Ellen Riloff:
Hey Hal, what happens
If there are classes
in the new domain
That don't exist
In the old domain?

Hal (c. 2007):
Meh? No clue.
Does that really

Happen in practice?

Hal (c. 2014):
Ok. Yeah.
It's a problem.
It's a big problem.

1/26 Hal Daumé lll, me@hal3.name Adaptation: new labels



Language does have many flavors!

* Can you guess what domain each of these sentences is
drawn from!

Many factors contributed to the French and Dutch objections

News to the proposed EU constitution

Parliament Please rise, then, for this minute's silence

Medical Latent diabetes mellitus may become manifest during thiazide
therapy

Science Statlstlcal. machine translation is based on sets of text to build
a translation model

St | forgot to mention in yesterdays post that | also trimmed an

ep- overgrown HUGE hedge that spams the entire length of the

mother front of my house and is about 3' accrossed.



54 taxonomy of adaptation effects

* Seen: Never seen this word before
* News to medical: “diabetes mellitus”

* Sense: Never seen this word used in this way

* News to technical: “monitor”

* Score: The wrong output is scored higher

* News to medical: “manifest”

* Search: Decoding/search erred
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54 applied to “easy” NLP problems...

Part of Speech
Tagging Inside = Old domain

Outside = New domain

Seen B Sense M Score
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54 applied to “easy” NLP problems...

Part of Speech Shallow Named Entity
Tagging Parsing Recognition

Seen B Sense M Score

Inside = Old domain Outside = New domain
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[s this a problem for harder tasks?

English Spanish French French -detected

Kitchenaid en parfait état
Anti adhésif encore parfait

English Spanish Arabic - ‘_—I-_ﬁ“_;:_._};hj:___';=

Kitchenaid in perfect condition
Anti Obama still perfect
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Translating across domains is harc

Old Domain (Parliament)

monsieur le président, les pécheurs de homard de la
Original region de l'atlantique sont dans une situation
catastrophique.

mr. speaker, lobster fishers in atlantic canada are facing a
disaster.

mr. speaker, the lobster fishers in atlantic canada are in a
mess.

Reference

System

New Domain

Original mode et voie(s) d'administration

Reference method and route(s) of administration

System fashion and voie(s) of directors
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Senses are domain/language specific

e

S O >
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Japanese



Domain Shift Setting

Hansard parliamentary proceedings

Sentences Tokens Types
fr 162m 192k

8m
en |45m |87k

French to English phrase-based translation system
Compare old domain model

With mixed old+new model as pseudo-oracle
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Datasets

Domain Sentences Tokens  Types

fr 4m 63k

- News | 35k . 3m .

T fr 7m 35k
¥ Medical 472k

en 6m £10]%

. fr 4m | 18k

E Science | 39k . Arc 14k

, frr |55m 362k

Subtitles 19,000k . 74 1931

8.000| fr |62m 192k

TS e 145m 187k
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BLEU

15 20 25 30 35

BLEU D=

15 20 25 30 35

+28%

IScience 4939,/ Subtitles

News Medical
+8% +7% +5%

+0% +1% +1% +2% |

OLD +Seen +Sense +Score Mixed OLD +Seen +Sense +Score Mixed

+10%

+6% +47%

i +227%

+6% 19% +8%-
L

OLD +Seen +Sense +Score Mixed OLD +Seen +Sense +Score Mixed




. Never let lel dat
SenseSpPOotting teyou o an o doman -

* Spotting new words is easy

* Spotting words with new translations is hard

* Binary classification problem:
* +ve: French token has previously unseen sense

* -ve: French token is used in a known way

* |6 fold cross validation at the type level
* Never test on a word type seen in training!
* train on mode, administration; test on rapport
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ramenez
recevez
recouvrementréflexes
rendez rends
rigidité rigueur
scalaire
sorties
steriles

souches

fonctions fond

Ux

frayel 8 froideur frottement
glissementgO¥ grammes grands
humeurimmobile implication impulsions
induisentinduit informations inscrit
introduitsinutilisés inventaires isolant
lachezlaissent geoes liaison
lotsloups lumier m.
manuscritmarche marché marquées
mémoiremenacer méninges mentionné
milieumilieux mineur =
montagemorte motif moti
navetsnavette niac notée
oeuvreoffice ombrage opposition
parcimonieparé parenté parles
patronpatrons pays péche
peuplementpharmaceutique pharmaceutiques phyllis
placeplaisantes plan plane
pompeponderosa portées porteurs
pratiquéepratiqués prélévement premier
pressionprévues prierai primo
quantitativequartier quartiers quittes
rapportsratio rayons réaction
rechuterécidive récidives récoltées
régimerégle réglementation régler
requéterequises ressentez restauration
rossignolrubriques rupture sang
similitudesocle sollicitations solution
souplessource souris spatiaux
superpositionsupposée SUPPOSEés surveillance
témoignenttémoin témoins terre
traduisanttrain travaux trongon
viergevigilant vigueur viré
voilavolets vue vue des enfants

13/26

ramification
recherchée

sébastien

subissant

rapport
rechercher
refuges
rendu
rompre
service
souhaitee
substituant

rapportez
recherchés
refuserais
reportés
rond
signalant

Suls

inistration

soulevement

formalis] formation fouille fourchette fours
galaxies garde gazeuse gendre généralise genre ad
granules graphique graphiques gueule homologue homologues h
impur imputabilité incertitude incidences indéterminée indiquez indspend@bles
installation aurer insuffisants interdite intéresse interrompez isq
issues jetée jetés jetez joél
liaisons ligneux lit localisation localiser
machine maillage [NEIR] majorés manifestant manquerais
matérielle [EICHEIES matiére matrices médicamment mélangées
mentionnée mentions mérites mesure mesures métalliques
miseres modeles modifiant module moduler moelle
moules mousse gouvement moyen moyennes nature
notice nouveau occasion occulte occurrence
oppression organe ouvertures ovaires ovules

partenaire passage passez pathologie

peine penser perfusion personnellement perturbations
piéce pierre pieux pige pigé
plans plaquettes plates ola i
posteriori potentialités poules poussant pratique pratiqué
premiéres prescription présentations présentiez président pressez
principes priori probleme procréer pronostic provenance putain
radiation raie aison ramenez ramification rapport rapportez
réalisations récepteur retoNg recevez recherchée rechercher recherchés
récoltés reconstituées reconstit®
relachement relévement rendements
retrouver retrouverai revient rigidite ] rompre
sapin saute sautez scalaire sébastien service signalant
sommet sommets sortie sorties souches souhaitée soulévement
spécialité spectres stade stériles subissant substituant suis
survenue sylvestre systeme tableaux taper taux taxons
tiens tiges tirez titres titulaire tourbiere toxicologie
trouble tunique unite vais vaisseau véhicule vidange
virer virus visage vital vitesses vivement voie

H

t
al Daumé lll, me@hal3.name
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Automatically identitying new senses

e Context + existence of translations
in comparable data

is a window of opportunity via une fenétre insérée
have a window of opportunity vers ma fenétre ou vers

in the run up to voulons pas courir le risque
, we run the risk , sSans courlr le risque

the browser window ' s dans la fenétre . cet
in the window to give dans la fenétre . </s>

time to run when applied
or have run vcvars.bat ,

@@ ne pouvez éxécuter que les

pour 1' éxécuter elle va

o Hal Daumé lll, me@hal3.name Adaptation: new labels

courir not found

@
P
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New Sense Indicators

New senses alter corpus-level word
frequency

New senses alter document-level context
topic distribution
New senses alter local context

n-gram language model
distributional similarity

context-dependent translation model
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SenseSpotting Results

am i
\ & /
Medical
All Features
H ¥ Only Token
Subtitles mOnly Type
Random
! W M Constant
Science
B S S —

45 50 55 60 65 /0 75 80 85

Area Under the ROC Curve
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Indicators to reach peak performance

New senses alter corpus-level word frequency ﬂ

New senses alter document-level context
amT

topic distribution N
New senses alter local context

P

n-gram language model NN

P

distributional similarity NI
context-dependent translation model \ &/

Computed at both type and token levels
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SensesSpotting summary

new task motivated by cross-domain machine
translation errors

free token-level annotation from parallel text

minimal new domain parallel text required

AUC as high as 80%

on word types hever seen during training

requires both type and token level indicators
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Simultaneously solving seen+sense

e |dea:;

* We have good knowledge of translations in the old
domain

* We have good knowledge of raw word frequencies
in 2 new domain in each language individually

* Can we “nudge” the translation probabilities to
match these raw frequencies

* Assumptions:
* Old domain parallel data

* New domain comparable data
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Marginal matching for “sense” errors

English Vocab

Given:
* A joint p(x,y) in the old domain
* Marginals q(x) and q(y)
in the new domain

French Vocab

Recover:
* Joint q(%,y) in the new domain

We formulate as a L|-regularized
linear program
\Easmr many q(x) and q(y)s e o o
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Marginal matching

house place |pregnant| dress q™(s) house place |pregnant| dress girl g(s)
enceinte | 0.30 0.40 0.10 0 0.80 enceinte 0.60
habiller 0 0 0 0.20 0.20 habiller ? 0.20
® L3
q 0.30 0.40 0.10 0.20 fille 0.20
q(t) 0.1.2 0.08 U.40 0.20 0.20
(a) OLD-Domain Joint (b) NEW-Domain Marginals
Matched
Marginals
house place |pregnant| dress girl
enceinte| 0.12+ 0.084  0.40% 0 0
habiller 0 0 0 0.20 = 0
fille 0 0 0 0 0.204
q*(t) 0.12 0.08 0.40 0.20 0.20

(c) Inferred NEW-Domain Joint
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Additional features

Sparsity: # of non-zero entries should be small

Distributional: document co-occurrence «— translation pair
Spelling: Low edit dist «— translation pair

Frequency: Rare words align to rare words;
common words align to common words
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Marginal matching details

Qp) E regularization term
Ji¥2)] : edit distance penalty

p"™ = argminy, |p — p°||, + Qp) + f(p)

subject to:

Zs tp(sﬂt) :1: p(S:t) 20

?

2. P(s,t) =4q(t), )_,p(st)=q(s)
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Example Learned Translations

French Correct Learned Translations
cisaillement shear viscous crack shear

chromosomes chromosomes chromosomes
chromosome
chromosomal

caracterisation characterization characterization
characteristic T1

araignees spiders spiders ant spider
tiges stems usda centimeters
flowering
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BLEU Scores

G
o

w
vl
91
8l
|3

Baseline
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Discussion

Machine translation adaptation has lots of
challenges:

New words appear all the time

Words gain new senses all the time

... and the usual (new scores)
* $4 as a (qualitative) measure of divergence
* SenseSpotting helps when new classes arise

* Marginal matching: learning on comparable data

Thanks! Questions?
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