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Summary

•We use named entity (NE) classes to improve broad coverage surface realization with the OpenCCG
realizer.

•We collapse certain multi-word NEs and interpolate a language model where NEs are replaced by
their class labels yields the largest quality increase.

• Substantial further benefit is obtained by including class information in the hypertagging (supertag-
ging for realization) component of the system.

•Our efforts yield a state-of-the-art BLEU score of 0.8173 on Section 23 of the CCGbank.

•A targeted manual evaluation confirms that the BLEU score increase corresponds to a significant
rise in fluency.

Relation to Previous Work

•Hogan et al. (2007) have recently shown that better handling of named entities (NEs) in broad
coverage surface realization with LFG can lead to substantial improvements in BLEU scores.

•Going beyond Hogan et al., we additionally show that NE classes can be used to improve realization
quality through better language models and better hypertagging.

•A question addressed neither by Hogan et al. nor anyone else working on broad coverage surface
realization recently is whether reported increases in BLEU scores actually correspond to observable
improvements in quality.

•We present a targeted manual evaluation confirming that our BLEU score increase corresponds to a
significant rise in fluency.
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Exploiting NE Classes

Pierre Vinken , 61 years old , will join the board as a nonexecutive director Nov. 29 . (wsj 0001.1)

PERSON , DATE:AGE DATE:AGE old , will join the ORG DESC:OTHER as a nonexecutive
PER DESC DATE:DATE . (wsj 0001.1 with semantic class replacement)

CCG Surface Realization

Legend
Condition Expansion
LM baseline-LM: word 3g+ pos 3g*stag 3g
HT baseline Hypertagger
LM4 LM with 4g word
LMC LM with class-rep model interpolated
LM4C LM with both
HTC HT with classes on nodes as extra feats

Corpus Condition %Exact %Complete BLEU
Uncollapsed LM+HT 29.27 84.02 0.7900

(98.6% LM4+HT 29.14 83.61 0.7899
coverage) LMC+HT 30.64 83.70 0.7937

LM4C+HT 30.85 83.65 0.7946
Partly collapsed LM+HT 28.28 82.48 0.7917

(98.6% LM4+HT 28.68 82.54 0.7929
coverage) LMC+HT 30.74 82.33 0.7993

LM4C+HT 31.06 82.33 0.7995
LM4C+HTC 32.01 83.17 0.8042

OpenCCG Realization Results (Section 00)

BLEU Scores vs.
Human Judgements
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Comparison

System Coverage BLEU %Exact
Callaway (05) 98.5% 0.9321 57.50
OpenCCG (09): Latest 97.1% 0.8506 40.45
OpenCCG (09): This paper 94.8% 0.8173 33.74
Guo et al. (08) 100.0% 0.7440 19.83
Hogan et al. (07) ≈100.0% 0.6882
Langkilde-Geary (02) 83% 0.757 28.20
Nakanishi et al. (05) 90.8% 0.7733

Ref-wsj 0096.10 Mr. Otero , who apparently has an unpublished number , also could n’t be reached .
Baseline Mr. Otero , which apparently has an unpublished number , also could n’t be reached .
Best Mr. Otero , who apparently has an unpublished number , also could n’t be reached .

Discussion

Collapsing Named Entities

•Of 2331 NEs annotated by the BBN corpus (Weischedel and Brunstein, 2005), 238 are not
realized correctly by our baseline realizer; for example, Texas Instruments Japan Ltd. is
realized as Japan Texas Instruments Ltd..

• Inspired by Hogan et al.’s Experiment 1, we decided to use the BBN NE corpus to collapse
certain classes of NEs.

•Unlike their experiment, where all the NEs annotated by the BBN corpus are collapsed, we
chose to collapse into single tokens only NEs whose exact form can be reasonably expected
to be specified in the input to the realizer (e.g. Pierre Vinken).

•While some quantificational or comparatives phrases like more than $ 10,000 are annotated
as MONEY in the BBN corpus, in our view only $ 10,000 should be collapsed into an atomic
unit, with more than handled compositionally according to the semantics assigned to it by
the grammar.

Class-Replaced N-gram Models

•We created language model training data with semantic classes replacing actual words, in
order to address data sparsity issues caused by rare words in the same semantic class (e.g.,
Pierre Vinken ⇒ PERSON).

•During realization, word forms are generated, but are then replaced by their semantic
classes and scored using the semantic class–replaced n-gram model, similar to Oh and Rud-
nicky (2002).

•As the specific words may still matter, the class-replaced model is interpolated at the word
level with an ordinary, word-based language model, as well as with a factored language model
over POS tags and supertags.

Class Features in Hypertagging

We also experimented with a hypertagging model trained over the collapsed corpus, where
the semantic classes of the elementary lexical predications, along with the class features of their
adjacent nodes, are added as features. Class information improves performance on the collapsed
corpus.

Corpus Condition Tags/pred Pred Graph
Uncollapsed HT 1.0 93.56% 39.14%

HT 1.5 98.28% 78.06%
Partly HT 1.0 92.22% 35.04%

Collapsed HTC 1.0 92.89% 38.31%
HT 1.5 97.87% 73.14%

HTC 1.5 98.02% 75.30%

Realizer Evaluation

Section 02–21 lexico-grammars extracted from the baseline CCGbank and the collapsed corpus
are used to realize Section 00 and Section 23 LFs.

Targeted Manual Evaluation

Along the lines of Callison-Burch et al. (2006), two native speakers (two of the authors) provided
ratings for a random sample of 49 realizations that differed between the baseline and best
conditions on the collapsed corpus. Sentences were rated in the context of the preceding sentence
for both fluency and adequacy in comparison to the original sentence. The judges were not aware
of the condition (best/baseline) while doing the rating. Ratings of the two judges were averaged
for each item. The increase in fluency from 3.36 to 3.61 represented a significant difference
(paired t-test, 1-tailed, p = 0.015), while adequacy scores did not differ significantly.
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