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What is Mﬁlti-"Lingu-al- Search?



. Searchmg i S e

.= over content wntten in dlf‘fexent languages
= with users speakmg dlfferent languages

.- = both; - | :

g Parallelcorpora o

e Translating queries

e Translating documents



Why Muiti-Lingilal ‘Seaiféh (o



Embracmg d1vers1ty

e Most online tech content is m Enghsh
= Wikipedia dumps: . =
o en:62GB
o de: 17GB
o it: 10GB -
e Good number of non- Enghsh speaklng users
e A lot of search queries are composed in Engllsh
» Preferable to retrieve search results in native -
language .
. ... or even to consolidate all results i in one language __
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UC1 — tech domain, native first

GO gle scalar product § Q

Tutti Immagini Video Shopping Notizie Altro Impostazioni Strumenti

Circa 2.890.000 risultati (0,67 secondi)

Dot Product: Piece by Piece
( EN) A.B. Ivanov, Inner product, in Encyclopaedia of
Mathematics, Springer e European Mathematical
Society, 2002. ( EN ) Explanation of dot product
including with complex vectors, mathreference.com.

Prodotto scalare - Wikipedia
https://it.wikipedia.org/wiki/Prodotto_scalare

Informazioni su questo risultato « Feedback

Prodotto scalare - Wikipedia

https://it.wikipedia.org/wiki/Prodotto_scalare v

In matematica, in particolare nel calcolo vettoriale, il prodotto scalare & un'operazione binaria ...... EN )
Jeffreys, H. and Jeffreys, B. S. "Scalar Product." §2.06 in ...

Definizione - Prodotto scalare nello spazio ... - Espressione analitica - Applicazioni

Dot product - Wikipedia
https://en.wikipedia.org/wiki/Dot_product ¥ Traduci questa pagina
In mathematics, the dot product or scalar product is an algebraic operation that takes two equal-
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Machine Translation for English Retrieval of Infarmation in Any

Images fc  Dictionary Language (MATERIAL)

The MATERIAL perfarmers will develep an "English-in, English-out”™ information
ratrieval = at, given a domain-sensitive Englizh query, will retrieve relevant

English as quer =u ries. ERILAL queri £ rs: a
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Additional Infermation




What is Machine __ TranSIation T



Generate Translatlons from Statlstlcal Models tramed
on Bilingual Corpora o A L

Translation happens per a probablhty dlstnbutlon :
p(e/f) | it

E = string in the target language (English)
F = string in the source language (Spanish)
e~ = argmax p(e/f) = argmax p(f/e) * p(e)

e~ = best translation, the one with highest probability

=11
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Word-based Translation



How to translate a word —' lookup in dlctlonary

Gebaude — bu1ld1ng, house tower AL

Multlple translations
some more frequent than others -
for instance: house and bulldmg most common

=13



L00k at a parallel corpus
(German text along w1th Engllsh translatlon)

Translatlon of Gebaude Count ’L '”F‘j"Probablhty
house - - = . -5.28hillion 0.51 .
building 4.6 billion 0.402

tower ~ -9.28billion 0.09

<-"14



A11gnment

e lna parallel text (or when we translate) we allgn,-"_.-. i
words in one language with the word in the other |

 Das Gebaude ist hoch
. A
the building is high

e Word positions are numbered 1—4 -

=="15



Allgnment F unctlon

o Define'the Alignment with an. Allgn‘ment Functlon .

e Mapping an English target word at position i to a

German source word at posmon j Wlth a functlon a

i - j
e Example

a:{l-1,2 52,33, 4 4}

=16



One to—Many Tragslatmn

As source word could translate mto multlple target words

- Das ist em Hochhaus ': e
This is a  high rise building

' ="17



Phrase-based Translation



Allgnment Functlon

o Word Based Models translate words as atomrc umts

e Phrase-Based Models translate phrases as atomrc
units 3 - o Al
. Advantages: i \ | &
= many-to-many translatron can handle non-
compositional phrases
« use of local context in translation .
» the more data, the longer phrases can be learned

e “Standard Model” , used by Google Translateand

others

=19



Phrase Based Model

Berlin -ist ein herausragendes Kunst und Kulturzentrum

Berlin is an outstanding - A'rtandcultufr'a[center"
o Forelgn input is segmented in phrases

e Each phrase is translated into Enghsh
e Phrases are reordered ‘ -

.20
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o We have a mathematlcal deel for translatlon
(e|£f) . 0 |
° Task of decodmg fmd the translatlon e
highest probablhty L

best

€,.c = argmax p(elf)

e Two types of error

Wlth '

= the most probabletranslatlon is bad — le the =

model

» search does not find the most probable translatlon i

— fix the search

=122



Translatlon Process

| : Translate thlS query from German 1nto Enghsh ' ';

er tnnkt ]a noch mchts

€. .

he

Pick and input phrase, translate .

=="23



Translatlon Process

| : Translate thlS query from German 1nto Enghsh ' ';

er tnnkt ]a noch mchts

g ] W v ]anochmchts "

R s s
he [ does notyet -

Pick andmput phrase translate o 3

=24



Translatlon Process

| : Translate thlS query from German 1nto Enghsh ' ';

er tnnkt ]a noch mchts

er.. ... tnnkt Tregdl ]a noch mchts "
he | does notyet " dnnk

Pick andmput phrase translate s

==1"25
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Statlstlcal Machme Translatlon Decoder for phrase based and hlerarcl
machine translation - e - Wl
Written in Java | i

e Provide 64 language packs for machme translatlon >

= https://cwiki.apache. org/confluence/dlsplay/JOSHUA/ L'anguage+F
Project initiated by Johns Hopkins Univ. and University of Pennsylvam
Presently incubating at Apache Software Foundation =

Used extensively by Amazon.com, NASA JPL =~ |
https://cwiki.apache. org/conﬂuence/dlsplay/JOSH UA
¥ @Apacheloshua |
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Flows

user query string

user query string

decoder en -> de

translated query

user query string

user query string

T
translated query

28
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Reference§

Apache Joshua — https://ewiki. apache org/confluence/dlsplay/JOSH UA
Apache OpenNLP — https://opennlp.apache.org - .
GitHub — https://github.com/smarthi/BBuzz- multllang -search

Slides — https //smarthl github. lo/bbuzzl7 embracmg dlverSIty searchlng- .

over-multiple- languages/#/
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Questions ??? _



