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Latent variable CRF model

>250% error reduction oveistate of the art



Part-of-Speech Tagging

IS this the  future of chamber music ?

MEste en  famil] ha just den uppbyggnaden ?
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Supervised accuracles:
~959% In-domailiPetrov et al., 2012)

<90% out of domaimBlitzer et al., 2006)



Coarse OUniversalO Tag

IS this the  future of chamber music ?
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MEste en  famil| ha just  den uppbyggnaden ?
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Naseem et al., 200@etrov et al., 2012




Coarse OUniversalO Tag

IS this the future of chamber music ?
verb det det noun adp noun noun

MEste en  famil| ha just den uppbyggnaden ?
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Cross-lingual taggingas & Petrov, 2011)
Cross-lingual parsingeman & Resnick, 2008; ...)



Constraints

1. Token constraints
2. Type constraints
3. Coupled token and type constraints



Models

1. Log-linear (Ofeature-basedO) HMM
(Berg-Kirkpatrick et al., 2010; ...)

2. Latent variable CRF

188



Complete Token Supervisic

Produkterna  m(Este | vara helt rena
(The products) (must) | (be) | (completely) (pure)
%&"
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En dyrbar vara
(An) (expensive) | (commodity)
(&) +(, $#*%

Full disambiguatioin context



Projected Token Constraints

The agricultural products must be pure
Produkterna| maste vara rena
Incomplete

Noisy (systematic)

Yarowsky & Ngal, 2001, ...



Projected Token Constraints

Produkterna m@Este vara helt rena
% %
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I\/Iarglnal conditional likelihood
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Type Constraints

var | "%, &# " (+( ,%)-.
vara |[(+( (commodity)%)-. (to be)
varade| %)-.

(~1.4 tags / token)

Cross-lingual projectiofpas & Petrov, 2011)
Wiktionary (Li et al., 2012)
O2 hours of annotationGarrette et al., 2013)

Only partial disambiguation



Type Constraints (HMM)

Produkterna m@Este vara helt rena
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Token and Type Constraint

Produkterna m@Este vara helt rena
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Token and Type Constraint

Produkterna mEste vara helt rena




Token and Type Constraint

Produkterna m@Este vara helt rena

Marginal conditional likelihood
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Token and Type Results
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Average across 15 languages



Comparing with the State of the A
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Projection Errors

Produkterna m@Este vara helt rena




Projection Errors

Produkterna m@Este vara helt rena
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Projection Errors

Produkterna m@Este vara helt rena




Pruning Errors
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Pruning Errors

Produkterna m@Este vara helt rena




Pruning Errors
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Conclusion

¥Powerful discriminative latent variable mode
¥ Coupled type and token constraints
¥>25% error reduction over state of the art
¥No label propagation, model minimization, e
¥Potential extensions: NER, frame semantics
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