1

P HONOTACTIC GRAMMATICALITY IS GRADIENT

Jana Dankovi

þRYi�

(jana.dankovicova@phonetics.ox.ac.uk),

Paula West

(paula.west@phonetics.ox.ac.uk),

John Coleman

(john.coleman@phonetics.ox.ac.uk),

Andrew Slater

(andrew.slater@phonetics.ox.ac.uk)

Oxford UniversityPhonetics Laboratory

I NTRODUCTION

Generative phonologyclaims that English speakers can discriminate between well-formed

and ill-formed non-words (e.g. /

P

�

X

§

SH,6Q

C/ was more acceptable than some ^well-formed~ items, e.g.

/ §

VSO(W,

I,1NVO

£ S / and / 6

� §

O(Q’� / which scored 12.

According to Generative Phonology, such cases should not arise at all.

These results, and the distribution of votes in Figure 1, suggested that phonotactic well-

formedness is gradient rather than categorical.

E XPERIMENT 2

Aim

To test whether the apparent gradience exhibited in Experiment 1 is confirmed when subjects

employa rating scale instead of a binarychoice.

Method

Subjects

12 subjects, (6 male, 6 female); selection criteria as in Experiment 1.

Stim uli and Procedure

As in Experiment 1. Subjects were instructed to rate the acceptabilityof a word on a 6 point

scale (1 = definitelyunacceptable; 6 = definitelyacceptable).

Analysis and results

For each subject, mean scores for well-formed and ill-formed stimuli were calculated (Figure

2). The two runs were analysed separately, as 5 out of 12 subjects showed a tendencyto judge

words less acceptable in run two.

Figure 2: Mean scores for individual subjects (Experiment 2)

CB CH EB LJ ME MI NG PL RD SD RB ML

Subjects

1

2

3

4

5

6

Mean acceptability scores

CB CH EB LJ ME MI NG PL RD SD RB ML

Subjects

1

2

3

4

5

6

Legend

Well-formed

Ill-formed

Run 1 Run 2

Ill-formed stimuli are, in general, less acceptable than well-formed stimuli, for all subjects in

both runs.

Figure 3: Distribution of scores (Experiment 2)

1 2 3 4 5 6

Acceptability score

0

5

10

15

20

25

30

35

Percentage of stimuli

Run 1

1 2 3 4 5 6

Acceptabilityscore

0

5

10

15

20

25

30

35

Legend

Unacceptable

Acceptable

Run 2

The distributions of mean scores (Figure 3) for well-formed and ill-formed stimuli were

highlysignificantlydifferent for both runs ( p < 0.0001).

All words with onset violations were rated lower than their well-formed counterparts (mean

score of 2.3 vs. 4) as were all words with coda violations (mean score of 2.4 vs. 3.4)

The mean rating of words with onset-coda violations was similar for ill-formed and well-

formed stimuli (3.3 and 3.4 respectively)

The 5 words with the worst mean scores had ill-formed onsets. Ill-formed onsets are less

acceptable than ill-formed codas, which are less acceptable than unattested onset-coda

combinations.

Subjects were fairlyconservative in scoring words as acceptable; 62% of ^well-formed~

stimuli had mean scores < 4 (i.e. unacceptable). Nevertheless, 25% of ^ill-formed~ stimuli

had mean scores > 3 (i.e. acceptable).

In a post-hoc model, we found that the cross-subject mean scores were highlysignificantly

correlated with the log probabilityof the word ( r 2 = 0.25, df = 110, p < 0.001). The word

probabilitywas estimated as the product of the observed type probabilityof the constituent

onsets and rimes, as in Coleman and Pierrehumbert (1997). (The probabilityof ill-formed

parts was determined byGood˘Turing estimation.) (Figure 4).

Figure 4: Mean ratings against log likelihood of word (Experiment 2)

- 30

- 25

- 20

- 15

- 10

- 5

0

0 1 2 3 4 5 6

M e an r at in gs log likelihood of word

C ONCLUSION

We interpret the results of the experiments and the model as indicating that although

grammaticalitycan be treated to a first approximation as a binarydistinction, a more accurate

picture is obtained byregarding it as a gradient (stochastic) propertyof words.

R EFERENCE

Coleman, J. and Pierrehumbert, J. (1997) Stochastic phonological grammars and acceptability. In Computational

Phonology: Third Meeting of the ACL Special Interest Group in Computational Phonology. Madrid. 49˘56.

Marslen-Wilson, W. D. and T yler, L. K. (1981). Central processes in speech understanding. Philosophical

Transactions of the Royal Society of London, B, 295 , 317-332.