Websites in Data Driven
Generation

Navigation, Searching, Recommendation
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What s New Checlt Email

Yahoo! Mail

q Know when friends are online!l
Click to download Yahoo! M '

Personalize Help.

Yahoo! Auctions

free email for life coins, cards, stamps
Search | advanced search
Shopping - Auctions - Yellow Pages - People Search - Ijg - Travel - Clzssnﬁeds Personals - Games - Chat - Clubs
Mail - Calendar - Messenger - Companion - My Yahoo! - News - Sports - Weather - TV - Stock Quotes - more..
1' 1 ne In the News
| Departments Stores Products - Scores killed in Nigerian
|- Apparel - Flowers - Sports Authority - Digital cameras nots iy ,
|- BathBeauty -FoodDrnk - Gap - Pokemon - Austria's Haider resigns as
J - Computers - Music - Eddie Bauer - MP3 plavers party leader :
- Electronics -VideoDVD - Macy's - DVD plavers - Floods trap thousands in
i s R T = = Mozambique
Arts & Humanities News & Media el
Literature, Photography... Full Coverage, Newspapers, TV... Marketplace

Business & Economy

- Y! Auctions - Peanuts,

Companies, Finance, Jobs...

Computers & Internet

Intemet, WWW, Software. Games...

Education
College and University, K-12..

Entertainment

Cool Links, Movies, Humor, Music...

Government
Elections. Military, Law, Taxes...

Health

Medicine, Diseases, Drugs, Fitness...

Recreation & Sports P
Sports, Travel, Autos, Outdoors...
* Free 56K Intemet Access
Reference - Yahoo! Bill Pay - free
Libraries. Dictionaries, Quotations... 3-month trial
more....
Regional Inside Yahoo!
Countries. Regions, US States... - Yahoo! GeoCities - build
your free home page
Science 1 - Play free Fantasy Soccer
Animals, Astronomy, Eagineering - Yahoo! Clubs - create your
Social Sci i
ocilal science : - Y1 Greetings - free greeting
Archaeology. Economics. Languages... L
more...

Society & Culture

People, Environment. Religion...
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Inside the world's most expensive RV

The doctle-deciar, 40-0ct elehMant Palazzo features a pop-up roclop tarrace and cocktad lounge
photos » 1-50150

and can clean tself. See

@ Biting Incident Ends in Arrest

The su ually a he fer

Lieutenan
The w

Restawrarts win

Beyonce and Jay-Z Concert Bizarre Groping-Tumned-Finger

b Luna of the

- Watch Nicki Minaj Booty-Bounce for 15 Seconds in ‘Anaconda’

Teaser (Video)

Myvshoo [N sgnin Il Mt

Trending Now 0 Daily live concerts »
1 Lindsay Lohan

2 David Lee Roth

6 Miss Toen USA 2014
7 Kate Gosselin

3 Lamar Odom 8 Pamela Anderson
4 Brock Lesnar 9 Jdoyl

£ Tara Reid 10 Michelin tires

Today’s Headlines

1 Iseaeli miitary will hold Sre in pants of G

28

thern China

Streng quake kills 331 in s

3 US. missicnary with EBola lean

5 U.S. calls Israeki attax

Vavuniya ¢ -

84 « Mostly Cloudy —
V&N Vs c~
Today Tomormow Wednesday
8" & +




Hierarchical Navigator Style (ltem Listing)
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Google!

Search the web using Google!

10 results v [ Google Search | [ I'm feeling lucky |
Index contains ~25 million pages (soon to be much bigger)

About Google!

Stanford Search Linux Search
Get Google! updates monthly!

[your e-mail | Subscribe |Am

Copyright ©1997-8 Stanford University




Language

Go ugle

Google Search I'm Foeling Lucky

Advertising Programs | Business Solutions | About Google | Privacy Change background image
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F1 don't wait in lines, that's why I don't understand Ted's

class.” Could be the quote of the quarter
Ads Campaigrs Page Lies

The Great Gatsby
"There I was, way off my ambitions, getting deeper in love every

minute.”

The Vampire Diaries
True Blood

078 Q642 D447

&) Like This Page

Rt doesn't matter if the glass is half empty or half full. Clearly there's Knicks on MSG Network

room for more beer!!

- Tipoff is at PM on MSG
Network.

&) Speople lce ths.
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Tree Search << Graph Search << Human Search



5 /Y Domain Know How << {EfE Know
How



PR E) << MRS WE) < HBEXW



5 FH#& Know How HHBEBEEM ..



MEFBRFELE .. (RERR)




REXE . ESHRAE "8, B ..
F—ns ?

JREFFRBEFREE "—# ., EEIRMXD



<38 Domain Know How B R B T2L2FH

58 XA Domain Know How Navigators ....

miest nES ) miast BRHAE RANR
Pinket = g 1y =

L)
2 X

$FEITY #60 MABRHE

GHEN, BRENRSMANTERME, J3-37 TN, ATRNE S8 iR % LR




ATEL ...

Navigation, Searching, Recommendation Z&
—x



{8 R ThROHEIR R &

#— B —ERLINA Tracking System !



KA Machine

HEFRAFHES Learning

LR/ ZF— %

#0825 Training Data HER ... -
BRh 8R! | S




— KR, Yt Data 2
Model #FZLEBIHE T

1B Z 2w aRiR L Data &Rz Uk bt



Math Behind

Recommendation System



BEE RIERTFE .
Newest

Hottest

Content-Based Similarity
Tagging & Searching

Collaborative Filtering
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Newest & Hottest - Sorting !



Download from > [ 231188
Dreamstime.com

5} sparkia | Dreamstime co






Content-Based Similarity — Clustering Methods



KMeans 3




K=2 K=3 K=4
0.461764391226 0.55847244846 0.452624440013
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DBSCAN

AgglomerativeClustering

W_a rd

SpectralClustering

MeapShift

MiniBatchKMeans AffinityPropagation
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ZJupyter news_similarity @uosaved)

File Edit View Insert Cell Kernel Help

+ << A B 2 ¥ > B C Code v Cell Toolbar: None

In [224]: article df[labels == 4]["title"]

Out[224]: 56 AiEER | EREHNHORT

1434 IRIRFRMIBAL K SEGREEF
3017 KEANES (EE) RILEERR
3408 R-REFERER FHERBNES
3593 PEBREALE BRIBHEA
3973 Chanels T i | HEEFEMERZ0K
4370 HNEANREEIL ARREM
5249 EANET ! EEER BEELTH
6715 KEEAN! 17mENTEKIEEAERK
6756 EERHBTHRRERS BISRBIX
7087 S PEERTRENE
7630 BERMESOEE EERBARME
7957 IR OE EFERFEEE
Name: title, dtype: object

In [ ]:

In [ ]:

In [ ]:

In [ ]:

In [121: |# from sklearn.cluster import DBSCAN




ZJupyter news_similarity @utosavea) i

File Edit View Insert Cell Kernel Help
+ < A B 42+ v » B C Code v Cell Toolbar: None v
In [30]: for topic_idx, topic in enumerate(nmf.components ):

print(“"Topic #%d:" % topic_idx)
print(" ".join([temp ws["word"][1i]

for 1 in topic.argsort()[:-n_top words - 1:-1]]))
print()

Topic #0:

Ak —&% 588 Facebook 816 EE HE RE B ER =B XA ME 18 Ff§ K& P8 vanukovich 2 BN
()

Topic #1:

HE 0% E0R 200 AR # £t BFf — B RF AFER BiE 8% B8 SWL 8k St B &8 £B

()

Topic #2:

B5 £ MK B 8E RIS Y8 &8 174 LED #E EE T #F LA PADDING X£XEE A ¥4d 2%

()

Topic #3:

Ak BE X5 B #5 8R —FAE B ER &2 7B 281 @8 AFEX SW kR B MR #2 8F

()

Topic #4:

By = 2E B 2t BF 200 BR FE LBE M2 AppleEnews calibri =¥ HHEEES BE £H FE MH KX
() -
Topic #5:

B¢ e =47 =H 105 ER 2BE g BF cell RE AE BR LB ABKS |8 fFRK 2k BE 38

()

Topic #6:

TPP BEE M3t EMR BAN FET rdquo RRRS MEB BREF EFR BB 13 BE $E F18 AR BE B REE
()

Topic #7:

FME EMRA ThAt MIZ SNEh rh4e<8 SEEX MIE 280 &MTh SR SR EHl HA# ~al1 D‘Jib ERE EiE de (Bt v




= Ju pyte ' news_similarity (autosaved)

File Edit View Insert Cell Kernel Help
+| |k A B 4 ¥ | > B C cCode v Cell Toolbar: None b
10pPLC #F/:

#BE EE N B BF) AKXKS %8 38 B0 Kl RE RER B9 BH cell BR H; FE #H8 R\
()

Topic #8:

ocm =ZE 200 5 MEE B 08 KX BE V8 ME ER B RE RE BE —B IR EFER &5

()

Topic #9:

Ak —8B5 IR I8 816 Mt WA X3 BE HE BR R AR HE IR wi§ me RE BE &N

()

Topic #10:

—& 0% JRE S #E FFE AR B B i 610 BE) 200 FR BHE calibri M2 |58 PREE RE
()

Topic #11:

HE— 0% ZFE 200 816 AR BEE 2§ A8A BE RE #H6 HIZE EE K BE irad B8 Et: B

()

Topic #12:

PRSE Bk OB B8 K BEE X8 Yanukovich £ &2 B =E 32 RER HE ME 8 1BF MET Firefox
()

Topic #13:

K2 JRE M W38 610 EI 200 BE AR X5 LE S 2MHAE 8% BF B K rdquo [ R
()

Topic #14:

JAE ER AER BEF B 610 190 K&k REX 200 P8 $58 E7E B ®E K SW FUL RE BE

()

Topic #15:

BUZAR PEEY REER R BEF E0R 8iE BE) TPP 13 #E {FE JRER 2884 A1y #0&I Yanukovich B ERE /&
()

Topic #16:

248 3IR RE $#E 200 X5T BE AR 005 BE) 28 S5t 190 HEE LMW AL KK B 8N EH
[\




Tagging & Searching -—- Page Rank !






PageRank of inbound link
Number of links on that page

PageRank of site =

OR

PR(v)
N(v)

PR(u)=(1—d)+de



Damping Factor ¢
oss

Generate New

© Orag moces 69 rearn

Cack on mod, Ehen CAck on
ancther to create bt
Duine-chck 00 a0 ode (e 9)
Do, doietes node
Cick on ek 10 deiece
Mouseover ik 10 e Bcation i

G=

Exploration of the Google PageRank Algorithm

Qircles correspond to web pages, links correspond to hyperinks

The PageRank vector x satisfles Gx = x, where

Google Matrix G = d * [ (Hyperiink Matrix H) + (Dangling Nodes Matrix A) ] + ((1-dl/N) * (NxN Matrix U of a8 1's)

0.85*

A8 c0ot
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Collaborative Filtering

Matrix Completion






iR

HRHZHEEE !




Matrix Completion

B : data matrix, Q : indice of observed pixels

- 1 2
mlnlmlze/\IERIHxH 5”P§2(X = B) 2 + l ”X 2
%9 9 2503
5 > 701
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“George Box gii@:
All models are wrong ...
- but some.are useful ! . ..




Collaborative Filtering

Matrix Factorization
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EIIEEﬁB"J& Reconstruction Error S/\i95E

”~”_12|l-"’3 < &, > |

REBIYF 2-norm BIERFE , BEREIYFRE SVD B



JBHER PCA B#(E PCs ?



In [6]:

show n

fig, ax

10

= pylab.subplots(show n, 2)

for i in range(show n):
ax[i,0].plot(U[:,i])
ax[i,1].plot(VI[i,:])

50, 100 150

=

Lbbooobdbooobbbbblll
GE383 505 285 SERTos
VO VoM oVoOVnowno

100 200 100 120 140 160 b
000 _IJ |
-0.05
010
50 100 150 200 100 120 140 160 1
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100 120 140 160
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In [7]: show n col =
show n row =

|
w

fig, ax = pylab.subplots(show n row, show n col)
for i in range(show n_row):
for j in range(show n col):
ax[i,j].imshow(U[:,i*show n col+j].reshape(232,1)*V[i*show n col+j,:1*S[i*sh
ow_n_col+j],cmap=cm.gray)




canonical tensor decomposition

OPTIMIZATION PROBLEM

given tensor 7 € R/ *-*I~ find rank-R
canonical tensor Ap € RI**-~*IN that minimizes

1
f(Ar) =5 IT - Ag|[%-

FIRST-ORDER OPTIMALITY EQUATIONS
Vf(Ar) = g(Ar) = 0.

(problem is non-convex, multiple (local) minima, solution may not exist
(ill-posed), ... ; but smooth, and we assume there is a local minimum)

(de Sitva and Lim, SIMAX, 2009) .-

UNIVERSITY OF —

WATERLOO e ———




Boosting Models

Ensemble Learning for Ranking



= Ju pyter NI_Simple_Rcomm_DEV_20140507 3 Last Checkpoint: 10/21/2014 (autosaved)

File Edit View Insert Cell Kernel Help
+  x A B+ ¥ > B C cCoe v Cell Toolbar: None v
lantacse @ = mn  wismes lant4 s ac Ancananla ansnnn | A assane
In [38]: time ratio = 0.7
lookup sorted df["average score"] = (1-time_ratio)*lookup sorted df(["similar score"] + time ratio*1l
lookup sorted df.sort(["average score"])
Out[38]: title dt_pubDate time_score | similar_score | average_scol
2368750 | 2 EL T ERBLSHME RDEXHZBIBSHEEME |2014-05-03 02:25:00(0.180716 |0.000000 0.126501
2372650 | AR BN S EEE 2ISF GivesiBFRS0EET 2014-05-06 05:20:19|0.000000 |0.962236 0.288671
2367689 | ABSESEU T BEREVESKE 2014-05-02 07:38:00|0.188985 |0.640105 0.324321
2368563 | 2 EUI BN BE RS KRIUE 2014-05-02 22:00:00|0.182798 |0.700959 0.338247
2368592 | RIUEHREENR DELITEE 2014-05-02 22:00:000.182798 |0.818920 0.373635
2359496 | LT RFARELT "KEHIBERR. 2014-04-27 03:48:00) 0.223657 |0.813661 0.400658
2368576 [ARH#RSH01IE ARRHBEIEAREISTIEX 2014-05-02 22:00:000.182798 |0.937968 0.409349
2368679 | TMEBREE LA ERM HEKHEEH 2014-05-03 00:08:00|0.181804 (0.945284 0.410848
2367896 | BEIFEBRET IRIRKREREAER 2014-05-02 09:41:00|0.188151 | 0.946307 0.415598
2359526 | " ABBTEU L, BRERY EEILT : BAEMR 2014-04-27 04:25:00|0.223530 (0.898349 0.425976
2351919 | AL IFRAE A "Rk, ROBSFEHK 2014-04-22 05:57:00)0.243885 |0.878903 0.434390
2350846 2014-04-21 12:53:000.246318 | 0.888847 0.439076

AEZDEE! ABEZIWUREZ




Mathematical Formulation

P'(v) 1

PvV) = Zg) = Z(0)

S exp lv" W'h! +h'' W2h? +h?' 1-1--’-‘*11”]

1t h? h

Neural Network
Output

Deep Boltzmann Machine Deep Belief Network

Input Unlike many existing feed-forward models: ConvNet (LeCun),
HMAX (Poggio), Deep Belief Nets (Hinton)
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#E—T , SEERNERTFE .
Newest

Hottest

Content-Based Similarity

Tagging & Searching

Collaborative Filtering

Last View & After View

Mixture Model
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