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Koenraad Kuiper
On Pawley’s conjecture

Abstract: This paper shows that Pawley’s conjecture that the frequency of lexical
items in text corpora is positively correlated with the number of phrasal lexical
items which have those lexical items as heads of phrase is confirmed. Data for
testing Pawley’s conjecture are taken from two sources: Kilgarriff’s lemmatized
frequency lists from the BNC of the 6,318 words which appear more than 800 times
(http://www.kilgarriff.co.uk) and the around 14,000 PLIs in the Syntactically
Annotated Idiom Dictionary (Kuiper et al., 2003). Why this statistical fact should
be the case is a matter for further research.
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1 Introduction

The vocabulary items in the lexicon of a mature native speaker can be classi-
fied according to their structural properties. This classification can be narrow so
that it includes only words or broad so that it includes any lexicalized expres-
sion longer than a word. A broad classification would include items which are
mono-morphemic such as dog, derived words such as doggy, compounds such
as dog biscuit, and phrasal lexical items (PLIs) such as the idiom BE in the dog-
house. PLIs are phrases consisting of words though sometimes these are bound
words such as kith in kith and kin and umbrage in take umbrage at. The size of the
phrasal vocabulary in comparison with the word vocabulary is contested with
Jackendoff (1995) and Williams (1994) suggesting it is about the size of the single
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word vocabulary or more, while Pawley and Syder (1983) and Mel’Cuk (1995)
suggest it is bigger by multiples of as much as an order of magnitude.

To justify this latter position Pawley proposes a number of thought experi-
ments. One asks readers to count the number of PLIs in which individual
words participate. This leads Pawley (1985: 93) to the view that ‘[tlhe most
common verbs such as have, get, take, go, come and do each figure in several
hundred formulas. Verbs of the second and third rank in frequency, such as
know, see and think, each figure in several score.’ This can be termed Pawley’s
conjecture.

Pawley’s conjecture has not been subject to empirical test. To do so requires
it to be put into a more testable form, namely the form of a hypothesis. Pawley’s
hypothesis is that the number of PLIs containing a particular verb is positively
correlated with the frequency of that verb. Increasing the testability a little further
one might propose that the number of existing PLIs with a particular lexical head
of phrase is positively correlated with the frequency of that head of phrase. That
is the hypothesis which will be tested below by reference to three types of phrase,
those headed by prepositions, verbs and nouns.

These heads have been selected because they provide a reasonable basis for
testing Pawley’s hypothesis. First, prepositions and verbs are both argument-
taking predicates (Kearns, 2011) and tend to form PLIs with lexicalized comple-
ments. So we find cases like: in despair, on time, for sale, in the nick of time, on
the bones of NP’s bum, by your leave; sit an exam, put NP’s house in order, eat
humble pie and stew in NP’s own juice. Furthermore, verbs participate in numer-
ous verb-particle combinations, which can be seen as verbs with complements as
(typically) NP gaps, e.g. bring NP down, talk NP through, see NP off.! Prepositions
are a small closed set with relatively high frequency in text.

Second, verbs are an open set and productive heads of PLIs. Major English
dictionaries of PLIs (Courteney, 1983; Cowie & Mackin, 1975; Cowie, Mackin, &
McCaig, 1983; Long, 1979) contain more verb-headed PLIs than those headed
by other lexical heads. Nouns are also, like verbs, a large open class set but
they are not typically heads of predicate-argument structures. Thus the three
heads: prepositions, verbs and nouns, provide a good basis to test Pawley’s
hypothesis.

1 Emonds (1976) suggests that the underlying form of many of these cases has the preposition
(or particle to the right of the NP slot complement).
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2 Methodology
2.1 Data

Data for testing Pawley’s hypothesis are taken from two sources: the BNC’s
10 million word corpus and Kilgarriff’s lemmatized frequency lists from the
BNC of the 6,318 words which appear more than 800 times (http://www.
kilgarriff.co.uk) and the around 14,000 PLIs in the Syntactically Annotated
Idiom Dictionary (Kuiper et al., 2003). This dictionary is the largest data set of
PLIs containing syntactic annotation, which allows for the selection of heads
of phrase from PLIs.

Limitations of the data should be mentioned at this juncture. The limit of
8 occurrences per 1 million words leaves many words off the Kilgarriff list.
However, since the frequencies of these words is below statistical significance,
this is a necessary limitation. The BNC is a balanced corpus and so the frequen-
cies of its words will be influenced by the nature of the balance. It may be that
PLIs are much more likely to be headed by words which have a high frequency in
spoken English while the BNC contains 90% written text.

Both the BNC and the dictionaries from which the SAID data are taken are
from British English. This ignores other varieties of English but does provide a
uniform variety of English for the comparison.

The major shortcoming is the data from SAID. If Mel’¢uk is correct and a native
speaker knows around an order of magnitude more PLIs than single words, (PLIs
include idioms, collocations, and clichés), then the 14,000 idiom PLIs in the SAID
corpus cannot be in any way representative of such a much larger vocabulary of
PLIs. Furthermore SAID is based on idiom dictionaries and idioms are a relatively
small subset of PLIs (Mel’¢uk, 2012). For example, the prepositionally headed
PLI beneath contempt is not present nor is among other things possibly because
they are almost compositional. The PLIs in SAID are also taken from the general
vocabulary and do not come from the many specialized varieties of English which
are represented in the BNC. For example, no PLIs in SAID come from oral commu-
nication among aircraft maintenance engineers (Newsome, 2006). However since
SAID is the largest source of syntactically annotated PLIs it is the best source
available, given the task.

2.2 Method

The BNC frequencies of each head of phrase were correlated with the number of
PLIs with that head of phrase using a Pearson’s correlation.
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3 Results

Results are as follows:

Table 1: Correlations between the frequencies of heads of phrase and the number of PLIs with
that head of phrase

Prepositions Verbs Nouns
N= 67 1275 3335
Pearson’s correlation (r) .63 .60 .54
One tailed probability 0.0 0.0 0.0
Two tailed probability 0.00000001 0.0 0.0

Pawley’s conjecture is confirmed in a statistical sense given that the correlations
are all positive, reasonable high and statistically significant.

4 Discussion

The question now arises as to why Pawley’s conjecture should be corroborated. It
is not Pawley’s ‘law’ and there are many examples of significant sets of PLIs with
low frequency heads. For instance, out has a relatively low frequency as a prepo-
sition (rank 3064 in the Kilgarriff word frequency list) but there are four PLIs with
it as head in SAID:

[PP[Pout][PP[Pof][NP[DETthe][Ncorner][PP[Pof][NP[POSS[NP[PRONone]]’s]
[Neye]]]]l]

[PP[Pout][PP[Pof][NP[DETthe][Nmouth(s)][PP[Pof][NP[NP[Nbabes]]
[CONJand][NP[Nsucklings]]]]1]

[PP[Pout][PP[Pof][NP[Nhand]]]]

[PP[Pout][PP[Pof][NP[Nhours]]]]
The low frequency verb pile (rank 6117 in the Kilgarriff word frequency list) has
twelve PLIs with it as head in SAID:

[VP[Vpile][NP[DETthe][Npressure]][PP[Pon]]]

[VP[Vpile][NP][PP[Pon]]]

[VP[Vpile][NP][PP[Ponto][NP]]]
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[VP[Vpile][NP][PP[Pupl]]
[VP[Vpile][NP][PP[Pwith][NP]]]
[VP[Vpile][NP[PRON:it]][PP[Pon]]]
[VP[Vpile][PP[Pin]]]
[VP[Vpile][PP[Pinto][NP]]]
[VP[Vpile][PP[Pon]][NP[DETthe][Nagony]]]
[VP[Vpile][PP[Pon]][NP[Nruns]]]
[VP[Vpile][PP[Pout]]]
[VP[Vpile][PP[Pout][PP[Pof][NP]]]]

On the other hand one reason why the correlations between heads of phrase, and
PLIs having that head of phrase, are relatively high is that, for most of the lower
frequency heads there are no PLIs at all in SAID.

We now enter the realm of speculation. If Pawley’s conjecture is correct then
we can suppose that since high frequency heads are semantically central vocabu-
lary, they are learned earlier and by more speakers than low frequency words.
Thus they may be more prone to have PLIs formed with them as heads. This is
manifest in some Papuan languages with very small inventories of verb roots in
the order of a few dozen (Pawley, 2006).

5 Conclusion

It appears (with the many caveats arising from the shortcomings of the data sets
available for the study of PLIs) that Pawley’s conjecture that high frequency words
have more PLIs with them as heads than lower frequency words is corroborated.
Why that should be the case is a subject for further investigation.
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