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We describe how the British National Corpus (BNC) [4], a 100 million word balanced corpus of British En-
glish, was parsed into Lexical Functional Grammar (LFG) [8]c-structures and f-structures using a treebank-
based parsing architecture. The parsing architecture usesa state-of-the-art statistical parser trained on
the Penn Treebank (PTB) [6, 9] to produce c-structures, and an annotation algorithm [5] to enrich the c-
structures with corresponding f-structures. We present some issues encountered in applying the parsing
architecture on such a large scale. We describe how 1,000 BNCsentences were manually parsed to pro-
duce a c-structure gold standard. We present results obtained by evaluating the c-structures produced by
the statistical parser against the c-structure gold standard. Finally, we present results obtained by evaluating
the f-structures produced by the annotation algorithm against an automatically constructed f-structure gold
standard for the 1,000 hand-parsed BNC sentences. To our knowledge, the BNC has not been parsed in its
entirety using a deep linguistic grammar formalism. [1] describe how a broad coverage HPSG grammar of
English was applied to BNC sentences – the aim of that work wasnot to parse the BNC but to test the gram-
mar’s coverage using a small subsection of the BNC. Our research demonstrates that it is feasible to provide
a reasonably accurate LFG analysis of a very large body of sentences in a robust, non-labour-intensive way.

To facilitate parsing with a PTB-trained parser, some reversible transformations were applied to the BNC
data, for example, the varcon package was used to translate all words from British English into American
English, and punctuation symbols occurring in the BNC but not in the PTB (soft hyphens, neutral quotes)
were replaced by their PTB equivalents. Charniak and Johnson’s 50-best reranking parser [6] was used
to produce the c-structures. A wrapper was implemented which resumes the parsing process if it fails
unexpectedly. 99.8% of the 6 million BNC sentences obtaineda parse. On 31 2.4 GHz CPUs, parsing
the 6,228,111 sentences took 79.5 hours walltime, i.e. roughly 1.425 seconds per sentence. The annotation
algorithm was applied to the most probable c-structure, producing an f-structure for all but one sentence.

Gold standard c-structures were constructed by one annotator for 1,000 BNC sentences. The annotator
used the PTB bracketing guidelines [2] and the PTB itself as references. The c-structures produced by
the parser achieve a precision, recall and f-score of 83.7%,83.8% and 83.7% respectively, when evaluated
against the gold standard c-structures using the labelled Parseval evaluation metric [3]. Results for the
eight most frequent c-structure constituents are shown in the lefthand table of Fig. 1. The parser appears to
perform quite well on BNC data, considering that it achievesan f-score of 91.3% on Section 23 of the Wall
Street Journal section of PTB and an f-score of 85.2% on the Brown corpus [10]. In order to evaluate the
f-structures generated by the annotation algorithm, we followed the established procedure of automatically
constructing a gold standard set of f-structures by applying the annotation algorithm to the gold standard
c-structures. We then evaluated the f-structures producedby applying the annotation algorithm to the c-
structures returned by the parser against the gold standardf-structures by computing precision and recall on
the f-structures as sets of term descriptions (following [7]). The f-structures received precision, recall and
f-scores of 91.1%, 91.4% and 91.2% respectively. A breakdown of the results for the eight most frequent
grammatical functions is shown in the righthand table of Fig1.

Future work will involve manual correction of the automatically constructed f-structure gold standard so
that more confidence can be placed in the f-structure evaluation results. It is expected that the LFG analyses
of the BNC sentences will be useful in a variety of NLP tasks, e.g subcategorisation frame extraction.
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Constituent Type Precision Recall F-Score
NP 86.8 88.4 87.6
VP 81.6 81.8 81.7
S 80.0 81.8 80.9
PP 80.2 82.1 81.1
SBAR 75.8 77.6 76.7
ADVP 80.3 77.4 78.8
ADJP 67.2 69.5 68.3
WHNP 91.9 96.8 94.3

Grammatical Function Precision Recall F-Score
adjunct 83.3 83.6 83.4
num 96.6 97.3 96.9
pers 97.2 97.9 97.5
obj 90.1 90.4 90.2
subj 89.6 87.4 88.5
tense 97.4 96.3 96.8
det 96.5 96.4 96.4
pron form 98.5 99.0 98.7

Figure 1: Precision, recall and f-scores for most frequent c-structure constituents and f-structure attributes
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