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1 Introduction

The goal of this paper is to examine how much the actual distribution of stress
type among suffixes corresponds to the one theoretically predicted by Partial Ordering
Theory (cf. Anttila, 2002, Anttila and Cho, 1998). 1 further examine if stochastic OT
(cf. Boersma, 1998, Boersma and Hayes, 2001) — similar but more flexible reranking
approach — can predict the distribution better than Partial Ordering Theory does.

In Zamma (2005a), it is proposed that the five stress patterns among English Class
1 suffixes can be properly accommodated within the framework of Partial Ordering
Theory. Based on Optimality Theory (cf. Prince and Smolensky, 1993), this theory
assumes that constraint ranking can be different among subgroups in the lexicon of
a language: different rankings naturally lead to different phonological outcomes. I will
summarize the analysis of English stress patterns in the next section.

This approach raises a further issue. Since factorial typology produces a limited
number of logically possible rankings among constraints, and each suffix is assumed
to have one particular ranking among possible ones, the proportion of rankings that
produce a particular pattern might correspond to the proportion of Class 1 suffixes
which show a particular stress pattern. Anttila (1997), actually, claims that the
proportion of forms in Finnish genitive plurals corresponds to the proportion of
rankings which produce ‘each form. In Section 3, we will check to see if this
theoretical prediction matches actual distribution in the English cases as well by
examining the stress data of various suffixes given by Fudge (1984).

Statistic analysis does not show that the actual proportion completely matches the
prediction, however. In Section 4, we thus examine to see if a more flexible reranking
approach such as stochastic OT (cf. Boersma, 1998, Boersma and Hayes, 2001) will

do a better job for the sake of precise prediction. Section 5 concludes the paper.
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2 Possible Stress Patterns and Partial Ordering Theory

As summarized by Zamma (2003, 2005a), English has the following five major
stress patterns; extrametrical (where stress falls on the antepenult if the penult is light
as in (la)), non-extrametrical (where stress falls on the light penult as in (1b)), non-
retracting (where stress falls on the last syllable as in (2a-d)), strongly-retracting
(where stress falls on the antepenult as in (3a)), and weakly-retracting (where. stress
falls on the penult if it is heavy as in (3b)). Representative suffixes of each pattern

are summarized in (4).

(1) a. (natu)<ral> (himo)<rous> (domi)<nant> (addi)<tive>
b. alco(holi)<c>  a(tomi)<c> ti(tani)<c> sym(phoni)<c>'
(2) a. Japanése, Chinése, Viétnamése, Portuguése, journalése
b. énginéer, voluntéer, pionéer, mountainéer, ductionéer, puppetéer
c. arabésque, ROmanésque, picarésque, picturésque, grotésque
d. novelétte, kitchenétte, marionétte, maisonétte, cigarétte
(3) a. désignate, démonstrate, confiscate; satisfy, récognize, anecdote
b. ellipsdid, mollascoid, stalagmite, eleméntary, perfanctory’
(4) a. extrametrical suffixes: -ity, -ion, -(i)an, -al, -ous, -ive, etc.
b. non-extrametrical suffixes: -ic, -id, etc.
c. non-retracting suffixes: -ese, -eer, -esque, -ette, etc.
d. strongly retracted suffixes: -ate, -(i)fy, -ize, etc.

e. weakly retracted suffixes: -oid, -ite, -ary, -ory, etc.

These various stress patterns can be elegantly accounted for in the framework of
Partial Ordering Theory. In this theory, it is assumed that the 'core' of the rgrammar
of a language is only partially determined. The remaining undetermined parts are thus
fixed differently depending on the subgroup of the language, such as parts of speech,
word classes, inflectional forms, etc. In other words, suffixes can have different
constraint rankings with respect to each other, in terms of Optimality Theory.

First of all, the five constraints in (5) are necessary to account for English stress

' The final consonant nonetheless undergoes so-called extrasyllabicity (cf. Hayes, 1980).
' The final y in -ory and -ary is considered a glide (cf. Chomsky and Halle, 1968, Liberman and
Prince, 1977).
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assignment in general, and the five stress patterns can be identified in the

characteristic rankings among them given in (6) (cf. Zamma, 2005a).

(5) a. ALIGN-R: Primary stress should be right-aligned.
b. EXTRAMETRICALITY (EM):. The final syllable is extrametrical.
c. NONFINALITY (NONFIN): Primary stress does not fall on the final syllable.
d. *CLASH: Stresses should not be on adjacent syllables.

e. WEIGHT-TO-STRESS PRINCIPLE (WSP): A heavy syllable should be stressed.
(6) a. extrametrical: EM > ALIGN-R
b. non-extrametrical: ALIGN-R > EM
c. non-retracting: ALIGN-R > NONFINALITY
d. Strong Retraction: NONFINALITY > ALIGN-R PLUS
*CLASH > WSP, ALIGN-R
e. Weak Retraction: NONFINALITY > ALIGN-R PLUS

either WSP > *CLASH or ALIGN-R > *CLASH

As argued in Zamma (2005a), none of the constraint interactions other than the ones
in (6) produces any phonological alternation. In other words, it is only the rankings
in (6) that are responsible for producing the difference among the five stress patterns.
Note in (6d) and (6e) that the ranking in the first line just makes the word undergo
retraction, and that the one in the second line specifies its type. There are more
constraints which are fixed in English in general, which creates 'Englishness'
compared to other languages, but I will omit them for the sake of page restriction.

It is also pointed out that possible stress patterns can be predicted by the rhyme
structure of the suffix. When it constitutes a heavy suffix (to be precise, when it is
a heavy open syllable (henceforth H(VV)), the stress pattern would be either non-
retracting, Strong Retraction, or Weak Retraction. Moreover, due to optionality of
extrasyllabicity of a heavy closed syllable (henceforth H(VC)), this particular type of
syllable can have any of the five stress patterns. I will summarize possible stress
patterns with respect to the rhyme structure in the Appendix, in relation to possible
rankings among the five constraints. (Since one of the ranking is assumed to be
ranked consistently (i.e. EM > *CLASH), the number of possible rankings is 5! / 2
= 60. See Zamma (2005a) for the detail.)

Each of the five patterns observed for English suffixes can then be analyzed as
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emerging from the particular rankings shown in the Appendix:

@)

rankings in the Appendix

extrametrical L: 13-36, 40-45, 47-48, 52-57, 59-60; H(VC): 13-36
1-12, 37-39, 46, 49-51, 58

1-18, 25-26, 29, 31-32, 35, 49-53, 56

21-22, 27-28, 30, 42-43

19-20, 23-24, 33-34, 36-41, 44-48, 54-55, 57-60

non-extrametrical

non-retracting

Strong Retraction
Weak Retraction

3. Actual Proportions of Stress Patterns
3.1 A Prediction by the Theory

As we have seen, a partial ordering analysis correctly predicts the actual stress
patterns observed in English from the possible constraint rankings. Looking at the
table in (7), however, another issue surfaces: Is it possible to predict the proportion
of each pattern by counting the number of their rankings? Since an extrametrical
pattern has more rankings in (7) than a non-extrametrical one, for example, it is
possible to predict that more extrametrical suffixes than non-extrametrical ones will
appear. In fact, Anttila (1997) argues that, in a partial ordering analysis, the
proportion of forms in Finnish genitive plurals correlates fairly well with that of the
rankings which lead to each form. Can we make a similar prediction for English
stress patterns?

Imagine a situation where a suffix which constitutes a final light syllable is about
to be given a certain ranking. Given the 60 logically possible rankings in the
Appendix, the suffix’s chance of having a non-extrametrical property is 20/60, as that
property is found in 20 rankings (these are checked in the column 'A >> E'). The
same probability is predicted for other suffixes with a similar shape. In total, the
probability of suffixes with this particular thyme structure becoming non-extrametrical
1s 20/60 = 1/3 (i.e. 33.3%).

The same calculation will apply. to suffixes with other rhyme structures in regard
to other stress patterns. In theory, then, it is possible to predict that the proportion of

suffixes with a particular stress pattern will correlate with that of the ranking for that
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pattern. Is this prediction borne out in actual distribution?

First, the numbers of rankings appearing in eéach pattern (7) are listed in (8).

®
EM non-EM non-R SR WR
L 40/60 20/60 n.a. n.a. n.a.
(66.7%) (33.3%)

H(VV) n.a. n.a. 30/60 7/60 23/60
| (50.0%) | (117%) | (38.3%)
H(VC) 12/60 n.a. 24/60 4.5/60 19.5/60
(20.0%) (40.0%) (7.5%) (32.5%)

As for the syllable structure H(VC), those rankings that have two possible patterns are
counted as half for each; that is, rankings numbered 13 to 36 in the Appendix are
counted as 0.5 for 'EM' and 0.5 for either 'mon-R!, 'SR', or "WR'.

Note that it is unnecessary to make a comparison of syllable structure within a
stress type (i.e. within a column in (8)). This follows from the arbitrariness of suffix
form: the syllable structure of a suffix is completely arbitrary, whereas stress is
dependent on the shape of the suffix.

The number of words with a given suffix are not taken into account. Rather, only
the number of 'types' is considered, and not 'tokens'. This is because each suffix is
considered to have a particular ranking, irrespective of how many words contain it.
Thus, counting the number of total words (i.e. 'tokens') is irrelevant for our purposes:
only the number of suffixes (i.e. 'types') with respect to a particular stress pattern is
important.  Note also that the number of words | is heavily influenced by
morphological factors such as 'productivity’. The tokens for suffixes like -oid and -ite
is quite large, for example, but it depends on the amount of materials that chemists

and geologists find in the universe.
3.2 Observation and Examination

In order to determine if the actual proportion of suffix stress patterns corresponds
to the prediction (8), research was conducted on a relatively large number of suffixes

listed in Fudge (1984) — a comprehensive study of English suffixes and compound-

(85)



Hideki Zamma

forming elements (such as -graph) in terms of stress assignment. All the stress-
shifting suffixes were re-examined in order to classify them into one of the five
categories given in (4). This re-examination was necessary because the classification
of suffixes by Fudge is different from the one offered here and rather more
complicated.’

There are, however, several caveats to this investigation. First, we just follow
Fudge in identifying suffixes, some of which might be regarded as dubious.
Determining what a true suffix is and is not requires an extremely ‘careful study
which far exceeds the scope of this article. Moreover, the classification of suffixes
was based only on the data given in Fudge. This might be the reason why some
cannot be determined with respect to retraction type, as we see below. Although there
are limitations, we present what follows as a first trial for calculating the proportion
of stress types among suffixes. A more comprehensive study on the entire English
lexicon will complete the enterprise by excluding dubious suffixes and providing
definitive data for unclear cases.

The results of the classification are as follows:

* Fudge categorizes suffixes as to how far away primary stress is placed from the suffix, rather than
from the right edge of the word — irrespective of the number of syllables of the suffix and/or whether
it carries secondary stress. Consequently, extrametrical suffixes (e.g. -a/) and Weak Retraction suffixes
(e.g. -oid) are both categorized as pre-stressed 2, placing primary stress on the second syllable preceding
the suffix. Furthermore, his categorization is sometimes too descriptive. For example, -ate is categoried
as having a 'mixed' pattern of autostressed (i.e. non-retracting) and pre-stressed 2. It is possible,
however, to analyze this suffix only as a Strong Retraction suffix, since all non-retracting examples are
disyllabic (as Fudge  himself notices), hence immune to retraction so that a degenerate foot is not
produced (e.g. *(cre)(ate), cf. Zamma, 1993).
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®)
type suffixes total
extrametrical L: -age, -al, -an, -et/-or, -ice, -ion, -is, -ity, L: 14
-ive, -Or.g, -our, -ous, -ure, -y; H(VC): -able, H(VC): 4
-ant/-ent, -ist, -ment
non- L: -ic, -id, -ish. L: 3
extrametrical
non- L: -et; H(VV): -ade, -aire, -aise, -ee, -een, L:1
retracting -eer, -ese, -eur, -ier, -ine[i:n], -ique, -ise., -00, H(VV): 16
-oon, -teen, -ute; H(VC): -elle, -enne, -esce, H\VC): 7
-esque, -esse, -ette, -Ness pace
Strong L: -ad*, -gon; H(VV): -ate, -cide, -ene, -erie*, | L:1.5
Retraction -fy, -ine,[ain], -ite, -ize, -oir, -ose, -tude; H(VV):
H(VC): -ast*, -ism 10.5
H(VC): 1.5
Weak L: -ad*; H(VV): -ée, -erie*, -ide, -ile, L: 0.5
Retraction -ineuglain], -1N€chemisy [1:0], -0id, -on, -ory; H(VV): 8.5
H(VC): -ary, -ast*, -ery H(VC): 2.5
total L: 20
H(VV): 35
H(VC): 15

Homonymous suffixes are counted separately only when they show different stress
behavior. This is because the stress behavior of some forms is often the same, except
for minute differences such as subjeétivity to vowel reduction. For example, both
adjective- and verb-forming -afe undergo Strong Retraction, although only the former
sporadically reduces the suffixal vowel (private), but not the latter (activate). These
suffixes are thus counted as one, not two. Other homonymous suffixes, on the other
“hand, show a different behavior depending on meaning or the part of speech they
belong to; thus while the chemical-noun-forming -ine [i:n] is retracting (e.g.
glycerine), the usual nominal -ire is not (e.g. rambourine). These suffixes are counted

separetely.
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As mentioned earlier, sometimes not enough data was found to determine which
category a suffix belongs to, SR or WR. In these cases, 0.5 was counted for each of
the two possible types, indicated by '*' to such suffixes in (9).

It should be noted that (9) contains several suffixes which are usually classified as
belonging to Class 2: -er/~or, -y, -able, -ment, -ist, -ism, -ize, etc. The reason is that
they can be attached to base roots — typiéal Class 1 behavior — in which case
primary stress cannot naturally be preserved from the base, hence must be assigned
anew. The problem of 'dual membership' has been pointed out by several researchers
in the literature (e.g. Aronoff, 1976, Selkirk, 1982, Fudge, 1984, Szpyra, 1989,
Giegerich, 1999, Zamma, 2005b, etc.). ‘

To make the comparison between (8) and (9) clearer, let us summarize the results

in (10). The percentages in the second line are those predicted by the theory in (8).

(10)
EM non-EM non-R SR WR total
L 14 3 1 1.5 0.5 20
(70.0%) (15.0%) (5.0%) (7.5%) (2.5%)
66.7% 33.3% - 0% 0% 0%
H(VV) n.a. n.a. 16 10.5 8.5 35
(45.7%) (30.0%) (24.3%)
0% 0% 50.0% 11.7% 38.3%
H(VC) 4 n.a. 7 1.5 2.5 15
(26.7%) (46.7%) (10.0%) (16.7%)
20.0% 0% 40.0% 7.5% 325%

Informally speaking, the results are somewhat encouraging. Some of the cells show
numbers relatively close to the prediction (e.g. extrametrical L, extrametrical H(VC),
non-retracting H(VV), non-retracting H(VC), and strongly retracted H(VC)), whereas
others are slightly less so (e.g. non-extrametrical L, weakly-retracted H(VV), and
weakly-retracted H(VC)). Only one strongly exceeds the prediction (strongly-retracting

H(VV)). This comparison becomes even clearer in figures 1 and 2.
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Figure 1: Predicted distributions of stress types Figure 2: Observed distributions of stress types

i predicted observed
106% 100%
, www o, o T
S eo% @srR | 5 eo% GsrR |
@ Onon-R | o Onon-R
£ 40% |8 non—EM| £ 40% {8 non-EM’
1% i (] :
20 '8 EM 20% BEM
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L H(wW) H(VC) . L H(VV) H{VG)
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The biggest difference between predicted and observed proportions is that there are
more SR patterns than WR for H(VV), which should be the reverse according to the
prediction.*

Statistically speaking, however, we cannot safely say that the actual proportions
correspond to the predictions. The results of chi-square tests suggest that H(VC)
suffixes have a pattern in which another factor might be at work. First, from the
predicted proportion in (8), the following distribution is expected for 17 L suffixes,
35 H(VV) suffixes and 15 H(VC) suffixes:

(1D
EM non-EM non-R SR WR total
L 11.3 5.7 - - e 17
H(VV) -—- -—- 17.5 4.1 13.4 35
H(VC) 3 -—- 6 1.1 4.9 15

Note that we ignore the exceptional suffixes of the L type because those suffixes can
be regarded as arising from other factors (see footnote 4). These expected distributions
are tested against observed ones in (10). In other words, a Goodness of Fit chi-square
test is independently carried out for each of the suffix type.

The results are as follows: for suffix type L, x* = 1.28 (with 1 df, p < 0.25, after
Yates correction); for H(VV), x? = 11.91 (with 2 df, p < 0.002); and for H(VC),

* We also find a few unpredicted cases where L suffixes show non-retracting, Strong Retraction, and
Weak Retraction patterns. This may suggest that EXTRASYLLABICITY (cf. fn.1) can be violated in
marginal cases; in other words, these exceptional suffixes might be re-classified as H(VC) by
syllabifying the final consonant.
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x? = 1.82 (with 3 df, p < 0.6). The p-value of the H(VV) type strongly suggests that
another factor is working for this type, while those of the others say our prediction
is not bad for the L type and quite good for the H(VC) type.

In sum, we cannot conclude that the predictions made by the theory are completely
borme out by the present investigation. One of the reasons for this might be that the
number of suffixes is rather small compared to the number of possible rankings: in
the case of suffixes with a rhyme structure L, for example, only 20 of them were
found although there were 60 possible rankings. If we investigate the more 'minor’
suffixes which Fudge (1984) did not include, the gap made in the present study may
be filled, making the correlations closer.

Another possible reason for this unsatisfactory result is that the present investigation
relies only on the data given by Fudge (1984), as mentioned above. It was not always
- possible to determine the stress type of several suffixes. An investigation over a larger
corpus may bear on their actual stress type, altering the percentages of some cells in
(10). Moreover, removing the endings whose suffixal status is dubious will have a
similar effect on (10). Hopefully, a more thorough investigations will see the actual
proportions draw closer to the prediction.

Alternatively, it may simply be the case that some rankings are prefered.” In the
case of the H(VV) suffixes in (10), for example, Strong Retraction rankings might be
preferred to weak ones. If this turns out to be the case, we would need some
mechanism to incorporate the preference in a theory of variation within Optimality
Theory. One such attempt is discussed in the next section. In any case, it is certain
that a more thorough investigation is needed to draw a final conclusion, and we await

such research in the future.
4. Prediction within Stochastic OT

Before concluding, let us consider the issue of stress pattern distribution in another
theoretical framework, specifically, the theory known as stochastic OT (cf. Boersma,

1998, Boersma and Hayes, 2001). Essentially this theory is based on the same

® Hammond (2004) tries to develop a theory which allows for such a preference.
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assumptions as Partial Ordering Theory in that several constraints can be ranked
freely with respect to each other, but is somewhat more flexible in that their ranking
is assumed to be stochastic.

Note that the analysis of the preceding section relies heavily on the implicit
assumption that each ranking has an equal chance of occurrence: between WSP and
*CLASH, for example, both rankings *CLASH > WSP and WSP > *CLASH have an
equal chance. This might not be true, however, particularly given that there are more
Strong Retraction cases than predicted for suffixes -With H(VV), as shown in (10). It
might be the case that the ranking WSP > *CLASH has a better chance of occuring
than *CLASH > WSP. Stochastic OT makes it possible to accomodate such
probablistic differences in constraint ranking.

Constraints within this theory have a ranking wvalue in arbitrary units. The

hypothetical case in figure 3 serves as an example:

Figure 3: A sample ranking

Constraint A Constraint Constraint C

probability

< high ranking low ranking —

In this case, there are more chances of ranking A > B than there are of B 2> A.
The latter is only possible when a ranking value is taken from the small area
designated (a). On the other hand, the ranking C > B, which arises in area (b), has
more chance of occurring than B > A, but still less than B > C.

In other words, the predictions will be the same as Partial Ranking Theory when
the probability curves of the constraints overlap completely. Given the proportion in
(10), the ranking values of the constraints are predicted to be quite close, but
differing slightly.

In order to see how much difference the constraints have in their ranking values,
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a simulation was carried out with the PRAAT program. Following Apoussidou and
Boersma (2004) and Apoussidou (2006), 40,000 data pieces of trisyllabic and
quadrisyllabic forms were fed to the learner.® The input forms of the data given to

the learner are as follows:

(12) Trisyllables Quadrisyllables
LLL LLLL  LHHL
HLL , HLLL LHLH
LHL ' LHLL LLHH
LLH LLHL HHHL
HHL LLLH HHLH
HLH HHLL HLHH
LHH HLHL LHHH

HHH HLLH HHHH

All the logically possible output forms of foot structure are created from these inputs.
Several simplifications are made, such that outputs will not contain any degenerate
~ foot or consecutive unmetrified syllables (e.g., (H)LL<L>). The reason is that
constraints prohibiting these structures are ranked higher than the five constraints
under consideration here. Furthermore, no distinction between H(VV) and H(VC) is
made in order to avoid too much complexity in manipulation.

The values of output distribution given to the learner were in accordance with the
proportion of the stress patterns in (10). Because no distinction was made between
H(VV) and H(VC), their values of non-R, SR, and WR are collapsed into one. In
ambiguous cases, the values of both possibilities are accumulated. ('L L)("H) (where
primary stress is on the first syllable) can be regarded as either SR or WR, for
example, hence their values are added. Similarly, the value for a stress pattern is
divided by the number of possibilities when multiple output forms are available. H('L
L) and ("H)Y('L L) are both possible non-EM pattern for the input HLL, for example,

hence the value of a non-EM pattern for L is evenly divided into two.

% Disyllabic forms were not included because of the simplification made in the simulation, in which no
degenerate foot is created. With this simplification, no extrametrical pattern can be produced for a form
with LL; e.g. *(L)<L>.
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Following Apoussidou and Boersma (2004) and Apoussidou (2006), the plasticity of

a reranking step is set at 0.1, evaluation noise at 2.0. The result of the simulation is

as follows:
(13)

constraints ranking values

EM 20.016

ALIGN-R 18.791

NONFIN 18.623

*CLASH 17.421

WSP 16.556

As is obvious from (13), each constraint turns out to have different values. If we look
at them closely, however, we notice that each one is very close to another, suggesting
considerable overlapping. It is then possible to suppose that the five constraints are
ranked freely with respect to each other in overlapping areas, producing the same
variation observed in previous sections. The distances in value between EM, on one
hand, and *CLASH/WSP, on the other, are rather far, but this conforms to our
analysis: EM is assumed to be ranked higher than *CLASH (as discussed in Zamma,
2005a), and EM and WSP do not interact to produce any phonological alternation.
The fact that EM has the highest value also conforms to our analysis. Recall that -
only EM can be ranked higher than WSP(VC), which is ranked higher than any of
the remaining four constraints (cf. Zamma, 2005a).

Of course more careful simulation is necessary through manipulation of simplified
processes in the research undertaken here. It is highly likely that those adjustments
will enable the predictions to be more precise. We can at least conclude that Partial
Ordering Theory makes good predictions on the actual proportions of stress patterns.
When there is considerable overlap between the ranking values of the constraints, the
predictions are the same for the two theories, since they are based on the same basic

assumption — i.e. some constraints are ranked freely with respect to each other.
5. Conclusion

The wvarious behavior of English Class 1 suffixes is best analyzed within the

framework of Partial Ordering Theory. Since it is assumed that in a given language
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only 'core' grammar is fixed while some parts are left unfixed, it naturally follows
that phonological patterns will differ from each other due to differences in constraint
rankings depending on lexical groupings.

From the list of all possible rankings, one is tempted to predict the proportion of
each pattern from syllable structure. Studies on a wide number of suffixes suggest
- that the present analysis does a good job at predicting actual proportions, although
some of them are not statistically proved. Simulation within stochastic OT shows that
most constraints are ranked quite close to each other, although they do not overlap
completely. A more thorough investigation of the English lexicon is necessary. At the
very least, we conclude that the present approach is on the right track in accounting

for both variation and distribution of stress patterns in relation to English suffixes.
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y-uou y-uou WA-Uou || MM \'4 M A NLINON | HSVID4 WA dsm A-NOITY | 11
J-uou | Y-uou AH-Uou M v \» M HSVIDy | NIINON WA dSM A-NOITY | OI
J-uou J-uou WH-Uou | UM v A M HSVTD4 WA dSm NIANON | d-NOITY | 6
J-uou J-uou WH-Tou | ¥ A4 A M HSVTID4 dSM INA NINON | ¥-NOITY | 8
J-uou Y-uou . WH-uou M A4 \» \» dSM HSVID« INA NIANON | ¥-NOITVY | L
J-uou J-uou WH-uou am A" \» \» NIANON HSVTID 4 dSM W4 A-NOITV 9
J-uou y-uou NH-uou M v M M HSVID NIANON dSM NH U-NDITY S
Jg-uou y-uou WH-uou {1 M v M M NIINON dSM HSV'ID 4 NA A-NOITY | ¥
J-uou J-uou NF-uou M v M \f dSM NIANON HSVT)y WH Y-NOITY | €
y-uou Yy-uou NF-Uou || MM \'% A M HSV I dSM | NLINON WA Y-NOITY | T
J-uou Jy-uou NH-uou AM A4 \» A dSM HSVT )y NIANON WH A-NOITY I
OMH | (AMH 1 Id |D ‘M V| NKV | 3LV
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AM/INA M NH M M I-NOITV | NIINON | HSVIDx dSM NH 9¢
Y-UOUW/NH | f-uou INH aM M M NIANON | ¥-NOITY | HSVID)4 dSM WH c¢
AM/INA M INH . M M A-NOITV | HSVIDs | NIANON dSm WH 123
AM/NHE Im INH aM M HSVIDs | Y-NOITY | NIINON dSM NH £e
Y-UOU/NH | f-uou INH UM M M NIANON | HSVIDs | ¥Y-NOITY dSm WH (43
Y-UOU/NH | Y-uou NH am M M HSVIDs | NIANON | ¥-NOI'TY dSM NH 1€
AS/NA s WH qS J Y-NOITY | NIINON dSM HSVTI)« NWd 0¢
Y-UOW/NYH | Y-uou WY ds ) M NIJNON | ¥-NOI'TY dSm HSVT)« NWH 6¢
AS/NA s Wd qs J Y-NOI'TY dSMm NIANON | HSVTD)4 N4 8¢
YS/NH s WH ds D dSM Y-NOITY | NIINON | HSVI)y NWH LT
HUOU/NH | J-uod WH qS J M NIINON dSm U-NDITY | HSVIDy WH 9¢
Y-UOU/INH | Y-uou NH ds D M dSM NIANON | ¥-NOITV | HSVID« NWH 54
AM/NA aqm NH qm M U-NOITY | HSVTD4 dSm NIANON WH v
AM/NA IM WH M M HSVIDs | Y-NOI'TV dSM NIANON NH 34
AS/WH das NH qS D A-NOI'TY dSm HSVIDs | NANON NWH (44
AS/WH ds INH s D dSM A-NOITY | HSVIDs | NIANON NH I¢C
AM/NH dm INH qam v HSVT)y dSM A-NOITY | NIANON NWH 0¢
AM/INH am WH dM v dSm HSVIDs | Y-NOITY | NIINON WH 61
Y-UOu/NH | g-uou N4 am v M NIANON | HSVID« dSM Y-NOI'TY NWH 81
H-UOU/INH | ¥-uou Nd qMm A4 M HSVTDs | NIANON dSM A-NOITY NWH L1
A-UOU/NH | Y-uou INH qm v M NIINON dSM HSVIDs« | Y-NOITVY NWH 91
A-UOU/NY | f-uou NH am v M dSM NIANON | HSVIDs | Y-NOITVY NH !
H-UOW/INH | f-uou WH dM v M HSVTID dSm NIANON | ¥-NOI1y WH vl
J-UOU/NH | Y-uou WH am v M dSM HSVIDs | NIANON | Y-NOITV NH ¢l
J-uou Y-uou WH-uou IM v M HSVT)x NH NIANON dSM Y-NOITY | 71
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Im dM NH am M A-NOITV | HSVTIDx INH NIANON dSm 09
am aMm NH aM M HSVIDy | d-NOI'TV INH NIINON dSM 6¢
dM dM JAVIC QLA LU (R U M M HSVTID WH A-NOITV | NIANON dSM 8¢
am am NH aM M YNOITY | NIANON | HSVTIDy INH dSM LS
Y-uou J-uou WH am M M NIANON | Y-NOITV | HSVI)« INH dSM 9¢
AM am WH aM M A-NOITY | HSVID. | NINON INA dSM 39
aMm am WH M M HSVTDy | Y-NOITY | NIINON N dSM 125
J-uou d-uou NH aM M M NIANON | HSVIDys | Y-NOITV INH dSm €S
y-uou -uou NH M M N HSVIDy | NIINON | Y-NOITY NH dSM [4%
y-uou J-uou WH-uou AM M \» \» HSVTD WH NIANON | ¥-NOITVY dSM 1¢
J-uou J-uou NH-uou M M M M NLINON HSVT)g WH A-NOI'TY dSM 0¢
j-uou J-uou WH-uou IM M \» \» HSVT)« NIANON WH A-NOI'TY dSM 6t
am aM WH qAM M A-NOITY | HSVIDx H dSM NIANON | 8t
aM am WH dM M HSVI)y | Y-NOITV WH dSM NIINON | L¥
aM UM Wd-uou | ¥M M A HSVTID INH A-NOITY dSM NIANON | 9%
dM aM WA AM M A-NOITY | HSVID4 dSm Nd NIANON | &F
aMm aM WH am M HSVIDy | d-NOITV dSM N NIANON | ¥¥
s ds NH ds 9) Y-NOITY dSm HSVTD INH NIANON | ¢¥
ds ds WH das D dSM ANOITY | HSVIDx NH NIANON | Z¥
am am NH R0 v HSVID dSm U-NOITY NH NIANON | 1¥
UM dM WH aM v dSm HSVIDs | ¥-NOITVY NH NIANON | OF
aM UM INg-uou ( gM v A HSVTIDx NH dSm A-NOITY | NIANON | 6¢
dM dM INH-uou | UM v M HSVTIDx dSm INH Y-NOITY | NIINON | 8¢
aM UM INg-uou | ¥M v A dSMm WH A-NOI'TY | NIANON | L€

HSVTDy
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