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Latent variable CRF model

>25% error reduction over state of the art
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Part-of-Speech Tagging

Is this the future of chamber music ?
VBZ DT DT NN IN NN NN ?

Maste en familj ha just den  uppbyggnaden 7
MV EN NN HV AB PO NN I?

Bcekm  mma  1mpaBo Ha  >KHBOT :
PC VPI NC R NC PUNCT

Supervised accuracies:
~95% in-domain (Petrov et al., 2012)

<90% out of domain (Blitzer et al., 2006)
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Coarse “Universal” Tags

Is this the future of chamber music ?
VERB DET DET NOUN  ADP NOUN NOUN

Maste en  familj ha just den  uppbyggnaden 7
VERB NUM NOUN VERB ADV  PRON NOUN .

Bcekm  mma  mpaBo @ Ha  KHUBOT
PRON VERB NOUN ADP  NOUN

Cross-lingual tagging (Das & Petrov, 201 1)

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



Constraints

|. Token constraints
2. Type constraints

3. Coupled token and type constraints
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|. Log-linear (“feature-based”) HMM
(Berg-Kirkpatrick et al., 2010; ...)

2. Latent variable CRF
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Projected Token Constraints

The agricultural products must pure
DET AD] NOUN VERB VERB  AD]

Produkternal maste vara helt rena
AD] VERB VERB — AD]

Incomplete

Noisy (systematic)
Yarowsky & Ngai, 2001; ...
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Type Constraints

var ADV, CONJ, DET, NOUN, VERB

vara NOUN (commodity), VERB (to be)

varade | VERB

(~1.4 tags / token)

Cross-lingual projection (Das & Petrov, 201 1)
Wiktionary (Lietal., 2012)

“2 hours of annotation” (Garrette et al., 2013)

Only partial disambiguation



Type Constraints (HMM)

Produkterna maste vara helt rena
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Type Constraints (HMM)
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Token and Type Constraints

Produkterna maste vara helt rena

Marginal conditional likelihood
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Conclusion

® Powerful discriminative latent variable models
® Coupled type and token constraints

® >)5% error reduction over state of the art

® No label propagation, model minimization, etc.

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