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There are 6000 languages in the world.
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Warren Weaver,
American scientist (1894-1978)

When | look at an
article in Russian, |
say: “This is really
written in English,
but has been coded
In some strange
symbols. | will now
proceed to decode.
[1947]



Rule-Based
Machine Translation
(1960—now)

Manual encoding of

linguistic knowledge
into rules

Data-Driven
Machine Translation
(2000—now)

Exploiting Statistics
from Large Data




Architecture of
Data-Driven Machine Translation

There are 6000
languages in the world
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Bilingual Statistics Probabilistic
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Architecture of
Data-Driven Machine Translation

There are 6000 languages in the world

Word Translation
Model

HYFET 6000 %Eﬁ

Fluency Model
21X 6000 D BFE N HYET




How to build these models?




Exercise:
Let’s build one now!




1a) evas dlrow-eht

ST

2a) dlrow-eht si detcennoc

;

4a) ew eb-ot-mia tseb ni dlrow-eht

w D &k A F T




1a) evas dlrow-eht
Frequency

Y
1b) 69 K 69 dlrow-eht 3

2a) dlrow-eht si detcennoc K dirow-eht 1

v ooy
) D XF

3a) hcraeser si tnatropmi

\’
3b){%\>@: c

4a) ew eb-ot-mia tseb ni dlrow-eht

&
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1a) save the-world
Frequency

Py
1b) 69 K 69 the-world 3

2a) the-world is connected K the-world 1
\ v

J
o) D F B

3a) research is important

\’
3b){%\>@: c

4a) we aim-to-be best in the-world

Y
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1a) save the-world

o<
1b) HFE ZZ

2a) the-world is connected

V v V
2b) HE [ EHN-TH

3a) research is important

Y
3b) AR [ KB

Frequency

=R the-world 3

¥ Z the-world 1

[ is

ZEMN-THD is

4a) we aim-to-be best in the-world

e
Ab)tHEF — ZF B




in practice, it’s not that easy




Recent Research Efforts

Duh+(2010), “Analysis of Translation Model Adaptation ”
Duh+(2011), “Bayesian Adaptation of Alignment Matrices”

What if data is

insufficient?

Other Other Other
Data Data Data

Bilingual
Text Data
I ERT—4

St_atistics Probabilistic
MaETHIEE Models

FEEETIL




Recent Research Efforts

English: Subject Verb Object Visit us @

$ x Posters 5-7

Japanese: FE&E HRYEE By 5] for more info

How to use Japanese-specific knowledge?

e ~—

Bilingual Statistics Probabilistic
= r=h 3151

Text Data et K75 Models
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Recent Research Efforts

Can we

Probabilistic Model translate faster?

as Finite State Transducer

Bilingual Statistics
Text Data iftat i+ 8

SERT—4

Using technology from Speech Recognition:

N

Probabilistic

Models
EEET)L

Hori+(2007), “Efficient WFST one-pass decoding w/ on-the-fly rescoring’



Killer Application for Translation?




Three General Scenarios

translate in &

ibed:

translate out

translate 2-way




The Future
Knowledge Worker

/ Translation \

Technical Articles

Analysis of Translation Model Adapeartion in Statistical Machine Translation
Eovtn Dok, Earcubs ok Hogowe Tenboda

Avracs

NTT Commascsnsa Science Liborece:
2 Sel-cho. Kyoto 615.02

7, JAPAN
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Breaking News

SociaI‘Media

Twitter 2

@twitter San Francisco. CA
Always wondering what's happening.
http:/Atwitter com

oz - o .

Tweets

¥»

»

Favorites  Following Followers Lists

twitter Twitter

We're rolling out a new option for the "following" page: view Tweets
from the accounts a user follows, as well as a list of those
accounts

27 May

twitter Twitier
Twitter welcomes TweetDeck to the flock blog_ twitter com/2011
/05/all-de..

26 May



'Yy VY
translate out

The entire world is your market.

Export Things: Export Culture:
Cars \ N Movies
Electronics | ‘

h Manga
Machinery A
S
Steel PP ]
Music

Chemicals



‘MW*

Real-time Conversation— now




How will you use translation

T
W

technology?” _#8¢
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Japanese Programmers on GitHub

Created by franckcuny@*Flickr



STRUCTURAL ANALYSIS IN THE SO SCIENCES l 8

Social Network
Analysis

Methods and Applications

Stanley Wasserman and Katherine Faust




Six Degree of Separation

" Mare Vidal

Pam Silver

.}
Myaloka Auma ‘
Nyamwara|1|[Z]

Stanley l\/lllgram Nairebi
American Social Psychologist . . .
1933-1984 BBC recreating the experiment in 2009

(From Nairobi to Boston)



Contagious Happiness
A new study finds that a person’s
happiness is influenced by the
happiness of close friends and
family, and to a lesser extent by
the friends of friends, up to three
degrees of separation.

ok,

dyoo
-
[y . Happiness in clusters
-0 g‘;}ﬁ% The diagram above shows the
\% ? relationships among 1,020 pecple Most
in 2000. Groups of happy and
unhappy people are visible as
light and dark clusters.

Sources: James H. Fowler; Nicholas A. Christakis; BMJ

Obesity and Social Network
(Christakis and Fowler, 2007)

Least
happy happy

KEY (onmEE Men
oooeee Women

THE NEW YORK TIMES

Happiness and Social Network
(Fowler and Christakis, 2008)




The Age of Online Social Networking

facebook

Facebook# D¢ . FZVEE. FHAE. 1 ThI - BE
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twitter¥

[ Remember me Forgot it?

FO”OW your Interests New to Twitter? Join todayl

Full name
Instant updates from your friends, industry expetts, favorite

celebrities, and what's happening around the world. Email

Search Twitter Q

v' ‘ t“= ‘ _—
S W

Languages - English - Francais - Deutsch - Italiano - BZ&8 - =20 - Pycckwit - Espafiol - Tiirkce

About - Help - Blog - Mobile - Status - Jobs - Terms - Privacy - Advertisers - Businesses - Media - Developers - Resources - © 2011 Twitter

500,000,000 Active Users
30 billion content sharea

200,000,000 Users
65 million tweets per day




Social Network Mining



Why social network mining?

[dentifying influential users in a network




Why social network mining?

Understanding how information spreads

[ heard
that it is
good!


http://www.iconfinder.com/icondetails/24659/128/call_cell_mobile_phone_icon
http://www.iconfinder.com/icondetails/24659/128/call_cell_mobile_phone_icon

Making Social Recommendations

=

@ FIERT—hTA> ...

Why social network mining?

C f © www.nttdocomo.co.jp/product/foma/smart_phone/index.html
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Understanding
Social Networks



Measuring a Social Network

Example: Studying Twitter

Four Degree of Separation in Twitter

0.5 | | | |
1000 sample —6—
3000 sample - -
04 8000 samp|e ..... T T i
z os| I
< -
= B =
¢ AN
€ 02} 4, | I
- ‘ 0.2 F i
0 L L I 1
T / 0 4 8 12 16 20 T
. l LR — IR — R — R — R — R — R — R K

o 2 4 6 8 10 12 14 16 18
Distance from the seed

Kwak et al. What is Twitter, a Social Network or a News Media? WWW, 2010.



Modeling a Social Network

'Exploring complex networks’
(Strogatz, 2001)

.. '
s~ - - - 577

Duncan J. Watts '_

Scale-free Networks

'/6\.

Sma | | WO rld Networks How Everything Is Conneéted to
Everything Else and What It Means for
Business, Science, and Everyday Life

L.inked

'Emergence of scaling in random
netwo rks ! ol ke SN M < e ek P
(Barabasi & Albert, 1999) G e




Supporting Users
iNn Social Networks



Social
Information
Overloading



Supporting Users in Social Networks

Learning the relations among people

‘ Many interactions / Similar Opinions \

Few interactions / Different opinions ‘




Users
participating
in the social
network

New
algorithms for
supporting the
social network

Measuring and
Modelling the

social network




Our Research



Research Question

How trust relations shape
User opinions?

How trust can be used to predict
User opinions?
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EpinionSCGm Join Epinions | Learn More! | Sign In

COMPUTERS HOME & ) KIDS & *| OFFICE MDRE..W

CARS | BODKS | MOVIES | MUSIC | & cqpTwape | ELECTRONICS | GIFTS | mappEn | FamILy | suppLy | SPORTS | TRAVEL

Unbiased reviews by real people

At Epinions, you can read and write reviews on
millions of products and services.

Find reviews on: |

Find Reviews Epinions Most Helpful Reviews
E?T;?;m&eggnéﬁm Good To The Last Drop
Caqmeras Camera Lenses : Cuisinart Brew Central DCC-1200 12-Cup Coffee
' Maker
Clothing & Apparel _
Women Men. Shirts and Tops. Reviewed by newtownbeans [FOPULAR AUTHOR] - Top
Sweaters, Pants, Quterwear, 1000

Accessories, Shoes. .

Author's rating: 7 7% % %

MP2 Players, GPS, Cell The Cuisinart Brew Central Coffeemaker, Model
Phones. Camcorders, Audio, DCC-1200 is a solidly built and efficient electric
Home Theater.. coffee maker that brews really fresh and aromatic
coffee. It is a bit larger than most coffee makers,
measuring approx. 14x8x8 inches and it is available
in ... Read the full review

Electronics

Home & Garden
Home Furnishings, Furniture, Read Reviews
Tools, Cooking, Heaters...

Compare prices for Cuisinart Brew Central DCC-
1200 12-Cup Coffee Maker

Video Games

Game Consoles, Computer
Games Whoy IR0 P22 W




Epinions.con
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Search for

Home > Member Center > musicc

musicc trusts:

1. foshizzlee musicc Abou
2. Montepenny
3. konerkid Mem
4. ChrisJarmick o
5. Mike Bracken Epini
Locat]
» View all 55 members Mem
whom musicc trusts Home
musicc is trusted by:
1. deadmilkboy Favar|
2. foshizzlee
3. Mantepenny Back
4. ChrisJarmick perfed

5. steelretina

Read Reviews

musicc’s Rec
Date Written Rev

» Wiew all 54 members who
trust musicc

Unbiased reviews by real people

At Epinions, you can read and write reviews on

millianzs of aradiicte and carvicae
nillions of products and services.

Find reviews on: | Search

Epinions Most Helpful Reviews

Good To The Last Drop

Cuisinart Brew Central DCC-1200 12-Cup Coffee
Maker

noeans

Reviewed by newtov
‘A,‘\:\ \;

Author’s rating: % %

The Cuisinart Brew Central Coffeemaker, Model
DCC-1200 is a solidly built and efficient electric
coffee maker that brews really fresh and aromatic
coffee. It is a bit larger than most coffee makers,
measuring approx. 14x8x8 inches and it is available

in ... Read the full revie:

Compare prices for Cuisinart Brew Central DCC-
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1200 121 offee Viakei
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Trust Relations

Timeline

Product Ratings

>


http://www.iconfinder.com/icondetails/52814/128/laptop_icon
http://www.iconfinder.com/icondetails/24659/128/call_cell_mobile_phone_icon
http://www.iconfinder.com/icondetails/34337/128/camera_digital_photography_icon

Average user similarity

0.020
0.019
0.018
0.017

0.016|-

i S S S S S R S A S S S S
-100-90 -80 -70 -60 -50 -40 -30 -20 -1 0 10 20 30 40 50 &0 70 B0 90 100
Number of days beforefafter a trust relation is established

Similarity between users
increases before anad
after trust

ED_BBD

Difference in ratings | e

decreases before and | goss-
after trust 0960

1
-100-90 -80 -70 -60 -50 -40 -30 -20 -10 0 10 20 30 40 50 &0 70 B0 90 100
MNumber of days before/after a trust relation is established



Estimating strength of relations + Predicting user ratings

(A e—
& Does he/she like this type of product?
|
? — T
v
&\ ! ?
\A & - -

Influence from different trusted friends



http://www.iconfinder.com/icondetails/52814/128/laptop_icon
http://www.iconfinder.com/icondetails/52814/128/laptop_icon

summary
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