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More crucially, it should noted that the parameters proposed in 4.38 do nor constitute a
solution to the assignment of penultimate stress. While they succeed in correctly assigning
stress to a seven-syllable word, stress assignment would be sensitive to the /ength of the
* string, with the ratio of alpha and beta being roughly equal to the proportion of syllables to
the right and left of the assicned stress.!® Generally, analyses where both alpha and beta
are positive should be highly marked, if not entirely rejected.

4.3.5 Garawa

Up to this point in the discussion, it might be argued that the computational
network proves neither better nor worse as a tool for describing stress systems than
competing constituency or grid-based analyses. In large measure, it utilizes parameters
that are rather paralle] to the parameters described by Halle & Vergnaud or Dresher &
Kaye. The description of more complex stress systems such as Garawa or Lenakel
provides a better vehicle for comparison. In Garawa, stress is assigned to the initial
syllable, the penultimate syllable, and alternating syllables counting back from the
penultimate syllable. Additionally, Garawa is stress clash avoidant, preventing a secondary
stress from appearing on the second syllable.

For Halle & Vergnaud, the Garawa pattern can be captured by positing the
following parameters:

(45) Garawa: [+HT] [+BND] L R/L (cf. 5c above)
* * * *

*) (* *) (* ) *)

18The - question of whether a computational device should formally exclude the possibility of even
describing such marked or impossible states (i.e. excessive weak generative capacity) will be addressed in
section 6.5.
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To account for the pattern in words with an odd number of syllables, Halle & Vergnaud
must posit a specific stress deletion rule which they admit "is the only means available to
obtain this result." The rule—delete an Line 1 asterisk which is follows a Line 1
asterisk—is arguably, an inelegant and potentially very powerful theoretical device.1?

The network, on the other hand, provides a straightforward mechanism for dealing
with stress clash. A recognition device which assigns stress to a local maximum directly
excludes stress clash by forcing a choice between the competing stresses. The choice of
parameters within the system determine which of the two competing stresses will be
realized in any given language (Figure 4.46 illustrates odd-parity words; 4.47 illustrates
even even-parity words).

Garawa Garawa
" T~ /""\
<& .Y
Alphe 0 60 Alphx-0.60
Betx: 0.00 Baix 0.00
R -
Figure 4.46 Figure 4.47

4.3.6 Lenakel

Lenakel poses an even more difficult set of problems for traditional constituency-
sensitive analyses. Halle & Vergnaud describe the distribution of stresses as follows:

In Lenakel, main stress is located on the penultimate syllable in the large
majority of words and on the final syllable in a class of specially marked
words. As in a great many other languages, the main word stress is
preceded by a series of subsidiary stresses. In nouns these fall on every
even-numbered syllable preceding the main stress; in verbs they fall on odd-
numbered syllables preceding the main stress, except for the syllable
immediately preceding main stress (p. 216).

191t is also important to note that the destressing rule posed here is not equivalent to P9 in Dresher &
Kaye (cf. #7). Dresher & Kaye's parameter alternatively defoots a weak foot in clash. In the Garawa data,
the weak foot receives the stress.
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Ignoring for a moment the marked class with word-final stress the principal complication
of the Lenakel data is the fact that nouns and verbs appear to require different stress-
assignment procedures.2 For Halle & Vergnaud, the data requires cyclic rule application,
line conflation, two different stress deletion rules and rules that function variably for nouns
and verbs. It is also instructive that a block of three rules (the A/ternator) is required to
account for the default alternating stress pattern.

The dynamic computational network again provides a straightforward account of
the distribution of stresses. The case of nouns proves to be no different than Warao
(Figure 4.22). In Figures 4.48 and 4.49, we illustrate the treatment of nouns with either
odd or even parity.

Lenakel Lennkel
{nouns) {nouns)

Alpha:0.40 Alphx:-0.40
Beta: -0.60 Pax  -0.60

Figure 4.48 Figure 4.49

The only modification necessary for the processing of verbs and adjectives is the addition
of a morphologically-marked word-initial activation (/ = .50), creating an appropriate
stress clash resolution in words with odd-parity.

20Word-final stress is due to the postulation of morphologically marked tense vowels in word-final
position. Such a phenomena can be accounted for directly by positing a positive word-final activation in
such cases. Rather than merely representing a stipulation. the representation of weight-sensitive or
segment-sensitive phenomena will be represented in just this way in quantity-sensitive systems below,
The Lenakel data is further complicated by the possibility that more than one of these morphologically
marked tense affixes can appear in succession. In such cases, an analysis similar to Goldsmith's (1991)
analysis of cyclic stress in Indonesian can account for the data.
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4.3.7 Antepenultimate stress

One the strongest potential arguments for Halle & Vergnaud's constituency-
sensitive stress assignment procedure is its ability to account for antepenultimate stress. If
one utilizes both final extrametricality and right-to-left left-headed constituents,
consistent antepenultimate stress can be generated. Halle & Vergnaud consider it to be a
strength of their theory that it can generate single stresses on the first three syllables, the
last three syllables, but not on intermediate positions. On first glance, it would appear that
the computational network could only generate antepenultimate stresses if it adopted the
strategy illustrated in Figures 4.41-44 during the discussion of Lakota (o, > 0).
Unfortunately, such an approach would be even more length-sensitive for antepenuitimate
stress than for penultimate stress and would invite the charge of excessive generative
power.

The issue is not so easily resolved, however. First, the set of parameters available
to Halle & Vergnaud do permit them to generate single stresses more than three distant
from the edge of the word (cf. #6 above). Moreover, examples of primary surface stress
which fall more than three syllables from the edge do appear and are ostensibly accounted
for using Halle & Vergnaud's rules and parameters. In the discussion of Winnebago below
(4.4.5), we must account for surface forms such as wakiriporoporo where the main stress
appears on the fourth syilable (Figure 4.67). On the other hand, the network coefficients
can be configured in such a way as to reduce the length-sensitivity noted above. If we
assume a positive bias and a positive alpha with an arbitrarily small value, we can
configure beta and a negative F in such a way as to create a very stable antepenultimate
stress (Figure 4.52). Alternatively, we could replace bias with an initial impuise and then
permit beta to be slightly greater than 1.00 (Figure 4.53).
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Macedonian Macedonian

Alphe: 0.0% Alpha: 0.05
Bax 0.50 Bex 108

Figure 4.52 Figure 4.53
4.4 Quantity-sensitive stress systems

In languages that use information concerning syllable weight to assign stress, we
need to assign input activation to syllables other than the first and the last. As discussed in
4.1.2, information concerning syllable weight is directly available from the syllable
network, permitting either discreet integer weight-values {moras) or a continuously valued
weight parameter. Given the additional input activations on heavy syllables, quantity
sensitive stress systems also prove to be unique in the fact that they often permit stress on
adjacent segments (e.g. Koya, Eskimo) and in the complex interactions which appear
between positionally determined stress and weight-sensitive stress (e.g. Komi,
Mongolian,).?!

In formal terms, the assignment of additional activation to heavy syllables is
conceptually equivalent to Halle & Vergnaud's practice of assigning additional Line 1
asterisks to heavy syllables. The network distinguishes itself from that approach,
however, both by permitting a range of input activation values for heavy syllabies and in
the way different input activations interact with each other. In addition to discussing
relatively straightforward cases like Koya and Eskimo {4.4.1), we will examine the
network's treatment of more difficult systems like Komi, Eastern Cheremis, Khalkha
Mongolian and Aguacatec Mayan (4.4.2). To complete the discussion of stress systems,
we will consider the extremely difficult rule interactions that appear in Winnebago (4.4.3)
and Creek (4.4.4). As in the case of Garawa and Lenakel among quantity-insensitive
systems, it is in the analysis of problems such as Winnebago epenthesis that the true value
of the network approach can be appreciated.

21Goldsmith (1992) also discusses the interaction of weight and position in Rotuman and Yapese,
demonstrating that the network can account for the distribution of final stresses.
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4.4.1 Eskimo / Koya

Perhaps the simplest type of quantity-sensitive stress system is that exemplified in
languages like Eskimo, where stress is assigned to the final syllable and to every other
heavy syllable in the word (Touretzky & Gupta 1992). In a constituency-sensitive
approach, such a pattern is achieved by assigning Line 1 asterisks to each heavy syllable
and then constructing unbounded right-headed constituents over the entire string. In the
computational network, the same pattern is accomplished by simply assigning the positive
input activations to / and to each heavy syllable, with no need for either leftward (o) or
rightward () excitation/inhibition. The recogmition device uses a linear threshold (6 > 0)
to assign individual stresses (Figure 4.54). Since Eskimo permits stress clash, a
recognition device that identified local maxima would fail to correctly predict all of the
stresses in the string.

The case of Koya is quite similar. Rather than assigning positional stress to the
end of the word, Koya assigns stress to the first syllable. As reported by Gupta &
Touretzky (1991), Koya assigns a lower degree of stress to heavy syllables than it does to
the word-initial syllable 22 To the extent that Koya (or some similar language) realizes
different degrees of stress, the network could model the pattern by assigning different
input activation values to the [ and H parameters (Figure 4.55).

2
[
[ ST S NP |

Figure 4.54 Figure 4.55
4.4.2 Komi / Cheremis / Mongolian / Mayan

The set of languages exemplified by Komi, Eastern Cheremis, Khalkha Mongolian
and Aguacatec Mayan illustrate an interesting interaction between positional activation
and weight-sensitive activation (cf. Halle & Vergnaud 1987, Touretzky & Gupta 1992).
In Eskimo and Koya, stress appears on both positionally-dependent and additional heavy

22Halle & Vergnaud (1987) do not report a distinction between levels of Koya stress, but such a factor
would not figure in their analysis in any case.
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syllables. In the present set of languages, both positional and weight-sensitive input
activations are present but only a single stress will be realized in the output. In other
words, the various input stresses compete for prominence. In the case of Komi, stress
appears on the first heavy syllable or on the last syilable if all of the syllables in the word
are light. Eastern Cheremis offers the mirror image situation where stress appears on the
last heavy syllable or the first if none of the syllables are heavy. Khalkha Mongolian
reverses the default direction of Komi by stressing the first heavy syllable or the first
syliable if all are light. Mayan represents the mirror image of Mongolian by stressing the
final heavy syllable or the last syllable if none are heavy.

Using Konw as an example, Halle & Vergnaud would account for the distribution
of stress by assigning Line 1 asterisks to all heavy syllables and then constructing
unbounded right-headied constituents. Line 2 asterisks would then by assigned by creating
an unbounded left-headed constituent over the Line 1 asterisks. This would assign the
stress to the lefimost heavy syllable unless, of course, there were no heavy syllables in
which case the only Line 1 asterisk would appear in word-final position. Line conflation
would then apply to eliminate the residual Line 1 stresses.

Within a computational network we can account the distribution of stress in the
languages in question given the assumption that the network can determine a global
maximum as well as local maxima (cf. 4.15).23 As illustrated for Komi in Figures 4.56-59,
given a variety of configurations of heavy and light syliables, the network correctly
identifies the stressed syllable as having the highest final activation (Eastern Cheremis
would be represented by the mirror image of each of the examples).

Komi Komi
All sylisbles light

0a -4

LE

oo

Alpha: 0.80
Bet: 0.00

Figure 4.56 Figure 4.57

23The inclusion of a global maximum as a recognition device option. although hinted at, has been avoided
thus far due to the significant increase in computational complexity that it imposes on the network. The
simplest architecture for computing a global maximum would be to place an additional layer of units on
top of a recognition layer that diagnosed local maxima. Alternatively, we could create a competitive net
among the units in the recognition layer so that ultimately only one could be active.
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The case of Mongolian, where the default stress in the case where no syllables are
heavy is on the initial instead of the final syllable, can also be successfully modeled by the
network {even without the identification of a global maximum). The key to the Mongolian
case is to make the word-initial activation arbitrarily small so it is only realized in cases
where no other activations are present in the network (Figures 4.60-61, Mayan is
represented by the mirror image).

Mongolian Mongolian
All syllables ight

oo
LL e
Lo

a07 +

Figure 4.60 Figure 4.61
4.4.3 Winnebago

On first glance, Winnebago offers a very strong warrant for a metrical analysis that
is sensitive to the construction of metrical constituents. According to Hale and White
Eagle (1980), stress is assigned in Winnebago to every odd-numbered mora in the word
except for the first (e.g. 3,5,7 etc.). Halle & Vergnaud account for the stress pattern by
marking the first mora as extrametrical and then constructing right-headed binary
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constituents from left to right. While such a procedure successfully assigns stress to every
odd-numbered mora other than the first, it also assigns stress to the final mora in words
with an even number of moras. In general, defective binary constituents are assigned a
line 1 asterisk. In situations where the directionality of constituent construction and
headedness agree this creat«s no problem.

L/R Left-headed R/L Right-headed
* * * * * *
a 2 6 49 © » ¢ 3 @E %

The binary constituent construction algorithm (the Alternator) overgenerates stress
because Winnebago exemplifies a situation where the directionality parameters don't
agree.

L/R Right-headed

* * *

1> @2 3 @ 5 (6

Halle & Vergnaud eliminate the inappropriate stress by a rule that deletes an asterisk if it is
directly preceded by an asterisk {cf. Garawa stress clash elimination).

A more remarkable justification for constituency comes in the complex interaction
between stress assignment and the insertion of epenthetic vowels (Dorsey's Law). Three
classes of words can be identified (data from Halle & Vergnaud, p. 32; epenthetic vowels-
indicated by parentheses).

(62)a. hoshwazhi —» hosh(a)wazha
<1> (2 3) <1>x (2 3)

ha rakishrujikshna -» ha rakish(u)rujiksh(a)na
<I>(23)(45) (6) <1>23)x(45 y(6)

{62)b. ma ashrach — ma ash(d)rach — ma ash(a)rach
<I>2 3) <I>2 x 3) <1>(2 x) (3)

hi rakrohd — hirak(é)rohd — hi rak(d)roho
<I1>(23)4) <I>(1x 3)@)  <I>2 x)3 4)

hi rakroéhoni ra — hi rak(¢)rohoni ra —  hi rak(d)rohoni ra
<I>(23)(45)6) <1>(2 x 3)E5)(6) <1>2 x)3 4)(56)
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(62)c. wakripras — wak(i)rip(a)ras  — wak(i)rip(a)ras
<1>(2 3) <1>x(2y3) <1>x{2 y)3)

wakriproprd — wak(i) rip(é)rop(o)ro  — wak(i) rip(¢)rop(d)ro
<1>(2 3)4) <1I>x(2y 3)z 4 <1> x (2 y)3 z)}(4)

In the first group of forms (62a), the epenthetic vowels neither attract stress nor influence
the original stress pattern of the word. In the second group, the epenthetic vowels both
attract stress and affect the stress pattern to the right of the inserted vowel. In the final
group, some of the epenthetic vowels are stressed while others are not. The key
observation is the fact that epenthetic vowels that are active appear within metrical
constituents while the inert vowels appear between previously constructed constituents.
Since constituents are binary, the insertion of an additional syllable violates the licensing
conditions that created the constituent. Halle & Vergnaud then propose the Domino
Condition to appropriately restructure the string,

(63) Domino Condition: The introduction of an additional position inside a
bounded constituent destroys that constituent and all constituents to its
right if the Constituent Construction rule applied from left to right, and all
constituents to its left if the Constituent Construction rule applied from
right to left. Constituent structure is reimposed on the affected substring
by a subsequent reapplication of the Constituent Construction rule (p. 33).

Since the application of the Domino Condition is sensitive to whether epenthetic vowels
occur within or between previously constructed constituents it is not simply the case that
metrical structure is assigned to surface strings. As a result, the Winnebago facts appear
to warrant both metrical constituents and ordered denvations.

Before proposing a network alternative, several observations need to be made
concerning Halle & Vergnaud's analysis. While it does generate appropriate surface
strings, it does so at the cost of a great deal of theoretical machinery and derivational
complexity (rule ordering, multiple reapplication of metrical constituent constnuiction rules,
stress deletion, extrametricality, etc.). The analysis also results in a great deal of surface
opacity. While the insertion of inert epenthetic vowels between constituents could be
viewed as "preserving" the underlying stress pattern, it creates patterns that violate surface
generalizations. Stress ends up appearing on even-numbered syllables instead of odd-
numbered syllables. Words such as hoshawazhd begin with three unaccented syllables
with a single accent on the fourth syllable. Other words (e.g. harakishurujikshand) have
two successive unaccented syllables intervening between accents, thereby apparently
violating rhythmicity. On the other hand, the words which contain only active epenthetic
vowels (thereby triggering the Domino Condition) appear to satisfy all surface
generalizations.

Additionally, the rule interactions between the Domino Condition and epenthesis
are not clearly identified. Halle & Vergnaud do not indicate whether all epenthetic vowels
are added at one time prior to the application of the Domino Condition or whether each
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individual application of epenthesis automatically triggers the Domino Condition if its
conditions are met.2¢ Rather than being simply an issue for theoretical speculation, the
choice potentially has empirical consequences. Given a string a syllables where epenthesis
occurs between the second and third syllable and between the fourth and fifth syllable, the
variable ordering of epenthesis and the Domino Condition produces different surface
configurations.

Extrinsic ordering (stressonx, 4, 5, 7)

Epenthesis <I>2x3)4y5 6D
Domino Condition <1>(2x)(34)(y3) (6 7)

Continuous application (stress on x, 4, 6)

Epenthesis <I>(2x3)(43)(6D
Domino Condition  <1>(2x) (3 4) (5 6) (7)
Epenthesis <>2x)CHYGH D)
Domino Condition doesn't apply

Stress deletion <I>2x) By (56 (7)

Halle & Vergnaud include a case where the application of the Domino Condition
incorporates a syllable which would have appeared between constituents (wakripropro —
wakiriporoporo, but they do not include the converse, so one could only speculate
concerning its treatment.

It should also be noted that the formulation of the Domino Condition results not so
much from the natural constraints of the theory as from analytical choices. For instance,
one could imagine an analysis which permits foot extrametricality or which posits a rule
that destresses the first foot.2* In such an analysis, left-headed constituents would be
constructed left to right beginning with the first syllable. With left-headed binary
constituents, we would generate the correct pattern of stresses in words with an odd and
even number of syllables without the stress deletion rule that eliminates the stress in the
final defective foot in a word with even parity. Of course, we would also destroy the
generalization on which the Domino Condition is predicated. Inert epenthetic vowels
would appear within constituents and active epenthetic vowels would appear between

24A similar debate appears in the syllabification literature between approaches the extrinsically order
syllabification as a rule within phonological derivations (Kiparsky xxx) and those that permit it to
automatically apply every time a phonological rule potentially demands it (Itd xxx).

Z5Halle & Vergnaud argue that permitting more than one syllable to be extrametrical would
inappropriately give a theory too much power, but they already find it appropriate to permit either syllable
extrametricality or segment extrametricality (i.e. word-initial V syllables would be extrametrical but word-
initial CV syllables would not be, cf. Archangeli's (1986) analysis of Western Aranda). While foot
extrametricality or a rule that simply destresses the first foot may well inappropriately add to the power of
the theory, the alternatives required to accommodate the facts also serve to reduce the theory's natural
constraints (stress deletion, Domino Condition).



110

them. In such an alternative worid, however, this failure would not be considered an
embarrassment. One would simply reformulate the Domino Condition and justify it with
the observation that all syllables must be incorporated into well-formed metrical structure
(parallel to syllable tactics). Once a licensed foot is constructed it is not sensitive to the
insertion of additional phonological material within it. New material that falls between
well-formed feet would violate metrical tactics, however, triggering the newly
reformuiated Domino Condition.

More importantly, Halle & Vergnaud's suggestion that only the construction of
metrical constituents can capture the contrast between active and inert epenthetic vowels
misses a very important observation. With right-headed binary constituents, epenthetic
vowels which fie between constituents follow metrical heads (stress peaks/strong
positions). Those that appear inside of constituents follow non-heads (weak positions).
As a result, a grid analysis could be offered that did not require recourse to metrical
constituents. More importantly, as will be noted below, the distinction between following
a stress peak versus following a trough allows a straightforward network account of the
distribution of stress in Winnebago that elinunates the need to construct (and reconstruct)
constituents.

Before considering the effect of epenthetic vowels on Winnebago stress
assignment, we will briefly consider the basic stress assignment procedure. In 4.3.7 we
described a procedure whereby antepenultimate stress can be modeled by using
appropriate positive values for alpha and beta and a negative final activation. Such a
procedure only generates a single stress, however, rather than the rhythmic pattern
required for Winnebago. The appropriate pattemn can be generated, however, with the
following general parameters:26

{64) Positional activation: />0, F=0
Weight activation: not applicable; L =0
Lexical/Morphological activation: A > 0 (assigned to epenthetic syllables)
Lateral inhibition: p<-1;, a=0
Stress assignment: © >/

261n order to account for all Winnebago forms, F must also have a positive value greater than |/*4+6.
This will account for bisyllabic forms where the final syllable is stressed. Even though lateral inhibition
from the nominally active initial syllable would make the second/final syliable negative, its own activation
would succeed in making it exceed the threshold. But in longer words with an even-number of syliables,
the cumulative impact of lateral inhibition would outweigh the final syllable's internal activation, thereby
preventing it from being a peak.
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Winnebago Winnebago

Figure 4.65 Figure 4.66

The two key parameters that distinguish the system are the values for § and 6. The use of
a value of beta that exceeds -1 in magnitude permits successive wave peaks to increase in
value. When combined with a threshold that says a realizable stress peak must exceed the
value of the Initial parameter, the parameters create an alternating wave with peaks on
odd-numbered syllables. Since the first unit has the value / it cannot, by definition exceed
the threshold. In effect, the entire first "foot" becomes extrametrical .27

When epenthetic vowels are inserted into various positions in the string, the
network can continue to correctly distribute stress by considering each syllable with an
epenthetic vowel to be phonologicaily active (i.e. possess positive input activation M).
Given an appropriate input value, when a syllable with an epenthetic vowel is inserted
after a stress peak, it interrupts the rhythmic structure of the word. Serving as neither a
stress peak or trough it, in essence, restarts the wave. While it fails to be a peak both
because it is not a maximum and because it falls below the threshold, it generates a new
wave that causes the syllable two distant to become a stress peak (Figure 4.67). While the
effect is identical to that generated by Hale & White Eagle's analysis, the mechanism is
quite different. Rather than assuming that epenthetic vowels "between constituents” are

Z7While such a move might appear to increase the power of the network it does so in a very natural
fashion. Each of the parameters that are used are independently necessary for even simple stress systems.
Allowing B to have a magnitude greater than -1 falls within the convergence zone of the chart at the
beginning of the chapter (« is 0 or very small). It will also be necessary for quantity-sensitive systems
such as Creek (cf. 4.4.4). The stipulation that the value of © exceed the value of J is only marginally
more difficult to learn than learning a fixed value. It is also analogous to analyses that set the value of 6
as essentially equal to / or / multiplied by o or B (cf. 4.12a, 4.12b, 4.16a, 4.16b). Assuming that fears
about excessive generative power justify the rejection of a theory, it should be noted that the linkage
between 1 and 6 does not produce such power. It would be computationally very difficult, if not
impossible, to set § such that an arbitrary number of stress peaks would either be accepted or rejected. As
discussed, it can only to be used to either include only the peripheral stress peaks or exclude only the
peripheral stress peaks. Compared to the alternatives offered by Halle & Vergnaud (e.g. segment
extrametricality, syllable extrametricality, stress deletion, line conflation), the network model is highly
constrained.
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inert, it is precisely because they are phonologically acnve that they can interrupt the
rhythmic structure while preserving subsequent stresses.

Winnebago
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Figure 4.67

In the case where epenthetic vowels are inserted after a stress trough, the resulting
stress configuration is achieved in a straightforward fashion. The introduction of an
additional input corresponds to a position that would be a stress peak anyway. The
surface result is therefore strictly rhythmic. Since the epenthetic vowel adds a position to
the string, each subsequent stress is moved, thereby modeling the effects of the Domino
Condition.
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Winnebago
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Figure 4.68

In the next illustration, we consider a case where several epenthetic vowels are
added to a single word (wakripropro — wak(i)rip(ojrop(o)ro). The network not only
succeeds in accommodating several additional inputs, but more importantly, correctly
leaves the first three syllables unstressed.
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Winnebago
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Figure 4.69

In the proposed analysis, surface stress can be predicted directly from surface
syllabification as long as the positions of the epenthetic vowels are marked by the input
activations. Depending on where the additional inputs are inserted, they serve as either a
harmonic or a counter-harmonic influence. No additional machinery or constraints are
necessary. The seeming complexity of the Winnebago data can be accounted for without
complex rule interactions or reapplication of metrical structure assignment.

4.4.4 Creek "tonal accent”

The American Indian language Creek (Haas 1977) assigns a tonal accent utilizing
nearly all of the major conditions that have been described thus far. It assigns a single
cumulative stress determined by both position and weight. In words with no heavy
syilables, the tonal accent is assigned to the last even-numbered syllable in the word
counting from the beginning (penuit in odd-parity words, ultima in even-parity words). In
words with heavy syllables, stress is assigned to the last even-numbered syllable counting
from the last heavy syllable. While such a stress distribution appears to be rather complex
it can be modeled with the following parameters:






