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Question Answering O

In 2012:
GO ( )SIQ What is the capital of Wyoming? n

About 35,100,000 results (0.17 seconds) Advanced search

More than search

Ask general comprehension

questions of a document Q, Everything - ?%Jt guess for Wyoming Capital is Cheyenne -
eedback
COI Iect|on & Images Mentioned on at least 7 websites including wikipedia.org,
i 50states.com and answers.com - ¥ Show sources
& Videos
n // i
. N S0states.com - States and Capitals
Can be really easy: "What's B News s0states.com - Siies 8
i i 2N @ Shopping Hover over the state in order to see its abbreviation and capital city.
the Capltal Of Wyomlng . -.. Virginia - Washington - West Virginia - Wisconsin - Wyoming;
More Commonwealths & Territories ...
. N\ H State Abbreviations - United States Map - US Capital Cities Map
Can be harder: “"Which Alaska
. . 7 New York, NY
painkillers don’t upset the Change location Wyoming State Information - Symbols, Capital,
" Constitution, Flags ...
StomaCh? All results www.50states.com/wyoming him - Cached
Timeline Click for Official Wyoming State Website. Capital City: Cheyenne;
. W\ City ...
Ca N be Open ended . What More search tools Wyoming State Flag - Wyoming Map - Wyoming State Flower
are the maln |Ssues |n the # Show more results from S0states.com
gIObaI warming debate?” Wyoming State Capitol - Wikipedia, the free
encyclopedia

en.wikipedia.org/wikiWyoming_State_Capitol - Cached

Built between 1886 and 1890, the capitol is located in Cheyenne
and contains the chambers of the Wyoming State Legislature and
well as the office of the ...



Question Answering

GOK)Sle - Which is the largest city in california? v T
Search Aot 306,000,000 sesults (0.48 seconds)
Everything Best guess for California Largest City is Los Angeles
Mentioned on at least § websites Including wikipedia.org, skyscraperpage.com and
Images answons com - Show S0uces - Feedback
Maps - -
List of largest California cities by population - Wikipedia. the free ..,
Videos on wnkoooaagmu Ust_of largest California_cities by pomlrm

Nows
Shapging
- Google-
New York, NY
o — Search
Show search tools
n the Greater EVOfythlng |8 :
Whatis the, e kuJLnst _of largm California cihu by_DOOUIahon
wiki, answers. Images This is a list of the 100 largest incorporated cities in the State of California ranked by
The top ten population, based on the reported results of the 2010 United States Census. ...
4045872 San Maps
Top100bid  Videos ad citie ifornia
mm“’ : en. mknpedsa orgl.. lUst _of mcorporatod cities and towns_in_Calif...
. u.-v:m. News It has been suggested that List of largest California cities by population be merged

into this article or section. (Discuss) Proposed since January 2012. ...

2 Los Angeld st ing

More California - Wikipedia, the free encyclopedia
en.wikipedia.org/wiki/California
Jump to Cities, towns and counties: For lists of cities, towns, and counties in
New York, NY California, see List of California counties, List of largest California cities by ...

Change location




No Understanding

Google -

Search

Everything
Images
Maps
Videos

Shopping

More

New York, NY
Change location

Show search tools

population france

About 297,000,000 results (0.33 seconds)

P n, Fran

Historical population of ... 4

France - Wikipedi
en.wikipedia.org/wiki/Fran
Like the rest of Europe, F
had a population of

IA The World F

https:/fwww.cia.gov/library!
Dec 20, 2011 — note: the
regions; the metropolitan

New York, NY
Change location

Show search tools

What was the population of France in 20027

About 90,700,000 results (0.27 seconds)

www.mongabay .com/igapo/population_projections . htm

200+ items ~ World Population Statistics [sorted by Country] [Stats were last ...
Country  Capital City  Area [sq. km] Pop Growth Rate

1990-1995 Pop Estimate Projection Projection

WWW. studentsolthewodd mfo"country information. php"Pays =FRA
France : geography, maps, flag, statistics, photos and cultural information about
France. ... Compare population density of all countries of the World (2002) ...

www.mapsofworld. com/france/facts/population htmi
France, the third most populous country of Europe has population of 63587700 as per
... According to 2002 figures, the migration balance was of 62000 people. ...

Population - France - growth, annual
www.nationsencyclopedia.com » Europe » France
The populdlon of Fmeo in 2000 was utimatod by tho United Nations at 60144000,



A “more involved” query... Y

painkillers that don't Search

painkillers that don't thin blood
painkillers that don't cause constipation
painkillers that don't cause nausea
(‘painkillers that don't upset stomach ) freq U ent q ue ry
painkillers that don't

About 88,300 results (0.14 seconds) Advanced search




... that fails

class negation synonyms

‘ (painkillers )that@o_r%)set stomacD Search

About 28,700 results (0.15 seconds) Advanced search
» Symptoms of Crohn's Sponsored link

www.crohnsonline.com Do You Know the Signs of Crohn's? Read About Symptoms and More Now.

Best Pain Reliever, Over the Counter Pain Relievers, Prescription ...

For stomach upset, eating or drinking milk before you take a painkiller can help. ... Don't
expect painkillers to relieve all your pain, but the best pain ...

www. healthblurbs.com/best-pain-reliever-over-the-counter-pain-relievers-prescription-
analgesic-painkillers/ - Cached - Similar

Why do painkillers make your stomach hurt? - Yahoo! Answers

Aug 30, 2008 ... stomach upset, reflux/indigestion, or if severe ulcers ... | often take
painkillers FOR stomach aches lol. Don't do this again. 2 years ago ...
answers.yahoo.com » Health » Other - Health - Cached - Similar

How are painkillers bad for you? - Apr 13, 2010

What effect do painkillers have on you? - Sep 30, 2009

What's the difference between OTC painkillers? (Advil. Aleeve ... - Nov 19, 2008
Is it bad to take painkillers on an empty stomach ? - Aug 20, 2008

More results from answers.yahoo.com »

Phys Ed: Does Ibuprofen Help or Hurt During Exercise? - NYTimes.com

Sep 1, 2009 ... When are ibuprofen and other anti-inflammatory painkillers justified? ... Can"t
take NSAIDS due to upset stomach. — bonemrri ... Perhaps part of the problem is that you
don't always have the option to rest your injury if ...
well.blogs.nytimes.com/.../phys-ed-does-ibuprofen-help-or-hurt-during-exercise/ -

Cached - Similar




From Search to Inference

drg > stomach

painkiller not > upset
A

IS-a arg

tylenol not adverse effects

e The answers are there for search to find
e ... if we can find and combine reliably
e ... all the relevant evidence



Building a Repository

4 Y4

Relation

\ Document universe / \ Entity universe /

Find all of Entities in Documents
* Resolve Mentions to the Identities of the Entities
» Extract typed Relations between Entities
« Extract typed Atiribute values for Entities




Semantic Annotation of Documents

; President Barack Obama has been re-elected to a second term, defeating Republican challenger Mitt Romney.
| America's first black president secured more than the 270 votes in the electoral college needed to win. In his victory
speech before supporters in Chicago, Mr Obama said he would talk to Mr Romney about "where we can work

together to move this country forward". Mr Obama prevailed despite lingering dissatisfaction with the economy and a |
hard-fought challenge by Mr Romney.

His Democrats also retained their majority in the Senate, which they have held since 2007. The Republicans kept ,
control of the House of Representatives, which analysts say will likely result in more of the gridlock that |

characterized Mr Obama's first term, with the House and the president at loggerheads on most legislation.

| In his address, the president challenged his opponents, asking them to work with him. With only Florida's 29 electoral I
votes still undecided, Mr Obama won 303 electoral votes to Mr Romney's 206. The popular vote, which is |

| symbolically and politically important but not decisive in the race, remains very close. |
|

|

Mr Obama congratulated Mr Romney and Republican vice-presidential candidate Paul Ryan on their hard-fought |
| campaign. "We have picked ourselves up, we have fought our way back and we know in our hearts that for the United

| States of America the best is yet to come," he said. Mr Obama said he was returning to the White House "more ‘
! determined, and more inspired than ever about the work there is to do, and the future that lies ahead". He pledged to ]
‘\ work with Republican leaders in Congress to reduce the government's budget deficit, fix the tax code and reform the

| immigration system.
e — - S ——— e - —— __|




Semantic Annotation of Documents

E, Barack Obama

Q

Mentions Barack Obama, Obama (6), Mr (6), President, He, His, he (3), his
Gender Male &
Profile Barack Obama

Freebase MID /m/02mimr
Wikipedia Barack Obama

Ez term

Mentions term

E3 Mitt Romney

Mentions Mitt Romney, Romney (4), Mr (4), challenger
Gender Male &

Profile IMitt Romney

Freebase MID  /m/0271_s
Wikipedia Mitt Romney

E4 Republican
Mentions Republican (3)
Profile Repybican Party (United States)

Freebase MID  /m/07wbk
Wikipedia Republican Pary (United States)

Eg president

Mentions president

Eg United States of America

Mentions America, United States of America
Profile United States

Freebase MID /m/09¢7w0
Wikipedia United States
E, votes

D

President | [Barack Obama | has been re-elected to a second

term’ ,, defeating [Republican], ‘challenger’ , [Mitt Romney ..
America s first black ‘president - secured more than the . 270

votes' - inthe ‘electoral college . needed towin. In his), ‘victory
speech’ ; before ‘supporters’ ;in [Chicagol,, ‘Mr’ ;[Obama], said
he  would talkto ‘Mr' . [Romney| about “'where),, (we ,, can work
together to move this country . forward™. ‘Mr , Obama  prevailed
despite lingering dissatisfaction . with the ‘economy . and a hard-
fought ‘challenge’ by ‘Mr’ . Romney ..

His!, Democrats . also retained their majority’ | in the
Senate .., which},; they . have held since 2007 .. The
Republicans|,, kept ‘control’ -, of the [House of Representatives| .,
which analysts' . say will likely result in more of the gridlock
that . characterized ‘Mr’ ; Obama /sfirst ‘term’ ., with the
House| . and the ‘president .- at ‘loggerheads . on most

legislation
In his address ., the ‘president . challenged his
opponents’ -, asking them/., to work with him}... With only
Florida'..'s .29. ‘electoral votes . still undecided, ‘Mr’ ; 'Obama
won 303 ‘electoral votes' . to ‘Mr . Romney .'s 206 . The
popular vote -, which ., is symbolically and politically important but
not decisive in the ‘race ., remains very close.

Mr’ ; [Obama ; congratulated ‘Mr’ , Romney ; and |Republican
vice-presidential candidate Paul Ryan .. on their ., hard-fought
campaign' . “We ., have picked ourselves .. up, ‘we) . have fought

our way . backand we . know in our hearts that for the
United States of America . the best is yet to come,” he); said. . ‘Mr
Obama | said he , was returning to the White House ., “more

determined, and more inspired than ever about the ‘work there . is

todo, and the future that , lies ahead™. He . pledged to work with
Republican |, ‘leaders’ ., in [Congress .. toreduce the



Traditional Supervised NLP O

Linguists Machine Learning

e Example: Syntactic analysis for English:
e Not solved, but accuracies are high
e 97% (or 90%7?) for parts-of-speech
e 93% (or 83%7?) for parse trees

Treebank
2 million words



Universal Tagging/Parsing O

e Goal: high accuracy parsing in all languages with a
single universal representation of syntax

IR YN

mod subj  ROOT comp SUbJ ROOT comp
The food is good . Xpanara e Aodpa
NOUN VERB ADJ

DET NOUN VERB ADIJ

TN e T

SUb_] ROOT comp mod Uhj ROOT comp
fth B M . To QayNTo ELV L %00
DET NOUN VERB AD)

NOUN  VERB NOUN

MYy Y

mod subj ROOT comp p
Das Essen ist gut
DET NOUN VERB ADJ




Syntactic Processing for the Web

e \Weakly supervised domain adaptation

e Training data is not representative
e Learn from weak signals [Hall et al. ‘11, Ganchev et al. 12]

e Multilingual tagger and parser projection

e Will never have labeled resources for all languages

e Use parallel data to project information
[Das & Petrov 11, McDonald et al. "11]



POS Accuracy (SANCL Shared Task)

Newswire Web Text
100

~39%0 20-30% unknown word rate

Baseline = StanfordTagger v2.0 [Manning "11]



Parsing Accuracy (SANCL Shared Task)

Newswire Web Text
95

80

80.2 |80.25

Baseline = MaltParser [Zhang & Nivre 11]



Tagging Search Queries

[Ganchev et al. '12]

Baseline

Google  ofmeyozeminec  ADJ or NOUN?
VERB NTUYN NUM NOUN -
Search
Ne Amazorjcom: Bra Qrious Artists Patrick Doyle.James Shearman
www.amajon.com/Brave/an\s A’le s/dp/BO0O7XSFKAW
Images Audio CD jSoundtrack, : .. Songs from this album are available to
Maps purchasels MP3s. . . Patnck Doyle Audio CD $11.88 ..
Videos iTunes - iNoal Score) by Various Artists
itunes.appip.com/us/album/brave-gaaalscore/id527775518
News 19 Jun 20 - Preview songs fro o Driginal Score) by Various Artists on the
: iTunes Stcfe. Preview, buy, and dOWM®Ed Brave (Original Score) for $9.99.
Shopping
- - . .
Preview songs from Brave ( Original Score ) by Various Artists :
NN NNS IN NNP ( JJ NN ) IN JJ NNS ‘
NOUN NOUN ADP NOUN ADJ NOUN ADP ADJ

NOUN

Retrained

buy brave 2012 soundtrack
VB JJ CcD NN
VERB ADJ  NUM NOUN

buy brave 2012 soundtrack
VB NNP  CD NN
VERB NOUN NUM NOUN




Query Tagging Results

[Ganchev et al. '12]

80

77.5

75

72.5

70
Baseline Bendersky All Top-| Click

etal.’l0



The breaking bad case... Y

800 [JMO At in Breaking ¢ .

- CH 1tps |/ www.google.com/ # endoutput =searchlsclient = piy-ablq =who« stars « ia « breaking « baddog=who + stars + In+ breaking + bad&gs I=hp. 3 8130.2043.9¢ a . =

(Jt) SIL who stars in breaking bad ! n slav @googhe com n Share n .
Wob o Ma S Mopeng o Moro - Soarch tocls : < o
- Breaking %
Bad 4 r
¥ o ’ =
4 - :
o Beyan Aaron Paul RJ Mine Arra Gurn Gisrcato Dean Nomis Jonathan Betsy Bod LAusR
Breacing Bad Crarston : VW aker A2 <ylor Wha Esposito <t Banks Branat Oceriink Fraser
.S Y o Frrg Mo e O -

Before o After
‘/\\ m //\¥ {/\; ‘/\\ /‘\' //’ﬁ;

nsubj ROOT  prep pcomp acomp nsubj ROOT prep nc pobj

who stars in breaking bad who stars in [breaking bad]
WP VBZ IN VBG JJ WP VBZ IN NNP NNP

PRON VERB  ADP VERB ADJ PRON VERB ADP  NOUN NOUN

Use freebase entries as features



A

Integrated Tagging & Parsing Y

e Sequential Markov Models have limitations:

/ [NNHAVE
” :
* = WRB{{ VBZ < DT | ?

¥ How does a  bee ﬂy 7

... to coach kim’

e Ongoing work:
Search jointly over POS tags and parse trees.



Manual Intervention Y

francis

N
N s
nsubj aux rcmod acomp
i will be late
PRP MD VB JJ

PRON VERB VERB ADJ

N
( N

ROOT dobj complm nsubj aux ccomp  acomp
text francis that i will be late
VB NNP IN PRP MD VB JJ

VERB NOUN ADP PRON VERB VERB ADJ



Machine Translation Reordering

e Source-side reordering for Japanese-English MT

[Collins et al. '05]
e Dependency-based reordering for English-Japanese
[ Xu et al. '09]

prepositional-phrase
subject N prep-object

They solved the problem with statistics
PRON VERB DET NOUN ADP NOUN




Reordering Score

[Talbot et al. "11]

e Source-side reordering for Japanese-English MT
[Collins et al. '05]

e Hand generated reordering data (English + Jenglish)

e ~ 10k sentences for Augmented Loss training
e ~ 6k evaluation sentences

e Score based on reordering penalty of METEOR

# chunks — 1
# unigrams matched — 1

reorder-score =

reorder-loss = 1 — reorder-score

e Very well correlated with human eval scores.



EnJa Fuzzy Reordering Evolution

8l

Targeted Uptraining More Data
[Katz-Brown et al. '11]

Uptraining
[Petrov et al. 10]

Augmented Loss
\ [Hall et al. 11]
( case- |nsen5|t|ve

Beam Search

76.5

74.25

72

0 I 2 3 4 5 6 7 8 9 10
Jan’10 Mar’10 Jun’l0 Aug’l0 Sep’l0 Oct’l0 Dec’l0 Jan’ll May’ll May’ll Jun’ll



EnJa Fuzzy Reordering Evolution

88

Targeted Uptraining
[Katz-Brown et al. ‘11]

Uptraining
[Petrov et al. 10]

WSJ (LAS)

83.5

Reordering
79
Web (LAS)
74.5
@ Augmented Loss
[Hall et al. "11]
case-insensitive
70

0 I
Jan’10 Mar’10 Jun’l0 Aug’l0 Sep’l0 Oct’l0 Dec’l0 Jan’ll May’ll May’ll Jun’ll



Retrospective Analysis

-~

9

BLEU Score Difference

3
2.5
2
[.5
I
0.5
0

-0.5

-1.5

B final parser greedy parser B greedy & not retokenized

Total: -27.0 BLEU
(i18n -7.7)

L{L[Lh




Standard Perceptron Training

Standard Perceptron

x = John likes Mary yx o

v'/—'_-\ '/——\v

* asubj ROOT dob)
y — John likes Mary
NNP VBZ NNP

y = arg maxw - ¢(y)
YEVx

0=0+oy")— o)



Augmented Loss (Online) Training

[Hall et al. 11]

Intrinsic Data Extrinsic Data

A X1t [(Gisv;) 9€EY

)Sez:)SZZ [ Trainer j X Zgy 2

Xa ) X’icy’i

Xn,Yn Y < y X’n,-y’n y/ c y/

y#£)

Intrinsic: supervised training Extrinsic: downstream task
data/objective which “uses” outputs of model

Similar to [Chang et al. '08, McAllester et al. '10]



A

Augmented Loss Perceptron

. Fxtrlngg
X1,Y1 W —Pata
nsbj dobj
X2,Y2 ;= M ,1'y,1
: nsbj  dobj nsbj  dobj X2,V?2
' i= NN = NN '
Xi,Yi { .= john loves, m ,'
U; —argmax@ oz}, y) 08S Y1Y1 X.y
’ g;nggc@ P y)
A ' X’n,y’n
HsH(7 iy then
=01+ o(yi) — o(9:)
J

Similar to [Chang et al. '08, McAllester et al. '10]



Example MT-Reordering

“Clean” experiment

40 80

B Baseline 35
W 1/2x extrinsic

| x extrinsic 30
B 2x extrinsic

75

70

25 65

60
Exact Reorder

20

Production: 0.786 -> 0.792 enja fuzzy score

On top of targeted up/self-training [Katz-Brown et al. "11]



-

Syntactic Transfer Y

English Treebank

V 2 NI \
John likes Mary
NOUN VERB NOUN

"
YR
~

Dictionaries: %

e |earn parsers for resource-poor
languages from resource-rich
languages

e Hwa et al. 2005 and earlier

Syntactic

Transfer

tF/ ' t?, g_}
Ay
* HE W

Wiktionary



Cross-Lingual Projection ‘:)

[Das & Petrov 11, Tackstrom et al. 13]

automatic labels from supervised tagger, 96% accuracy
<€ >
DET NOUN ADP NOUN VERB ADJ]

The food at Google is good

automatic
word
alignments

Das Essen ist qgut bei Google .

tags from ADJ
wiktionary ADV




Type and Token Constraints

-

[Tackstrom et al. '13]

Jordbruksprodukterna mdste  vara rena och far inte  innehdlla  ndgra tillsatser
NOUN VERB VERB ADJ CONIJ VERB ADV VERB DET NOUN P

e the lattice is constructed using a tag dictionary
e bold nodes show projected tokens
e underlines indicate incorrect tags



Hidden CRF Model

train using:
e type- and token-constrained lattice as observation
e type-constrained lattice as the normalizer



POS Projection Results

Feature-HMM

Direct
Projection

Graph-Based
(a) Projections

(b) Type&Token
Constraints

Oracle
Dictionary

Supervised

=

69.1

73.6

83.2

88.2

93.1
96.9

65.1

77.0

79.5

85.9

94.7
94.9

[(@) Das & Petrov 11, (b) Tackstrom et al. '13]

81.3

83.2

82.8

90.5

93.5
98.2

=

71.8

79.3

82.5

89.5

96.6
97.8

=

79.7

86.8

89.3

96.4
95.8

-1

Portugues

/8.4

82.6

87.9

91.0

94.0
97.2

= =
Spanish
80.2 70.1

80.

84.2

87.1

95.8
96.8

74.7

80.5

88.9

85.5
94.8

Average

73.0

78.8

83.4

88.8

93.7
96.6



Delexicalized Parser Transfer

-

English TB

B
' ‘\

[Zeman and Resnik ‘08]

)[ Pﬁ}esbv(i}alized Parser )
EIinsh UAS ~ 82%

£\~ \
900 s May <

NOUN VERB NOUN

T
| ! \

[nnnra \wnrflc

DET NOUN VERB DET NOUN



Delexicalized Transfer

B DMV [ DelexTransfer Proj POS
80

da de el es it nl pt sV AVG



Projected Transfer

e Pioneered by Hwa et al. '05

e Many studies since: Ganchev et al. ‘09, Smith & Eisner 09,
Spreyer et al. '09,'10, etc.

e Project English parses via word aligned parallel data.

e Use automatic word alignments.
e Derive new gold trees or partial tree constraints.

e Use information about language typology (SOV vs VOS)

en el en el en el
A N SN

............
/ »




MST-parser Selective Sharing o

B MST-Delex ‘Tackstrom et al. '13]
0 Naseem Selective-Sharing

. MST-Selective-Sharing NP n
6 @ e &
o 8,8
- v @ 2 > 5657
2 I
444
4l
’ I Indo-European

Non-Indo-European

ba tr ja ¢ ar zh hu de nl sv el bg e it ca pt AVG



Confidence Estimation

000‘ Bl now tall is the efeiowe: x|

;

« c i B htips [/ www.google.com/search?q=how+tall+is+the s eiffel + towerdag = 0&0q = how + tall + is + the + eiBags = chrome.0,0§57;5j60j0§60.3525 j0&sourceid mchromed i a ’ =_9

GO( )8'(’ how tall is the eiffel tlower

Web Images Maps Shoppirg Videos More ~ Search lools

1,063 (324 m)

Eiffel Tower, Height

en.wkipeda org/wikVEiffel Tower ~
Further information: List of tallest towers in the world and Observation deck

Gustave Eiffel - List of Eiffel Tower reglicas - Category Effel Tower

How Tall Is The Eiffel Tower? | Things To Leam

www thingsiolearn net201206/how-tall-Is-the-eiffel-tower ~

The Answer 5. 1,083 feet tall, or 324 meters (taller than the Washington Monument).
The Eiffel Tower is the tallest Structure in Pass, France. This stucture has

How tall is the Eiffel Tower - WikiAnswers

wikLanswers,com » France » Paris » Effel Tower ~

This answer is closed o changes. This is done in rare cases when questions are being
vandalized or arswers have become debates . E.mall recpen

Eiffel Tower

www lour-eiffel.fr/ ~ Translate his page

OH30 & 23900 - 00 4 CON00 Nétd. Cale Peliparer sa vislle. Cale Explorer |a towr Eiffel
Cale A savor sur la tour Ef¥el Cale L'actu. Cale Professionnels

Score: 28/ 30 - 2,283 Google reviews - Write a review - S208v

« Champ de Mars § Avenue Aratole France, 75007 Paris, France
3380270123

- S Lo ]

Eiffel Tower

1Owe /

Directions

The Eiffel Tower is an iron lattice tower located on the Champ de Mars in
Paris, named after the engineer Gustave Eiffel, whose company

Hoight: 1,083 (324 m)
Construction started: Jaruary 28, 1887
Floors: 3

Address: Champ de Mars, § Avenue Anstole France, 75007 Panis,
Frarce

Architect: Stephen Sauvestre
Architecture firms: EfMol & Ce, Bardtier, Benar? and Turenne

People also search for




Confidence Estimation

e Sometimes it is possible to say: I don't know”

e Ten blue links are better than triggering an incorrect
answer

e The (English) web is redundant:

e Skip examples with low confidence predictions
e Discount low-confidence contradicting predictions



Segmentation / Morphology O

From: Spanish «

damelo gimme

1. gimme sw 3dmd &
1. give me, give it to me



Segmentation / Morphology

From: Spanish ~ To: English ~ m

POS?  damelo gimme

2

ROOT  iobj dobj
da - me - lo Russian,
VERB PRON PRON Turkish,
Finnish,




-

Learning from Indirect Signals Y

Structured Data Labeled Data

Learning & Modeling



Hypothesis

Understanding arises from machine learning of
relationships implicit in web content and use
e Some expert annotation may be needed to start

e Most evidence is not explicitly
annotated: text “in the wild”

e Aggregate information from multiple
unstructured sources into a
structured “knowledge base”

e Exploit user interactions and
implicit user feedback

[Based on slide from Fernando Pereira]



Difficult “fuzzy” Queries

Gox )SIC :

Search

Everything
Images
Maps
Videos

Shopping

More

United States
Change location

All results
Related searches

More search tools

Bar whose name sounds like "Cuba" in Berlin?

Berlin Qba

QBA Berlin: QBA in Berii
gba newspool info/ - Transkate this page

Mitten im Herzen der Stadt Berlin, die wie unsere Havanna lebt, schligt das Herz der
Karibikinsel - die Heimat Che Guevaras, das Land der besten Zigarren der ...

1 Google review - Write a review

«) Konstanzer Str. 1 10707 Berlin, Garmany
030 88551754

Qba, Berlin - Restaurant Reviews - TripAdvisor

www. tripadvisor.com/Restaurant_Review g187323.¢806970-Review

2 & & 10 reviews

Qba, Berlin: See 10 unbiased reviews of Qba, rated 3.5 of 5 on TripAdvisor and ranked
N1427 of 3874 restaurants in Berlin.

in - n Vi -Tn ViSor
www.tnipadvisor.com/Raestaurant_Review-g187323-¢1058873-Revie
2 8.8, 1 review
Qba, Berlin: See unbiased reviews of Qba, rated 4.0 of 5 on TripAdvisor and ranked
#1981 of 3874 restaurants in Berlin.

Grand QBA, Berlin - Restaurant Reviews - TripAdvisor
www.tnpadvisor.com/Restaurant Review-g187323-d2422758-Revie

kh A% 1 review

Dec 6, 2011 - Grand QBA, Berlin: See unbiased reviews of Grand QBA, rated 500 5
on TripAdvisor and ranked #1000 of 3874 restaurants in Berlin

Qba - Directions

Details

Subway: Adenauverplatz

More reviews

qype.com (4)
bartime.de (3)
restaurant-kritik.de (2)

[Query suggested by Jakob Uszkoreit]
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Google Y

Search
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Change location
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Related searches

More search tools

Senators that support Obama

About 49,000,000 results (0.28 seconds)

Ad - Why this ad?
Official Obama Website | barackobama.com
www. barackobama.com
Say "I'm in® and be a part of the story. Join the 2012 campaign now.
Get Involved - Donate Now - Get Your Official T-Shirt - Volunteer for Obama 2012
3,184 people in United States +1'd Barack Obama

ma - Wikipedi n i
en.wikipedia.org/wikiBarack_Obama
Jump to State Senator. 1997-2004: Main article: lllincis Senate career of Barack
Obama ... Once elected, Obama gained bipartisan support for legislation ...
Early life and career - Family - Political positions - Presidency

freerepubhc comlfowsffﬂe«sl2778731/posts
Dem senators already singaling they will NOT support Obama “jobs bill." First Read.
Posted on 0V15/2011 6:22:48 AM PDT by MindBender26. Dem senators ...

www.nytimes. corn/ ldemocrats-m-congress-bdkmg—alobammwbs

Sep 14, 2011 ~ Senator Kay Hagan declined on Wednesday o say horwpponforlm
bill that Mr. Obama spent the day promoting in her state was indubitable. ...

www. senate gov/CRSRepons crsoubhsh c!m'-"p-d
File Format: PDF/Adobe Acrobat - Quick View
recent opinions have supported the President's use of the recess ...

White House
announced President Obama's intent to make four recess appointments. The ...

[Query suggested by Percy Liang]
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One day... (hopefully soon)
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GOL )SIC *  Which painkiller doesn't upset the stomach?

Seal’Ch About 7,810,000 results (0.40 seconds)

Best Guess:

Everything
Images Tylenol (Acetaminophen)
- www.nim.nih.gov
Maps Acetaminophen is used to relieve mild to moderate pain from headaches,
Vid muscle aches, menstrual periods, colds and sore throats, toothaches,
backaches, and reactions to vaccinations (shots), and to reduce fever.
News Acetaminophen may also be used to relieve the pain of osteoarthritis (arthritis
: caused by the breakdown ...
Discussions
More e :
answers.yahoo.com » ... » General Heal!h Care » Pain & Pam Managemert
2 answers - Sep 4, 2010
Now York, NY Prescription pain medication that doesn't upset the stomach??? Does anyone know of
Change location a prescription pain killer that is extremely easy on the stomach. | have 4 ...
_mg_rﬁme_m_m_? Sep 19 2010
s eas tomach? - Apr 10, 2010
e Wha&_k!m_of_Mn Killers would be good for long-tem pain issue ... - Jan 26, 2000
Which is a petter pain killer/ fever reducer. Tylenol, Advil, or ... - Mar 30, 2007

More results from answers.yahoo.com »

- n i li -OTC - Pai
sportsmedicine.about.com/od/medicationanddrugs/a/OTC_Meds . htm
Acetaminophen is often recommended for treating the pain of arthritis because it
doesn't cause stomach imitation. It is also the safest pain reliever for children. ...
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