological t... (5) [F] mysteries (5) [F] dramedy (4)
[F] science (2)

Time: 2004 (9)

People: [E] hugh laurie (201) [F] greg house (121) [F] omar epps (59) [F] sherlock holmes (37)
[E] lisa cuddy (23) [F] lisa edelstein (20) [F] cameron (15) [E] wilson (15)
[ olivia wilde (14) robert sean le... (13) jennifer morrison (7) [E] jesse spencer (6)
kal penn (4) [F] mpeter jacobson (3) [F] johnny depp (3) [E] manner(3)
[ hugh lurie (2) E reno (1)

Place: [ suburbia (2)

Language: [ english (56)

Awards: [E] award show (19)

Details: [E] house (237) [E] humer (159) [[] diagnosis (139) doctor (36)
disease (34) [ human interaction (55) [ series(51) [ specialist (50)
[E] aregory house (45) [F] chase (41) [ fox(35) [E] foreman (32)
[F] criminal minds (20) [F]  witty (16) [F] sexy(15 [F] procedural dra... (12)
[F] csimiami(11} El tv(@) [[] sarcastic (8) [E] biography (7)

BUBCA Hulu Wk, EPARIC N A 0 A ERUR AT
Kl4-9 ZFZFEN (SEHTEEAE ) e s Hulu b ARZ 532
0O XA (Genre)  FEF/RXMHMBIZEG, i (FEHEA) B TERIE
( medical drama ),
Q BfiE (Time)  FEZALSERAURI A& AT IR, A B 45 ARl g A= e, L
2020 904EAX

BRtXER ESE(StinkBC@gmail.com) E= BEEhRIN
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O A4 (People)  EZALFGH MR S8 . 3 BRI EEAYE,
Q A& (Place) RIS EARHAS, sE TSRS,
Q55 (Language) XEBELAUEIEHAYES .

Q &I (Awards) X FBHLALRIZAS A S I0

0 Eft (Details) A& ANREIHZES] b4 28 b iy A A bR

4.3 ETHRENEFRER

FH P FIAREERAA XTI A B, DRIRRZE K 2 FH P A S ALty , e S I P 48R 1)
BRI, WA P B R ZEBE AR I A A AR 4 R ) R R ST I ) EE R

IR A TR, ERARERGERMA R T A =M, 5, TEEAN TR
I, IR T — A SRR R AR IR, B T XA P TR
[, 72 PO, SIRESIEH P BRSBTS &5, TR EIIETELS R,
IR FARZERE P AOHERESE A T B2, WR TR IRIARSE T P MO HERESS 0, DT i 1 4k
TR 2 REVE AT R o

— AN PAREEAT N B — I — A = e S R, Hdig sk (u, 1, b) FoaR T udh )
inifT B TARSE b, 48R, I B SEAREA TN BRI t = e BRI B s, HL I TR
FIRFTE] . P SRR . R S5 . (AT TP e Rl , H5 R L
S = oe AR EdE . RUA P B8R TR T B — > = Jcd] (P . #0358 ) R,

AT RN [R] B S PRI 3 FARZE ) i e A2 3 . — A& DeliciousdE4E, 75—
A~ ECiteULike ¥l 5 . DeliciousEda & H 60 & F P Xt W i bR ic 5t . BR—1TH4MR a4k,
REEtiE] . FHAID, MGTURL A4 o ACEs FAhIC T HoA P 6 — 2628 24 T I3 ) 51 ( Wordpressss
BlogSpot. TechCrunch) FFR%IE5% . CiteULike A & P XS SRS, ERTHH
4N, RIYEID, HPID. BFE, AR%E, ARTEEEECT A Sy, AR
GtE BAnR4- 1R, AT THI20 28 I 34-2,

F4-1 Delicious#nCiteULike B EHNEKRIER

H R % m om w ¥ W i ® %
Delicious 11200 8791 42233 405 665
CiteULike 12 466 7318 23068 409 220

%4-2 DeliciousFNCiteULike £ & & I THI20 MR E

Delicious CiteULike
wordpress review

blog network

blogs bioinformatics
design evolution
google networks

BRtXER ESE(StinkBC@gmail.com) E= BEEhRIN
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(%)
Delicious CiteULike
howto tagging
plugin software
web2.0 sequencing
plugins social
tutorial genome
blogging genomics
tips statistics
art ngs
music folksonomy
linux human
photography mirna
webdesign microarray
themes expression
ubuntu clustering
software metagenomics

431 ZIigE

AT EAIR L 1003 o X B IS EE P s, MRS, Wi, P
X 2 AR e SR B A N 254, BE AR A S , N — o TEIZREE, J—
WA FENIRSE T, SRS, TRk LR IASE , R oV RN 2r4E , it 2z T ZREE b iy
FH P BRZE A B IGASE _EH P S A A T2 . TP Pu, 2R RSP K EIN
PSR, RS ROTAAH P SFTRZENYE . 2 Tuw) 24 i H o SEPr _E AT e %
B S . R, FATFIFHUERIR (precision ) FIE IR (recall ) WHMAPEALHERE R AORE E .
|Ru)NT ()|

R

| [R@ONT@)
I7w)
K B TH R SEI AT 1000, BREEEA TR AYINIRALE , SRR AR S B TERR AR AN [ 3R 1 F-1
EAE N B A B P A5 5
AT AN e e RE . FROTIRIB PRI T HER S A 5% (coverage ). ZFEME
(diversity ) FUHTAE
BRI AT

Precision =

Recal

Coverage =

KT ZHAE, BATES TR TRET, SHPERE SCROR TR #E Lo fEARTET, Ffl]

BRtXER ESE(StinkBC@gmail.com) E= BEEhRIN
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Hﬂ%uﬁ:ﬁ%ﬁﬁﬁﬁ%é‘%ﬁ{u“Wi%%ZI‘EﬂE’H‘EUTEOX]‘ﬂ:ﬁ:/\%é?ui item_tags [11FFff Y

rni bR, Hifitem_tags[1] [b] &XTYIMTFTFRZEDIIREL, B4 %unl*ﬂjﬂﬁ%‘?ﬁ*ﬁur
] LLGE A IR

def CosineSim(item_tags, 1, J):
ret = 0
for b,wib in item_tags[i].items():
if b in item_tags[j]:
ret += wib * item_tags[j] [b]
ni

0
nj 0
for b, w in item_tags([i].items():
ni += w * w
for b, w in item_tags([j].items():
nj += w * w

if ret == 0:
return 0
return ret / math.sgrt(ni * nj)
TEAF NP Z [ AL FE i 0, FRA T A N ARG — DM HERESI R 2 _
> > Sim(item _ tags[i],item _ tags[ j])
Diversity = | — SRR/

|R(w)|
2
USRSz, O .

def Diversity (item_tags, recommend_items) :
ret = 0
n =20
for i in recommend_items.keys():
for j in recommend_items.keys() :
if 1 == j:
continue

ret += CosineSim(item_tags, i, 7J)

n += 1
return ret / (n * 1.0)

WetE RGN 2R R TR P HEE S R 21

BTIEARLE R A HAE, FRATT T S PSS RS TR ( AveragePopularity ) B,
XTI, SCERRATEE i tem_pop (1) AT F 8, xR RS,
1€ SCE AT TEEIR

> > log(1+item _pop(i))
u i€R(u)
IDIN

u i€R(u)

AveragePopularity =

BRtXER ESE(StinkBC@gmail.com) E= BEEhRIN



106 4% AARPARERE

432 — M mERAEX

SR T P AREAT A, AR KRGS AT LIRS — N e R i PR . AR Y
AR PR

Q gt P e bR

O MFEERE, ST R R R Z R

QX T, mRREME PR, ARG RS EA X SR 1 i A 1) i A 453X

M
P B, Pkt i 248 A S
pu,i)= Znu‘bnb!i

X, B P uf T MbR2 RS, BO) SV BT KSR RS, n P ud Tidbrssb
HIREL, ny 2P i TR AR ZEb IR B, A5 % F Simple TagBasedbricix M o

fEPython 1, FRATTREIEUN T 297E «

Q i records AR =04, HPrecords[i] = [user, item, tagl;

a ﬁﬁuser_tags ﬁﬁﬁnu,b, E'-Jljuser_tags[u] [b] = n,y,

O M tag_itemsfEfifing, HHtag_items[b] [1] =mpi0

ﬂﬂ?ﬁ'ﬁf?ﬁjv}}%records 'fljﬁf,ﬂ‘y':ljuser_tagsﬂ]tag_items :

def InitStat (records):
user_tags = dict ()
tag_items = dlCt()
user_items = dict ()

for user, item, tag in records.items():
addvalueToMat (user_tags, user, tag, 1)
addvValueToMat (

(

addvalueToMat

tag_items, tag, item, 1)
user_items, user, item, 1)

GiitHuser_tagsflitag_itemsZ /i, FATATGE AN REFFXH P 7 M PEALESE «

def Recommend (user) :
recommend_items = dict ()
tagged_items = user_items[user]
for tag, wut in user_tags[user].items():
for item, wti in tag_items[tag].items():
#1if items have been tagged, do not recommend them
if item in tagged_items:
continue
if item not in recommend_items:
recommend_items[item] = wut * wti
else:
recommend_items[item] += wut * wti
return recommend_items

A EDelicious il fe BXS BT LFATIEN, S5 R ANR4-357

BRtXER REE(StinkBC@gmail.com) T E&EHRiIY
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F4-3 ETHRENE RHEFEEEDeliciousiiF & LAITNER

8 | X EOHm X g E X EZNE = FHRIEE
CiteULike 745% 2.25% 49.79% 0.7088 333
Delicious 7.19% 1.24% 19.05% 0.6073 5.22

4.3.3 HiEH#

PR [ — LT A TR, R I A s S P o i 2%

pu,i)= Z T, p M i

FFANRE LT ST DL G BRSO , TR 6 DB A A 0 8 .

1. TF-IDF

T AN 2] T 25 20 TRRZE XTI A ER T 1) AR R AUA R, PRl s it iHE A T P i 25
FHF, T BEARHERESS AT . S35k, AR P bR 28 1) doxt P D4R gepss, b
BRSSP AR, bR A EE 2 B P (0 bR 2 B o X AR Jr ik A i
SELAT IARZE R R AUAEE , NITASGE S P A PEAR R 48R . 3X BLFRATTAT DA S TF-IDF A AR,
X3k — A A Tk

N n,,
plusi)= z log(1+ nlg“)) P

b
X, " gk TARZ&be 2 DA AN P . X AR 10 ) TagBased TFIDF .
F4-445 1 T TagBased TFIDFAE Delicious FCiteULike i B HE 4 U BS LR 52U MERE . FI4-3
RYSZIGEE AT e, W LUE 3B A A F5 65 _LAH e Simple TagBased B #4425 o

F4-4 DelicousFACiteULike¥#7 55t TagBased TFIDF A9 14 B8

7 B % - T B = X EZNE - FH#RIiEE
CiteULike 11.02% 3.32% 63.92% 0.7469 3.20
Delicious 8.33% 1.43% 23.95% 0.6455 5.08

[, FRATTH AT A S TF-IDF B AR B 19 S A TR, miAs 24 R A=K
N nu,b
pln) = Zb: log(1+ 1) log(1+n")
Hrr, ™0 T Wi 2/ DA R FI P AT bR . X ARk 1D TagBased TFIDF++,
F4-5F/R T TagBased TFIDF++7k Y B4 U0 M B . M TagBased TFIDFRALAALL, BR T 24
PEA T NI, HAFEPREA DR E . X —Z5 R, 18 YIRS AR AT T, FEs A
FEG AV R AN SRR HERESS SR A B LA B

ny;

BRtXER ESE(StinkBC@gmail.com) E= BEEhRIN
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F4-5 DelicousFACiteULike##E & L TagBased TFIDF++HY 14 &E

ERCEES RS B & X EE FHRIEE
CiteULike 11.79% 3.56% 75.68% 0.7346 2.83
Delicious 8.88% 1.53% 36.98% 0.6338 4.83

2. BRI

TERTT A, FP GER AN AR 02180 B(u) N BG) FHAIARZ SR . (EUZ, X T8
P s, XES (BN BG) ) PRRELER SR 8 THREHEFMERR, 4]
A REE XIS S R, LA P B RS XA, AT ORI AR Y
RS BIMAZI I P ARG, e “ME” . PR E” SR,

HEATAREY JEARZ Ik, o i HIRA TR (topic model ), ANid i HLIBEAA fa] A4 Jit
WIS 41— Pl B T4 T 1

PR T AR B X A MRS AR BRI E AU AIARAE , Wl e AR Z M AR o fe ] H
FRAFBARE T IR R] i) o ARy — [l Gl B, 3t il LRSI NI SR TAR 280 i . An2RBEA
XA, FRATTAT UMK P ST AR IR BLRE

WD — By LB FRR S BAT SRR UL, AR2 S R A8 Rk ) BRAEAR Z W dh )
PREEEG T, AT LUA N I R HABRRAME . X TAr%b, ©Nb) A FREEbHY
Prah S, n_{b,i} A WANTT EAREDII AR, FeA 1ol LU 0 R A g AR AR aE
bFIFRED AR -

sim(b,b") = Z ieN NG il
\/z ieN(b) n;,,— z NG n;l
Fa-oJEn TR ERAKXITH A . CiteULike X £ Frecommender_systembrZ A AH & bR
2 T LVE B, MOCHR A R e — AR S I B OB, T T bRt E %A 48 S recsys |
collaborative filter ( #Jp[a]3E3E ), #BS&Frecommender systemFF A —ShR%s . [RIRE, #4-7
J&7R T A DeliciousBHE 4R TR I FIAR 2 google AHOCHUFRZ: . TR TR, X EEAICARZE A 5 an
search . indexingiXS& I A 55 A EIFRZS

%4-6 CiteULike#i#E & Firecommender_system#9#8 547 %

rE HoEE
recommender_systems 0.558 394 161
recommender 0.415 820 788
recommendation 0.387 596 911
recsys 0.351 025 321
cf 0.328 168 796
multidimensional 0.324 232 233
recommend 0.318 880412
collaborative_filtering 0.318 210 024
music_recommendation 0.305 214 504
recommenation_systems 0.281 284 339

BRI XE&R RSfE(StinkBC@gmail.com) = EERIY



43 ATHEHIEEZL 109

F4-7 Delicious¥#E & FgoogleHIHE KR %

[T | E
search 0.533 522
searchengine 0.458 06
robots.txt 0.394 027
indexing 0.391 894
googlebot 0.382 861
search_engines 0.379 196
indexation 0.375 179
bots 0.375 179
opt-in/opt-out 0.375 08
web_index 0.375 08

N T BAUEHA TR Y R R RES L ey ROTIVERE, AT RIREEAT 17528 X T 24T
FIPRER T20R P, FATHRBNH P THR S ROMI GRS, SRR X SEpRZE IR A HET , e 4s
RAPHR20 R P ARSCRIARS: . RA-8JIR T 5 IEFREY TG O S ERE . Fik4-341
P, BEATRRAEDT R SRS S i TARAE O A AT MR A 4 [ R, (F ] RE SRl I AR A7
SER BB T R o

R4-8 EEREY RERIMEFIERE

A B X RS g = X ER FHHRIRE
CiteULike 12.38% 3.74% 74.60% 0.7133 2.92
Delicious 9.04% 1.55% 37.09% 0.6261 4.85

3. IRE B

AT A PRZEAFRRE SN 268, tean, FE— R, P AT REX — T T —
DRI, i RGP, BRI X RGP G248, JF HaH
FERFHAD A “AUF5E” XAFRER, A, GRS T e X%, &
ATRT LA A Ry P X 1M B8 i S T, DT 26 FH P e e A a5 o IR, AR RgE
22w HBEIE AN | ) CAH R FRZS, EE @irecommender system fllrecommendation engine&i & 4~
[F) i)

B2 1 BRI o — > E SR SUTE TR BV R R o R IRA TEAEAR S R I I, B
YRR 2 FH P — )t AR, XA BT 2R AR = . B0, XU R R e &
SRS IR B R i A ), HGX SEHE R i R LN BB 0 S 1R 22 08 SORA R] 3] i o

— A TAT AN AR H Tk

Q FBRIAAAR 5 45 1k 105

Q FBRHIRMRAN A E B[R] SCiR],  FE 4l recommender systemfllrecommendation system;

Q EBR BT E AT [ iE],  EL AN collaborative _filteringflcollaborative-filtering .

BRtXER ESE(StinkBC@gmail.com) E= BEEhRIN
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R TR R, RZ MR TR P S T R R B AR, B P SRR G AR
B IR . MovieLensESLI R Ge R FH T X FP vk o S&F3X 7 1l B AIESE 7T A2 % GroupLens
f*)Shilad Wieland Sen[rl*#ytH 18 3C", BAL, HEZHEFER G Tinnith R A T XA =X (anfE4-10
B Do 44K, JinnifNJE FUGCHIARE RS, EARENBRERERZW TN, WILE it
ST RS IRAR R G L R KA P R AR,

‘5 Mood:

Feel Good = Humorous ~ Exciting = Stylized
Plot

Anti Heroes = Goofy Hero = Master Warrior

Does this gene fit Kung Fu Panda? "

@ Genres:

Animation = Comedy ~ Family = Hollywood Tone
Action = Adventure

@ Time/Period:

Ancient History
A Jinni 3k, A DG 2R I VAR B E VR T
[14-10  Jinnii Pt ghids 45 BOARZE3EAT I 15t

4.3.4 ETEmEFFL

I THE R B RRRRA i, WA S SCm, (HE iR R b fmiiefe, K, 7EX—
A7 R AT S ] ] P AR AR A AR 1 A A

HE, BRIMNTFEHPITFRZ R T AR —kE Lo FRATFGEE, BUEm TS . i -
BCEASR . MAEF P AREEIRE L, A3FAFEPITE, AP ihfsgs. FHik, 3"AT%
BB SMANEA TS, BV P TS Ps TS MR TN . SRS, ARk 81— Fu
BWET T ARZEDII T FARZEAT R (u,inb), A4t AR AR S RAE I N3 453, B eie e
FH P sl o A8 T00 e v (o) R %o 7 A TR v (i) 2 (I3 i — 2y ( ARk TS L A I AHIE , IR
QRRZARF AN ), R, Evu)FIvb)Z 0] BRI — 430, v() Flv(b) 2 8]t 75 Z i Al
LN

FEl4- 12— B P - i 7. ZEE &3P (AL B C), 3101 (a.
b. ¢) A3 MRZ (1, 2, 3),

TEE SO P -1 525 U, FRATRT LU 28 235 $2 5] () Personal Rank 3292 45 i A 40 i 19 25

(D £ Il Shilad Wieland SenfJ “ Nurturing Tagging Communities”

BRtXER ESE(StinkBC@gmail.com) E= BEEhRIN
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AR T 24 Ji T 5 s A B AOAR SN, SRS AR BRI SCHE MR B NI HER , 48 F P R HE 24 B Y
NIy

ow>»

sp o=
W = NN

@ e @

Kla-11 i P -y - E ) 5

P ER 2L AR AR i A B B K
TESTE T BIRYR , FATTnT LA T IR R Eh i R 5wt S 2 i) ey 805905 o 7E AR keh,
FUORE) At ) 4R A KATF
P(iu)=) P(i|b)P(b|u)

XA UEE P X 90 i B 4808 bR 2 A%, PRI AN A 20T DIl o —A U AT i T A 27
P4y e O 7 B T AR (2R SimpleTagGraph ). 4528 U FRZEAT AIE 5% (u,i,b), SimpleTagGraph%:
HOMPI AT 03, —4cm P v 8 AR ZE 1T Svb), J1— 4 HPRZETT siv(b)F8 179 i 19
v(i)o MIXANE XA LLE S, SimpleTagGraphaf X i i 42 2 FH =i AR 25 B /D 1 P9 SR
U R =l [E1] 19574 8
4-12 5t J& — 1~ 1] B 1% SimpleTagGraph i 7~ . 7E 44 & T SimpleTagGraph /& , F| F ij 1 ()
PersonalRank 7%, 2K =1, 4 HEARRIMIAENE L, SN TR S 0 R R R,

A, a, DA ¢ 2)A4, ¢ 3)
(B, a, 1)(B, b, 3)(B, ¢, 3)(B, ¢, 4)
(C, a, 1)(C, b, 2)(C, d, 4)

(D, b, 3)(D, ¢, 2)(D, ¢, 3)

[¥l4-12  SimpleTagGraphiJfi 1

BRtX SR REHE(StinkBC@gmail.com) £= EERRIX
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4.3.5 ETIRERMETFRR

L TARAE AER AR A AR J2 T UM AR MR R, 3K 77 T PR QA IO P e g1k
WHERR R GE . B4-13J87R T SR g A S

SIREIRRIAESGE - -

23 FHEE RE Fx sz B UBEFE e
HE ErRs ey He® 28 ge ggpn gEm e
wx =@ Eif B T winoows EE suemm L

Fattern Recognition Graphical Models, Large-Scale Inference A Probabilistic Theory

And Machine Leamnind  gyponential Families,  Sradiey Efron of Pattern Recognition
and Variational Rk 7.8 (1) (Stochastic Modelling
Christopher M. Bisho...  |nfarence ' and Applied Probability)
kekkdk 05 (255) Martin J Wainwright ...
kkkkk 97 (12) Luc Devroye / Laszlo...
kxR 10.0 (5)

Statistical Language
Models for Information

Retrigval

. ChengXiang Zhai
Learning to Rank for 2 . A I . 8

earning with Kernels e (4)
Information Retrieval ek Statistical Learning ekt L HESAE)

X . Bernhard Schlkopf/ ..
Tie-yan Liu ) Theory
exkEx 93(5) 83(12) Vladimir M. Vapnik
””” 9.1(1

A T, B AN BRI ERUH RO T
K4-13 GRS 95

W 4-137R, SR BIEREL R AR PR . LR — MRz, Fom P B,
PREEBIRGTBOR , FR7m JHP XARZE RS Y [ g6 . N BT RIRRZE T AE R, &
AR FRS “Gife” . Bl " TR B, RN NERE TIRZITH AT A,
SREA TR IREF AT BOGER, RRNIRE T UABEER NG, TR R TR AR
FEUEOGHR, BTG NI, “feie” . 3" ARG hns = P —MR%E,
T LUAERRE 2 B IR BIADE R EE A SC I P 5 4fr , HLAnI&] 4-13 50 bR % = T iR 1 Hlds~#
2RISR AP PAEA

XA SURE AR AR Z AL, E TR TR 2k . JATE, —4
FHP B G I (] POURAR 2 9, (EAERE— KA LB R DR, A TAn R AR E R — Kt ]
FURRIGER, BARF RMER . M EREE RS, R TP A 2GR, SRSIEHT A OAR

BRtXER ESE(StinkBC@gmail.com) E= BEEhRIN
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Pl A KA DGERVEREAR PR, AR AE R, MR e i TS R 2R, (1
THIR B D P 2R 4R
[, bWt iR BE . AP ks A S n] DUANE i 4s A O R —A
PRSI T BN A CX ARG, WX T4 r%E, HIP ARGl R A 2 Z T4
I H O A5 B AR O R
FAVAE, ZIEF P B RS HERA S R TE SR AR RIMER , 107 AR AR 2 R vl i Rk
Peor i 7Sy, B AE L P R R R A BB, SRS L P e AR R B A
W AE B o PR A i P A5 A 3 PR A BR 2 25 He A JGLE P A5 A 10 SR A 1 5 S
o, BRI ORI A G L P S A TR, T P e A A e R i Pt 2 AR 1
HERY
GroupLensfHF5E N b Jesse Vight 5 FARZE BB T TIRAWIGE . VR4.3. 2 H H B a2
L, Jesse VightH P At Z M1 R AR B T F P XIARZ 2488 (tag preference ) FIFRZ S50
FUAHOCIE (tag relevance ), SRR TR —FERSEL LG P Y, (BT T ARMRZ MR
FA) R 718 Bt 1
O RelSort XAy b MM T 12 F P LAR s A Bl B RObR%s, Zath T
XIBRAE B ANBRZE S YT BIAROCRE , (ERRAEFE A RO AR S BEHE Y
Q PrefSort X 47549y it AU B i e P B0 2 PP AR P Lt B ROBRAZS, 25 T
FORBREE B PGB FIAR S S ORI OCRE , (EARG IR P G AR B HET
O RelOnly %4 i o R P A2 P LARGEE I Bl B RIPRZS, 250 THR%E
Syt iARSCRE , HARS RO it AR SCBEHER
Q PrefOnly X474y it Al A st (5 T A9 2 T P AR T3 Bt B R9pR%E, @Atk T
FOBRE R PGERTREE, HARS IR B G AR EHRY
RIE, AFEXTI P T3 AR . BCR R TR AR A R4S, VR 1R T R 3
AN ]
O HEF e 10 3 B A I AR P AT A BE R 2 e XX AN A1 P A A RelSort>
PrefOnly>=PrefSort>RelOnly,
O HET i RS B FE N B B S WHERE A IR - X T3 A 1) 38U 7 Al RelSort>PrefSort>
PrefOnly>RelOnly,
O i i BT B3 2 LA I B L 2 T AT B FRILAE A 2680 . X T A~ R HT PR
RelSort>PrefSort>RelOnly >PrefOnly,
R, MEEAE TP XEARIZEBIARAE BB 1 o A2 f b s oy EWEE CLeanxt i iR,
WN3R4-9F7R ) FIZMZE (LLanxf i N RUAIE, A1R4-1017R ). VEE XA B AR [T RE
5] 7 _F A3/ R),

(D 2 WlJesse Vig, Shilad Wieland Senfll John RiedIf¥] “Tagsplanations: Explaining Recommendations Using Tags” ( ACM
2009 Article, 2009 ),
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Q XAREEE DY BB X FR R A A ST TP U AR T A%
Q XAMARZEH IR HNE R BRI . A SR T R4
Q XA B A E MBI T R R AT S FRBE R G . TP YO BRI T
PUES T
M BTSSR AT UL B, B HE SRR T R R 28
B, AEE IR T P 0 AP [R) PR A e T ) B B2, 452R 7R PrefOnly > RelSort >
PrefSort > RelOnly,

49 10MAPBRHENERLEFE"

[ INAX AR LFHI AR & ELf)
great soundtrack 90.9%
fanciful 90.9%
funny 90.0%
poignant 88.9%
witty 88.0%
dreamlike 87.5%
whimsical 87.5%
dark 87.3%
surreal 86.7%
deadpan 84.2%

#4-10 10MAPBRBEHNENLIRE"

OF INA X AR LT B AR & Lefl
afi-100 100.0%
fantasy world 100.0%
world war ii 100.0%
sci-fi 95.2%
action 94.4%
psychology 93.8%
disney 91.7%
satirical 88.5%
drama 87.5%
satire 86.4%

BEEMERERER, FEHEH TIN5,

O FH P AR B B 5 M FH - B DA 2 28 A A 0 S A 1D 5

Q JHP R AREE GRSl R AT SCBEXS T BT A A S5 E R i AT A
FERTET;

D %5 H FJesse Vig., Shilad Wieland SenfllJohn RiedIfi3C “Tagsplanations: Explaining Recommendations Using Tags”
@ [ L,
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Q Py A FRBER S REXS T35 B P 5 WA ) S A A A BT B S A 6 B 5
Q F SR e MRS AR X - A 1R

4.4 HRPEERE

S RERA PR, b2E RGARE A B BRSSO AORRSE , XA
RESEHEPRAE RGERY RAYEIERR . NI, IRZHRZE RGEAR BT T ARSI P RS o (1414
JRIR T 5 P Last. fm AL IR BAERE RS

Add tags o | i Bt B it

Secret Garden SR ERIE? (R1E): WO W hE
(1995 — present) LB RER TR
0 e |

T NBEY ATER HE HEEE HE¥ BE PR R
- EZF FEEE d= i AR Gt =55%HA B
T T = A HE EE EER
Suggested tags: new age * celtic * instrumental * ambient * fclk‘ ERRE: ﬁiﬁigﬁ 'H'Hjtﬂ. H)‘i Data-Mining éﬁiﬁ}gﬂﬁ%@ W%Wiﬁ
ATHEE AENEE T EE

= Em

I A Last AN, EIHPRISE A A VR BN REE AR
Kl4-14  Last.fm (4) FEHME (£ ) RIBREEHEE RS

441 HHLEBLBPHEERE

FELTE T PR 20, B SERSE T (A PHERERRAS . — A, A
PR AT DL TR AL

O FEAARARE I WL AR TEEE S P TR IORIE, SERFRZ
PORISTEAIIITIRS , (RT3 3 — Y T RN P TR 01, T2
FiFHPTR A 105 5 1

QRERERE [ MR RN TR AR . Kol Xl &b
ARV, 1L 2SR R AR . TR PERRAENE, el TT LA i
FALATEHE, HOERIEIR B BUR Z00I Xl IR 00 i 4 g
EREIC SN

4.4.2 WIS PHEFERES

TP aZa Yy hbid ThRAE I, JAT AR 2205 15 0T LAZA P EAE A it SC AR A5 o LB B O
EATARN
ORI IERUE L T P ol A RS RN TRAR4E (X LR IXANRL PR S PopularTags ),
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Z IR ORR, RPUEA LR R T, PR T AN — MRS RE . S rags(b)
NBRZEDRIATRERE , AR AEANARER BN T -

def RecommendPopularTags (user,item, tags, N):
return sorted(tags.items(), key=itemgetter(l), reverse=True) [0:N]

SV IR R 2 P o i R T RAR S (K HURE X MBI PR S TtemPopular Tags ).
Litem_tags (1] [b] HYABHT EAREORIUEL, IRAXAEISLIURE L, BAUTT IR

def RecommendItemPopularTags (user,item, item_tags, N):
return sorted(item_tags[item].items (), key=itemgetter(l), reverse=True) [0:N]

SRR RS T ol A © 2R M R0RRSE (X B IX DA K UserPopular Tags ),
“user_tags [ul [b] HH ol IARZEDRIUEL, B 2K H M T PR

def RecommendUserPopularTags (user, item, user_tags, N):
return sorted(user_tags[user].items (), key=itemgetter(l), reverse=True) [0:N]

IR PR AT IR AYELS (X HLid M HybridPopularTags ), %5 id— > RECR LA
WELFLE R INAL, ARG A R A AL S o XA B S B S an T .

def RecommendHybridPopularTags (user,item, user_tags, item_tags, alpha, N):
max_user_tag_weight = max(user_tagsluser].values())
for tag, weight in user_tags([user].items():
ret[tag] = (1 - alpha) * weight / max_user_tag_weight

max_item_tag_weight = max(item_tags[item].values())
for tag, weight in item_tags([item].items() :
if tag not in ret:

ret[tag] = alpha * weight / max_item_tag_weight
else:
ret[tag] += alpha * weight / max_item_tag_weight
return sorted(ret[user].items (), key=itemgetter(l), reverse=True) [0:N]

TERAE LA SE B, JATTER PSS RN EA ISR P31 e fe e R AE A T IH—1k, 3%
TR S (BT ] WS S R0 B A SR BN, T AN 22 PR R 0t Al A DT 9 P X
BRI, B DR P AR R BRI B i S HER A 4 R 5

443 LHRE

FTHTE OS2 50—, FRATHIFEAE I il B s a4 RO« 143 I ZRBE Fnilit AR , SR ity
SRR P BRI AL, TR RN E, X B EEE AN TIE Duser , item b 5, T2 L)
user. item. tag A FiE. A T HEAFHFE AT EEESE, WES% T H Y Pythonftiid .

def SplitData(records, train, test):
for user,item, tag in records:
if random.randint (1,10) ==
test.append([user,item, tag])
else:
train.append([user,item, tag])
return [train, test]
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S TS A — AN P o i), T TS SR ENARES AR P ulE S % A R(u,i) Tk
1146 1 P oA R ROZAE D) i T RORRE RS, 2T, WP uSE PR id TIAR A &, 38
T AL PR 51 73 [ P 5 e P O R
D e R DN T ()

Z (u,i)€ Test R(u,i)
D wieren| R, DNT (u, 1)

z (u,i)e Test T(u,i)

Precision =

Recall =

FIER
#24-1151 1 T PopularTags ., UserPopularTags. ItemPopularTags 3FEILTEN = 10 B AR %
A [l

411 SHIREHFEEEN=100F O ERREIB @ =R

Delicious
PopularTags UserPopularTags ItemPopularTags
R 7.32% 11.84% 23.80%
PEAEI B 19.88% 32.16% 64.63%
CiteULike
R R 2.21% 10.85% 12.94%
AR 7.75% 38.00% 45.33%

mFEPEER TR, ItemPopularTags BA F - A UERR R FILE [0, 33X — SR EDWAR A7 S
KA P B4 T2 ), AR P g R e MU 48R, 52 FH P e — AR ML T
ZwE, HEASSH O RE BT, MaE 2S5 0T R/NLR RS, Hit
ItemPopularTags 5 & Ht UserPopularTags H5 5 5 i

N IEKRFE— T HybridPopularTags 45, #4-1245 11 T HybridPopular Tags 5. 7E AN R £k MERl&
R o T BIHERR RN [l 5

#F4-12 HybridPopularTags B A E AR & MRS R o TREREFI B E R

Delicious CiteULike
a HEHBE BEE HERE ARER
0.0 11.84% 32.16% 10.85% 38.00%
0.1 15.27% 41.48% 12.71% 44.53%
0.2 16.71% 45.39% 13.82% 48.42%
0.3 18.93% 51.41% 14.85% 52.04%
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(%)
Delicious CiteULike
a AR BAEE AR BEE
0.4 21.14% 57.42% 15.57% 54.55%
0.5 22.74% 61.75% 16.01% 56.07%
0.6 23.99% 65.15% 16.24% 56.90%
0.7 24.82% 67.42% 16.07% 56.29%
0.8 25.15% 68.30% 15.45% 54.12%
0.9 24.95% 67.77% 14.60% 51.15%
1.0 23.80% 64.63% 12.94% 45.33%

WNF4-12078, 1F a=0.814HE, HybridPopularTagsHUi5 T el MvERIIE (HERI%8=25.15%,
3 115=68.30% ). 1M HLIX A BT T #1009 ItemPopularTags fllUserPopularTags B vA RS E . %
JEENET0% MR TSR T, IR 2 0 AR5 P HEAR bR 2 i 23 ELHE 45 P s R A
2, U WA TR . LG (& 4-1587R ), 7EFRNYE ( MongoDBAUEFSEF )
— A0, BRRIEEARE N, —BBRRZ, IRZ A0 HRE, nTRE X —2
AL S AN L . L1055 FiMongoDB 2 JC X R IWARZ: . Uy — R W Mbn%s, HNR P 4
MongoDBF iR Z FR%:, 1T LLA 23X B T A AR ER 2 FiMongoDBAH XY

S| E{E& Mongo
{E&: [E] Kristi
FE ERE
i A R
R 20114
T 172
EfT 39.007
— My R
ISBN: 9787115

w|miE | EE | R

FEER SEEE ¥hANEE

MongoDB#Y Bk 15 B
— - RO B S

SMPINEELRY XK K K7

TEEMrEATE LR

ERHTE  OReilly nosgl H&%
FEFEE M= fid B
Al HE WS EER

EEFE MongoDB  #4EE nosql  OReilly HHEM,
2011 Programming

HME #RisE [HE il EER
@it HFHA BE NE¥H

Web RIE 34

B A T, BTN A E AR R AT
Kl4-15 SRR (MongoDBAUZIERS ) — THbR%E

ANid, BB RAHE T AT P RS A i PR B — i, it B

s EH AR TR A ARMEA AR AE R . PRI — A P R

S R A i ) PN A P ORI bR g . XTI AT TSRS, FERIRTE BT

SCTEGURY . A3 AT AR T A OCHE IR ) L5 T

(D £ ). Wen-tau Yih . Joshua Goodman#l Vitor R. CarvalhofJ “Finding Advertising Keywords on Web Pages” ( ACM 2006
Article, 2006 ).
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BT BBR A XA SR, HASRAKRZHEI. i (MongoDBFUHHHR ) —+5 HAT—
M 28BS — M r%Enosql, XN 20 AT LU — 265G, A —2EFInosqIAHSEHY)
P&, HEUBE I | AR ST . SRR AEY R I SR AR Z R AR . S TiX— i, 4.3.3
TR TIRAR .

444 ETEMGEEFEREZE

A [ ] DT ARG R . ARG P TR AT v A E 2 s ClniEl4-1107R ),
fITAT AFI FPersonalRank B A THER o HX YB3 1 (] U Z BiASR] o Xk By IR, 5 Fu
BT, SAYTTH ARERIPREZE . P, FRATAT LAE e LIS s s, an R P

a(v(k) =v(u))
Ny = 1-a(v(k) =v(i))
0 (i)

WAtEUd, FA P s oo B TR SCE FE0RY R s, T HAB TH A 1 3 Sh AR 0.,
T2 TR E SR, v) R RS SRR IFAAR, v BRI 0Ea, 1) RS SRS 1—a.
ZE o M LE T B L 0B

4.5 Y RBIRI%

AT FEHE TUGCHEEMEE R G DRI H o AnZAE iR iE U EZG A, i ex T
TR P 2480 2 R P i ) N AR AR E B S bR FEEAE R S R B ZE e A
[, — AR P TR AT R g P s, 73— R 25 P iin 2 . A
TETERA T P AREAT R A A XX PN T T T ERARR T

KRR, S5l LA A AR AT T2 56T . ECML/PKDD7E20084F 1 28 # 144 ik
FTREMEE ARG LY, EXWTRPER TRZHO T E, ka2 (tensor
factorization ), JETLDARFLY | HTRIMA LS, NdX R mREe AR BEENEE, 1
S 72 40 I A S A AR 22 SR 1) DRIE S Ak

GroupLensfHF5E N 52 4iMovieLens R G0 TR 4725 J 1 B9 TAE . Shilad SentE i 3 HfF 58

D TN http://www.kde.cs.uni-kassel.de/ws/rsdc08/program.html ,

@ £ llLPanagiotis Symeonidis, Alexandros Nanopoulos#{lYannis Manolopoulosf#J “Tag recommendations based on tensor
dimensionality reduction” ( ACM 2008 Article, 2008 ).

® 2 JLRalf Krestel , Peter Fankhauserfl1Wolfgang NejdIfj “Latent dirichlet allocation for tag recommendation” ( ACM
2009 Article, 2009 ),

@ 2 I Andreas Hotho, Robert Jischke, Christoph SchmitzfllGerd Stummef#j “Folkrank: A ranking algorithm for
folksonomies” ( Proc. FGIR 2006, 2006 ).

(® £ lLShilad Wieland Sen, Jesse VigfllJohn Riedlff) “Tagommenders: Connecting Users to Items through Tags” ( ACM
2009 Article, 2009 ),
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T Al R FHBR SR ZR ORI R4S T P R TSR A RE . Jesse VighEie SCVHRAFSE T anfal
PR EATHEA A RS, R P At 22 (8] 0 S R AL FH P RIAR 2 (1) 2488 ( tag preference )
PABBREE R S AR SERE (tag relevance ) BIFPIRIR . [AIRHBA TR T i AR 2s EATIE B, LU
S AT PE 3 PR B A T A T

(D & llJesse Vig. Shilad Wieland SenfllJohn Riedlff¥) “Tagsplanations: Explaining Recommendations Using Tags” ( ACM

2009 Article, 2009 ),
(2 £ L.Shilad Wieland Sen, F. Maxwell Harper, Adam LaPitzflJohn Riedlf “The quest for quality tags” ( ACM 2007

Article, 2007 ),
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FUIE B XS B

AR Z AR BN PR R G Ak EEAE PRI T WIS P S8R, B A P %
HIP ARG P, (R SR 0% T — A5, SR TR R 3C (context ), X #E R 3C
HAEF P U RGBT . M L OIESE, MRS RGN RS AE W HEW,
n, —ASZARNRAHESE RGEAEA R RGZ L P A R RS IR o HEE R GEARERN H]
FITER RENGE AT, SEFEA RS2 P HERESS R T . P20, YR P FEH Ok
TIPSR B RGN, WRXMERE RGHEER RIS PO BT Y, WARHER S5 R T N
RefE 2 PR . LT SCGEm H P X480 AR 2, AP EPERRTT BEG A %8R A7 X
S, FPAETE R R R 24680 2 X, FH P FACREAE — 8 55 R [R) A E — A B A 480 A DX 1), £
2 PR b s D 52 4 S R I S8 55 Bl S () SCE AR AN Rl o DRI, oERf T P i B
SRR, IPRAZAE B TR DR T R RGO TR

XF N SCHER AT SE, Al LIS 7% Alexander TuzhilinZ#%Z ()— 5% 2838 “Context Aware
Recommender Systems”, Alexander TuzhilinZ#5Z i3 JUAE AL 2 AT TR BT SO G O HE T 3
AT THRAMISE . TR SO R3] T — LT SCHERE R SRl F——Sourcetone & AR HEFE R 40
(IES-10R ). ZARGE I PSR A CMAERCNE, KA ERIEH PRSP L
Hiko XH, OIFE—MEEMN LT, HPEARFPOE N SEEARMNE R, 4K, YHA
FESEAS I R SN A R e, RGARMER 1 P B2t 400 . Bt Sourcetone R HL T
P EE IR RGO I 2, SR I RGARGE P S HT 00O IF456 75 BT S 48R HE
AT AR B A o

FLOERR T SCGEFTRZ , BRG], HIPRTE IR IR 2T FYEHR, 1P
EUERBERRALNE, P RAC— D ABRENA—EER, HRmEE—i R R
HR—H, PSS MINE ISR ENHE, XEAUE LR UFE, i ke R SOF P
MEHE 2 AR AR AR S

ABERNTELHER E]_E TS, IFEIAAA— T o BN SC, SRS A PRe s a5 2 A s A5
SRR, NI L HERE ZR G0 REAS TG TO0IU T P 76 S AR5 B 220 SRR b s 2R, A%
FATBIRBFFE TopNHERE , BRARMAr 25 FH P A B — R B NIUHERE SR, RS TP IE R —
ik 2 B 5 1 7 B i) RE BRI o

D 4~ A\ FETT Mhttp://people.stern.nyu.edu/atuzhili/ ,
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click for full plager

mm Select Genre

1 W a =
Now Playing 00:00

Artist

I A Sourcetone, [E HAHSE P2 EAUE JFEVERU TR
[El5-1 sourcetone.com ™AL SRIERE R GE, IR A 15 45 T LA 1 F P B 8 B0 A 1 O s

51 BELETXER

A e B SCE B R E AR B R SCE R . AR S E A RS [ Y T2
IS, SRR T AT S LE ] [E) R R T E RGBS PR R B X EE AN [R5
IR o

5.1.1 BB %R & 9y

T2 — P2 R SCEE, M G FRAM Z 50 . — B, i EfE 8 Xt
P GBI R R BAE L R LA I

Q APMEBREWA FRATX RSP AR A SRR A A 22 H
WREE AR R, /NS CE S fr, KRR T ERE XL — iR i
ARSI, B AT TR R B o B4 . — D ASIIAE T, T
J5 B GERANE HE IA GHRAE He & R TR R4, JSRFRAT TR T P BRAE A 2%
B, BREZ O P R AT, A Rl AT O e RE R B B 48 . 249K,
% T B AT (0 68 I BERT X AR A TP R, TGS SR8 B8 P 4B AE A, L
P RRHHT .

QYREREEWENAR RN EBp T REBAIRZ A, [HRAANERH
AR, IRZHE WS AABPANTRIE T o 1AL, Prah il RESZ 5T M 115
Wi, BN —R L R A FL R 23 DR A SRR P R0 S S Tkeode . Pt
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HIMTPEELEREA W2 BT R P by, T2 IRIZY A EZ 2 2R e 4

T R, AT — I NBAEHES 104FATAYRE INBABT AR AR GIEAY (4R
XA, AP Y B RAE SR IHNBAFT HIHS ), AR RGP BAT AR 1 A
AR, HCAnET A A A ARG, IR A A A A X
Q NN F RN E S T IAS By X P 2GR A0 o EE AT Rz vk
KRIZKE, HRZTHL, LRFMA. SR, BATEAHERAFEBIRRERAAFAE, HR
b P AR R o BRICZAN, T HARRE— RPN . AR, A
AR LMW AR BT RAIRAL, AMTERESCIE R . 201 4R ACMIERE R 2 i) —1>
TP 22 B 228 it — K bR SOOI B SR LU AR, % USRS A3 T i 4
TP T BT R AR AL I 209470 o SRTEZE AT A B2 T LA — T X M 2
ERFRMFIIEX

5.1.2 BB =451

T T SR s — DS P SRR . B AT Google Insights T EL XA [i] 24
N T—2E53HT . Google Insights# it T HANE Fin] [ 20044F LIk i R At 2k, FATmT LA
SUN Sy a2 I R P RPRS G f s T 7

FIS-2JRR T 3435 44 2 3 44 7 1] 20044E LR AE google | AYIE R AR LIS, &I ]
PIFEF, facebook48 & w E 4k LT, IMimyspacefE20074F K R TS FF IR TR, twitter8 Rt
WA K, (HIK AR BAK T facebook . XFFAE AL F= A R T 1 %8R 1 A8 4k o
7E Google R M 194% L AIXH . facebook, myspace, twitter
%,}3004& Tﬁ’%\ ey o
R =
A Google MEFITH SR FEDT 2011 & 12 BiREH - THIFE twitter 2
A i S mA R A, ERBRRABHE 2011 E1 A1 8. TRIFE

K Bt R A #a @ @
EEE  EMTRIEEN ERKE TR SRS
@ - 100

_‘/{-7 B[ 80

008:
‘iiil’*%mﬂ‘]ﬂﬁ—‘l‘ﬂ[ﬁ§%ﬂ’lt‘ﬂﬂﬂiﬁ Ehll’jﬁ“‘ﬂi:ftxﬂ: Iﬁi{ﬁ
| [ A e AR R S RANS T o TSR

E5-2  facebook. twitterFlmyspace 3™ 48R A (b i 26

(D 1 Whttp://2011.camrachallenge.com/,
Q@ B 5-27Ph5 5 O L i facebook, #1'5 H@MY fZL X Nimyspace, 75 @MIMILRS i twitter,

£IE<pEd
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KI5-3J/R T 200448 LUK E 24 AL R R A feth 2. Bl IR BIABER . H—
J& F120064F LK, iPhone IR I IR i, Se i TR 22 1) FH P T4 - 4kiPhone . 73—
GO L AT R ) T AR IR I Z A — Qe , 32 PR A B335 T TR B db ok
B, IR — SR A4S H AR

7£ Google RIM¥% FHIXFEE. iphone, nokia, motorola, samsung it ©
£3f, 20044 FEL —
3 " N . i . e h 29
w5 AEMSHE FHISBTER W, BASEE AESTH B B —c
A& Google WERFNHLHALT 2011 £ 12 BHEH - TRIEE motorola 11
A W IESERASAREDE Y, ARBRRTEAE 2011 5181 8- THER samsung. I 29
ST ERAT ARSI A S [0 a0 @[] EE=ER
et
100
o @
| Ao
4777/\777_1./-/\)/‘ — D /¥‘__ﬁ = ‘1
— T ———— A = \‘4_/\/\*;/(‘ @
I N S - w
N g o
' 0 ' 0 ' 2007$ ' ' ' 2EU‘E$ ' ' ' 20(‘]9$ ' ' ' ZULU$ ' ' ' Zﬂl‘.li '
B [ 0B i IS A2 5 i, BB a kT2l T

53 FHLR ML

KI5-4J87R T —LE i in R B e 2 . ISR 1 RN P AT 2 . L,
PP AR R IZ UKL G2 i 56 [ P GEt1 i ﬁn%:ﬁ'ﬁﬂéfﬁﬁ{ﬁijﬁlﬂz BRI,
%‘%ﬂ%&r%ﬂlﬂlﬂﬂilf XFFI vy, ATLAB A BIPAOQE, — AR MR, 15— AT
BRI, XALARER T v BB R B SRR H RO

1 Google M 3¥% FMY24FE . ice cream, soup, chocolate, coffee

-
e \‘:T:ream _—0 -
R Eir, FASKRS TH, ZESET, I, M soup 39

A Google BERFMAIHRET 2011 2 12 AWEH - THEE chocolate 55
A& S tE A EA RN DR ERRRTEAE 2011 F 1 A1 5. THERE coffes i
KT EBAR EEE A

[0 570 @[] EzER

S

100

/Ay
]\/ \i_\\ / \ _ ”f\—/\‘ /J/\\g_/ ”./“5'{1

R‘/ _/_57; \/\ 7 T N ]

a

i i ' i {R— . ' i ' i i ' . '
20072 2008% 2009% 20108 20118

lﬁtmﬂ;ﬁ—ﬁ‘ﬁﬁé#Eﬂz‘ﬂﬂﬁdﬁ Ellllﬂ ﬁ'“‘tiix‘lt TR

R N ES ERIL e S P

@ tr5 ORI XS N iphone, Fr5 @I IIZEXT W samsung, 475 @ i1 2k X ¥ nokia P
@ B HOM AR X coffee (BIMME ), Fr5 @B L Xt chocolate ( T55¢ 1), Fr5 OBt Nisoup (7 ),
s R@E 2T W ice cream (UK )o ——HFH
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5.1.3 REEESEHFIERI AT

TEEM G R)E, HEFERGEN DS RGN T — AR R Se, P e b2
BT BFRFS . B — IR R GE, T B e X D R G TV REYE . AT R R SR AR Y
FAP AT A SE AT 58 [R) 2 0 X ik (4 B P R o A 3 R 045 S8 A L P A T R Bdis 4R — R 81 —c
IR, FHrP A =08 (i, R TP wIER ZI Wit 7= A A7 o TR E RS, AT
MG B R GE R T R

Q BIFEEERMIAPHIIEIKIER A LM TG, BT RS 2L
FRTELM: (EE 2 BAEEG ) B, AL M ab T A, &R ek F P 8RR b1
Foo A —LE M A TP, BRI P ERFETR . TE3FRFI R G P AT A
— R, PUFRATE ST S RE RIS KIE .

O REY@RTBUIER AL, v R, BRES R nRiE, ks
T LR T BN S K, A RI TR /P B R A it 7%

Q ARFEIER AL Pk — Y0Pk AR 1, A LRl H P e —u, AL
Wl TP R RER A o o T B X SR, FRATTAT AGE T AP BTE BR AR, [t mf
PGSt MIRR TR R RGP A

1. BB LRI

A5 K F Delicious$ieta 2051 7 25 2 5250 LAV AS[R) S0 A TS B 12 454 45625950 000

ASHIFAE20034F9 H #120074F12 7 T80 W ST TR 94T o Bl h 15132 000 000R4EF
420 000 0005 PRZEAT LT . ZEWRE TR — AN EAT icss, mad g l—MHID, H
W1, MTTURLARS: , F0R T — A PR — KA THT B T AR . R 5T
URLARIE, PRI AT AR 3824 K5 09 5353 AN [RT 8 2 01 o AR BB IR T 544l 48 X Iz R P 0, g A
BHEE S DA R BRI LAWFSE o 13X 5844 nytimes.com . sourceforge.net, blogspot.com .
wikipedia.org., youtube.com. #5-145H T AT It HEHRE WAL IHE B .

#5-1 BUIBHEEMNELRITER

& & A R % M m W OR OE
nytimes 4947 7856 99.65%
youtube 4551 7526 99.72%
wikipedia 7163 14770 99.86%
sourceforge 8547 5638 99.65%
blogspot 8703 10107 99.82%

2. R EFREM RSB HE
AN [R)ZE I [t ) ) it BT AN TR A At 300, i e 4% A i S SUARUREL T PR 2 9 A o A AR
Koo FRATTATUATANT b 2 0 I ol o g it ) A i JL 30

(D & “The Lifespan of a link”, ik #http://bits.blogs.nytimes.com/2011/09/07/the-lifespan-of-a-link/?ref=technology ,
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QYRFHELRE  WR—DWITERERG DD P A3 T8, S0E SGZY e

X—RAEL . DL, FATTAT LU i ) P E L OB e — W A A A A . 5 1
By i BT S RO T O RA T BEDDZE e, PRI E — iR g, 3T 5eHs
Prab i AT 70200y , SRR R — SR i B P IFE R AN TEIS-5 R T S iR
R RAT A AR AE R R Z IR SRR o BARAR R B — 2R A O PSR, G
YA EITE R R AL IR, AR IR EA AR SRR . X TRAT
FEAFIRPIah , HESE ETRH I A TE LR BARS, AL 2R A i AE R . X35
B P Il HAT AN [ B AR o L 24 1 25 T S I ol A P AR 58, 5 — 2 T PR
AR, VN EWARM, FrLVENTR YR A AR . HERE TR TR AR,
ITAE R BRI Z—HE, @FSPIIP Az, PILEA BB AL
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Average Lifespan

Average Item Popularity

—+—youtube ~—#— nytimes blogspot

wikipedia = sourceforge

K5-5  A[EECEAE B A R AT RE AN P R I TR A5G 28 i 2

Q H#RTRARMSRTERDERTHABME BREPMETRWER, 735X PR

AR IRATRE , AR P IRATRE [ o SRS, T P 1) i B AR SR AR RIS, 2
HBMEE, UL R GER ol CE AT TR RIS 18] RS0 A R R AR, AT I AR GE Y bk
PEASR, W) B EITER N R R o A, WAL DS, RS B fEAHRA T
KIS N A A TARKASAL, L R GE AR EAR 5, W B PR LR TR AR

K5-6 /7 1 5 Kn 4 rhAR R T Wl A 7 BE 1) i SRR . RRARARRT, HARbRE
FR G H N 2 A T L 1 e A e O 220 AT 1) A AP R AR LR (O RI A 313
WU, BCFISME ). BS-6 F RIS R BB T THOR, ZR G0 i AT E oA 2 i ik
R— X — R U RARA . HR, wTRIER], A TA RRE G sh AR AR TS i T~
W, (R R R AR, EAARHREIEE S, M TRARN, W RS
AT R AT AR, RGENAMEARSR . MZERE TR RO BUR AR, ARUEERY R R A0AR
xRS, ARG Y AT A AR S, R GTE AR HUA
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51.4 HHFERFRILHHE

FHP 2S8R EAWTE Y, AR P ARG I a8 T b s — DS R E R AR 2
RERS SCIP IR W HL PR AT, LSRRIk, DTG 2 P AN S 0 2%

WA — F W S e R e, ol LR BT B — SR e R 5. inKIS-78r
N, RE SIS MR R G oL, KE A IR B St M A I 4. A, TRl
1 L] T MongoDBI—A S, #di T Liked ( Byt ) #5481, 5%, FREH 0200 bk
RHEE RGO, AIFRIIERSN KA T, £ T —AMahout in Action, Hiitifix this recommendation
(BIEMHER ), AT LUE B0 Eith W 25 FeHERF X A F By - R FRNINICA MongoDB: The Definitive
Guide®iifi T Linked.

X— VIR AAEILTRP I o SR T UE B S i A 2 R T AR BE D LR s 25 3, TR &%
B TLRD R RRIBT— U St I A5 3R, R IIF A AR AR A, (H— B3R A4 TR, A8
st AT o 8%, JFAERIAETH TN ERRE R B ESN R A A4, LA an SR IR A B
MongoDB: The Definite Guide—HM T, HEFFIIRIFASAL, (HIRAYFTA BIER BT e
SR R

SEIHERE R G S PERR T P AT A B AEIBOR SEI PR EOR R SR HETE A A By AT S
PR, MHEREEAS B B SC I R

Q SERHERE RGEA TR RAERL A TP B AT AR LS R, SRR TEZ R WE RT3 R Y

50, PRk, ZORAERA P UIHERE R GERT ,  HRHE P s A ] SR A 7o S T
AR R
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O A RA T E 0 B AL AT A T oA AT o, RV AR S B S 0 P s
N, SUNRELEHERZ SR 58 232 JH P AT N 2, ZEORUEHERES1) 3%
Xt FH P 4RI A4 A S o

Today's Recommendations For You
Here's a dady sample of items recommendad for you. Click hera to see all recommendations.

sepmtr wpotr  ocsmed et

’:5(11,: = :'r- o
Sk -

The &rt of & Programming: & introduction to Inform., Data Mining with Battle and Mining the Social Web: Ana..,
Tg... (Paperback) by Norman (Hardcover) by Chnstopher B, (Paperback) by Graham (Paperback) by Matthew A,
Matioff D. Manning Wilkams Russell

Fedededes: (18) s2420 Fedrdcdeds (14) 35157 Frdrdried (3) 55225 Hricd (17) 3848 Frirdededs (15) 52039

Fix this recommendation Fix this recommendation Fix this recommendation Fix this recommendation Fix this recommendation

-

MeongoDB: The Definitive Guide [Paperback]
Kristina Chodorow [+ (Auther), Michael Dirglf ) (Author) $‘T1:(lee
Srdrdrdeds © (16 customer reviews) | [ & tiked [

<_>

Here's a daily sample of items recommended for you. Click here to see all recommendations.

Today's Recommendations For You

------

Ao - -

The Art of & Programming: & Mining the Sogial Web: Ana ntrgduction to Inform, Data Mining with Rattle and ion (Paperback)
To., (Paperback) by Norman {Paperback) by Matthew &. (Hardcover) by Christopher B, (Paperback) by Graham ©

Matloff Russell D. Ma Wiliams i (4) $20.30
Fevfrdcdeds (18) 32420 Frddrdeds (15) $26.30 Fricdereds (14) $5157 sedricdod (3) $52.25 Fix this recommendation

Fix this recommendation Fix this recommendation Fix this recommendation Fix this recommendation

Recommended for You

ok insel Mahout in Action

by Sean 0\“;92; g—;\uthor), et al. Rate this item
Our Price: . & Yrrrdeert
Used & new from $25.00 o
|_ITownit
(_Add to Cart ) ( Add to Wish List | [_J Not interested
Because you liked...
»=%  MongoDB: The Definitive Guide

(Paperback) (O] (Unlike)

by Kristina Chodorow (Author), Michael Dirolf )

(Author) |_|Don't use for

recommendations

(TR B Kb e Ry EPS RSV E S (RS S (R ON e
KI5-7  HfierE RGP

51.5 HHEEZRETEZ M

IR R T TN LW BB — AR, SRR R T B A R 22 AL, WA
LA e R GRS R WE SONHERE R GE IR TR AR o I ) 221 o A
RGP SEHE IR MR R
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IR 277 Z GRS [ AN il R R Z AR R AF A AR WY I ] 2Rk e 2 Rl A
P W R R Y O TR X SR, SR A SAHEA T T RS, AT T 3R R S
A ST HE AT THY 100
B A THY 10078 AR HEFE1OFRLA I, (BORIUE TRl ZRENE, B JAHRA 7RR e AR Y
GERAE L JARHEr SR
C  BIREMITA B LRI 1 0FRHERE LA T
XFHCIXIMRE AT, ASRREER S0 P IR L R — 4, BOA IR 2R, BRI ORIE T
—E R A AR, [N S R AR U TR, CRILRA SR 2, e
FRUHERAHOE NI A R FPRENLE SRR, (R EIFBA B B AR TR
R, IPFE AR AT T A S . MBS FP /R3O MEREER (0 5k A3 A
IR ) SRF L P 4 X SRS R . Zad SIRSER S , WS AR GET 1B — A A
IR0y, KIL T I G (BRGS0 110830 ).
Q A, BEIERFH W e TCRIE . X UL ISR B BERLHERS AR HAT e e R ] 2244
{EARECRIEHES AR L
Q ATERERY -4 2 BERT AT TR, MBS % B~ X Bl A A SRR AL . X B AT A
DR A A TR Z2RE 1, AT I FSCH P 06 AN I, DATATBL 58 ] 1 RIS o] 22 A
HEE,
TEUE] T I [] Z2 R 472 R G RO IE TR S L2 S, T 1T B TR AT 7 AN R HE )15 20
R HEA AT R AN R Z R
P FEHELA AT R A (0] ZREVER 20 AL . 55T, T BRI E R SRR A T Y
FroRJE R AR A5, R A5 R T P SOl %8s HaR, H ZRIEHER R e P
AT IR A B — 4R, B —E R R ZFEE .
X, TR ARG OLHEA T 0 AT o R — IR IR E R G SE R £ B A o A7 BB
17 ARG B R B BEX FIrA L A AR, SRR e EARR X S R R G T o X Pk
BRI R G ARTCIEMENTE A T WA T 0I5 B AR 4 2R 55—, RIMIDR SRR SE,
TREHREIEAR, WEARFERREZEE . T AREE R 2, Neal Lathial# 1-7E
AR SCPHEAT TIRASR?, X AR T .
B2, AR P BATT N, WATORUESS T BT 4 R BAT —E BT AR 7 — i) 8
BEATLUT LR,
Q TEA USRI A —E R BENLYE . LI AHERE S R AT201 25 R P REA Lk 10125253
JErRE P, s AR M) i BB RAE 10D AR R B T o
Q ICRM P ERE BIREFEER, RISTER RS R AT e, XA LA Bl R 2

(D £ lLNeal Lathia, Stephen Hailes, Licia CaprafilXavier Amatriainfj “Temporal Diversity in Recommender Systems” ( SIGIR
2010 ),

2 £ L Neal Lathiafij “Evaluating Collaborative Filtering Over Time”, i SC4# # M http://www.cs.ucl.ac.uk/staff/n.
lathia/thesis.html,
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U S5 A T I 2 M FEAY
Q BRGMP AR SRR . WSO MR Z R, bR I8 RIE . A
IEAREAE, SRR AR R P Ui IHER: R GE T ALk — PR 2h b AT 4R o
AR, IS SRR IR RS B o HERE RGET B E e IR AR B, 7R 13 4 %
SE i) Z2 A o A S B o FH P i 20 g 22 U ) S 6 A RE R - A R 1 s i) AR R G fe
<8

5.1.6 HfE LT EEFEEX

LR TARZ S RION , ASTT B QPR o Lo (R s5on; i B R e v . SR Tl
BARZIE, AE5 0 AR TE, I8 S X X e )5

1. L&A

TEBAT I A BB b, FRATAT LAZE TP R D s B dsctA Tt o IR ATESAF I P AT
R TAME B, Bl e M AR U 25 T P e B AT T 1 2 e T T,
Yy ihid I AT RE n, (T) AT LAE L

1
n(1)= (u,i,t)eTZrain,KT I+a(T -1)
XH, e EEL
T ) PythonfUAS SEEE T _E AT HA A

def RecentPopularity (records, alpha, T):
ret = dict ()
for user,item,tm in records:
if tm >= T:
continue
addToDict (ret, item, 1 / (1.0 + alpha * (T - tm)))
return ret

2. Bt iE] T30 HE K RYltemCF &%
FTYrhh (item-based ) HYMEAHER A BT HIHER: RGBT 2 (4, AT L= AY
PHEWT LIRS, 5% MO

Q R P AT N B L5 ih Z [ O ARMLUEE 5

Q MG 8P AT A AR LR R, 25 P e 2 AR A

R =S e o T 78 e L S - VS E IS e 2R T B N [ s v e

O ¥ BOAE ) A PR AR A0 A TR] S A P e B S AU o AR SRR o B
PP A I Y RS R KR B LS HARMUE AR G R ERDZR T P A KR I
S P —AE R B S AR LR

Q E&iEE i M P IR A Z AT T, SEREABLU A BUE R SHR . DRI AE
TR BUAE R GHRINS , ROZANEE P AT A, DESE 2R JH P A IS 6 A it 91
EHI AL P
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B — N AT R A T PR e RS, il W AR A S AL
zuezv(i)mv(i)l
INOIING)|
MAEZE P ofSHfEERT , FHP w4 i i %8R p(u, )i i an AT
p(u,i)= z sim(i, j)

JEN(u)

TEASEI )3 B O P 57 A5 AR ) S5, e TT A i 28 s AR AR 35
ZueN(i)ﬂN(i)f ( Li ~ Ly )
ING)[NG)|
HRE, LA TSI T R EAT G SERIT £ (|6, —1,|) . Ho e, RHIP O
FELEAT AT BREHGE SO, PG A A AT R e, W 1 (|, — o, |) B/
B TAT LAAREAR 2 B0 S PR, A1 {8 A T 80 PR

sim(i, /) =

sim(i, j) =

1
f(fm-—fuj )_T’J
o RIS AR, TR Z G TR, QARG PGSR, HoRi%
BB o, 2 TR NG o u

Pt 5 TtemCF A ARALURE T DAGE o 40 A RSS2 .

def ItemSimilarity(train, alpha):
#calculate co-rated users between items
C = dict()
N = dict()
for u, items in train.items():
for i,tul in items.items():
N[i] += 1
for j,tuj in items.items() :
if 1 == Jj:
continue
Cl[il[J] += 1 / (1 + alpha * abs(tui - tuj))

#calculate finial similarity matrix W
W = dict ()
for i,related_items in C.items():
for j, cij in related_items.items():
Wlul [v] = cij / math.sgrt(N[i] * N[J])
return W

R T2 SR A BT AH DGR AR, FRAT T 127% SE IS )5 B 6 T A =X s el . — Bk
FH P AT I REZA P i AT R G R TR R, FRATTmT Aad s i Oy B E 0 2350
p(u,i)= Z sim(i,j)1 !

JEN@NS (LK) +p |fo -1,
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Horb, g AT, A ARRY, o 8RN, AR S S TE TP iy HE
TN RIS HES o B RIS, T EAREA R R R e B A S AOE . LI Ao
AR LLE S SRS S

def Recommendation(train, user_id, W, K, tO0):
rank = dict ()
ru = trainluser_id]
for i,pi in ru.items():
for j, wj in sorted(W([i].items (), \
key=itemgetter (1), reverse=True) [0:K]:
if j,tuj in ru.items():
continue

rank[j] += pi * wj / (1 + alpha * (t0 - tuj))

return rank

3. Bfi8) £ T3 HE KB UserCFE 7%
FlltemCFREE—AE, UserCFRIE[RIAE AT LRI R B 42 m SO s R . 12, [mlii— T
%ﬁ%?wmm%%%%ﬁ%ﬁ.@mﬁmfﬁmA@wMMEmmF%M%%moMﬁ¢%$
B A, FATAT AR LT B R (5 S G User CFA 5
O APGEBEIAE 33 R IRATEEE, WIS SRR B A AT T A ] )
Yrih, SCE XA R S AR AT o B, SRS P RIS B A R A, IR A
DX FH P B2 AT SR A 2S8R AR BLRE o ELANFH P ATE20064F X CHHE4 , #E20074F-X ] Java
R, P BTE20064F X TavalB ik, 20074EX CH+E%HR, 1 F P CRIA—AKE, 1E2006
AEXFCHHERR4ER, 7E20074F X  JavalB sl B4, MHESITENE X, FHF AR B2
BRARARLRE S5 F P AR P CROSBRABUE o (R AR, 7ESCPRtSE, AT AP ARIC
[ 48R A (RS B2 F F P AFIB

Q BOGEBRA PRISRIETA  EREURCY R OSBRI —d P S, XA P G
DR b SRR L 2 P AR A2 G S R S T F P u s A 2480, st e il , BATNIZ
25 F P AR A S8R A AU FH S 8 AR ) i

TR R g, B E B AEUserCF P /E AR ® B E . B IRATS RE 4 — 1 NBATE
BRIRHEFERT I . B0, FRATTEZHRE — RO —FERINBARE , AR5 4% B HE A TE 2 A7 i 2 3 )
Bt 2 AT AL AT, A RO N 2 4E 2 A T R4 MR FH P, O] 2547
) 1 5 22 (B IR PE IR E R AR I T

B JC N E— T UserCFAYHERR A, UserCFidad N R AT A FrufH 7 v s 24 B0 AR AL RS «

_ IN@NNO)

|N@)|U|N)|

HApN@) AP wE R ES, NP VERIYISES . TR % it
EEEISN

uy
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1
Z,-emmzv(v)m
ui i

uy

|N@)|U|NO)|
AR ST TR oAU v R B A S g T — AR A . P u i
VXTHI i AR AT g B ) AT, AR A AN FH P R DA L B st 2 /N

def UserSimilarity (train):

# build inverse table for item_users

item_users = dict()

for u, items in train.items():

for i,tul in items.items():
if i not in item_users:
item_users([i] = dict()

item_users[i] [u] = tuil

#calculate co-rated items between users
C = dict()
N = dict()
for i, users in item_users.items () :
for u,tui in users.items():
N[u] += 1
for v,tvi in users.items():
if u == v:
continue
Clullv] += 1 / (1 + alpha * abs(tui - tvi))

#calculate finial similarity matrix W
W = dict ()
for u, related_users in C.items():
for v, cuv in related_users.items () :
Wlu] [v] = cuv / math.sqgrt(N[u] * N[v])
return W

TEAFEI P ARUEE NS , UserCFi e 23 SCHU P 64y it 642
p(u5 l) = Z Wuv rvi

veS(u,K)
Hr, S, & T HH P w4 a2 KNP . WPV shir= AR, B4
r=1, %§muni=()0
NS5 RN P u 4 BRAR LR Y B B 24l , FRATT LAt A
i)=Y

veS@K) I+a(t, —t,)

def Recommend (user, T, train, W):
rank = dict ()
interacted_items = train[user]
for v, wuv in sorted(W[u].items, key=itemgetter (1),
reverse=True) [0:K] :
for i, tvi in train[v].items:
if 1 in interacted_items:
#we should filter items user interacted before
continue
rank[i] += wuv / (1 + alpha * (T - tvi))
return rank
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5.1.7 &8 B E &R

HeF R BRI AT LE A2 T 2. FERAE M R G, BRI T 2
N FRATFEKDD 2 3 a4 i — AN ] B R ALY, X R A e G i i ) £ A 3] R A
IR i, B T AR RRCE .

B B BB G(U, S, , 1S, E,w,0) Wi— "0 El, URHPGES, S, &P
TEES . —NHPRREBT S v, € S, 2 A P ufER 2GR A S A E . DEY T
H£E, S, EWEERIB SES . — B RIB v, € S, ST TER 20 =Y -
Wit . RS, BAS T3 (DR Wi E TN, IRATFAE e(v,,v.) € E 5
QYU P ufEdf 2D b B1Th, IBABAFAEPIZci e(v,,,v,) e(v,,v,) € E o w(e)iE L T #1 AL
#H, o(e) B X T TS AE,

[&]5-8 2 — A AT B o [ B RS R ], A2, TP AZERS ZI2X 0o = E T AT o
R, ) B AR 25 e a4 T, BRI TS A L P IR BE TS A2 . #15 TS, )
rn A BT S p:2, SR, B Eiam3sls, B4, b). (4:2,b). (4, b:2) XEAFIENN(A:2, b:2)
XAk, — 5 R P AR IR 51 e AN Xt 4 AT Firedeadt, 55— i D2 PR R i in— 2k 2360
P14 72 1) A 2% B R ] B R el ) 2 2

7

77
A, b, 2
B, a, 1
C, b, 1
C,c, 2

[El5-8  Bsf ] B I AR 7 441

TE BRI IEEH i, m A B A AR 2 T LR T T 52 21 i Personal Rank vk 2 11 77 #EA Tk
Pt o (IR AR AR EAE 2 BTk A5, FrLAR ]S B Ay o DRI FRATI4R
TR AR R S-SR B, TR R B R A TR A S

— Bk, PSR S O A TS — B B A R -

Q PN T A TR Z BRI ;

Q PN TH A 2 [ P A EE AR 5

(D £l Liang Xiang, Quan Yuan, Shiwan Zhao. Li Chen, Xiatian Zhang, Qing YangflJimeng Sunf¥j “Temporal
recommendation on graphs via long- and short-term preference fusion” ( ACM 2010 Article, 2010 ),
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Q PN T0 2 (B A B AR AN 280t B LR R T s

MK 3ZRIEN %, AR Rl T o AR O B T =2 [ B /N T — A B R I A A%
SR R R AR AR 20 1 TV 25 R AR IR AR IR 7 — 8 HUANCER., i 8 A T 2 (B) T A AR AL
ZHWE RPN TH S A DG BE

B P ={v,, vy, v, P REIEFETI v, By, B— SR80, IXARBRAEAIACE D(P) Bk TiX 451642
2255t B BT AT T 053 R -

P(P) = oy, [ [ 2L 0o )

i=1 |out(v,.)|ﬁ

X B out(v) B LA VIS BT HE S, [outWE TV, o(v)e (0,1 % 3 T T HIRLE,
w(v,,v,,,) € (0,11 L Tl e(v,,v,,) FIAGE, LHEAE XA L3NG EMS. Bk, WA

GO WOVLY) 01y | RSB Kbk, T(P) BhE/D . IR, WAL T T

|0ut(vl.)|p
v, IR R out()| KR, FrAT(P) B2 /N,
FERE LT — 2R AGE S , in] LU U0 Z [ A OGBS o X F I v Ay, & p(v,v',K) R
XA T (] BE B /NTF KA RTA B AR, IR AN 0L 22 (] (R A G BE T AE SO
dvy)= Y T(P)
PeP(v,v,K)
XF ) B B, BT A AR AR SO L, TS AR o (v) E AR -
1-a(veU)
a(ves,)
M=V pwe b
BeS)
XH, o, fel01] ZMANSE, il TR HAE

FRAERA AN IR T I BT B R A, N A Pythonf U faT BRI 1 BR AR Rl
AR,
def PathFusion (user, time,G,alpha)
Q = 1[I
V = set()
depth = dict()
rank = dict ()
depth['u:' + user]
depth['ut:' + user _' + time] = 0
rank ['u:' + user] alpha
rank ['ut:' + user + '_' + time] = 1 - alpha
Q.append('u:' + user)
Q.append('ut:' + user + '_' + time)
while len(Q) > O:
v = Q.pop ()
if v in V:
continue

0

I+
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if depthl[v] > 3:
continue
for v2,w in G[v].items():
if v2 not in V:
depth[v2] = depth[v] + 1
Q.append (v2)
rank[v2] = rank[v] * w
return rank

51.8 BL%XIW

Sy T UERH I ] B SCfE B R GE B OCHEE, AR T B 4 an Heofd I Rl {5 25 A
Rl T Y B Lk fE

1. R E

TEASEN (P Wt mfla) ) =JeHAsm s fn , FATrT U an s Jr =04 il 2546
FRAE o XA, Kb % Oz P o it A7 i AR B HERY SRR P s
— AT AR YNAE IR , IRX Z HTA P X AT D SV ISR o e ks
AR 2 S TP XY, 25 B S PN, JF BRI IR R A [l =D e 5
AR EE . AR BUR R N(10,20,- -+, 100)#EA T 1OV SE S, I 1) H e 2 A MERf AN BRI £k
Ak LB RIS I PERE

D |Ru, NYNT (w)|
Recall@N = Z |T(u)|

>R, NYNT (u)|
Precision@N = - SR, V)|

X, Ru, N AL P o R IR KB I NIHERES 2%, T(u) 2 P 3 i 4
mEA

AT Y B LRSI R BT EL A A, K e TR A R RN R £ i — K ] |

Q Pop P HEE Y KRBT TIY

Q TitemCF & B EME S A TtemCFRA %

Q TUserCF @& a5 B UserCFETE

O ltemCF A% &R [A{E B A9 TItemCFA L

Q UserCF A% JERT {5 B A UserCFAT

0 SGM  Hi[a] BE AL,

QO USGM 9 B[] 45 A SR O st o] BE LAY

Q ISGM P B [E] 15 SR S O B[] BE IR

X, FRATEA X AR ST SRR ERE, RANTRE R EFERILSECT 1S
B, K5-9, K5-10, K5-11, K5-12, KS5-13J8R TSP EEIELE EA& A E BERRE
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out(u) &M P wCIERMM S ), & Lin(u) A48 B TR uf TS (RBLESCE M Faii P

Ao A4, fEFacebookik FfiJG [ 4152 W 2% b i SR AT out(u)=in(u) o

— B, A 3FPA R A S 25 R

Q W E AR ZMEEHRE 76 LIFacebook FIA NP AR+ MZgHr, I ARIBZ[H]
TE U AR AT Zm BT BN IR, SRR R 28— e n] DLs e JG ] B o

O BREXFEMHZMEEIE 75 Twitter MR BT RIS MAE P AR
P BN EAF B A B RLVF, PUHGX R 28 h 5 P SC RS2 e i, T LA
A EFER

O EFHRXBHZMERIE S ML, TP Z DR e R, HE
AR S TP R TR RS . SN, 8 TR — A/ NMAATRERR T
PP GEREIARINE . BB TEE SRR, TR —F SCRE R A R E# WA AR —E 1428
KF o MERAEF—FAF TN, SRR — 2L A
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HRZME KR OKESf

ARV TR 55 2% i 31 4 FH P 358 BR RS A AV il i A7 BE e A 2L, s g e T P A (in
degree ) FIHHBE (out degree ) A4t /2 2 KB

AFTFIH T Slashdotf 458 W 8 B A Ve b 7 FH P ABERIH BE Y 4347 o Slashdot 14138 N 4%
KL T Twitter, &— A WS, K, FP AR T P 4

S, I e-31N,

P ABEEA B3, X U E— 28 J 28 FR 2 3 R P B AR
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&l6-3 #A2M% (Slashdot ) HHH A AR B4 A
[AIFE, [Kl6-4)/R T Slashdotfh 38 4% H T HE BE A A, T H EEAR e T —AN L P e g

B, I E— g R, SR AR AR, 4 R SR HRTER DI
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6-4 F:A2 ™% (Slashdot ) T & L BE AY S0

O ##E4EK A Stanford Large Network Dataset Collection, 2 liLhttp://snap.stanford.edu/data/,
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6.3 ETHIZMEHHER

AR Z Mol #R A I Facebook HUAEAZ M 45 Kt 2 T P S bt AL dins . anl&le-sfn , MRS
Wi ClickerFI 111 1 7EFacebook 4 AL B 25 FH P HHEAF S A B R BT, OF ELIIAFACEA T 1 4R
fifRE . QnEI6-6T7R , I Ehith I FH I P fE Facebook MOS0 15 B 45 F P A A Bk B R i, [
UL S A AT T HER AR

Family Guy: Lottery Fever

Season 10: Episode 1(21:36) Date: Sep 25, 2011
RS The Griffins strike it rich
Available at: iTunes | Hulu Plus

Joel Resnicow and 4 other friends like Family Guy

Fmaca

BUBCH Clicker™ i, FHARSC A2 B9 ZERUR IV EA A

Fl6-5  HLAIHERE M, Clicker i FH Facebook & A {7 .45 F P HE AR

The Beatles 1 ~ The Gone with the Wind Inception (Two-Disc Michael ~ Michael

Beatles 75th An... by Margaret  Ed... Blu-ray ~ Jackson
Mitchell Leonardo DiC...
Yool (1,195) il (368) §10.98 Aoicdoks (936) $14.69 Fofodois (236) $8.95
EEE +AD =mP =N
b & i ¢ '
> See more > See more > See more > See more

WA W SRR, P AR A A 3 VR BUR R R BT
FEl6-6 I Hh3Eb il il Facebook i A B2 TP 47 i i

MU EZ BT A2 SR Z M R EAL, S5 TRt

O FREFALUSMBEENEEE  FAEERM REERN . P EEA—EFETR
PLAEIRE, B FAEAr A RIS . RIRERA T PHEr: CRJE/\ER ), B2 A3 T4
ity B B SR E S RO P Z AR i T HESEREAS ), HF A AR S Ul R D
AU AARAR T E CRIE/\FR Do X LK PIRIERE, 5% — Mg — R RELE AT S
gy, MmiRsE WA (KR ).

O MW LUBRRS BN 24— id i U Facebook k545 55 R
FATRT LAMALSZ W3 Hr RN P AP A3, SRJA 2 P ER A A AR M ol B i o
MTTFATAT ATEBEA HIP A7 i skl 2n - SR A DR ROEAR A 2R, Sfigpoe 1 4
ARG A Bl

IR, Aot — e, b iR EEABUR IR MG A —E RS R AR B
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YNGR (HEFRR A A FR ), FRlE e T4 BS SR i R b, B P R R RAN
FEIET IR G 1, B LU P A SRR T P B 4RI A —2, Hen, AT E A
FERDGEME S 2Z BRI . Ak, A SRR — e AR B 4G B, i HLA 4t 5e M
RGN P AT AR B EEAR R Z , RIAR B AN 2 38 e B 2 S e I - S A HERR B L34
20104F, ACMIMESE R GRS — TR 2H CAMRARS 228 fpast — 6 TS MR I R 5E
FEBEY, e S FEERE R FH P Z R e R R P iR, I ELR ARG AT G
FIFEAR PN S FEE T o XAt SR BS54 T AR — T S A SR S

6.3.1 ETPHHIHSUEFEE

MR LG E — DA S R —0y P AT B . Hrp b sg I ST P Z [ i A O &, i
FAT RS ST AR RL P B9 05 52 AT R ISR o B A FRATTAR 2 ) o 7 BRI 28 FH P R
WA E RIS . BV P W i 2488 p,, AT LB A0 N AT

P = Z Vi

veout(u)
Herbout@uye [ FubiF A e, AR P vEYD M, Wr=1, =0, Aid, RIS
P B A, ANRBE AR P i) 2GS B FGEARRLUE tR AR R o D, FRATTRZAE
SR TR AR P AR E LA R G AR L -

pui= Z 1/Vuv’/‘vi

veout (i)

XH, w, AP R, —EBA 2P oM P vIiRGRRREE , 5 —ERsr e P ufi i
FIVERGEARRIEE . P P v BGEFREE (familiarity ) #5358 7 H Ao MH P vEEBLSHE S 9
PEFE . —fOkUE, HIP ARG B C AR R B, PIFRATHR 25 B P Z [\ &
JE o BGERERT LU P 22 Ja) i 2 [ A L ke B o i SR P ol VRS, B4 —
MRV AA TN A AR 22 3 W] 4 A
|out(u) N 0ut(v)|
|0ut(u) U out(v)|

B 7RSS, T R P Z A GBI . FRATHRAIAC AR AGE , (HARZ I FRA]
FACEE R DGR AL, PRI 2 U AT R i . PR, 7ERE P AR A 2 %
FEXLEAHMLEE (similarity ), T 24ERAH{RLEE AT LU 4 M UserCFZSIRY  EE e, BV SR P~
RIS EA AR, PN RSB LR =
IN@)NN)|
IN@)UN)|

familiarity(u,v) =

similiarity(u,v) =

PNy PuE i &4 .

O & http://www.dai-labor.de/camra2010/,
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T HE D SE I S HERE I Z 8, 7RIS, familiarity i T8 P EAKRIIK
G AR BGRTREE , similarityfPff 1 RMEAS F P DSHR R A OG0 KA A AT T 4B AR A
B, trainit s TEANHPBATAIESE, Hitrain tulidst 7P uE RS,

def Recommend(uid, familiarity, similarity, train):
rank = dict ()
interacted_items = train[uid]
for fid,fw in familiarity[uid]:
for item,pw in train[fid]:
# if user has already know the item
# do not recommend it
if item in interacted_items:
continue
addToDict (rank, item, fw * pw)
for vid,sw in similarity[uid]:
for item,pw in trainlvid]:
if item in interacted_items:
continue
addToDict (rank, item, sw * pw)
return rank

6.3.2 ETERHZUEEFERZX

B LEARGE R T A 7EfErE R G A HTRRERL,  Lan P it — o181 . P -0 - 25 P A
TUEE . BT LE A 23 nl IR B, IR HIE s 2 ] LK 2 Rh AR A58 SRR 28] B2k o 1
AR P AFAE IR G AR, —FIE P XA B PGB C R, — TR P Z IR A S 28 56 2 0 A
T EEDNS AR X PIRR R A, BRI, TSI T A AR

PP EFEAZ 28 AT AR At s M2 18], P X 9t 945 v LA 8 TP it — 3 L, i
KPR AT AZS il — A o B6-T— a5 T AL 2 A it — o R B 7o 18 B
AP T CEIE D) i Tis (J58e) PR, AR ot itir=Ead 478, IRAmAS T
RZIAHATIAE . teamzE P AN iha, e Ad ATy IR P oM P vi2di s, R4
WA —FRMEHEX AP, Az E P AT B D24

a

O /p
3

© N

‘e
® 1
‘f

Kl6-7 HAZMZ A P ¥dh — s &
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PEE G EIP TS AL G, 752 SGH AR o o P R P 2 (A1 A R T D Sk
P Z R o £ (AUFGPARAREE RIS ARLLEE ), 1M R i 22 (B) A ] A SO
PO BRI B 5. o F BT EARYE N T SR80 o WnSRIRATT A B P 4 A A T R %ot
WEFELE A e R s, AR AR LA LK o o M, MR S B T 247 R
IR ELE A R I sg ], T LR LR B o

TEE LRI TS SR AR f5, FRATTtmT LA T A 7 LEE 452 3] 1 Personal Rank 5] HE
PP AR P A eSS

FEALZE S, bR T LR . PR P Z B EEEAE RS M R, A —F kR, RIBA
8 FIRl— . Quan Yuan%ETEAIMISY Tk At M4E R, Ml PR SR —Fpatsg 4 ¢
ZFR HMfriendship, TMPRFER Ak 38 4% 56 R R membership, Q15 ZE7E i 1 42 21 19 5 7483801
S AEHERE A 2 fEmembership4E 22 KR &R, 0 IR RIS P I A 4L X A BT P
FBLEE , SR J5 205 FH P e A AR LA T P Bk i o ER, G SRA AR, AT A S
] Bt X} friendship flmembership &A% . An& 6-8FT 7, 1T LU —FP5 i R st B (Fefe i —3)
BT A5, TSR P s TR — bR, Bk — 2 du 6 3 FH P 0 I A 0 A R B X O 14 05
FEaE SERIALS , FRATTHEAT LA o 5 R 2 0 3 TR HEREE ( FlliPersonalRank ) 45 1] )
HEFED I

fakid AR 7l

el
n

o

Kl6-8  Fle PITAE A I 255 £ B R TR

6.3.3 KRAZPHHIUEEFEX

6.3. U1 H H AU TRkt (e FOA R BAAR R i o, (BAE PR R G h R ARMERR A
f, X R OISk B B P B AR 1 LA T R, X — B E S PR R G P L

(D £ I.Quan Yuan, Li ChenflIShiwan Zhaofj “Factorization vs. regularization: fusing heterogeneous social relationships in
top-n recommendation” ( ACM 2011 Article, 2011 ),
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U NSO L (CRPS SN e SRR A S E 07 NI DA S0/ TE S B DS TRe S (L | o ) 5w N N D W N N |
REKE P T AT N ERGAFAENAE T, R R R — IR 1 A7 o T an SRR Fe 2t
ARSI R 3% R B L A T, DR S R TR R A A AT A,
B A — AR A, FRAEET X T AR Z R PR A, BTRL, MR — AN RE RS —A
FH PSRN , T B AT S A W D3 S AT il S 7E PR BREE 2 LA TRIMERY
AR [ A8 — T ItemCF AT L& IR, TtemCFH- VL HFT 20 Y /T P B9 D7 5B AT R8s F i (R A e 3%
AT DA BHERR S SR O X T BN SE  Z2 O Rty T LAAR 25 5 MUK 40 i AR S R B AT AE A
PR A A ) A ARARS BT LA TtemCFE AR 25 50 76 SEBRIRE T St
WER, FATTAT AN LAN 5 T ek 3 AR IR A A AR E A Tk, 1B RE s AT LB DA i 10 At
] o SCHER T A PR, —FURIAPRANIAA I i o (AT, R T AP A AR . S — AR
Wit BAE A P i R A B IS P IrA A A e & R P AR ARLRE S s NN A o
X HNAT DU BB /N B DT 442 R P SO s T LR A NG R 2 D SR A T4 . Ak,
TEAT AN T DT s A7 R, o] RLSGR R P el 1A H AT R, SRR ] DLTE P A T GeA7
HHAF I 22 F P D AT oA, NI i) B P D s AT o SR . IeAh, 3 AT I —
FESERTE, FRARZEAE TP AT 8 Fead AR
126 A 7 58 e B B A e o Sl iy i AT T LAUR B, A e e OGR4
YERZE R P A I A AT N EEE, RFH—E R ARG . WX R — s, &
AR AT LA K A AN F PR — A5 B, XN L SE R 35 P T I T 4 A 1 5
o b, RREESCIIXAME BB, BEA %kﬂﬁA%ﬁTﬁ%oﬁmmm%&ﬁ%%%
A P P —A14 BUBAFI ( message queue ), Y4—ANFH T & Fe— SRR, BT S Y
TH B BRI AR 2 I A AT . XA SEBR 0 s 2 P AR S8 e mT DL B B BAF BT
DL FH P B EAR R . AN XA S B A Bl M— P AR T 40, staiemR
ZEEAE, OB AT ST P T BB, R S — A AR 2 AR/, wh e
KB HEAE . TwitteriB il Kot IUZEAFARIR T 3X — )i, HARAAITT 7] LS InfoQX Twitter 4244
E]/J/\Qﬁl
WA Twitter Y ZRAN IR BIHE S HERE R Gorh, FRATTHEAT AR B an T o ikt R 4e
Q B/, MNP — A, TSRS
Q Y —MHPAER D5, S (PEID. F P IDAIEE] ) X405 E AT P
FIHEEES 2 TH B BA G H
Q MR RGN, S AR RIS R BAF XX ANTE S BAF i B
FFH Y A . T A R B IR A BAS R s BB, PR
FURPY R P RGRRREE . WS e . [, 15 R A IR e e A
FHI S0 A AR i W HERE A R

D &0 “Twitter, an Evolving Architecture”, Hilil Mhttp:/www.infoq.com/news/2009/06/Twitter-Architecture,
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6.3.4 HISWEFRFEMINELEEZFRE

T TS HER R R GBS &P E 7] L 2% Georg Groh MChristian Ehmigf) TAE S, Aidtt
SACHERE R G R RCR AR AR M T B 4 SC B PFI ,  PR Rk e A2 ) DL AN TE 348 Jon 153000 o4
&, TRAE T3 HP 098 A G 2 XA S5 SR AR AR RS, DT P s AR ARV 1) it
g, A, RZAAE M, CREFREIE T4 B A2 Pt ) R A G A R P AR —E
AL RGER . PRk, R A OC R A B I AN RESS N 25 Za 0PIl i vERf R R E [, ik, B2
FE N GURI L P JRA FIAE e S50 1 =P AR R 5

Xt At R G T P A AR M AR B J&Rashmi SinhaflIKirsten SwearingenX b
FEEAHERE R G MPNRL IEHERE RGP X —TTE R A — N AT TAE D g

— 19D NS T 525, AATERR B KRR se R, AR 20~35% , Hdhe 4 Btk
138 2cPE, 94452560 A b3 NFE R EE ARG TAE, 1) T 1002 A EE 1 TAEF BRI AR TE K .

Sinha# S i b T TR — 55 . PR3 LS LEHERE R 48 ( Amazon. MovieCritic |
Reel.co) FI3 P ESLHYEIBHEFE RS ( Amazon.com, RatingZone. Sleeper ), FEVEINE—A~ELL
WeAE RGN, S E TG 2 A 0y 52 iS5

Q FIH— R BRI MHEAE RS, DO ORIEX L3 K- A (A D 52454 o

Q FAHBEM S A . BT

Q &FENESIER.

Q QR TR SR TP BA A P 2SE Y, PR Mz Ml rh 4 R 3

D A AATTBSGER P i, WSRO R, TS IRE R

Q [ R

TESE M SIHMERE RGPS5 )5, SR 07 B AU R S SCRAPIRINT .

Q BADSIE T BRI TN TR 4 A BIRAS -
Q S A BRI I, BRI S A3 AR B3 A, JF HEORIX L4
FHEABERSIAE Z AT T R, BPRBERZSE Z i S IR RR 3
Yo
Q ZHAE R 2B B AHELE BB AT R RO 4 LS — BT i 4
Q [N
VR i oA P S ) i R AR 28 11 24 B PR A RIS IR R, A e Aty R GTHEA A5 SR A
R W T R T RS IR AR LA SRR R S . BARB IR TS B AR i8530
3o HLAS S | TSI T i 1o ) P -F A R AR E R A5 SR HE o 60% IS AR T Eh b I 14 11 A5 475
SERFROIERE, 32%M S A T Stk B 9 P e AT AR . 5 B IRXT FE RS2, 90%HY
SARE VU S P -BAHEAA SR AP BOHERE , T8% ISR E U A PP I A TSR . X

(D &I “Recommendations in Taste Related Domains: Collaborative Filtering vs. Social Filtering”, 20074,
@ & “Comparing Recommendations Made by Online Systems and Friends”, 20014F,
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ANEAETTLAE 3 AR LS S0 P i 7 5 G s T3 T O Rl g 00 S MR E R B
AV EF AN LI AFAE— 2, AP B R ZE A SN
Q REIE LK, Sl ME ARk AR TR IE R RS, ARk Ak
PIHERE 5
Q SAE AL P AT A T RE AT ) B S A T AT
BEAh, BRSSO A X194 P R A, REACE /N, L, X B s R T T
OYFEE, MIENIZTE A O RGEH I TABINIR, 8 EINE L.

6.3.5 (EERIER

R BRI SR S A E TR A B 6T, & 3 B4 X Twitter HIFacebookiX PRt 52 R .
TEX PRSI RSP —ME RS CAnE6-9. K6-108R ), JBn 1 P4 Akl
IS XME BT C 2 MEIe Yy, (HUE RS SE I s TARZHIE R . X EERP NI
TPFA RGN RIE ML ARITA FIE, M ASSUBITI e A A CARSCRRR > . BARFRA 1E
BEFRRTER T B I8 T REXTR AN [ 2R ALUE , R ARFATICIER BN [ % 2 —3

I PRI, A5 SR B P R it e 4 T Tl A i — 20 B DA s b Pk ey Y
2

F.cvo

Networks Deploying Dual-Stack IPv4 and IPv6 Networks: Doing an

' The Network Gang  Thellet +=E e Wi - R
IPv6 implementation project does not involve tea... bit Iy/ADEZXO

) papermag.com papermagazine
I See what @alexa_chung and @DerekBlasberg reveal as their most

important #NYFW survival tips bit ly/zipgE1

Mounia Lalmas alalmas 1043
Don't underestimate the power of good taste - wp.me/pTmSA-rT (via

adamnash)

papermag.com pa az 1143
When we asked folks @VICE party to say what dog theyd be we had

no idea they'd look so much alike! bit.ly/xKOmOp
pic.twitter. com/djT4J12d

Gregory Piatetsky inuggets 124
Report on New England Victory for #BigData - top presenters at New

England DB Summit vsb.liffW6BgV #analytics

Florent Maurin = ThePixelHunt
La nouvelle campagne d'affiches d' #actessud est un jeu.

gamification du quotidien. pic.twitter.com/MnwEYwDC
31T yceli Blasi 448

WA Twitter, [ UG A A BB EAUR AT
El6-9 Twitterf FH P 5 B
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N e A EYE
‘ ©! Apple to reveal latest iPad in March: report

! Xbox 360 Kinect Star Wars game and console finally given a releas

©! Censored Chinese artist's photos coming to NYC
©! Yahoo's New Visualization Beautifully Shows What's Happening on
B me

30 W ;7 0F| S00 Startups @ SXSW
2012 .

500 Startups @ SXSW 2012

S 0 7 Lights 'N Night 1BM8:5E0 T 4 3kER8BE .

@ % EE 45
(4] SH1h 408 - AEBTHEIRRIREAY -

L BEMH 69 ke

I H Facebook, FHIAHIE N4 B VERUR IR EVEAN I A
Kl6-10 Facebook i {5 A7

H R T I015 B HETE A /& Facebook U EdgeRank , IZAVELR G % 18 715 B h 23l
FORRHIE] | B8 5 P SR A AAMLL . BdgeRank 3% Fbac il , A MISCHIIS L, Aid TechCrunch
W 2N TR B EZEARY, Facebookef oAt P Xt 4 a1 P (5 B b B &3 P A i AT N BA TN
FrMedge, TM—4cimMAE & LN

Z uewede

edges e
Hr
Q u, 87 ﬁ%ﬁFﬂﬁu%F%ﬁUx,LE%ﬁU RS M 2 A T AR L 5
Q w, T AR, XHRAT AR, TR, like (EXR ). TTHRESE, ANFEMITHA
AR IR

(D £ “EdgeRank: The Secret Sauce That Makes Facebook’s News Feed Tick”, bl Mhttp://techcrunch.com/2010/
04/22/facebook-edgerank/
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Q d, FEAT IR SEL, R AT T A A R B R
ML TR T AR AN R 4538 MR — SRR A A Bl p= A i AT
LA L A E
Ak, EdgeRank Bk AL R AUSUR A A BGERE, B A 5 IR T AR P 2%
FIFIIE . I AEdgeRank N IE T “F” JE B st S 248, msaEM IR A
PEALDGHR, M, GroupLensHIBFSE A GiJilin Chend® ABIFSE T 15 B HERE ikt 2 DEE AN Ak 2%
WS R . "I HES B IE TINFINE .
O SEMKE BRANSTHEEFEEREZNEL,
O EBAAXME R T S B P 2 2 R A e . X BLilin Chen ] T A 5
[ TE-IDF &7 7 H s R %) S i) [ R 24 Rl 236 0 S Bl 1) i, SRR X A 1) 1
FAREARLE B et i R S
O AAREEE FEERETSEPWRWHP (HinSiGralidEs . THeESE ) fYar
FHP B RGRRERE o X anfal B2 & P BB RRE T — B 4. PR AR I 25
SRR R P 2 8] B3 R AR
FT EUEE LR MERE, Jilin Chen[RAEL BT T — AP A . 4G, bl B P 40 i
PIFPZEAL 55 —FhE AL P (5 Twitter 1 H 92 405 B, WHEE DB TR Twitter B i —FP {5
SR AR . AIEE R e Twitter ) B AR T RIS A BERoHT shZS LA AR o 4%
J& , ABLEBR RN SRR I HETE LS SR8 1 1~543B93E4Y, HrP 1 R AR, 59 3Rk,
0O Random %4 FALIER 2506
O Length 25 I P #ERE LR K I 2300
Q Topic %5 HERE RN DLHRAR S A 2310
Q Tie ZAHEFERRCR I A S 5020
O Topic+Tie LG5 EATEAF 248G DL P U R S5 2GR
WL P B, Jilin ChenZ B0 (ANEI6-11817R ), XFFETA F AR B2 41535002«

Topic+Tie > Tie > Topic > Length > Random
T 2 AR FHRERRE, RRBESE 2

Topic+Tie = Topic > Length > Tie > Random
TR HRRASARI T, AREERE

Topic+Tie > Tie > Topic > Length > Random

SEGHIRUIY , Zr5 75 AT BOFE 2 8 NGO T3 8 F P I R A R Y . P
BIANTIE— DAL B HER RGN, TTRIZRE B X R, B A RS 280k
RS P BORE 2GR A AR, T2 P SR e A T R AR 4 2R

(D £ WJilin Chen, Rowan NairnflIEd H. ChiffJ “Speak Little and Well: Recommending Conversations in Online Social
Streams” ( ACM 2011 Article, 2011 ),
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159

3.5

= TopictTie
= Tie

= Topic

B Length
L Random

Br | FHAZ BRI P | 2R
[€l6-11 Jilin Chenf FH F 628 2 0e 45 10

6.4 HHPHEFIFR

U A R JEA T AR Rl () BB R4y, AR P B A ARRR D, AR IR IR Bt SR 4F
ko PRSI A AR AT A BB 2 — o WA RGN H BRI P A a4
FHP AT R0 s 28 P BT R g A, DTS5 oA ek 5 Do) 4% 174) 0 288 A AR 5 I3l FH P )3 B
JE, Ee-12., KE6-13F1E 6-14535l 7R T 343 24138 M Twitter . LinkedInflIFacebook 4 A 4

TS . AT A, S AHEAA AR L O A S Rt AR R 2 —

Users you may be interested in

Find On Twitter Browse Interests Suggestions For You Find Friends

—— 8 e — ‘a follow
@
Location

Bio: evolutionizing software.
Followed by: @pa a, @pankaj, and @r

A ety ‘2 follow
@, v
Location: San Francisco, CA

Bio: | like playing with all sorts of nifty things.
Followed by: @jkakucki, @wwimer, and @¢

L L *2 follow
@
Location: San Francisco

Bio: san franciscan, portlander. explorer of things. product
manager @twitter.
Followed by: @n , @mm, and @dougw

Invite By Email

I A Twitter, B HRAISE PN AW EERUE FEEERNITE
El6-12  Twitterf i A Hid7 Fiii

O A A5 A Jilin ChenfJi£3C “Recommending Conversations in Online Social Streams” ( CHI 2011 ),
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Lymn Claeys x

Student at Katholieke Hogtumm

Don't show me this person...

e beose e | don't know them

Office Manager/Marketing

at Pan American Broadcas | don't know them well enough
Seth Yoo b on

Animation Professional

| prefer not to connect

Other reason

WL LinkedIn, PG N 2R A VERUA S AL BT A
[§16-13  LinkedInf4f- i 447 S

Hometown

O indianapolis, indiana
Enter another city "
Current City
O indianapolis, Indiana
. - -

Enter another city

36 mutual friends 41 mutual friends 12 mutual friends 58 mutual friends 43 mutual friends 54 mutual friends
. L Add Friend & Add Friend @ Add Friend &L Add Friend &\ Add Friend €&, Add Friend
High School

[ North Central High School

Enter another high school

Mutual Friend

College or University

%]

O martin university 90 mutual friends 15 mutual friends 110 mutual friends 26 mutual friends 21 mutual friends Z mutual friends
Enter another college 484 Add Friend 4, Add Friend <&\ Add Friend 8% Add Friend & Add Friend 4, Add Friend
Employer -

) ARIES GRAPHIC DESICN

Enter another employer

|

&

39 mutual friends - 2 mutual friends 64 m al friends 143 mutual fr

48, Add Friend 51 mutual friends 4 Add Friend €L Add Friend 4} Add Friend 61 mutual friends
&\ Add Friend <& Add Friend

- P,

o St

I A Facebook, FIHAHIE N2 BBV ERUR IR EVEAN T
El6-14  Facebook M- A HiF7 A1

W AT A AEAT S M4 OFR M BERE TN ( link prediction ), & FHEHE N 058 U4
2 F & Jon Kleinbergf) “Link Prediction in Social Network” . 1% 3645 i FH P -/ 5 22 B 00 5
RUET T RGHFFTRINS L ARTEFRAT PR 21 b — 28 P LRI f] B A A

(D & Il Learn more about “People You May Know”, H#idit Ahttp://blog.linkedin.com/2008/04/11/learn-more-abou-2/,,

BRIt KER RSfE(StinkBC@gmail.com) = BEERIY



6.4 ZA PIRGEIFA 161

6.4.1 ETABAICTHE

FATRTLgs LS E Al A A AR LN AR YER I P AR i CUnl6-15f7R ). RIRZa i T
RN R,

Q P ARgEitambE, ARmER . Mol Bk Ep A RO T AR A AR

Q JHPGER, A0 P B RN A AT 1 B 5 145

Q PR EER, AP AL TP AR SS o

WHEEE  HEEE B-EFH BE-48 ARFciihE 0 AS]
IS IBMCRL

HuluzEEE BEFE
NUIU 8 §sEsR #Het2sh

HUBCEBRR S, P ARG A I AT A T
Kle-15 FrRMEFIH P 2R A6l A8 RS PRI

FHNAAE B TR D BOAR U AN FRA TR e A N 285 ST i B AL RSB

6.4.2 ETHREIBMIFRIES

TE Twitter AL A A QM LUDSER IS A F 43 M5, P AR G OX F— N AR TE
At SR, RS BB AT SR A 268 2 0. I, ZEXRh It i ig 2245 FH P s
Fifth A L[] 48R () HA H P VR s Ao

BATAEFITEA BT F AP E I8 (UserCF ) BFE G404 1 Q] 3144 7 22 1)
B X4BRAILEE, H G B AR SR AN SR P S AR R B9, DUISE B AT T LA AL A 48R . FEBTTR
i, AT LKA A, RPN P R B B B A RO SR, AR T B A
B4R, TEFacebook™, A K FLike (=X ) M%dE, L2 S FUserCFA LT
FURGEFRLRE . T 07 AL T IS 5533,

AR, A AT LIRS FH P AE A28 W28 i) & 75 SR U P () 48R 28, RTS8 AR DL
KF AT AT Z T NES . SRIBCCAR SR | THRSCARARIE, TS84,

6.4.3 ETit3MEEMIFLIER

FEALZE M, SRR P 2 R BIAESC S 18], SR AT LR T3 B I 44 45 1
FHERERTING A, HAnmT LAZS T P R S AR A2

AR AP AP R R P MERF L AR A o TEANIR, FRATTZ2 vl L i ik 4> D e R
P2 A C iR NPT AR, RAOTRBEIMAA RN A, ROARATCE NG A
R BARFATHBEICH LA, (EIRSe ) SCREICAE LA R Ry, FEXRREALT, FRATR]
AE i A2 BRI A 4R B B 2 3R AT
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162 % 6% A AR NEHIE

BT A AHERE S AT LURDR 28 F P A A T E I Sk 2 vh BAHZAE , T 2 iTAt 22
AR HABR o R R 3R T A A 28 A A A HERE R

XTI P, FATTA] DA G A e S A B A AL
B |out(u) N 0ut(v)|

ou :7) |0ut(u)| |out(v)|

A S T X R AR -

def FriendSuggestion (user, G, GT):
suggestions = dict ()
friends = Gluser]
for fid in Gluser]:
for ffid in GT[fid]:
if ffid in friends:
continue
if ffid not in suggestions:
suggestions[ffid] = 0
suggestions[ffid] += 1

suggestions = {x: v / math.sgrt(len(Gluser]) * len(G[x]) for x,y in suggestions}

w, (1,v) 2> K out(u) & 7EAT3Z W 45 P v o ) A A2 R o FRATTE T RLRE Yin(u)
SETEAAZ MG E g I Prar P AR G o FETCIAE S M I, out(u) Fllinu) 2 AH RS
{BFEREX R At Ag M 2g b, XAMESBURIR T, BRI AT DL i in(u) g D5 —FRARBLEE .
_ lin(u) Nin(v)|

i 16¥) [in(u)[in(v)|

def FriendSuggestion(user, G, GT):
suggestions = dict ()
for fid in GT[user]:
for ffid in G[fid]:
if ffid in friends:
continue
if ffid not in suggestions:
suggestions[ffid] = 0
suggestions[ffid] += 1

suggestions = {x: y / math.sgrt (len(GT[user]) * len(CT[x]) for x,y in suggestions}
X PIRARBLEE 1€ A& AR SC, TR b i SC TR A R RN ARBLEE o AR
u VBT HPY, IBAvEE Fout(w), MustE Fin(v). KL, w,, (u,v) 8KERH P ofvIEER
PG EG R, 1w, (u,v) BRSO P ufO&E P v I P ARG B G RO
FTTET P RORE (BLBE AR X ARG, AL w, (u,v) = w, () 5 W, (,v) = w, (V) o [, FRAT]
AT DASE SCER = A ] AR AE B
B |0ut(u) ﬂin(v)|
|out(u)|
AU Y & SRR PGB - o, B 2R SCTE T v, B2, XA A
— AR, WERTEIZARBLE A 5E SO B NERFI 4 N AR KA ARRLRE o 32 PR X AN AL BE 7E 57

w

out,in (M, V)
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BERIER P BA F IR in()[F /N PR, FRATTAT RIATAR T 22 2ok b 1 Ay AR ARLE -
_ |out(u)ﬂin(v)|

/’

Wout,in (u’ V) .
out(u)|[in(v)|
def FriendSuggestion (user, G, GT):

suggestions = dict ()

for fid in GT[user]:

for ffid in G[fid]:
if ffid in friends:

continue
if ffid not in suggestions:
suggestions[ffid] = 0

suggestions[ffid] += 1
suggestions = {x: y / math.sgrt (len(GT[user]) * len(GT[x]) for x,y in suggestions}

TR T2 A S AL AR A Jo T — S A B R A U R 1) o S SEARBL R A3 T It ) &2 2%
JE SR 2S (B 2 2 BE AN AR R, AR RS A AR L A

BT

AR A A A — S 2 S0 PN AR TR A JLAREARURE , S0 IR A L) B B e b T 0
ZIRIMEF R R o I AR A A A8 i AR, T LA 24 IR AR R 2 1 RN o 4%
BIEEE"  ZBIR A SRS RS MBI AE , IR MRS | I R S B e B 4
AL . TR s M, X B, IR HIZSE A P41 Slashdott: 38
IREEIEAE . Z BRI R — A A, 1582 168/ T & F1948 4645511 .

R T IEAN RIGF AHEFER D PERE , AT B AR H BRO: 1 N B A4 . K5, 46
EHFu, AT RHINGREE 128 W2 25 P A i BE R 100 B A 429 6 R(w), HoP R(u)
H PN S P u e I GREE R A A . F26- 1B/ T AN A S0k B 43 [ SRR R

#R6-1 SMARFREFE LN E B RFERE

Slashdot Epinion
BAREE ERE BEE HERE
Wi 14.09% 3.63% 7.40% 1.87%
w, 12.32% 3.17% 7.20% 1.82%
Wontin 8.62% 2.22% 11.94% 3.02%
9.12% 2.35% 8.77% 2.21%

MEPEER AT LR, AREESE LA RRIERTEREI A HHIF . fESlashdotBididl - w, Hify
THERUFRIPERE, TEEpinion AR L ow,, BT TIRAFRITERE. PEL, 1ESCPR RGP IRATH 2 AE
A O A g b HORRIRS., SeBlfoli & A S8R ar AR

(D 2 WLhttp://snap.stanford.edu/data/,
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6.44 ETHRPETTFREFE AL

X FRTE 3T R LROR R g A e A, L —7 28] AYGroupLenidJilin Chenth #f47 T
W5, A F P AR b T SRR R P B, bk (X IR T AR 44 )
mr,
O InterestBased 5 ] HEFE RSB AR A LA P VR Wi A2 o
O SocialBased H:TF4E 38 W45 25 P AL AT A I A A N i
O Interest+Social # InterestBased &7 442 14 /& FllSocial Based Bk HERE (1 4F A 3% B —E
WA -

0O SONA  SONAZIBMNHERIHER B, AR A K= E B TIBMAL T2
FEAZ 2% X S BRI R L FemZ R CE . AT I Wiki. IBMP RS
S ) SN S S (i DR L

SRJ5 , Jilin ChenfEIBMEHE (1) 3Lml - F IR B IREd ARNAS R I AR R BE, SRR 4R
SR R P R HE 2RSS R, P B N AR U T 3RS AR . kR, SE A
HITE BRSSOk AWM, SRS, Jilin Chenih Bl XM AR 4SS I DL R 44 )R,

Q R IAX A A?

O PREEEAFX ST — U RHEAE LS R 7

Q fRIEE S B REAS S Bh /R b 7

Q BRI ML G R g T LU WEF T8 ((HBE ):

m EEAX A A
n AR X AN HAC
m 20T,
FELERINZR6- 20 /R . e, MWESIRATLUE B, XHEELS R AEAR R BIRAHES T .

InterestBased > Interest+Social > SocialBased > SONA

62 FRFRAEFEENISAEER

N i} ~ N "
17 r 5 17 r 5
InterestBased 19.5% 3.0% 30.1% 41.5%
SocialBased 55.4% 5.2% 23.8% 15.5%
Interest+Social 31.8% 4.4% 24.9% 38.9%
SONA 75.9% 10.0% 6.6% 7.6%

SONAPUNHIEN 7B R . JEREIRSCARCRIAEE., BrLAER (0 A R R

(D £ WJilin Chen, Werner Geyer, Casey Dugan Michael Muller, Ido Guyf# “‘Make New Friends, but Keep the Old’
Recommending People on Social Networking Site” ( CHI 2009 ),

@ 251 F Jilin Chenfii8 3¢,
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FUAIRRY, UGB AN i

Hk, SPRBRPIMAR AP OBHEER P RN, IR AL R PR s i s — A
AR, MR A NPHEGZEIR RN, RN A R AT

MR HER A R R AR LE R, A FRSRERHES AT -

SONA > SocialBased > Interest+Social > InterestBased

SONAFEZ AN RRN N ELEE THEZMEL.

6.5 # A%

A28 TR B AR AR DTS2 1 o o oe TAE S M S de L N HSARE PR S 1E il
ANEEIREL, o BRI AL S R P AT LUE S AN 6 AR AR AN EAIR, 2
AR, WA S RIS P EAR N6 ANidh B U R AR TR AR 1 — R e /N 38 B Y T
PEo ANEEIERYSIFEPLE FE G2 T 58 IEN], X IHECGERIY B2E W] LI Random Graph
—45. IRZRHAL LS BIWTFAR AL T RHLE PSR, DRIIR AR AT S 25 WA 25 S 4 AL 1] 2
UL TP SN AR

AR TS A A e 24 B TR o S — A U] R N EE B, AR S R 45 T
AL EE (centrality ), 55 AN AU Qi) BE At S8 28 s AFINZ MG G 2R, sl 241l
XA TR RS AT B R 2 SEBn a5, DAR B TV I AR SR )2 5T o R IX P[]t
JEOGERIY L FT AS B AL 4 BT T 157

X FEETHAM A MR RE , O EAREA RS, b BT TR LR T Epinion i ] (51T
P28, Ma HaofEEpinion®ila 4k FHE TR L T K I i) Ak 2 F AR08 1 R gt P23 8
IRV, G 32 R A AR P A A P I AE I AR, LE A 43 OC R I T P i B S )
HA R BB o

ACMAERE RGERAE20104F8G 2228 it — A 2o AR LUFE”, % LU PRHA LS K Rl —Fh
BRI, ABEBIEE BRI S M2 5 BAR M REERIPERE . RIS AHER A5 T AR
E— Tz IR R RSk

D tedn ( Social Network Analysis: Methods and Applications ) 1 ( Social Network Analysis: A Handbook ),

@ £ liLHao Ma , Haixuan Yang . Michael R. LyufllIrwin Kingf¥j “SoRec: Social Recommendation Using Probabilistic Matrix
Factorization” ( ACM 2008 Article , 2008 ).,

(3 HICAMRa201: Challenge on Context-aware Movie Recommendation.,
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HlE 47 7 58 L)

BT LE A T 2R B 2 AR Tk Se Rl AR 801 o 7ESCPR R GED, AT LE 42 2
AR KA , DR AT B LSS AR SRk BN [R] O RECs , AR A AN R RO R 3
IR XSRS B — D RGP RATEDHE R R E I AT S A R GRS AL
H, SRIG G R GRS, A rh R R B A TR AT IS

7.1 SMNEZEH

X1 FESHEHERE RGO AN A AR R G T o B 7-180R T e R GU M Rl
MR KFR, —BOokUL, WIS —NUIRSE, ULRS M 545 1 R SO P58
H.o Mu il H SR G0 AP fEULE SRR R T e s B A 470 H G BT REA7 6l
TENAFGATHL, Wl REAFAHTERE PE T REAFREAESCIE R GE D . MR R GTd i 734 P Y
I HRE, S ARSI, SRR 2 M i 5 L

RS Ul —>
il
I

HERS -——————J

KI7-1 iy KRG R G2 ] &

M LTRSS AE R, Hits RO AR RBEI, B THERR RSy, 200 HOm TP
MM RN TR AT AR . ST UM B R R G A, 2B B RZ A H AL
A, WERBNTEFR HARATAHER R, n] LR X L5 A — Ltk

Q il —E T SRR, R A RORRAL . A R 2 A

Q R AR U TR, e R LRI P R A R A (F AR

Q HfEFE S A T ZAR SO B L T P PR A R A T S5, IR A RE AR Sk A e

P IR ARG
TEBHHEE S A, FA TR RLZR G 25 AR M R BT IF45 G 1 O R AYHE A

P
A B
X
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N A E I A A A A A

R AT

MEAHERBIEAM T P AT 980 , WA — > Wl T RT3 25 P A R A P A7 5
o AR 2T A7 BUX SO e R SR BRI 2 M R T7- 1R T — B R TR
55 Wl E RSB P AT B . WS, AT N P TR, A AT A T
ARE A, AT AT A TP AR AT LU A i MR BB, PSSR T, 19 2R 10 SR A RS
AR, PUONRAT A P ERRE ™A, T H a2 AR 22 I 8 AT . WKL Wi
oMU, RO FA M P A RE ™ AL XA T o, (EISEA T o SO LRI Il i) £ 28470, e
PLEATAIXS TR MU R, EADXE T 9 5 WA T ok AR 2/ MG 22, a8 R iAo 02
EMP B —/ NI NAH Y, BT SARK . WS PRI B, WSk Wik, 3
B PIr . SR TN BN, Oy R T AT, St LR B
ok, AN P ISR TR ANE , P B S A S A S b g iy a7 BV s P A SR B R o o TIAT 26150
FE A0 B R BT R R R AT O AN S A B

RT7-1 BTFESMNiEHAYHREITH

T A RAP%ER M OE SEH FFER
) 5 TEMHE S PN x
Ferasm A Y % e oK v
I3 TR T T v
WA it EM ol vV
AT EM /I vV
LTI TEM /I v
R TENHES PN x
AR NI PN x
Sy T M 7 v

2 I T B USRI 7 B, AR AT A B A AR e A R A A h . — ik
KL, o ESN AU BE A e RR PE AT b, TR (8 S A 7 BRSO A7 i 7 A 5
CHEFSE (WHDFS)

B RE T LA R R G P W B2, RO A 2R 48 0 S P T AR T RE 75 S i S 5
PRI N FAPREE SR P BT, AR R GEA RERE ST & I P S BT oK,
2 P AT SR

7.2 WHERGI
BT O B R G R P M OIS, TR R GRS A 0 Oy 2 3 A 3 A
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(72877 Do ARG X 3FP T ARG — T AT UL L, AR - B Py it 2 —Fi
JURFAE, B R 4EAR L) HA TP o — Rl P SR, AR 2 M s A dtad i AR 2R

=5 AL
i e 1
o LT W — 5% e
Wk
et A

P7-2 3FWIE AR P A R R SE
MG B g, AT RIS — PR TRAE R R GO . W 7-30, M ERZ R,
HERERGETT ZN P A URRAE , SR X N RHE R BRI AEAR SOt , MM e A 1T P B 4
oI P, R GRS BRI B TR, — AR AT 25 8 P AR AR, D —
AU ARSI FIP

AR FHIE L

\
N
A
A\
ot 'i

-

! b, \
/ W, \
! A Y
/ \ A VN
f 4 L |
NV / oo N !

Fl7-3 B TRAERIHER RGN

P BRHERSAER 2, EREHIT LK,
O AASHEEE AR AOARE . M), R BRSSP AE e R 15 5
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O APRTAYE APt 295 . SO 2900 . A 28I Tt 4k
H 5T E 5 P AT A DC B RRE . [RIEE, P A7 o B T] A mT A3 P S TR A 7 ok
KA R .

Q APASIEBYFME o] LURSE B8 07 sh A7 8 A G SR (topic model ) K HL LN EE,
HRA AR RES, It HHE AP 2TEBUELER . LA R E T (i
). CHRI 1% AR ) F (R ), IBART A X “FHrs ks X is s

WeAE R G LA S WARZH, PR,

Q FEHNIA YIS P

O K pl E TR EE ALY RS R

Q P HEFEARFFEY A, U S SHEEE S . R, BRI AE (A
T-4F 718 )s

Related to ltems You've Viewed
You viewed Customers who viewed this also viewed

Apple iPhone 4 Black Apple iPhone 4 16GB Apple iPhone 45 16GB Apple iPhone 45 16GB - Toshiba Portege R835-P81
Smartphone 32GB Smartphone Black (White) ATRT - Black 13.3-Inch...
$569.00 iPhone $649.95 $539.00 $899.00 §749.88

$690.00 $529.00

» View or edit vour browsing history

Recommendations for You in Books

i INSIDE!

LOOK INSIDE!

DATA
MINING

1

Data Mining: Practical Pattern Recognition and Machine Learning: An Speech and Language Data Mining: Concepts and

Machine... Machine Learning Algorithmic... Processing Technigues...

Ian H. Witten, Eibe Frank, > Christopher M. Bishop » Stephen Marsland Daniel Jurafsky, James H. Jiawei Han, Micheline
Mark A. Hall Hardcover Hardcover Martin Kamber, Jian Pei
Paperback £04.05 $60 56 £72.05 §50 28 Hardcover Hardcover

$60-05 $38.49 Fix this recommendation Fix this recommendation $245:00 §110.26 $74:5 348.99

Fix this recommendation Fix this recommendation Fix this recommendation

» See more recommendations

s N NG R PSR LR (R RN 2 (2 Y ONG €]
K7-4 S ShsEh [l 45 F P e BT i A A 4

Q SHIRGHERE, AT ZR P BRI G bl B — M R R s - (CanfE7-5
IR )

Q X TR B St AN RS A o ECANTE 1 0045 P TR LSRR A 45
TEMER? R GE DU 25 P R KRB R R (CnIEL7-617 78 ).

Q FIER P U HERE R GER LR OC, AN IRE GO AR 4R B R e, A A
—MEER SRR AT IAE SRR ST Al Bl TS, SO B A IRIERE
MEIRB R T ol XA BRI CAnET7-78 ).
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5 7

=

T OEE RGN

Popular Among Your Friends on Facebook

LOOK INSIDE!

PRI
[Es———

!ggi

e

The Beatles 1 ~ The
Beatles

Fodrioiniz (1,195) $32.49
7 friends like this:

e e
f
1

» See more

Gone with the Wind

Inception (Two-Disc

The Dark Side Of The

Z5th An... by Margaret
Mitchell

Jedrdetrdy (370) $10.98
4 friends like this:

¢ D

» See more

Ed... Blu-ray ~
Leonardo DiC...

ks (970) $12.99
6 friends like this:

i
» See more

Moon - Immersi... ~
Pink Floyd

Fodrfods’y (107) $79.24
6 friends like this:
= fl -~
I
S o
» See more

A T s, P PR SE R IR A BT A

[&7-5

W S b AT AL R AP L T AR

New For You®

LOOK INSIDE!

MongoDB in Action
(Paperback) by Kyle Banker

Frdcdcdrey (3) $29.69

Fix this recommendation

LOOK INSIDE!

&5 i carre auingte |

CALCULUS

LARRY
GOHICK

The Cartoon Guide to
Calculus (C... (Paperback) by
Larry Gonick

Fodrdcdryr (3) $12.39

Fix this recommendation

WA WSS, A SE N A AR BUR ECE AR B
EI7-6  EIhithds F P HERE BRI B4 it

Z=£B& Jonathan

4 FIHA: 1958-07-19
EmiE 52
I he Eaas
Sl wT
FIAR: FATIRGE
Bk hitp:/foleg.sina.com.cnflizongsheng
ST N s o o
(D douban.fm/?context=channel:0|musician_id:104294

I T, BN AR ERUH VR BTA
LML IR P ORIEAY B S O HEBEEE T IAT contexe Z40)

[&l7-7
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WEREAE— D RGPS E R RIS FRE UL S5 R85 55 1, IBA RGO SRR 2 5%,
AR ot e B S5 s B A RIS R R 55 ROACE . NI, R R 2 h 2 e 5 | 24
B, BEAHERE T | BE AT — AR R — R 55, THERE R GEAE IS SRR | SR S5 R IR —E
WESE R E I HEFRIFR R (UAET7-877R ).

—> HE 22 O [ B

ILGE AR S

&
e

TR AR

E7-8 MRS E

XESE A AL

Q W] DA (G /R 188, SR S VX2 B . X PR 2R R, Hil
L SiiBuNCIEE] s RS

Q AT RASEBUETES | BE GO A TP ROt o 45— AR 5 | B SRR T — Py s, AN [)
AL T BRSO R AR SR o A7 S8 TP ] R WOR T b B AR e o AR HH 3R, A
S]] REHUECE R BRI BRI GBR AR S A, A 21 Bk LEBORT A A HER S,
AL R ET— D BIAHERE , AL B SRERHER . FAT 1T LA B —Fh ok
AR — I ERE S 15, SR a2 TP R HERR S 2R S5t 1 i P LA Wb
FIEEHER R BIAA, MRS AN R B P 265 AN TR ) 5 | B 2 BAN R

BetE R R AHEFES |55, At — e S | AR B 7 RGBT AR DT

gre PR THEHER S R BT T ik

7.3 HESIEHEN

TR, HEE T B — RS LR AL, 4 IR — R SR A il — P Ry A
HNR KT-9JR TR BRI | 50484

WE7-9F7, HEXE 5 B T B AR3E

Q %R A T NEE i A7 h E R AR R, Sl AR R T, ARG R
AR e AN RS A AR T R RRAE, AT BRI T A S ORI AR 1o e
B L RRAE [

Q %R A TORE P ARAE o o o 4 E -0 i AR SRR I A T IR e M 91 3R

Q ZER I ASTXIIR RSN RA T UE . HEAL SFARTR, AT A RS A4 2R
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B
|
F AT A8EE HPEkEEE :
|
|

o

1 128
T K E 4R

1
HEDS |
1
1

1
1
1
1
-

R PTIARE

PmER

K7-9 MRS MG
T —RERS AN [ R 23] AR AR

7.3.1 HERAFPHHEEE

—BORUL, AP BRFE LR PR, —FhJE F P BOEE B T DRGSR, ERAR S
AN T GETAREE . X TR X AR ARG | 55, ASRNAAHE, T DUREAF A SRSk 1915 L B
BGAPAENAET , TEAEAE B P AR R B DA R e i BR TR FRRAAE, o) —Fiks
e EZUE M P AT PR R, A ETE U A B
—NRHIE T AR LSRR AU 2R, AR T P AT D S AR A i e 75 225 B LR
PR
Q ARTARME D Ruid, ARS8 2R Z A RFERTT 8. Al
WY . PP ARERE | ORI . S IT o ISR . PRETIAL L AT
EARRIRIBREE . FEF A = SRR R A o 38T A2 X i R E A AL
HP W, EAREAT A AR, K IHRARMER A 7 AT NS, —ihs
e P AT AR R RO AT A g . Lo, WSk E P fa gk, AU P —
E = RMEAT, NI SRAT Ao B2, AR, D SEH Al i R SRR AR, B U ol
F7 R0 SR Y EL SR A R MEAR N

Q BPITHPERIEE  —Bokil, Mo B 2, i P AR A Z AT RIA T A
XHHCAGREE . PRIt AR e W SR e — A, IR A AN R AR 2 B
A L R AR
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Q APITAMRE ArRH N — M2 ERZ AT . TP 2 —E IR Z 0,
BRI AR HEAE o DA X [ — AW il 4 ] — b A DA e A ) UL S e 1 ]
PSP B GER AT U B IO A R A B

Q Y@RAARRE WSRO — MR TR A T, AEAEAREAERT P i,
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7.3.2 $HE-YImIBXHET
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R7-2 BLHEXREMySQLAEBYTEIEHRR

src_id dst_id weight
FHIFID YD e

XFARARHE, FRATAT LAZEAR R P A E S A NP 5 AID .
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Bic B SR R BB AR AR A ST TRIRLER , TR LR IR 45 16 ) SR 20K i SE A 6 S e A T B A AL
AN, SR E A AR AAFAE N, RS P B THEERT, B 22 ImBUs e
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M ARG AT AR B, RROE-4 oA D AR A ] A2 — M S o )
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B AU T 517 ik L2 — MR LA BB R R B, — Ok X T Rl e Ak
TR AR SCEE , B A S I ) T R0 LA AT TR 0 it B AT 8 e R AR o IR A MR A FH P S
YA, EEFIFRPES TYWB, ARBMHX, (HABIA T, B4, — MBI T, BAEARIH
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— ORI, AR EAE A DR A SR S R A TR, IR AT I BTk
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BRAGRAR TAERRE

def RecommendationCore (features, related_table):
ret = dict ()
for fid, fweight in features.items ()
for item, sim in related_table([fid].items() :
ret[item] .weight += sim * fweight
ret[item] .reason[fid] = sim * fweight
return ret

7.3.3 HijEfELR

TERFRIRIAL IHERESINRR , I AREIEX PR BB I, B o 2 M i F R 4 Rt
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0 REREREME 8 TSR, #Er: RGUHZ G s B P dh
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- log(1+ & - popularity( j))
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T AR, ¥ 1 T b ] TR T 1 AR R T, QSR P E R — AT R4, TtemCF
A WARMELA M HESE — VR T TR o PP DUBCIN S 9383 i, HIBBIMERE RG2S N T4
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W, (popularity(i) > popularity( ))

- log(1+ ¢ - popularity(i))
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P, 55 R A R R A 7 T R R S [R5 SR RO B o o S s A
P& AR R GEN TR IMEAE TR A A AT — D HERE S, X IMREE B h — o ™ A e 2R
A, P4, BEREIHERFAIRIN 2N, RIS RS 5ok AR FRHE, BAR
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T T AR AR R HE A R B R A R 2, X B A B recommendat i ons R IR
HMREVNMERF ), BFHRRE N —MERER, WRXDESRECAME T, e X s
SREYABE R LA2BEAL (5 BLEAARRR DL URT IFESEBRI I A SRR ), SRZORErEss R i AL
HMNKRE N .

def ReasonDiversity (recommendations) :
reasons = set()
for i in recommendations:
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if i.reason in reasons:
i.weight /= 2
reasons.add(i.reason)
recommendations = sortByWeight (recommendations)

3. FfE & #E

Bf ) A 22 T ARUE P AN KO HETE R G0 A BRI S R . TE5B5H e 4
PR, PSR RGN RN 5 o EORE IR R SR, ER PR
AT R A SR R AR R LA R T P R oK o X — %, TEARFEMIEE R BRI E &% &
2T WP SERAT AR A, IRATT A RBUR MRSt RESE T 24 T A BRI A
FHIE, SR IG G SRR A B L 45 R R E AT S i P i, RIS 2 Hhogle <7 BRIV e iz
THP AT RIS, $Em A R 2R 05 A B P AT AT o e, R
EHERELS BRI A AR . BB — 5, HAgmdn F .

O SR P RSB RS BTSSR

Q X SEBE L I H R RS X FEE AT Z S, B REIRIE/ N T — R AYSE I 2
g7,

Q e SR E B WER S Z BRI RSN 3R, MOS T R B2
B BIIHERA L RRAL
4. AP Ri%
HEA A bR 5 FE B AR S P BRI o P S s S Bl S FH P 22 iR 4
WS H A, TR P2 AR A R LG
UAAERE R G FAR AR PR ASRA mii R, A2 T UM LS A ( click model )
IO P PR 22 p R A R S AR AR 2 1T IZ I L A AR A S S |
SRR bR SO B T T 7 3 e R T P R A
BERMHETR 2l o IS AZEHAT AR R B, 5 e BHRIURMIE . FEHERE R G A A T AT
DA A T P u s AN 2 s i M i«
Q M uSCHIRHIE, FLANAFRS . PR, TRERFRIE | A B ST N
Q YyAAISRRORHIE,  FLAMARATRE, SF0r, AR
Q Yy TEEE SR BALE . P R R AR SR BB A AR A OCHE, PR iTE
HEREZ P A7 B0 T P 7 A AR 2
Q JH P Z AR A il i R it AT R R A R A LA 2 2R
Q JH Z AR sl AR iR [ R 5 | S A AR A2 2R
AT ERS AT, TEAOR BRI E A . o THR AL B BRI, — BT

O Wi “A dynamic bayesian network click model for web search ranking”, YE# ~Olivier ChapellefllYa Zhang.

@ Z Wi “Online learning from click data for sponsored search”, {E# A Massimiliano Ciaramita, Vanessa Murdock
FlVassilis Plachouras,

3 Z Wi “Contextual advertising by combining relevance with click feedback”, fE# hDeepayan chakrabarti, Deepak
AgarwalfilVanja Josifovski,
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MyMedia® & —~ WA 24 I T IRIETE R GE 40 o B RN N LT & I — MEER G
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(D % Whttp://tech.hulu.com/blog/2011/09/19/recommendation-system/,,
(2 2 Whttp://mymediaproject.codeplex.com/,
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def PredictAll (records, user_cluster, item_cluster):
total = dict()
count = dict()
for r in records:

if r.test != 0:

continue
gu = user_cluster.GetGroup(r.user)
gi = item_cluster.GetGroup (r.item)

basic.AddToMat (total, gu, gi, r.vote)
basic.AddToMat (count, gu, gi, 1)
for r in records:
gu = user_cluster.GetGroup(r.user)
gl = item_cluster.GetGroup (r.item)

BRtXER ESE(StinkBC@gmail.com) E= BEEhRIN




182 % 8% IRHTRM F A

average = total[gu][gi]l / (1.0 * count[gu][gi] + 1.0)
r.predict = average

TEX BRI, user_cluster.GetGroupFREHEIL—PHIFID, SREMRE—& 15 IR 1]
AP ZE5 ., item_cluster.GetGroup BRAIEI— )it BYID, AR5 ARAE— & Y S2R I i 26
Ao totallgu] [gil/count [gu] [gilidsk I HauH P 4B a1 Z8W T4

R, user_clusterfllitem_clusterfIREAFIFE X, T AYPythonfCiSZ:
H T ARRIuser_clusterflitem clusterE X, HH, clusterEi, XTTAEMIAHFHI
Y, BERcetGroupREERIR EI0, it user clusterflitem _cluterfifECclusterdSAl,
AR 2B 2RO T PR 2 R 2ME.. 1aclusterfJGet Group REIRIN—ND, 2R FIXMD,
HB/AﬁD%useI_cluster%Clusterjéﬂ, mitem_cluster%IdCluster?@ﬂ, ﬂKZﬁ‘y{@fE"]ﬁf
T R B SR SE EIE . DAIEZRfE . #8-2JB R T MovieLens$H £ o R AR [ 24 (8 2%
BENPRMSE, SCu645 RFHH I A i HuservoteCluster, XK Itemvotecluster,
A RIS/ NRMSE

class Cluster:
def __init__ (self,records):
self.group = dict()

def GetGroup (self, 1):
return 0

class IdCluster (Cluster):
def __init__ (self, records):
Cluster.__init_ (self, records)

def GetGroup (self, 1):
return i

class UserActivityCluster (Cluster):
def __init__ (self, records):
Cluster.__init__(self, records)
activity = dict()
for r in records:

if r.test != 0:
continue
basic.AddToDict (activity, r.user, 1)
k=0
for user, n in sorted(activity.items (), \

key=itemgetter (1), reverse=False):
c = int((k * 5) / (1.0 * len(activity)))
self.groupluser] = c
k +=1

def GetGroup(self, uid):
if uid not in self.group:
return -1
else:
return self.groupluid]
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class ItemPopularityCluster (Cluster) :
def __init_ (self, records):
Cluster._ _init_ (self, records)
popularity = dict()
for r in records:

if r.test != 0:
continue
basic.AddToDict (popularity, r.item, 1)
k=0
for item, n in sorted(popularity.items(), \
key=itemgetter(l), reverse=False):
c = int((k * 5) / (1.0 * len(popularity)))
self.grouplitem] = c
k += 1

def GetGroup(self, item):
if item not in self.group:
return -1
else:
return self.grouplitem]

class UserVoteCluster (Cluster) :

def __init__ (self, records):
Cluster._ _init_ (self, records)
vote = dict ()
count = dict ()
for r in records:
if r.test != 0:
continue

basic.AddToDict (vote, r.user, r.vote)
basic.AddToDict (count, r.user, 1)
k=0
for user, v in vote.items():
ave = v / (countluser] * 1.0)
c = int (ave * 2)
self.groupluser] = c

def GetGroup (self, uid):
if uid not in self.group:
return -1
else:
return self.groupluid]

class ItemVoteCluster (Cluster):

def __init__ (self, records):
Cluster._ _init_ (self, records)
vote = dict()
count = dict()
for r in records:
if r.test != 0:
continue

basic.AddToDict (vote, r.item, r.vote)
basic.AddToDict (count, r.item, 1)
k =0
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for item, v in vote.items|():
ave = v / (count[item] * 1.0)
c = int(ave * 2)
self.group[item] = c

def GetGroup(self, item):
if item not in self.group:
return -1
else:
return self.group[item]

#8-2 MovieLens#{FE & F AR FE A EHRMSE

UserGroup ltemGroup Train RMSE Test RMSE
Cluster Cluster 1.1171 1.1167
IdCluster Cluster 1.0289 1.0351
Cluster IdCluster 0.9754 0.9779
UserActivityCluster Cluster 1.1100 1.1093
UserActivityCluster IdCluster 0.9740 0.9914
Cluster ItemPopularityCluster 1.0902 1.0891
IdCluster ItemPopularityCluster 1.0004 1.0258
UserActivityCluster ItemPopularityCluster 1.0860 1.0847
UserVoteCluster Cluster 1.0370 1.0425
UserVoteCluster IdCluster 0.9209 0.9441
Cluser ItemVoteCluster 0.9841 0.9864
IdCluster ItemVoteCluster 0.9055 0.9449
UserVoteCluster ItemVoteCluster 0.9272 0.9342

8.2.2 ETLBEAIAS
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NPy thonCAS SEEL 1 TP ARFBLEE 330 Rl 28 ) Tl e 6 -

def UserSimilarity (records):

item_users = dict()

ave_vote = dict ()

activity = dict ()

for r in records:
addToMat (item_users, r.item, r.user, r.value)
addToVec (ave_vote, r.user, r.value)
addToVec (activity, r.user, 1)

ave_vote = {x:y/activity[x] for x,y in ave_vote.items ()}
nu = dict()
W = dict()

for i,ri in item_users.items():
for u,ruil in ri.items():

addToVec (nu, u, (rui - ave_vote[u])*(rui - ave_votelu]))
for v,rvi in ri.items():
if u == wv:
continue
addToMat (W, u, v, \
(rui - ave_votel[u])*(rvi - ave_votel[v]))
for u in W:
Wlu] = {x:y/math.sgrt(nu[x]*nulu]) for x,y in W[u].items ()}
return W

def PredictAll (records, test, ave_vote, W, K):
user_items = dict ()
for r in records:
addToMat (user_items, r.user, r.item, r.value)
for r in test:
r.predict = 0
norm = 0
for v,wuv in sorted(W[r.user].items (), \
key=itemgetter(l), reverse=True) [0:K]:
if r.item in user_items[v]:
rvi = user_items[v] [r.item]
r.predict += wuv * (rvi - ave_votelv])
norm += abs (wuv)
if norm > 0:
r.predict /= norm
r.predict += ave_vote[r.user]

FET Wt A SRR EEAE T P ux MR, 2527 TP o R R BB Al

Z]ES(H K)NN (1) tj(ruj _71)
z/'ES(I' K)ﬂN(u)|W”|
K, SG, KEFUAR YR ES . N @M P ol s i e a . w, 25 Z A
IR, 7 EW i85 o ST U84 i f9ARE , Badrul SarwarSi 718 SCY LS T HEANAY

P, =F+

ui

(D & W.Badrul Sarwar, George Karypis. Joseph KonstanfilJohn RiedIfJ “Item-based Collaborative Filtering Recommendation
Algorithms” ( ACM 2001 Article, 2001 ),
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5T, SCRE L T 3% FEE AR
S — iR A AR SZARLEE (cosine similarity ):
w = D i T
BRI W
BB TR R BRI R B ((pearson correlation) :
w = Zueu(% =7,)- (1, =7})
EROIMOEDDINOE
5 =M SarwarFR B TE R A ZAI U (adjust cosine similarity ):
" = D i =7 = 7)
RO W
Sarwarfi| FHMovieLensIie/ N B S XS 3SFAMUEE AT TXF LY, I MAEVE R PFIFE bR . 5
B 45 R IR B IE IS A 5% AR RS #4723 S0 T ASRAF R IIMAE . ANl f5 2 Ui 2
TE— MR A SER A BERE TE A EE 4R U RBAR A AR R] 1 45

8.2.3 RIEXRESIEMSRRIREL

X VARSI % 2 > B2 IR B N8 B B P R4 Fh 44 08], BIVBR & ZRpAs
( Latent Class Model ). Faif XA5i#1 ( Latent Factor Model ), pLSA. LDA. Topic Model. Matrix
Factorization, Factorized Model,

XS TRITEA BT 0 2 ] — R AR R AR R . FEHE RGO, $En R 2 02T
BN IR VE] 0 i P S R v R A NP S T Sy (1 BT RN = iR G A s sl
] e

FH PB4 ] LR — PR R, Hoh R [ 2 F P wx By aigir o {H2,
PRSI Y, TR R ARZ TR MRS N, XS TR Sk a
(missing value ), PRI, DA MIERNE Ut SS , AR — DI X — D A Pt
g1, IS AIERE RGeS A FH R AR R 2 X A i 53 LS 2L 48

1. R R BISVD 5 &

XFFanfargh e — N ERE, st EARARZ . — D AR 2R b Tk, iR
BRI — MO MR sh i N AN 2T o IR At A A SR R sh i Mg — Ry, iR
SR R (E AN 2 Z TR PR RRIE (A 25K, RIS /N LA, B R AE R
MBI MBCF ERISVD (BSEME ) TFERI . P48 Em AR R b, R X6,

(D £ . Badrul Sarwar, George Karypis . Joseph Konstan#{lJohn Ried1ff¥) “Item-based Collaborative Filtering Recommendation
Algorithms” ( ACM 2001 Article, 2001 ),
(2 £ Il Daniel BillsusfllMichael J. PazzaniffJ “Learning Collaborative Information Filters” ( 1998 ),
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HIPEAHRE Re R™ . 1 Jefs ZON PP H M i S G (B A T B beb 4, Lo an 2 F241E, 3%
FH P EANE, RN RAERER . A, W LU SVDAMEER i an g,
R =U"SV
Hrue R, Ve R™ BEWAIEHEM, Se R™ EXTMME, XML LNEG— o0 EmE%
MET SE . i T XTRIATIELE, AT AU KA 25 S A S R RS, I B AR B A2 i
BAMEEU, VIERETRXSRITT RIS, 180UV, DT DA S —ANFELE 5 T2 R
R} = U;Sfo
For, R uy i) WP o i 4314 T £
SVDififf S RN HERE RGBS H AR RE i %, Az i B A LU ke, PIARMELE
SEBRFRGEH N
O R E T EH R AN 2B M M . —BokUL, RS T IR
MR R B, — B 95% L) LT R IR, Ii— BN, PR MRt S8 i —
AP, DTS PE 53 36 MR A At e 22 AR Ry Zs a], X2 (Al A R SR 7E SE bR R 4e
SEANATRERAZ I o
Q ZINEM R SVD A i 7 ik 0 R 2 BEAR B, RE R AR A A ) KA R B T R AR
1, — kUL, X HEASVDA A T 10004E L AEREsC &dE w12 T, miskhr R g s
HUOE L TP RULAE T, X — ik ek . iR A e X — 5
RSSO LU B, SERAERREJLE NP . JLE M B S LT
2. Simon Funk[#SVD43fi#
IEZ T LA G, SVDaRARER LA S fEHE A R G A 180z 6
T, HF20064FNetflix PrizeJF15)5, Simon FunkfE1H& E oA T— P8BS (H# NFunk-SVD ),
*??5’I%T%ﬂ(ﬁﬁiﬁﬁﬁﬁﬁéf&‘ﬂﬁ%& I H., Simon FunkMI& AR TIRZ 22 ARIE 3L
2w g X4 . Simon Funk HY AE BE 43 i 7 B2 )5 K 4% Netflix Prizeft) i 4= KorenFk i Latent
Factor Model ( faj#RHLFM ),
S 3E Y 2T FRA A5 LEMAE TopNAfEf2 HP g i T, PR LR TS FEE R 4X — 0 T
AR, KRR 0 A BT, SRR AT VT 20 HE B R A3 A by I TR A R o A T -
R=P'Q
Hrp pe R Fl Qe R RPN MELAEG W . AB4, XFTF P wkt-# i 6 3 23 1) F00
R(u,i)=7,, W LLE T A5
T = Zp s 9ir

Hbp, =P, f), q,=0G[ ). B4, SlmonFunkE’J fAf B Al DAl ) ghderh
Y EAE A FHF/\%RMSE%TP OFil%

(D 2 W.Simon Funkf{{#%, SCEEHiHL Mhttp://sifter.org/~simon/journal/20061211 html .
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Simon Funki\ >y, BEIRFAVHRMSEVE AR, AR AUNRBER B G IEI P Ofdn/ MET
GRARRI TGRS , B4Rz AEf/ MEINASE A BN R 2 . P, Simon FunkiE SCHR PRECH -

Clp,q)= z (l/;ti_fui)zz Z (rm’_zpufqif}
7=l

(u.i)e Train (u.i)e Train
HL A AL BT 5 S RO BE 2 S B ST A A, DR A T BN A B 1k 48 T
2l Hla) o o A SR EIESE, MTiEE
C(p,q)= Z [rui_zpufqif] +’1(
=

e lal)
F/IME BT G sRE, FATAT LUFI FHBERLRE B R RRIR" IR i O A FE 0
AP RE, BB el SRS E i R B il T T ), ARJm il i A R AW (S5
N HEHA N AT RS
T E LR R AT P ZSEL (py gy ), il I BRI BB e X BT Bl R D 4L
LA

A(

Py

a_C =-2q, +2Ap,
apuf
a_C =-2p, +24q,
apy

SRIG, ARABBEDLER R T e, FESHONE Bodt TRy I In BEE,  PROHAT RIS 21 G R s 4
YNV
Py =Pyt Gy —APw)
9ir =4y +a(p, —Aq,)
Hrf, o 22f3 % (learning rate ), T MYHUE T 21t i &2 L5 R
ARSI T A S LEMB I ) A 2 . fELearningLFMEREL, i AtrainZl
GAETP IR PRl rRRERRE, kA

def LearningLFM(train, F, n, alpha, lambda) :
[p,g] = InitLFM(train, F)
for step in range(0, n):
for u,i,rul in train.items():
pui = Predict(u, i, p, Q)
eui = rui - pui
for £ in range(0,F):
plu] [k] += alpha * (gl[i]l[k] * eui - lambda * plull
qgli] [k] += alpha * (p[ul[k] * euli - lambda * g[i]![
alpha *= 0.9
return list(p, Q)

W EREIUEITR, LearningLPMEEQIEMN L. B, FEMP. OFHHETIIMNL, &

1)

k
k1)

(D & Dhttp://en.wikipedia.org/wiki/Stochastic_gradient descent,
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o B AR B R R R AR BRI P . OXERE , TR, B R— X I 28 o
AT (alpha *= 0.9), XIEREYUEERE FREIRELZLRE), HH KRBT, ik
T4 — e, WARTEEAE— A IR, —IF R RERZIERHE R, 5 Rt
17, WRUEHSEHAE/N .

WIRAEP . OMERER AR Z , —MREAR R X AN R R FIBEA LA e, (H REALE R/ INA &
APRR, ALY, YT M /sqrt(P)BIE . AR SEEl TR aa L IIgE

def InitLFM(train, F):
p = dict()
g = dict ()
for u, i1, rui in train.items():
if u not in p:
plu] = [random.random()/math.sqgrt (F) \
for x in range(0,F)]
if i not in qg:
ali]l = [random.random()/math.sqgrt (F) \
for x in range(0,F)]
return list(p, Q)

T T PP w0y it B3 T A e AR S B -

def Predict(u, i, p, q):
return sum(plu] [f] * g[i][f] for f in range(0,len(p[ul))

LEMEEH Z R 3R TARKA ), JaRAR 234 44 i B AR M LEMIB AR, T
TATFR) 2% 19K 730 28— B SO LEMAY AR5 i o IR SEMOHAT SE R XA A ek, A7 SE R BT A £
PEGIAFIRR Y

3. IANRETEHILFM

FHR B i— T _E— 42 A LEM T A X

=D Pyl

f
AT A G 1 RS P R R R T —e . (B2, SRS, —MTPa RGf
WA @A P s Jeoe, WA S E MR s COS, Wit e E R P e, I,
Netflix Prizef & 7 55 —FPLEM, HFM AT -
&=ﬂ+@+é+pﬁ%
AT AL AIMAT3W . b, . b o AEWRXAAIFR N BiasSVD, XA g4 fin
B =TV ERANT .
O  INHEEDIAICRITES R FEARRIRs A Rt o7 FVES 8 i)
anANA], Rs REARTE A o A 2 R th—2E 22 5o L AN SE R sl b i F P gl 2 AT
A, 1 o — S8 R PR B R TAIR Ar o T 4 Ry SRR DA R sl A B 5% P T
paniop AN
Q b, HFWE (user bias) Hil, X—IER T BYTF5r 215 A1) i A O R B RD
HZ . AT S Pl L 20, X2 R PR AR =, IR A iP5 sE 2 IRk

£ D>
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AL AT, W AZRVURRSEAT ANEE IR A BRIt 2 i

Q b, PibfWE (item bias) M. X—HR/RN T Yahisz 9 pForsh AU B fH 2GR
IR Hn 2 i A S ot AR s, DRI A PR IR AR Ly i AT L2t A B
JERARZE , IARAS A IE AR R 2 FURAG

M3 SEh, R b, b Rl LA T VIZR R . [RIFERT LIRS, SRS BRI

TR A ZEL, i TX LearningLrMASHUEE, AT LIS FFBiasLFMASAL .
def LearningBiasLFM(train, F, n, alpha, lambda, mu):
[bu, bi, p,gq] = InitLFM(train, F)

for step in range(0, n):
for u,i,rui in train.items():

pui Predict (u, i, p, g, bu, bi, mu)
eui = rui - pui

bulu] += alpha * (eui - lambda * bulul)
bi[i] += alpha * (eui - lambda * bi[il])

for £ in range(0,F):
plu] [k] += alpha * (gl[i][k] * eui - lambda * pl[u][k])

aglil [k] += alpha * (plull[k] * eui - lambda * gli][k])
alpha *= 0.9

return list (bu, bi, p, q)
Mib, . b E—JFiE R ZERRA A0 a5

def InitBiasLFM(train, F):

p = dict ()

g = dict()

bu = dict ()

bi = dict ()

for u, i, rui in train.items():
bulu] = 0
bi[i] = 0

if u not in p:

plu]l = [random.random()/math.sqgrt(F) for x in range(0,F)]
if i not in qg:
gl[i] = [random.random()/math.sgrt(F) for x in range(0,F)] return
list(p, )

def Predict(u, i, p, g, bu, bi, mu):
ret = mu + bulu]l + bi[i]

ret += sum(plul [f] * gl[i][f] for f in range(0,len(plul))
return ret

4. Z 4RI EITHILFM

T TAT A LEMASE IR 384T St st 2% B8R P A B s A R ket FRL P B4 T A 520 . M It, Koren
FENetflix Prize lbFEAFHEH T — MERY ) K P 7 SIS T LEMASE R A1, Korent
RN SVD+,

TESTZASVDHZ AT, A TE SeiFie— N A T8 A 7 i R LEMARRE B — 1]

(D £ Il Yehuda Korenft) “Factor in the Neighbors: Scalable and Accurate Collaborative Filtering” ( ACM 2010 Article, 2010 ),
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PASE ) B AY . HSEAR ey £ ?ﬂéﬂ‘]ﬁfLM%ItemCFEI’\Jﬁi?ﬂﬂ%&ﬂ&ﬁiﬂn?ﬁﬁ :

V ]V(u ,;;%)
X, w, AR IemCFRIETHA M W AR R, T —RIP ., O— RIS,

BT PLE AL T B9 Ok BREGHE T |
Cw= 3 (nr > Wym] +Aw,

(u,i)e Train JEN (u)
A, XA — AR, BEwREE— A CBRE ARERE AR B LR S ]
WAL, RN, IS A SBABOR R, XASEABICBKR, 55 1
Mo I, Korendf i ﬁﬁwﬁf@ﬁi# T, 417”%§5ZA§51[54‘1EE§'J2* *FAS, BORANR .

KHL x| y,,.%vﬁ/\%amio T L m;@uﬂaxi y_,ﬁﬂ.zﬁ W, TR KFEE T %
BB RS 2] .
FiE—4, ?kﬂ]_ILM%HUEE’JLFM%DLEE’J&%M‘HM MG ZI a0 AR A

\[ N(l/l jE;(ll) yl
Koren 3421, K T AR ZSH0E it W& T Pix=q, MR EA P SVDHHEAL

ADIND!
|N(”)| JENG)
DR RECT SN SHCR I AL, AW AT DIERIAME S A A0, X, RIS T
SVD+HERIYIZR ) SEBACHS , AT B o

def LearningBiasLFM(train_ui, F, n, alpha, lambda, mu) :
[bu, bi, p, g, y] = InitLFM(train, F)
z = dict ()
for step in range (0, n):
for u,items in train_ui.items():
z[u]l = plul
ru = 1 / math.sqgrt (1.0 * len(items))
for i,rui in items items():
for £ in range(0,F):
z[ul [f] += y[i]1[f] * ru
sum = [0 for i1 in range(0,F)]
for i,rui in items items():
pul = Predict ()

F.o=M+b, +b +pu

=u+b +b+q -(p,+

eui = rui - pui
bulu] += alpha * (eui - lambda * bulul)
bi[i] += alpha * (eul - lambda * bi[il])

for £ in range(0,F):
sum(k] += qg[i][k] * eui * ru
plul [k] += alpha * (g[i][k] * eui \
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- lambda * p[ul [k])

alil [k] += alpha * ((z[u]llk] + plullk]) * eui \
- lambda * gl[i][k])

for i,rui in items items():
for £ in range(0,F):
v[i][f] += alpha * (sum[f] - lambda * yI[i]I[f])
alpha *= 0.9
return list(bu, bi, p, q)

8.24 fAREER

ToitEMovieLensEHiE 5218 /& Netflix Prize i S A0 AL S A5 B, 65 T P Bk 933178
AR TAT M AR RYRR] . PR, 7ENetflix Prize UFEIIR], AR A58 A G2 T R ARl B
RT3 22 B ik o

FFH B T B 7 vt B il — Rl 2 i ) (5 B0 B AR il v, 55—
b2 G RS = SNITA = B2l s i R RO AT L% | 42 B e = R

1. BT BEHMRE SR EES

[A A Netflix PrizeX a6 o FH P BCH KK, Frli 3T H P AR ISAR RIAR /i, 22 AN
AR P ARUBE R AR 7 TR . PRI, AT B0 naDie s ) 45 5 mi A5 28 56 1 i %) 200 3
A,

Netflix PrizefZ3EBAhBigChaos7EF ARt i 2] T —Fh il A B [R5 B0 3% 2R3k i
R ARATR XN BERIFR N TltemCF o 12557838 1 4~ 20 FH P #E 3L — A 20 S 45 A 4
oy
A ZjeN(u)ﬂS(i,K)f(Wi/’At)ruf
= ZjeN(u)ﬂS(i,K)f(Wii’At)

X, A =1, —t, SIS A B TRIZE , w, SRR AR, £ (w,, Ar)
S5 T B[R] S R AL sRE, B SR H R R P Bl PP T o R R A SR
#20, BigChaos7EBSRIHC R TUNFHY £ -

S (wy Aty = 6(8-w; -exp (%} +7)

1
o= 1+ exp(—x)
XHL, o(x) EsigmoidpRiB, THYHKGREEALIEIELES] (0, 1) KEA. b E L
A LUREL, BEE AT, f(w,, Ar) 2BORB0 NN, A UL P AR A Z FTHYAT S B0 A P 2 i
PRI EIBORA )N
2. BT HEESRORERMSHEER
TESIARIAME B, PP A B — A 4R, M 7 — = 4ef . i,
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FATTRT LGS B> ik — AEHE R 1) T5 iﬁﬁ:zﬁ%ﬁf@ﬁﬁﬁﬁ#@o (1] B3 — " i AT ) BiasS VD AR Y .
=u+b, +b +p!-q
ﬁi,ﬂmug@ﬁiﬁﬁmmzﬁﬁﬁ,@\@Tuﬁﬁﬁ:%ﬁﬁ%~%ﬁﬁﬁﬁﬁﬂi
ﬂuﬁ@ﬁ:z&%ﬁﬁﬁﬁ:ﬁé}%47‘5%‘12%4163\%@ FRATAT LK =4y i~ ) = 40 20T 70
Fo=M+b, +b +b +p g +x -y +s z, +Zguf oy

By R T RGP 4 B ) A f R, T xLﬁT%F%ﬂ%%ﬁ@ﬁ%m
WO, sz, LT TR S R L RORN TS, g, b 1, AT PR B ) 0
BRSO o R T AR 5 MR TG T BB T Wkt 31 . A 808 AV
“HTSVD,

Koren7ESVD-+-+HE LR -5 A T IHAON?, B FSVD-++HH

1
wmwg%m

T TAT LA 33 ity s s L il R 25

7’;“ :ll’l+bu +b[+qir'(pu +

Fo= HAb () +b,(0)+q] - (p, () + W > )

jeN(u)

bu (t) bu + au deVu (t) + but + bu,period(t)
dev, (¢) =sign(t—t,)-|t—t,

b(t)=b +b, +b

i,period(7)
Py(O)=Py+ Dy
XE, 1 PRV E YR, period(r) 8 T RN, T LUE SN 2 7R 1)
Aoy o ZRALERETT DL BERLBR B R Rt A Ak

8.25 fHEAEIGHE

Netflix Prize 95 23R M B 3 il A b A AR B 45 A B T BB ) o e mT AR
G X B R PR TN (ARG E BB, AR TS AL A IR R AR .
1. ERIG B S
BB 2 — s 2, XRS5 (u, 1y ERZ HTUAE, T2 0T AFE XA T
PRAYFERE T N —A g A Sk MR pREL
C= Y (n—#0-pty

(u,i)eTrain

T BRI T LR B, RS TR 1% Adaboost 7 . FlAdaboostIAZS L, i kK™

(D & . Liang Xiang#1Qing Yangff] “Time-Dependent Models in Collaborative Filtering Based Recommender System”,
WI-IAT 09,
2 2 Il Yehuda Koren[¥J “Collaborative Filtering with temporal dynamics” ( ACM 2009 Article, 2009 ),
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8% RpTRM FA

AR,
Uk R

IR —E RS RONBHEERL 2, Wi greEiR 2z i/ ME . RRIE, X4
I IFARIREAIERAL , FEXPIRLE TGS FIREAS , TR AR A T A S AT

T, EER U P AR A AT DX
— R UL, PUBRRRS BT AR TR SR T A%, LC AN T P B A E B AR . T TR
PythonfUHSSEEL 1| P22 (R0 g b A T Rl 5 7k o

def Pred
tota
coun
for

for

ict (train, test, alpha):

1 = dict()

t = dict()

record in train:

gu = GetUserGroup (record.user)

gl = GetItemGroup (record.item)

AddToMat (total, gu, gi, record.vote - record.predict)
AddToMat (count, gu, gi, 1)

record in test:

gu = GetUserGroup (record.user)

gl = GetUserGroup (record.item)

average = totallgullgi] / (1.0 * count[gu]l[gi] + alpha)
record.predict += average

#8-3J& 7/~ T MovieLensBli 5 X FEIE 772k AR LG TG BURMSE . QR AIER8-2A9 45 1
ST AR B, RASERS)E, WHAEKRMSEMO0.9342 F &3] 1709202, ArT W, Bpfd

A E B R TOURRL G, WREAS B H B A PP i 52 2%
#8-3 MovieLens¥#E &L 3 EHE A ER AR E FHIHR
UserGroup IltemGroup Train RMSE Test RMSE
Cluster Cluster 1.1171 1.1167
IdCluster Cluster 1.0282 1.0344
Cluster IdCluster 0.9186 0.9274
UserActivityCluster Cluster 0.9165 0.9254
Cluster ItemPopularityCluster 0.9164 0.9253
UserVoteCluster Cluster 0.9142 0.9222
Cluser ItemVoteCluster 0.9140 0.9221
UserVoteCluster ItemVoteCluster 0.9123 0.9205
UserActivityCluster ItemPopularityCluster 0.9121 0.9202

2. REMINE S

Bl

BRI 7O, 72, o, FO) AR EESHE AR A TR SRR P

AT R 2%

TR LAY

BB AR RS, RIERZA TS 7 23X KA TR 4% A £ P A .
R S
Z;akr

— Bk, P T [ i DR AN 2R I ffK/\KIﬁJE’ﬁﬁ‘?W'J%% SRR AR A
ST, (ES, ARRIRATARSAEINALE ERl G KT &, AHRIZEA R, i mad S
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TR, PR, FERCRYER G I — ORI AT J7 ik
Q BB T A8 R T INGREARNAAEB, W4 8 e 2ok I SRt A% REAR R A9 43 51 5
B RAIMAZ,, HR A2 A 87 R MBI A ISR —2, BV
Q 7EA1 ENZRK AR BT a8, fea2 EARR T . OAFRATANEA2 BRI E, Y
AT AFEA2 BRI /N ek i et s R 8 e, o
Q 1EA LGRS ARRINE: , 7EB LA, JF EASX KA B S e B L R T 45 R 4%
IRE LRI AZERLS REONEL S, LIS 2 R A P 25
Br T EMERL S, SARZE RS ITE, A T2 MRS RIE . S, B
Rl TR AL e — A SR ) [ U TR, PR BT A 9 [T DA 8 T U AR B Rl

8.2.6 Netflix PrizefJfB £ LI E R

Netflix Prize b 309 3 AERF 0] B, AR 2058 A G TR [Rl— 8 dE b E 2 5088 1w L $2 300
HRVE L, U, AREEIRATS M TH) 2525 FxF B PERE . Netflix Prizes% FHRMSERF
PR R, AR RIS bRt 2 RMSE,,  ELAR WL #8-4.,

#8-4 Netflix Prize F & & & ;589RMSE

& Z #H RMSE
Global Average 1.1296
Item Average 1.0526
ItemCF K=25 0.9496
RSVD F=96 0.9094%
Bias-RSVD F=96 0.9039”
SVD++ F=50 0.8952"
TimeSVD++ F=50 0.88247

O Al LB Y3 B R /N IR 41, ik Mhttp://zh.wikipedia.org/wiki/%E6%9C%80%E5%B0%SF%E4%BA
%8C %E4%B9%98%E6%B3%95,

2 £ Il Arkadiusz Paterek () “Improving regularized singular value decomposition for collaborative filtering” ( ACM
International Conference on Knowledge Discovery and Data Mining, 2007, 39-42,

@ [l L.

@ £ . Yehuda Korenff) “Factorization Meets the Neighborhood: a Multifaceted Collaborative Filtering Model” ( ACM
SIGKDD international conference on Knowledge discovery and data mining, 2008, 426-434,

(® £ i Yehuda Korenf#J “Collaborative Filtering with Temporal Dynamics” ( ACM 2009 Article, 2009 ),

BRtXER ESE(StinkBC@gmail.com) E= BEEhRIN




TR

AT T R RGBT FURSE B 7k I ELRIITL— 46 AT S
ST T RIS AT i B A ST PR N IL . AH55 P T R 44 P
SR BRI

TR, PO B SR AR — PR L 5e N, LA T A5
IR ATRES— MR B 5E MR 046 TR ORI 3 P47
AR, IR RS AT O MU T 2536 . PRS- fo e 1 2 0
WS T AR S, WIS (DRI . SR BB A I —i7
B AR

B . AT H2000% ACMIEH RSk 2 -Strand IS A Bty — sy “Hets R+
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