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Latent variable CRF model
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Coarse “Universal” Tags

Naseem et al., 2009; Petrov et al., 2012
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Cross-lingual tagging (Das & Petrov, 2011)

Cross-lingual parsing (Zeman & Resnick, 2008; ...)



Constraints

1. Token constraints

2. Type constraints

3. Coupled token and type constraints



Models



Models

1. Log-linear (“feature-based”) HMM
   (Berg-Kirkpatrick et al., 2010; ...)



Models

2. Latent variable CRF

1. Log-linear (“feature-based”) HMM
   (Berg-Kirkpatrick et al., 2010; ...)
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“2 hours of annotation” (Garrette et al., 2013)
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Type Constraints (HMM)
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Type Constraints (HMM)

Marginal joint likelihood

p� (x ) =
ÿ

�2Y(x )

|x |Ÿ

i=1
p� (xi | �i )

 ̧        ̊  ̇        ̋

emission

p� (�i | �i�1)
 ̧           ̊  ̇           ̋

transition
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2.
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Token and Type Constraints
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“2 hours of Wiktionary editing”?



Conclusion

• Powerful discriminative latent variable models

• Coupled type and token constraints

• >25% error reduction over state of the art

• No label propagation, model minimization, etc.

• Potential extensions: NER, frame semantics, ...



Thanks!
Alexander Rush, Klaus Macherey

Yoav Goldberg, Keith Hall, Kuzman Ganchev and Hao Zhang


