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1 Lexical Semantics

Improving Ads Targeting & Search Quality

Google



Natural Language Processing for Search Quality

Two main ingredients: stemming and synonyms

Challenges for synonym expansion
- Learning of lexical semantics from data
- High precision in order to avoid loss of topicality

- Use context cues to trigger synonyms

Google



Natural Language Processing for Search quality

Synonym expansion depends on context:

- ab = Alberta

Did you mean: restaurants af

Alberta Restaurants and Restaurant Feviews | Foodinc.ca

Alberta restaurant guide and directory. With complete restaurant listings and descriptions,
Unigue reviews written by the restaurant patrons.
weewy fooding. ca/Blbertal - 29k - Cached - Similar pages - Mote this

Google e

Weh

ab = Allen
Bradley

Industrial Control - Screw Connection Terminal Blocks

Allen-Bradley's Bulletin 1492-J line of internationally approved |EC style terminal blocks
ofters a wide range of features and benefits ideally suited for ...

wwwe. @b comfenfepublcatalogs/ 17 BEA220240/209265/31 70951 L2297 055 - 25k -

Cached - Similar pages - MNote this

Google



Expanded Matching in On-line Ads Targeting

Targeting mechanisms for AdWords: match user queries
with advertiser (bidded) keywords

Types of matches

- Phrase match: all tokens from a keyword appear
consecutively in the query, and in the same order

(keyword) used cars -> (query) cheap used cars

- Broad match: all tokens from a keyword appear
somewhere in the query, regardless of order

(keyword) used cars -> (query) used toyota cars

- Expanded broad match: some tokens from a keyword or
its related words appear in the query

(keyword_) used cars -> (query) used automobiles,
automobiles 600816



Expanded Matching in On-line Ads Targeting

: Advanced Search
GO L)gle used automobiles Preferences

Weh Results 1 - 10 of about 1,290,000 for used automobiles. (0.18 seconds]

Used Cars from Japan Sponsored Link Sponsored Links
weanie tradecarview. com  Great news far importers + dealers! Wide range of vehicles from Japan.

Used Cars, MNew Cars, Buy a Car, Sell a Car, Car Dealers ...

Search over 3 million new and used cars, find new and used car dealers, sell a car, and
research your car purchase. More people buy cars at AutoTrader.com.

warewy, autotrader. comd - 37k - Cached - Similar pages - Mote this

Used Automobiles including used cars at CarsDirect.com

Used automobhiles, used trucks and used convertibles are for sale at CarsDirect.com.
wewrw. carsdirect.comdhelp_center/buying_advice/used_automobiles - 35k -

Cached - Similar pages - Mote this

Mew Car Prices, Used Car Pricing, Car Reviews by Edmunds Car ...

Edmunds car buying guide lists new car prices, used car prices, car camparisons, car buying
advice, car ratings, carvalues, auto leasing.

woeewy adrmunds. comy - 67k - Cached - Similar pages - Mote this

Mew Car Prices | Used Car Values - Official lxelley Blue Eook Site

Mew car prices and used car values from Kelley Blue Book. Mew Car Blue Book values. ...
Used cars for sale. Sell my car. Car insurance. Auto loans.

wawew. kbh com/ - 90k - Cached - Similar pages - Note this

Export used cars from IUSA
Participate in Used Car Auctions

Membership only $150. Join today
wewiw. ExportTrader. com

Automobile

Trova gratis la tua auto

tra oltre 1.500.000 annunci
wewry, AutoScout2d it

Allto

Tutto I'Usato da tutta ltalia.

Trova subito |a tua nuova autol
whwi. secandamana. ittAuto_Moto

Used trucks & trailers

Stock: 1200 used vehicles. Holland.
All brands all types, check our www
wewrw, KleynTrucks. com

Auto

Google



............................................................................................................................................................................................................................................

2 Machine Translation

Enriching Web Content

Google



Machine Translation for Web Search

Machine translation system developed in-house at Google
(Franz Och)

Goals: enrich Web content in languages with limited content

Usage: Web page translation, translate this page link on
result page, cross-language retrieval (Russian, Arabic)

Challenges in machine translation:

- MT from English into other target languages
- MT for any text types & topics

- Model size optimization & efficient search

- Interface, usabillity, user feedback

9 Google



translate.google.com

Help
GO g_)gle J Text and Webh Translated Search Dictionary Tools
Translate
Translate Text
Original text:
Spanish to English [v]
Translate a Web Page
hitp:ff Spanish ta English [v]

Google Horme - About Google Translate

©2008 Google

Google



translate.google.com

Help
GO (_,]'Sle Text and Weh Translated Search Dictionany Tools
Translate
Translated Search
Search for; |Dubaitaurs Translated to: o2 385 - Not quite right? Edit
My language: | English V Search pages written in: | Arabic V
[ Translate and Search ]
Translated results from Arabic web pages Results 1- 10 of about 4,760 for o= 3.
English translation Original Arabic - Hide Arahic results
Believe mea | Amowoowoowooot! I -- Nem - girls - a8 world Eve... L P e T o 1 e T O i U Yo
Mokowooworh darlin TOURS Dubai ... Old 05-30-2008, 01:38 PM...The reasaon ot L] aglll ¢ gudl iy cadls L, PR 01:38 2008-30-08 ..ot 348 samn 0099999 6800
bad guys unless renewed vigor gives you the evil sister TOURS Dubai. TR W . P P P R P- R EN T B e
Signature. Yrack break my back... Haa das - g nUAIM. netivbAorumd thread 2565 html - 151k

winngy, A3, netdvbforurmddthread2665 htrl - 157k - Cached

Google



Search Results — “ Translate this page” link

Hm HE % BE%»

GOUS[@ B px |SE=

#E: C EE O FiEHRTEAE O EEseEE O RESFE
5 T £)H533 00070 77 & A A E G9EES R, LT REEL0N. (4R 044 #)

Tellowstone Park travel EE SR L EHIC
H i AE2EE &5 2 ERHG2FTIL, The travel notes for using RY

to Vellowstone Park

vy hothe-on- sea. comftravelsfyrellowstone htm - 11k -

[T R RS - ZE LT

T ellowstone National Park - [ BT eETA ]
Mational Patk Service official site with useful information for the park visitor and background on the

natural and scientific aspects of the patk and the Vellowstone ecosystem.
www nps. goiyellf - 27k - [ TTHRES - SEF T

ETLH

B EEEH AR ERRAE, LR TLEME SN K MERS S NS M0, FigE
BT HESNNERE. - ETAEEES AERVMRERERE, MESNAE HR LHTEEF
BLAVHIES 22— R ARYE T, IERETIAYRES, FEHEENET ..

warwr gns-travel comfyellowstone? daysbus hitml - 17k - [T FREE - S LI T

Google



Translation in Google Toolbar

3 Google - Microsoft Internet Explorer

J File Edit ‘Wiew Favoribes  Tools  Help

| &
J-JBack -3 - % [2] .fh|pSearch <7 Favorites 421 | i ] - B S 2D &
J Address IE http: f v, google, com)

Bk
| Google G-

@ Setkings«

Ferzonalize this page | Sign in

;IGD 4»@ @ @ K9 g’ - @ FA | i:? Bookmarksw 5141 blacked

’,}9' Check. -

Google

Weh |mages “ideo DMews

?; Translate ‘v ‘% Autolink - L Autakil g Sendtow

Translate Page into English

Enable WordTranslator

Maps more »

Advanced Search

Freferences
| Google Search I I'm Feeling Lucky Language Tools

a Google - Microsoft Internet Explorer

J File Edit ‘iew Favorites Tools Help

N [=[E
| &
J@Back ~ ) - E @ .f:j|pSearch T'\,Lq'Favorites e | [__-",]v & |.'51_—| ~ [ ] H:? ﬁ :{-:; ﬁ @
J Address I@ httpsf fes, google, comy

Google (G~

LILDS geht's! 4)@ @ @ 9 E‘ - @ FA | * Lesezeichen» Eltlblnckiert | I!".559'F‘,EchI:su:hreil:u|:urlI|Fung| -

Google

Wehb [mages Yideo DNews

RN K |JLinks ¥

?-GT-, Ubersetzen |v B Senden an- (_(,., @ Einstellungen+

Seite ins Deutsche dbersetzen

wiork-Ubersetzung akkivieren V"i

this page | Sign in =

Maps more »

Advanced Search

Freferences
| Google Search I I'm Feeling Lucky Language Toalz




Translation Feedback -- Launched in Feb ‘07

— |
mras O n A EfEEE News
@ = S =EHL A8 MNE ZODEE 11 8148
+ 1 ¥E AR HE bEFEt bun X frd ik Saatectol RSN =i bickark et FEa it
%25 - x;mnpE RS R R TR T AR M A
e ZO0BEE 11 4146
ST AR R AT A B e s Rl LU
Jriginal E ]
1% The Cherry Orchard : Anton Chekhov's final play, with a new translation by barina
Brodskava.
i Ruggeﬁ translation S I T Y
<R E - 2 LR R AN E brodskayallid. 11716
hE HZ 188 LFortiE 11758 B
s T TR AL Mews
@ = == HAX*X& MN®M 0081149148
+ %1 ¥E BB HE XS SR Beh M 17 B A F A e e i AR R BT R
o BERE - <mpE BRI R AT 8 2 M B M4
- " Original English taxt [
The Cherry Orchard : Anton Chekhov's final play, with a new translation by Marina
Brodskava.
B Suggest franslation
] [T T R ARSI B B HTE brodskay BT
£ Clear | Submit |
B o - L L
<R E P =W R AN E brodskayal#. 11816
El H=Z18H LFartvF kRl .
. Google
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3 Information Extraction

Supporting Question Answer Retrieval

Google



Information Extraction for Question-Answer Retrieval

Open domain extraction of facts from the Web

Goals: provide succinct answers to queries that are
guestions

Usage: currently triggers a special “search onebox” to
deliver a fact

Challenges in information extraction:

- Reliability of extracted facts

- Coverage of relevant facts from all domains

- Reputation of sources and combination thereof

- Triggering of Q&A retrieval

- Combination of evidence and inference GO()gIQ



Question Answering Retrieval: Example

Compile fact with source reference for simple question-like
gueries:

GO L)S[e Fopulation of Japan w

Weh Fesults 1- 10«

Japan — Population: 127433494 {July 2007 est )
According to https: M. cia. gowlibrary/publicationsthe-world-factbookprintfja. html

Population

The population under 15 years of age in Japan was 17 .4 million as of Apnl 2007 ... The
speed of aging of Japan’s population is much faster than in advanced ...

woneny, 5tat. go. jpEnglishidatafhandbook/c02cont. htm - 20k - Cached - Similar pages - Mote this

POPULATION OF JAPAN

2000 Population of Japan provides statistical data on the current states of population,
nurnber of and structure of families and the structure of industries ...

weeewy, stat. go.jpfenglish/data/kokusel20004nal/hy odai. htm - B3k -

Cached - Similar pages - Mote this

Japan Geography

The population of Japan is shout 125000000, including approximately two million foreign
residents. More than half of the non Japanese population is of ...

weeewy. japan-guide. comdlist/e1000 html - 23k - Cached - Similar pages - Mote this

Google



4 Automatic Speech Recognition

1-800-GOOG-411

Google



Automatic Speech Recognition

1-800-GOOG-411 service from mobile phones

Goals: local business information completely free, directly
from your phone

Usage: easy to use speech interface for mobile devices

Challenges:
- Speaker variability
- Background noise

- Navigation & usability

Google

19



I will use Google before astking dumle question:.
asting dumb quertions. 1 will vse Google kefore
I will uie Google before astking dumis quertions.
asking dumle questions. 1 will vse Google kefore
I will use Google kbefore asking dumbs questions.
asking dumbk quertions. 1 will vie Google kefore
1 will use Google before asking dumb questions.
asking dumbs questions. 1 will vie Google before

L will use Google before atking dumls questions.
asking dumbke quertions. 1 will vie Google lkefore
I will use Google before atking dumis questions.
asting dumb quertions. 1 will vse Google kefore

I will use Google before
asking dumb quertions.
1 will wse Google kefore
asking dumbke quertions.
I will use Google before
asking dumbs quettions.
1 will vie Googleguifnre
asking dumle qu

I will use Goog,

asking dumks g

I will use Googn

atking dumle c-ms
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