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Packed Charts

• A derivation typically shares many parts with other derivations

• Features in our models are local to rule applications

• A packed chart can efficiently represent all derivations for a sentence
– for the purposes of model estimation and decoding
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Packed Charts

I said that IBM bought Lotus

(S/S)that Sbought

Sbought

SboughtSbought

NPLotus(S\NP)bought (S/NP)bought
NPIBM

NPLotusNPIBM

obj(bought,Lotus)
S → S/NP NP

S → NP S\NP
subj(bought, IBM)
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Features in Packed Charts

I said that IBM bought Lotus

(S/S)that Sbought

Sbought

SboughtSbought

NPLotus(S\NP)bought (S/NP)bought
NPIBM

NPLotusNPIBM

obj(bought,Lotus)
S → S/NP NP

S → NP S\NP
subj(bought, IBM)
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Calculating Feature Expectations(φ
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∑ω P(ω|S) fi(ω) =

∑I∈IS
fi(I)g(I)
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The Inside Score φ(I5)

I1

E2 E3

E4 E5

I10

I4 I7

E6

I9 I11I8 I12

E7

I6I5

I2

E1

I3
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The Outside Score ψ(I5)
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Feature Expectations(φ
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Estimation in Practice

• Parse sentences from sections 2-21 of CCGbank

– Maximum Entropy supertagger assigns categories to words

• Charts require ≈ 18 GB RAM

• Calculation of feature expectations is easily parallelised

• Parallel version of LBFGS using MPI

• Use an 18-node Beowulf cluster to perform the estimation

• Training takes ≈ 1,000 iterations, a few hours
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Parallel Estimation

∑ω,S P(ω) fi(ω) ∑ω,S P(ω) fi(ω) ∑ω,S P(ω) fi(ω) ∑ω,S P(ω) fi(ω)

• Each machine calculates local expectations (using inside-outside)
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Parallel Estimation

∑ω,S P(ω) fi(ω) ∑ω,S P(ω) fi(ω) ∑ω,S P(ω) fi(ω) ∑ω,S P(ω) fi(ω)

EG
p fi = ∑m Em

p fi

• Local expectations passed to root and summed
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Parallel Estimation

EG
p fi

• Global expectation passed to each machine
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Parallel Estimation

Λt+1 = Λt + . . . Λt+1 = Λt + . . . Λt+1 = Λt + . . . Λt+1 = Λt + . . .

• Each machine updates weights (using GIS, LBFGS)
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