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Agenda:

 Why MT: Volume, Quality and Cost?
 Why is MT hard?

« MT + Human Translators = Quality
 How does modern statistical MT work?
« Its all about Data!

« And the right kind of Data!
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e Europe = Multilinguality
« 24 official languages,
24+2 CEF languages

* S0 much to translate!
* Translation costs!?

« Can MT help? =
* What about the Quality? e, g A AN A G g
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®  European Language

Resource Coordination Why i S M T H ard ?

« Human languages are:

— Elegant
— Efficient
— Flexible
— Complex

* One word/sentence may mean many things
+ Many ways of saying the same thing

* Meaning depends on context

« Literal and figurative language (metaphor)

« Language and culture (different ways of
conceptualising the same thing)

° WO rd 0 rd er Image: http://workingtropes.Imc.gatech.edu/wiki/index.php/File:Man-vs-machine.jpg
License: CC BY-NC-SA 3.0
« Morphology
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« Language/translation is complex

« We cannot compute it exactly
 We tried: rule-based MT and LT ...
 What do we do?

« Machine Learning |
— Learns from data = data is all important / Machine
: . Learning -
— Approximate solution = not perfect, needs help
* human professional translators
» Post-editing
« Automated Translation # Automatic
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Output Input * No maths today

‘ % * |nstead:

Coest — SLEMAX P(elf ) « The story of Statistical
= argmax P(fle P(e) MT in pictures ...

* |ts all about Data ...

\

Decoding ' anslatlon Language
\\ Algorithm Model Model
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Statistical MT learns from data

Two kinds of data;

Human translations
Text in the target language

The more data the better!
Also: the right kind of data!

GERMAN
Einleitung

I. Von dem Unterschiede der rei-
nen und empirischen Erkennt-
nis

Dafl alle unsere Erkenntnis mit
der Erfahrung anfange, daran
ist gar kein Zweifel; denn wo-
durch sollte das Erkenntnis-
vermdgen sonst zur Ausiibung
erweckt werden, geschihe es
nicht durch Gegenstinde, die
unsere Sinne rithren und teils
von selbst Vorstellungen be-
wirken, teils unsere Verstan-
destatigkeit in Bewegung brin-
gen, diese zu vergleichen, sie
zu verkniipfen oder zu tren-
nen, und so den rohen Stoff
sinnlicher Eindriicke zu einer
Erkenntnis der Gegenstinde
zu verarbeiten, die Erfahrung
heif}t? Der Zeit nach geht also
keine Erkenntnis in uns vor
der Erfahrung vorher, und mit
dieser fangt alle an.
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How does Modern MT Work?

ENGLISH
Introduction

I. Of the difference between
Pure and Empirical Knowledge

That all our knowledge begins
with experience there can be
no doubt. For how is it pos-
sible that the faculty of cogni-
tion should be awakened into
exercise otherwise than by
means of objects which affect
our senses, and partly of them-
selves produce representations,
partly rouse our powers of un-
derstanding into activity, to
compare to connect, or to sep-
arate these, and so to convert
the raw material of our sensu-
ous impressions into a know-
ledge of objects, which is
called experience? In respect
of time, therefore, no know-
ledge of ours is antecedent to
experience, but begins with it.

FRENCH

Introduction

L De la différence de la connais-
sance pure et de la connaissance
empirique.

Que toute notre connaissance
commence avec l'expérience,
cela ne souléve aucun doute.
En effet, par quoi notre pou-
voir de connaitre pourrait-il
étre éveillé et mis en action, si
ce n'est par des objets qui
frappent nos sens et qui, d'une
part, produisent par eux-
mémes des représentations et,
d'autre part, mettent en mou-
vement notre faculté intellec-
tuelle, afin qu'elle compare, lie
ou sépare ces représentations,
et travaille ainsi la matiere
brute des impressions sensibles
pour en tirer une connaissance
des objets, celle qu'on nomme
I'expérience? Ainsi, chronolo-
giquement, aucune connais-
sance ne précéde en nous l'ex-
périence et c'est avec elle que
toutes commencent.
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 Which sentences translate
as which: sentence
alignment

« Which words translate as
which: word alignment +
translation probabilities

 What is good target
language like: language
model

GERMAN
Einleitung

I Von dem Unterschiede der rei-
nen und empirischen Erkennt-

nis

Dafl alle unsere Erkenntnis mit
der Erfahrung anfange, daran
ist gar kein Zweifel; denn wo-
durch sollte das Erkenntnis-
vermdgen sonst zur Ausiibung
erweckt werden, geschihe es
nicht durch Gegenstinde, die
unsere Sinne rithren und teils
von selbst Vorstellungen be-
wirken, teils unsere Verstan-
destatigkeit in Bewegung brin-
gen, diese zu vergleichen, sie
zu verkniipfen oder zu tren-
nen, und so den rohen Stoff
sinnlicher Eindriicke zu einer
Erkenntnis der Gegenstinde
zu verarbeiten, die Erfahrung
heif}t? Der Zeit nach geht also
keine Erkenntnis in uns vor
der Erfahrung vorher, und mit
dieser fangt alle an.
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What can/do we Learn from Data?

ENGLISH
Introduction

I. Of the difference between
Pure and Empirical Knowledge

That all our knowledge begins
with experience there can be
no doubt. For how is it pos-
sible that the faculty of cogni-
tion should be awakened into
exercise otherwise than by
means of objects which affect
our senses, and partly of them-
selves produce representations,
partly rouse our powers of un-
derstanding into activity, to
compare to connect, or to sep-
arate these, and so to convert
the raw material of our sensu-
ous impressions into a know-
ledge of objects, which is
called experience? In respect
of time, therefore, no know-
ledge of ours is antecedent to
experience, but begins with it.

FRENCH

Introduction

I De la différence de la connais-
sance pure et de la connaissance
empirique.

Que toute notre connaissance
commence avec l'expérience,
cela ne souléve aucun doute.
En effet, par quoi notre pou-
voir de connaitre pourrait-il
étre éveillé et mis en action, si
ce n'est par des objets qui
frappent nos sens et qui, d'une
part, produisent par eux-
mémes des représentations et,
d'autre part, mettent en mou-
vement notre faculté intellec-
tuelle, afin qu'elle compare, lie
ou sépare ces représentations,
et travaille ainsi la matiere
brute des impressions sensibles
pour en tirer une connaissance
des objets, celle qu'on nomme
I'expérience? Ainsi, chronolo-
giquement, aucune connais-
sance ne précéde en nous l'ex-
périence et c'est avec elle que
toutes commencent.
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CLASSIC SOUPS Sm. La.

A i I 57. House Chicken Soup (Chicken, Celery,
Potstn: CInNcn. KBEIBRE « s ccsmssierssismms nne 1.90 2.75
m & 58. CIRBCHOTE FRICH DOMMD L. eanmsormsunssxstsssimsvssstsanss 1.85 325
O ¢ 59. Chicken Noodle Soup ..ciisiimgiaiisiseieiss 1.85 3.25
AR E F& 60. Cantonese Wonton Soup.......cccccvvviniiiiiiniiinnnnnn, 100 €io
* » ‘ ' 61. Tomato Clear [Egg Drop Soup .......cc.coevveeruennne 1.65 2.95
= 62. Regulair' Wontorn S0Up .......svimssisivmississmisse 1.10 2.10
i)i 63. W Hol & SEOPF SOUD. .cnsusissinsismmmisussnmmviinvmssamons 1.10: 2.10
64. D SO s csvonesessamsmnivassmarviesspassssisssminenns 1.10 2.10
z 65. [ Wonton MiX.......ccceceeeersssnrernesanssssassas 1.10 2.10
2 R = 66. ToluVegetable SOUD .....ccmsisniemiiinicsnssianssasesas NA 3.50
mE K 67 Chicken Corn Cranm SOUD i NA 3.50
¥ A I K 68. Crab Meat Corn Cream Soup.......cccoevvieiiiiiicnnnnns NA 3.50
S 62  BBIOod HOUD sk v R NA 3.50
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CLASSIC SOUPS Sm. La.

A tx W 3 57. House Chicken Soup (Chicken, Celery,
PEER: CINION. BITOR) & cwissiivamanicasmsmins nnus 1.90 2.75
i  f& & 58. CIRBCHOTE FRICH DOMMD L. eanmsormsunssxstsssimsvssstsanss 1.85 325
m = & 59 Chicken Nooadle Soup: ...c.usiiiisiisinsiiiig 1.85 3.25
AR £ & 60. Cantonese Wonton Soup.......ccccvviiniiiiiniiennnnin 100 €io
* » # &% 61. Tomato Clear Egg Drop Soup ........ccocevvvvvnnnnnnns 1.65 2.95
* & & 62. Ragular WONON SOUD ...cvicicsiiiviimeassisasisssvisass 1.10 2.10
R M. W B W ot 8 S0P SOUD . osssnsiinsvimmmissnsnmsviinsrosmmones .30 2.10
Bl S & 64. [ SOUD.......ccoossssusssasenrassosssssssssassnssssses 1.10 2.10
T [# % 65. [EggDrop Wonton MiX........cceeeveereieerissosnnnsesacees 1.10 2.10
X K. & 0606 TohaVegetable SOUD ...-iiiisiasssssisassiaisssssiasssssesen NA 3.50
M I K & 67. Chicken Corn Cream SOUp ....iiiisiiissessissssaies NA 3.50
¥ A X K& 68. Crab Meat Corn Cream Soup.......cccovviiiciiiinnann NA 3.50
E M & 6D Boeslood SOUDsisnin RS NA 3.50
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®  European Language

Resource Coordinatio Learning to Translate Words:

« Word alignment mode knows a lot about Chinese soups
* Doesn’t know much else ...

« Only knows what it has seen in the training data
* Like people ...
« Acommon theme ...

« Given word aligned translation data, can we learn a
translation dictionary?

* Yes, really easy ...

ELRC Training Workshop in Slovenia, 08.12.2015 15
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[ love the boy, ]
Taime l2 garcon,
| love the dog.
Taime [ chien.

They love the dog.

s aitment (e chien.

They talk to the
(s parlent a (a

They talk to the dog.

l[s parlent au chien,

| talk to the mother,
Je parle a la mére,
R

< Aligned Data >

ELRC Training Workshop in Slovenia, 08.12.2015 16
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[ love the boy, ]

Jathae le gargon. r’f T [l mother mére [

[ love the dog. Je | dog  chiene Il

Jaime le chien, ove  ainme 0 .

They love the dog. aiment | they ds oL

[[s atment (e chien, talk  parlent I
the (2 il parle ,

They talk to the . a I ‘

s parlent a la . boy garcon : fo a (

They talk to the dog. au/_the |

l[s parlent au chien, girl fuCoﬂaﬁed Sl"a@

| talk to the mother,
Je parle a [a mére,
R

< Aligned Data >

ELRC Training Workshop in Slovenia, 08.12.2015 17
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Taime le garcon,
| love the dog.
Taime (2 chian.

They love the dog.

s atment le chien.

They talk to the
(s parlent a la

They talk to the dog.

l[s parlent au chien,

| talk to the mother,
Je parle a [a mére,
R

< Aligned Data >

[ love the boy. ]

[ talk to the girl.

(o> 1

=
T [l | mother maére [

Je L) dog  chiene I

(ove arme [l they  ils [l
atment |

talk -l wk| |l

e [ | T EEE
[ [

fo [l

boy  gargon | /_H«el

rl 1 [
A coumd sm@

ELRC Training Workshop in Slovenia, 08.12.2015
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[ talk to the girl.

[ love the boy. ] ﬁ/_/

Jaime [2 gargon, T [l | mother mére l
[ ’fo‘ve the 499- Je , dog chiene Il
Jatme (e chien. o A [l -

They love the dog. atment | ey 8 "

s atment le chien. » e ] " talk [l

(o
They falk to the Fa

- (a [l
(s parlent a la . , fo I

fooy gargon
They talk to the dog. au/_the |

l[s parlent au chien, girl Co“al‘-ed Sl"a@

| talk to the mother.
Je parle 4 la maére, Tparlent a le fille.

L
< Aligned Data >

ELRC Training Workshop in Slovenia, 08.12.2015 19



0 European Language

Resource Coordination Statistical Machine Translation

;, L Connecting Europe Facility

Taime le garcon.

[ love the dog.
Taime [ chien.

They love the dog.

s atment [e chien.

They talk to the
l[s parlent a (a

They talk to the dog.

[(s parlent au chien,

| talk to the mother.
Je parle a [a mere.
L

 Aligned Data >

[ love the boy, ]

[ talk to the girl

J parlent  au le fille
2/3 2/3 2/3 3/5 1/1

Je parle a la fille
1/3 1/3 1/3 2/5 11

How to choose?

ELRC Training Workshop in Slovenia, 08.12.2015 20
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The Language Model:

1 v (s ot ] « What is good target language®?

Taime le garcon. Which words can follow which words
[ love the dog. and which can't ... the grammar
Jatme (e chien, « Learnt from the data ...

They love the dog.

[[s atment le chien, » e Je lgar(@ is good ...

They talk to the girl. « J parlent is bad ...
l[s parlent a la

They talk to the dog.

[(s parlent au chien,

| talk to the mother.

I (¢ a [a mere. N ) .
ljiiim/r/— « Je parle a la fille >> J' parlent a le

 Aligned Data > fille

ELRC Training Workshop in Slovenia, 08.12.2015 21
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| talk to the girl.

(ot >

] rf—r [l mother mére 7
e, =Y
lumfmdg | love :x;f’: they  ils 1l
Tt b i the [le| el y
They love the dog. = S [
l[s atment (e chien, » boy  garcon | au/_the |
They talk to the

(s parlent a la

' +

They talk to the dog. |
( hien,

s parlent au chien r Lahguag.e MOO{-Q‘ ‘

| talk to the mother,
Je parle a [a mére,
L

Tparlent a (o fille.

< Aligned Data >
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Output Input * No maths today

‘ % * |nstead:

Coest — SLEMAX P(elf ) « The story of Statistical
= argmax P(fle P(e) MT in pictures ...

* |ts all about Data ...

\

Decoding ' anslatlon Language
\\ Algorithm Model Model
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« So far: translating single words
 Loses context: such as agreement (le fille ...) etc.

« To some extent “repaired” by language model

* A better model:
* Not just translations of single words
« But also phrase translations:

— the givl : la fille
— to the girl : a la fille
— | talk : Je parle

ELRC Training Workshop in Slovenia, 08.12.2015 25
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[ talk to the girl.

[ love the boy. ] ﬁ/_/

Jaime [2 gargon, T [l | mother mére l
[ ’fo‘ve the 499- Je , dog chiene Il
Jatme (e chien. o A [l -

They love the dog. atment | ey 8 "

s atment le chien. » e ] " talk [l

(o
They falk to the Fa

- (a [l
(s parlent a la . , fo I

fooy gargon
They talk to the dog. au/_the |

l[s parlent au chien, girl Co“al‘-ed Sl"a@

| talk to the mother.
Je parle 4 la maére, Tparlent a le fille.

L
< Aligned Data >
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[ talk to the girl.

[ love the boy, ] gr_/
Jaime (e gargon, me J"ac'me Il
[ ’fo‘ve the 40.9. They love s atment |
Jaime [e chien. They talk l[s parlent |l
They love the dog. [ talk Je Pa‘rf-e l
[[s atment (e chien. » To the dog au chren ’
They talk to the the boy le gargon |

. the dog (e chien il
(s parlent a la . ) )

to the girl a la fille [
They talk to f'h-elalog. to the boy au gargon |
lls parlent au chien. fo the mother ala mére |
| talk to the mother,
Je parle a (a mére,
I

< Aligned Data >
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[ talk to the girl.

[ love the boy, ] gr_/
Jatme (2 gargon, WQ D'/al'me Il
[ love the dog. They love s atment |
Jaime e chien, They talk [[s parlent Il
They love the dog. [ talk Je Parh l
[[s atment e chien, » To the dog au chien ’
They talk to the the boy le gargon |

. the dog (e chien 4]
(s parlent a la . . .

to the girl a la fille [
They talk to f'h-elalog. to the boy au gargon |
Ils parlent au chien. to the mother a la mére |
| talk to the mother,
Je parle a (a mére,
I

Je parle a la fille.

< Aligned Data >

ELRC Training Workshop in Slovenia, 08.12.2015 28




»  European Langusge Phrase Based - Statistical Machine
Ve Translation

Much better than word-based SMT!

Standard technology: Google, Microsoft, Baidu, Global
Localisation & Translation Industry

Moses Open Source PB-SMT
Most widely used SMT system
Research funded by EC

Used by EC DGT's MT@EC

MOSE

ELRC Training Workshop in Slovenia, 08.12.2015
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Statistical Machine Translation is all about data
SMT learns how to translate from data

Data

— translations (bilingual data)
— Monolingual data (target language text)
— Dictionaries, terminology, ontologies, named entities

Like people SMT is good at what it has learned

ELRC Training Workshop in Slovenia, 08.12.2015 31
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drcu “Good,” said Wizard Wink. “We'll start with Numbers.”

Oh no!” groaned Max and Mick.

The wizard boys didn't like school much. They wanted to play.
Wizard Wink asked them the first question.

“If T had three crystal balls in one hand . . " he said, “and four
in the other . . . what would I have?”

“BIG HANDS!” shouted Max and Mick.

“Very funny,” said Wizard Wink.

“Oooh! I know. I know!” said Zoe. “Seven!”

“Right!” said Wizard Wink.

“Poo!” said Melissa. “That was easy-peasy.”

But it wasn’t easy!

=i S
’ = ~
. 7 ‘
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)
This form must be compieted nink
u Applicant’s Details

1) {de A 4o  Protect. Persoral Informasion CIVMEANST

r oULet 0 for Foly Visdston
/

d[amen

) 1: e v Suname NrSlellicsds 2 Firstname(s)
# J- l(’ RO\\ hrlg.()‘ ‘l - Sername ot buth if affecert Oste ofbirth: _g S
’ 9 . hedmss R e s s s

Postocode.

Mational Insurance rembar |
Jox

Financial Eligibility

1. Theclientnas a partner whase means are 1o be aggregaled
3 Yes Flease prowide detads of both chent’s and pariner's means.
A N Please provide detads of DOth C3ent's means ony

2 The caseis aboul ownerstip or posasson of assets and / or Insncal provision
3 Yes Goto questond.
@ Neo Ga deectiy to Pt B Cagitad

3. The cients assats (haks in 5ok nane of jortly hed) have besn clamed by the opposwnt
I Yes  Please complete Pat A Caphal - Subject mamer of dispute
71 Ne Go drectly 1o Part B Capital

The subject matter of dispute disregardonky appiies 30 assels that are specialy caimed
By the opponent Al assets :at have nof been speaficaly clamedby $ie opponent must
te includedin Part 8 Cagital

ELRC Training Workshop in Slovenia, 08.12.2015 33



®  European Language

Resource Coordination C E F_ AT an d D ata

« CEF.AT needs the right kind of data

« National governments, public administration, public
services, NGOs

« CEF provide services for multilingual engagement with
national citizens, EU citizens and other customers of
public administration

ELRC Training Workshop in Slovenia, 08.12.2015 34
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* Help us make CEF.AT a success
— Services for Europe’s citizens
— Services for you
— Support multi-linguality

* Help us find the right kind of data

« Supporting our language Is supporting Europe
and vice versa

ELRC Training Workshop in Slovenia, 08.12.2015 35



