The Anatomy of Data Driven Learning
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Data, data everywhere

new benefits, says Kenneth Cukier—but also big headaches
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What can big data tell us ?

* Three Examples Google =i

« Machine Translation s =Es:

BEERDCEET 10A26 B FEE T 20k, Bialx hE#THIR. EEa
%&Efﬂéiﬁﬁﬁuﬁﬁﬁi& o AN, BEESGEEE T 20105 HistHES SIS IT0 T
=H e

« PageRank
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UN Secretary-General Ban Ki-moon opened on October 26 its Asian tour, during a
visit to China. Ban Ki-moon to Beijing, Shanghai and Manjing and other places. In

e N- g ram Mo d e I addition, Ban Ki-maon also attended the World Expo 2010 Shanghai World Expo
Forum and the closing ceremony.
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Data Driven Learning

* Facing Issues for Data
« Large Scale
« Learning Time Cost
- Data Sparse
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e Solutions

« Cloud Computing Platform
 Distributed Computing
 Distributed Storage

- GPU

« Novel Learning Algorithms
« Matrix Factorization
« Transfer Learning
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A Challenge Issue for Data Driven Learning

* English * Chinese
Labeled Data English Chinese
News Reuters-21578 ?
newsgroups 20 Newsgroups ?
Web pages Open Directory Project Very few ODP data
(> 1M) (< 20k, ~ 1%)
o Text * Image

 ODP: 4,616,309

labeled web pages

e Caltech256:

labeled images
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Our Solution

* Translated Learning

A variation for transfer learning
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Transfer Learning
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Traditional Machine Learning

Output >

Learning

Classifier [¢

Training Data

elephant/rhino

Test Data
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Transfer Learning

Training Data Auxiliary Data Test Data
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Translated Learning

Alibaba Cloud Computing Alibaba Group Research & Devel




Translated Learning

Transfer Learning across Different Feature Spaces

Elephants Elephants massive
are large | are big skinned, hoofed

and gray || mammals herbivo- mammal
and... on earth... rous... of Africa...

(e) Multi-view Learning (f) Translated Learning Test Data
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Instance-level Translation

* Generally, it is difficult.
« Easy translation

Hello world! |:> - R AR 4

« Hard translation

':> ? IN text
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http://images.google.com.hk/images?q=%E7%BA%A2%E6%A5%BC%E6%A2%A6&hl=zh-CN&ct=tbn&sa=nhp&pos=3

Model-level Translation

Elephants
are big
mammals on
earth...

Input

>

massive
hoofed
mammal
of Africa...

Learning > classifier

translating learning models

N
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Output o
P > classifier

Learning
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[llustration in Vector Space Model

(Dai , Xue and Yang et al., NIPS 2008)
(Yang, Chen and Xue et al, ACL 2009)
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guadruped ornithischian
dinosaur of four long bony
spikes on a flexible tail and
two rows of upright
triangular bony plates
running along the back...

A four-legged herbivore
from the Mid-Jurassic to
the Late Cretaceous time.
Its two rows of bony plates
and tail spikes probably
provided it much
protection against large
predators like
Tyrannosaurus rex...

Text Labeled Data

Stegosaurus was up
to 26-30 feet long,
about 9 feet tall,
and weighed about
6,800 pounds. Its
small brain was
only the size of a
walnut . Its skull
was long. pointed,
and narrow; it had
a toothless beak and
small cheek teeth...
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Learning Feature Mappings

e Cooccurrence data

Home The Tour Sign Up Explore ~ Search -

Bardi fortress

Uploaded on October 19, 2008
by FrancescoP

~ FrancescoP's photostream

This photo also belongs to:

Yal di Taro (Settembre 2008)
= (Set)

Would you like to comment? Tags

Sign up for a free account, or sign in (if you're already a member). Y Bardi
fortress
castel
old
medieval
histary

» travel
Parma

Canon EOS 350D
Canon 50mm
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Learning Feature Mappings

e Search engine
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Translated Learning Algorithm

text labeled data

Search: C the V

YAHOO! DIRECTORY

Yahoo! Directory
Arts & Humanities
Prictopraehiv; Hstory; Lisvalire - By Richard Staufacher
Business & Economy Thu, October 30, 2008, 12
B2B, Finance, Shopping, Jobs... If there's one treat that
been sticking to the m( 8 - . -
Computers & Internet of the Wunderlee Cand e

B SO NS revolutionary, and its v

Education agrarian population of t
Colleges, K12, Distance Learning...

Over 100 years later, ¢
Entertainment million pounds of the &'
Movies, TV Shows, Music, Humor... Hallowaon thanh in re

s Mars Exploration ST v o Mars L urtd Mars rotation was fmaty . Hars
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Experiments on Classification

* Documents: Open Directory Project (ODP)
* Images: Caltech-256
* Feature Mapping: Google Image Search

DATA SIZE DATA SIZE
DATA SET DOCUMENTS IMAGES DATA SET DOCUMENTS IMAGES
+ — + — + — + —
horse vs coin 1610 1345 270 123 dog vs canoe 1084 1047 102 103
kayak vs bear 1045 885 102 101 grevhound vs ed 380 362 94 102
electric-guitar vs snake 335 326 122 112 stained-glass vs microwave 331 267 99 107
cake vs binoculars 265 320 104 216 rainbow vs sheet-music 261 256 102 84
laptop vs sword 210 203 128 102 tomato vs llama 175 172 102 119
bonsai vs comet 166 164 122 120 frog vs saddle 150 148 115 110
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Experimental Results

------- Image Only
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Application (Advertising)

* Visual Contextual Advertising
e [Chen et al. AAAI 2010]

«Image to Text Ads

* [News from MIT 7echnology Review]

Technology Review in English | en Espafiol | auf Deutsch | in Italiano
PUBLISHED BY MIT MI g LW

HOME | VIDEOS | BLOGS | BRIEFINGS | COMMUNITY | MAGAZINE | MEWSLETTERS | EVENTS | RESOURCES

Advertisement

Energy Materials Biomedicine Business

Computing Web Communications

Ads that Match a Web Page’'s Images

Using the contents of images or videos to target Web ads could improve click-through.
WEDNESDAY, JULY 21, 2010
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Figure illustration of Visual Contextual Advertising

Social Web

mountain

Mountain Hotels & Resorts

Great Deals on Mountain Vacations
B ook Online or Call Now and Save!
P M www. Hotels-And- Discounts.com

N s Best Air Travel Deals
CompareMajor Travel Sites
Andsaveup to $500 on Travel!
Booking Wiz.com/Travel-Deals
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Experimental Results

e Co-occurrence data from Flickr.
* Test Image from Flickr and Fifteen scene data set
e Advertisement are crawled from MSN search engine with

queries chosen from AOL query log.
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Experimental Results
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Q/A?

Thanks!
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