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Swedish word stress in optimality
theory

Johan Frid

1 Introduction

The purpose of this paper isto give an introduction to how lexical word stress
in Swedish can be analysed with modern phonological theories as metrical
phonology (Liberman 1975) and optimality theory (Prince & Smolensky
1993). Central concepts and structures within the phonologica theories are
introduced and discussed, and examples of how the word stress pattern of
Swedish can be treated within optimality theory (OT) are given. We will ded
both with monomorphemic words, as well as compound words and affixes.

2 Metrical phonology

Within OT, word stress has mainly been analysed using concepts borrowed
from metrical phonology, e.g. feet and syllable weight. We will, therefore, first
give a short introduction to this theory.

Metrical phonology is a theory about rhythm and stress in languages, and
part of its roots comes from the metrical descriptions of poetry in the
Antiques. However, the origin of modern metrical phonology came with
Liberman 1975 and it was further developed by e.g. Liberman & Prince 1977.
One of the distinguishing characteristics of metrica phonology is that it not
only shows the relationship between different prominence levels, but aso the
grouping pattern, i.e. the forming of prosodic groups triggered by stress.

2.1 Prosodic hierarchies

In order to describe lexical word stress, a prosodic hierarchy is used. The basic
form of this has three leves. syllable, foot and word. The syllables are the
smndlest units and carry stress. On the foot leve syllables are grouped
together, and one syllable within every group is identified as the head of the
foot. On the word level one foot is identified as the head foot, aso becoming
the head of the whole word. Nespor & Voge 1986 and Hayes 1995 put
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another level above the word (but below the phrase): the dlitic group. We will
use thislevel to treat the word stress pattern of compound words (see Tableau
5). Often another level below the syllable is used: the mora level. A mora is an
abstract length unit, and is used to show the weight of a syllable. Following
common procedure, we will use Greek letters to symbolise levels, eg. amdl
sigma (o) for syllable, and small mu (w) for mora.

2.2 Metrical grids

The rhythmical structure of linguistic units is usudly illustrated in metrical
grids. Thisis done by symbolisng each unit on a given level. A strong unit
receives the symbol ‘x’ and a weak unit the symbol ‘.. In order to show the
grouping structure, parentheses are put around the units that are grouped
together, see (1). Putting each leve in the prosodic hierarchy on a line of its
own shows the hierarchical structure.

(1) Levd
Word ( X )
Foot (X -) (x 2)
Syllable o o o o
re dr se... ra reducera ‘ reduce’

In (1) it can be seen that the word’'s main stress is on the penultimate
gyllable, while there is a strong, rhythmically induced, unstressed syllable in
initial position. The grouping relations are seen as well. An important principle
within metrical phonology isthat a strong unit on one level must be supported
by a strong unit in the same column on the level below. This is what Hayes
1995 calls The Continuous Column Constraint.

2.3 Parameters

It is common to formalise the description of the metrical structure of a
language by using the following five parameters (based on Hayes 1995 and
Kager 1995):

1. Boundedness. whether the language has feet with more than two syllables
or not.

2. Quantity sendtivity: whether the language distinguishes between different

syllable weights or not.

Foot headedness. where the head of thefoot is.

Word headedness: where the head of the word is.

5. Directionality: the direction of foot-formation (forward or backward).

W
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2.3.1 Parametric analysis of Swedish. The description of stress in Swedish
non-compound words in Bruce 1998 yields the following parameter vaues
Swedish has bounded feet (the fundamenta pattern is disyllabic), is quantity
sengitive (interacts with the weight of the rhyme of a syllable), the foot head is
left-bounded (trochaic), the word-head is right-bounded, and the foot-
formation starts at the right edge of the word. In compound words each
morpheme is analysed first, then the position of the main stress is determined.

2.4 Universal foot inventory

A later stage in the development of metrical theory abandons the parametrical
description since they can combine to create stress systems that are either rare
or unattested (Hayes 1987). Instead, a set of foot structures is suggested,
which function as theoretical primitives. These are givenin (2).

(2 Syllabictrochee (X -)

o o
Moraictrochee: (X -) oo )
Ou  Ou Ouu
lamb: (- X) oo )
Ou  Ouu Ouu

2.4.1 Feet used by Swedish. According to Riad 1992 the dominating foot in
Swedish is the moraic trochee, which is redlised either with a long vowe
consisting of two moras or a short vowel + consonant, which realise one mora
each. However, see 4.5!

2.5 Extrametrical syllables

Some gyllables cannot be grouped together with any other syllable and can
aso not form a group of its own since it only has a weak unit (less than two
moras).

When a syllableisweak (lessthan two moras), but is unable to form a foot
with another syllable, the weak syllable is cadled extrametric, and is left
unparsed by the foot-forming procedure. This occurs e.g. in words with two
syllablesand fina stress, like banan ‘banana . Extrametric syllables are shown
within angled brackets, asin (3).

QB <o> )
ba nA...n
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3. Optimality theory
Here we give a brief presentation of the structure and andysis method of OT.
Central concepts as tableaux, constraints and rankings are introduced.

3.1 Introduction

OT (Prince & Smolensky 1993) is a development of generative grammar and
shares its attentions towards formal descriptions and search for universal
features among the world's languages. The centra idea within OT is that
surface forms in languages are the result of a tug-of-war between competing
grammatical principles, cdled condraints. In this way OT differs from
traditiona grammar, which uses rewriting or transformational rules. In
traditiona grammar, one form is derived from another with rules. In OT,
representations are eiminated when they violate a constraint until one
candidate remains, the winning or optimal candidate. OT thus concentrates on
the interaction between grammatical principles.

OT should be seen as a genera theory of grammar. It has mostly been used
for phonology, but the number of studies within syntax and morphology is
increasing. OT, like generative grammar, clams to be a theory about the
human language capacity.

3.2 Structures, concepts and analysis method

An optimality theoretic description of a linguistic phenomenon consists of an
input form, a grammar (sometimes called GEN) that generates dl possble
output candidates from the input, and a set of constraints that decide the
outcome of the grammar. The constraints are ranked, i.e., they are applied in a
specified sequential order. The constraints are also universal, i.e,; they are vdid
for dl human languages. Structural differences between languages depend on
different rankings from one language to another.

Since the constraints eiminate candidates as they are applied, the find
remaining candidate is the winning or optimal candidate. In order to ‘win’, to
become the optimal candidate, a candidate does thus not need to satisfy 4l
constraints in order to be grammatical, it suffices that it is better than dl the
competing candidates (for the same underlying input form). Thisis perhaps the
greatest difference between OT and traditional grammar. The mechanism that
evaluates the grammar is sometimes caled EVAL, or H-EVAL, where the H
stands for ‘harmonic’, which in this case means that the candidate that is most
harmonic in relation to the constraintsis preferred.
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3.3 Tableaux

Optimality theoretic analyses are often represented in tableaux. These show
the input form, the constraint ranking, selected candidates and their violations,
and the winning candidate.

Violations are marked with an asterisk: ‘*’ (many violations of the same
constraint cause more ‘*’). When a constraint violation means that a candidate
becomes non-optimal, i.e, that there are other remaining candidates not
violating (or violating less) this constraint, this is marked with ‘!’, and the
candidate’s fidds for the lower ranked constraints are shaded. A winning
candidate is shown with a pointing hand. See Tableau 1.

Tableau 1. lllustration of OT tableaux.

Each candidate is presented on a separate line, and the constraints are shown at the top of
each column, with the highest ranked constraint to the left. Violations are indicated with an
asterisk, fatal violations with exclamation mark, and the winning candidate with a pointing

hand.

[ form/ CONSTRAINT 1 | CONSTRAINT 2
candidate 1 *|
[] candidate 2 *

4 Swedish word stressin OT

Before moving into how stressistreated in OT, we shall give a brief summary
of the rule system for lexicd stress in Swedish. We will not deal with phrasa
stress here, but we will include aspects of compound words and derivatives
(word + &ffix).

4.1 The placement of stressin Swvedish words

Stress is a fundamental rhythmical feature in Swedish, and it is perceptualy
Important that stress comes at the correct position in words. Stress is a feature
of the gyllable, while accentuation and focussing are features of the foot and
word respectively. The position of stress in Swedish words is not fixed, it can
occur in different positions. This means that stressis distinctive, i.e.,, two words
can differ only in thelir stress pattern. This often also causes a change in vowel
quality. There is aso a connection between stress and syllable weight: a
stressed syllable is dways heavy. Bruce 1993 summarises the most important
rules for Swedish stress placement. A fundamental difference is made between
monomorphemic and compound words (true compounds and derivatives).
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4.1.1 Monomorphemic words. Monomorphemic words consist of one root
morpheme. The following rules apply:

» if thefina syllableisclosed (or otherwise heavy), stress is placed on this
gyllable. Exception: if the find syllable is -€l, -en or -er. These syllables
often contain a/E/ (schwa) vowel, which is never stressed.

e if the fina syllable is open, and the penult is closed, stress is placed on
thissyllable.

 if both the find and the penult are open, stress is placed on the ante-
penult.

As noted by Bruce, there are several exceptionsto thisruleand it is easy to
find counterexamples. We will follow this anaysis with a change regarding
trisyllabic words; a closed fina syllable does not aways receive stress in this
case. Thefollowing principles will be used:

* polysyllabic words have penultimate stress.

» superheavy fina syllables havefina stress.

e trisyllabic words with an open penult and closed find syllable get
antepenultimate stress.

* exceptions have prespecified foot patterns in their input forms.

Polysyllabic words have penultimate stress:

4 a'mg.ba amoba ‘amoeba’
g’.'dd.ta gestalta  ‘to shape’
‘A.nls anis ‘aniseed’

Superheavy fina syllables give the word final stress:

5 ba'nAn banan ‘banana
kata'stro:f katastrof ‘disaster’

Trisyllabic words with open penult and closed final get antepenultimate
stress. However, closed penult resultsin penultimate stress:

6 'mA:.ratOn maraton  ‘marathon’
re.'ak.tOr reaktor ‘reactor’

4.1.2 Derivatives. Derivatives consist of a root morpheme plus affixes
(prefixes and suffixes). Affixation can affect the stress pattern in different ways.
The following situations occur (affixes not trand ated):

» affix does not affect stress pattern: be-, ent-, for-, -ande, -else.
» affix attracts stress and deprives the root of stress: -ant, -graf, -Or.
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e affix attracts stress but does not deprive the root of stress; word behaves
like compound (see 4.1.3): hyper-, o-, -artad, -bar, -het.

4.1.3 Compounds. Compound words usudly have two stresses, one on the
first stressable element, and one on the second stressable e ement. Thefirst one
of these gets main stress, while the second gets secondary stress. Stressable
elements are the root, and the affixes that carry stress. The peculiar thing
about compounds is that they consist of (at least) two morphemes, each with
stress. The reason that the pattern is different is that this ‘surplus’ of stresses
must be solved.

4.2 Candidate generation

For every input form fully metrified candidates are constructed. This includes
grouping syllablesinto feet (foot forming), assigning the head of each foot, and
assigning a head foot of the word.

The number of forma posshilities becomes rather large, since every
combination of grouping, foot headedness and word headedness must be
generated. Therefore, it is common practice not to show dl the candidates in
tableaux, only those that best illustrate the features of the grammar or the
forms attested el sewhere in the language.

4.2.1 What is the correct input form? For Swedish, there is a problem in
using the quantity distinction in the input forms, since the anaysis becomes
circular (quantity is used to predict stress, which causes quantity differences).
The input form should therefore not contain any quantity information, and
hence no vowel quality information since this usudly is derived from the
quantity.

4.3 Mora counting

A fundamental unit in the following andysis is the mora. A mora is a weight
unit and it is on the level below the syllable in the prosodic hierarchy. Syllables
are usualy monomoraic, but syllables that are foot heads are (at least)
bimoraic. Vowelsin the input form count as one mora, but in a syllable that is
afoot head, they can be two moras. In the syllable with main stress, and in the
gyllables following that one, coda consonants are aso moraic. A bimoraic
vowel isnormally redlised as a ‘long’ vowel, and a monomoraic vowel as a
‘short’ vowel.
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4.4 Constraints

There exists a rather well established set of constraints for the treatment of
stresswithin OT. Most constraints come from Prince & Smolensky 1993 and
McCarthy & Prince 1993. We shdl now suggest a set of constraints that can
be used for the anadyss of Swedish stress. We will base this both on the
metrica andyssin 2.3.1, and the rule system for Swedish stress in 4.1. We
will dso include some general congtraints, which follow the system used by
Gussenhoven forthc., who analyses the stressin Dutch.

4.4.1 An OT account of the metrical parameters. Let us repeat the metrical
analysis of Swedish:

e Boundedness: YES

e  Quantity sengtivity: YES

* Foot headedness.LEFT

e Word headedness: RIGHT

* Directiondity: RIGHT-TO-LEFT

Transferring this to constraints in the OT framework, we get the following
congtraints:

(/) FOOT-BINARITY
Feet consist of two syllables or two moras.

(8 WEIGHT-TO-STRESS PRINCIPLE (WSP)
Bimoraic syllables are feet heads.

(9 RHYTHMTROCHEE
Feet are | eft-headed.

(10) FRIGHT
Words are right-headed; the right edge of the word is digned
with the right edge of a strong foot.

(11) ALIGN-FOOT-RIGHT
Feet are formed from left to right in the word.

4.4.2 General congtraints. The following constraints will aso be used:

(120 GRWD=PRWD
A grammatical word must be a prosodic word.

(13) STRESS-TO-WEIGHT PRINCIPLE (SWP)
Feet head are (minimally) bimoraic.

(14) SUPERHEAVY-TO-STRESS PRINCIPLE (SHSP)
Trimoraic syllables are strong foot heads.



SWEDISH WORD STRESS IN OPTIMALITY THEORY 9

(150 NONFIN
Main stress does not come on the final syllable.

(16) NOCLASH
Foot heads are not adjacent.

(17) SYLMON
Syllables are monomoraic.

(18) WEIGHT-BY-POSITION' (WBP)
Starting at the main stressed syllable, coda consonants are
moraic.

(199 HEADMATCH(FT)
A foot head specified in the input form is also foot head in the
output form.

4.4.3 Comments on the constraints. The first constraint, GRWD=PRWD,
(12), demands that a grammatical word must have a foot. The prosodic hier-
archy says that a prosodic word must have a foot as head, so the demand for
a prosodic word implies a demand for a foot. The effect of thisisto force at
least one foot in the word, explaining why monosyllabic words have dress.
This constraint has a high ranking and will be presupposed in the following
andyss.

Constraints (8) and (13) will be collapsed into one below, and will create the
combined constraint that stressed syllables are heavy and heavy syllables are
stressed. In mora terms this means that foot heads have at |east two moras and
that the weak syllable in afoot is monomoraic.

SHSP, (14), will be used for fina stressand issimilar to WSP, but a stricter
version of it.

RHYTHMTROCHEE, (9), isranked high and will be taken for granted in the
following discusson. This means that candidates with feet without initid head
(non-initia prominence) will be rg ected without showing this in tableaux.

The default pattern of penultimate stress is redlised by (15), NONFIN, that
forbids find stress, and (10), FRIGHT, that impose main stress on the find
foot. Together with RHYTHMTROCHEE, this favours a fina left-headed foot
(=penultimate stress).

NOCLASH, (16), prohibits two adjacent stressed syllables, which means that
monosy!labic feet only occur word finally.

The constraint FOOTBIN, (7), demands binary feet, either at the mora or
syllable level. Note that both monosyllabic and trimoraic feet are dlowed. This
congtraint is highly ranked and will not be shown in all tableaux.
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The mora counting is treated by SYLMON, (17), WBP, (18) and WSP. The
default rule says. one syllable = one mora (SYLMON) but the main stressed
gyllable has at least two (WSP). From the main stress and onward (post-stress
position), coda consonants adso count as moras (WBP). Pre-stress coda
consonants do not count (Gussenhoven forthc.). This is important in find
stressed words (see below).

HEADMATCH(FT), (19), takes care of exceptions.

4.5 Monomor phemic words

In Tableau 2 the evaluation of /amgbal is shown. The winning candidate
satisfies dl constraints. NOCLASH eiminates candidate b, and this makes the
pre-stressed syllable extrametrical. Candidates ¢ and d violate FRIGHT, which
forces the right edge of the strong foot to be aligned with the right edge of the
word. Candidate e has stress on the final syllable and it is, therefore, rgected
by NONFIN. Candidate f, finally, istrisyllabic and violates FOOTBIN.

Tableau 2. Evaluation of /amgba/.

| amabal FOOTBIN | NOCLASH | NONFIN | WSP/ SWP | F RIGHT
[1 aa(me:.ba)
b. (a:)’ (mg:.ba) *1
c.’(a:.mee)ba *1

d. ' (a:.mce)(ba:) *1
e. (a:.mee)’ (ba:) *1

f.” (a:.mce.ba) *1

The andysis of words with closed penult, i.e. gorilla ‘gorilla gives the
sameresult. The only difference is that the candidates corresponding to ¢ and
din Tableau 2 will aso violate WSP/ISWP, since they have a heavy (bimoraic)
gyllable in the weak position in the foot. In words with a closed penult, eg.
armada ‘armada’, the candidate corresponding to a. may be accused of
violating WSPISWP, since under bimoraic analysis the antepenult has not
formed afoot. The bimoraic candidate will, however, aso violate WBP. If the
consonant is not counted as a mora (satisfying WBP') the pre-stressed syllable
does not form afoot, which gives the same result as Tableau 2. See Tableau 3.
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Tableau 3. Evaluation of /armadal.

| armadal NOCLASH | WSP/ SWP | F RIGHT | WBP’
[] awa’'(ma:.dd)
b. uu ar’ (ma:.da) *1 *
C. (a:r)’(ma:.da) *1 *
d. '(a:r.ma)da *|
e.’(a:r.ma)(da:) *|

Note that there are exceptions, like attika ‘vinegar’ and paprika ‘paprika’,
which have initid stress. These words are analysed as having a prespecified
foot pattern, which forces stress on the right syllable by adding a highly
ranked constraint that demands that the foot structure in the input form and
the winning candidate must be the same, i.e. HEADMATCH(FT). More on this
in4.6.

In words with a closed final syllable the interaction between WSP/SWP and
F'RIGHT is important. By ranking WSP/SWP higher, the right candidate
emerges as winner both with open and closed penult. The anadlysisis shown in
Tableau 4. Candidate 1aviolates FRIGHT but not WSP/SWP; both foot heads
are bimoraic and the only weak syllable is monomoraic. The competing
candidates are ruled out through violations of higher ranked constraints. A
closed penult, however, causes a violation of WSP/SWP regardless of where
main stressis (2a-d.). This means that FRIGHT decides.

In bisyllabic words with closed find syllable and penultimate stress we see
that NOCLASH and NONFIN are ranked higher than WSP/SWP, meaning that
it is more important to avoid stress clash and find stress than that heavy
syllables are unstressed. Thisis shownin Tableau 5.

It remains to show how fina stress is redlised. Monosyllabic words are
handled by GRWD=PRWD, but in polysyllabic words candidates with find
stress are ruled out by NONFIN. However, by using a prespecified superheavy
gyllable in the input form and ranking SHSP higher than NONFIN, findly
stressed candidates may be winners, see Tableau 6. Note also that the ranking
SYLMON >> WSP/SWP rules out candidate d, since this has more bimoraic
syllables (looking back at Tableau 5 we can aso establish the ranking NONFIN
>> SYLMON, since otherwise candidate b would have won the evaluation of
/anig/). This dso causes the foot to become a syllabic trochee, cf. the foot
inventory in 1.4.
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Tableau 4. Evaluation of /maraton/ and /reaktor/.

| maraton/ NoCLAsSH | NONFIN | WSP/ SWP | F' RIGHT
[1 la’(ma:.ra)(ton) *
1b. ma (ra:.ton) *1
1c. (ma:)’ (ra:.ton) *1 *
| resktor/ NoCLASH | NONFIN | WSP/ SWP | F' RIGHT
2a. ' (re:.ak)(tor) * *1
[1 2b.re’(ak.tor) *
2c. (re))’ (ak.tor) *1 *
2d.’ (re:.ak)tor **
2e. (re))’ (ak)(tor) *I* *

Tableau 5. Evaluation of /anig/.

[ anis/ NOCLASH | NONFIN | WSP/ SWP | F' RIGHT
[] a’(annls) *
b.a’(nls) *1
c.’(a:).(nls) *1 *
d. (a:).” (nls) *1 *

Tableau 6. Evaluation of /katastro:f/.

/ katastro:f/ H NoOCLASH ‘SHSP‘ NONFIN | SYLMON ‘ WSP/ SWP ‘ F RIGHT
[] a (kata).’(stro:f) * * *
b. ’ (ka:.ta).(stro:f) *| * % *
c. ka (ta:.stro:f) *| *k =
d. (ka:.ta).’ (stro:f) * * % |

The reason that the superheavies must be specified is that both super-
heavies and normal heavy syllables can occur in find podtion, e.g. compare
aniswith polis ‘police’, where the latter has find stress. Only the superheavy
receives stress, so they must be specified in the input form. However, many of
them occur in syllables that seem to be ‘submorphemic’, e.g. that are affixes
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etymologically. It is possible that they can belisted, and in that way reduce the
number of words where it is necessary to prespecify a superheavy syllable (see
ads04.6).

4.6 Problems

There are afew problems in the present andyss. We have not motivated why
we regard penultimate stress as the best default rule. Formally, the default rule
could aso predict final stress, and penultimate stress marked in the lexicon. We
take some support from smilar anadyses of Dutch and German, where the
penult has been used as default pattern, and clam that the smilarities within
the Germanic language family support this analysis for Swedish.

There is dso a larger number of monomorphemic words with penultimate
stress than with find or antepenultimate stress. The number of mono-
morphemes is perhaps not a relevant factor; the dally use (the frequency of
occurrence of each word) is probably more important.

Another reason is that it is easer to find patterns (submorphemic
similarities) at the end of aword than in the middle. Some of the words with a
superheavy finad syllable can be identified by their find syllable, eg., the
syllables -ab, -ad, -id, -age (orthographic representation) are all stressed.

The same case can be made for the prespecified foot patterns that were
used in trisyllabic words. Whenever there is variation in the data, one must
determine a default rule and then use exceptions, exceptions from the
exceptions, etc. We believe that the default patterns we have chosen cover a
lot of cases, and that the words that are treated as exceptions in many cases
can be handled by other linguistic factors, such as submorphemic patterns, and
schwavowels (which never carry stress).

A third problem is that we may have followed Gussenhoven's
argumentation for non-moraic pre-stress coda consonants too rigidly. Riad
1992 states that it has more to do with the sonority of the consonant than the
position in the word, and Swedish and Dutch may differ in this respect. But
thisisan empirical question that we will leave unsolved at present.

4.7 Compound words

Compound words receive a specid stress pattern in Swedish. They often
consst of two or more words or morphemes with one real word stress each,
but only one of them is redised with main stress in a compound word. Man
stress goes to the leftmost stressable element, while the last stressable element
recelves secondary stress. Other stresses (in compounds with more than two
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parts) are not redised, but they may affect the rhythmica pattern between
main and secondary stress.

In order to treat this, the dliticd group level is used. When two prosodic
words form a grammatical unit on this level, each prosodic word projects its
own head. But, since they are grouped together only one of these heads is
realised as main stress. By adding the constraint (20), which says that the head
of a dlitic group should be to the left, main stress on the first part of the
compound is realised.

(200 MAIN-LEFT(C)
A clitic group (C) isleft-headed

Aslong asthereis only one prosodic word, the head of the clitic group end
up on the same unit as the head of the word (CCC in 2.2). This makes the last
foot carry main stress. When two or more words are grouped together in a
clitic group, the head of the group will be in the domain of the first prosodic
word, which gives main stress to the last foot of the first prosodic word. See
(21). Note that each prosodic word first produces a head, then the position of
main and secondary stressis determined.

(21) Two one-word phrases (two prosodic words, maskin ‘machine’ and
fonetik ‘ phonetics'):

C ( X) ( X)
Pwvd  ( X) ( X)
Ft <o> (X) x D) )

ma "li...n fA nE "ti...k

One compound phrase (one prosodic word, maskinfonetik ‘machine
phonetics’, opposed to ear phonetics):

C ( X )
PWd ( X) ( X)
o <o> ) (x D))
ma "li...n fA nEAEt.. k
4.8 Affixes

The influence of affixation on stress was mentioned in 4.1.2. The affixes follow
the weight senstivity mentioned above. Some &ffixes do not influence the
stress pattern at all, since they do not contain any heavy syllable. Other affixes
introduce a new heavy syllable, except the one in the root of the word. This
means that the resulting word contains two or more heavy syllables. The stress
pattern of the word then follows the rules for compound words, see 4.7.
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Depending on whether the &ffix is a prefix or a suffix, the affix will get main
stress or secondary stress.

Another group of affixes has a heavy syllable, and deprives the root of
stress. These suffixes cause a change in the morphology of the root, so that a
heavy syllable in the root becomes light, see (22). A way of analysing thisisto
assume that these suffixes have prespecified information that says that a
gyllable in the suffix must be the head in the ditic group. The other syllables
have to adjust to this. Since only one heavy syllable remains, only one
prosodic word is formed. Therefore, word stress will appear on the heavy
gyllable in the suffix.

(22) C COD) ( X )
Pwvd (X ) ( X )

Ft x ) <o> x ) )

I”... ra TrE I’ ra r..n a

It should be emphasised that the interaction between morphology and
prosody is a lot more complex than presented here. Our main purpose is to
show the necessity of using the clitic group in treating the stress pattern in
compounds and in morphologically complex words, since prosodic words
have right-bound main stress, while compounds have left-bound main stress.
Thisis an areawhere amore extensive analysisis needed.

5 Conclusions

We have shown that the phonology of Swedish stress can be treated within
optimality theory using a correct constraint ranking hierarchy. The metrica
analysis provides a useful framework, and this is extended with mora and
gyllable structure information. Swedish does show variation from what the
rules predict, and in the present andysis we explain this by assuming lexicad
featuresin the deviating words.

The most important features of monomorphemic words is that a
grammatical word must have at least one foot, and that there is a preference
for left-headed, binary feet findly in the word. The basic foot type is the
moraic trochee, but in pre-stress position syllabic trochees may occur. Find
stressis avoided, unless marked in the lexicon. In order to redlise this we have
established the following constraint rankings:
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|. RHYTHMTROCHEE, FTBIN, GRWD = PRWD, I\/IAIN-LEI——I'(C): highest rank
I1. {NOCLASH,NONFIN} >>WSP/SWP >> FRIGHT

[11. SHSP >> WSP/SWP

V. NONFIN >> SYLMON >> WSP/SWP

Complex words (compound words and derivatives with more than one
morpheme) must be treated on a higher level than the prosodic word, snce
monomorphemic words prefer stress to the right in the word, whereas
compound words are | eft-headed.

References

Bruce, Gosta. 1993. ‘On Swedish lexicd stress patterns’. Phonum 2, 41-50.
Department of Phonetics, University of Umea.

Bruce, Gosta. 1998. Allman och svensk prosodi (Praktisk lingvistik 16).
Department of linguistics, Lund University.

Gussenhoven, Carlos. forthc. ‘Vowe duration, syllable quantity and stress in
Dutch’. (ROA-381).

Hayes, Bruce. 1987. ‘A revised parametric metrical theory’. Proceedings of
the North-Eastern Linguistics Society 17:1, 274-89.

Hayes, Bruce. 1995. Metrical stress theory: principles and case studies.
University of Chicago Press.

Kager, René. 1995. ‘ The metrical theory of word stress'. In J. Goldsmith (ed.),
The handbook of phonological theory, 367-402. Oxford: Blackwell.

Liberman, Mark. 1975. The intonational system of English, PhD dissertation,
MIT.

Liberman, Mark & Alan Prince. 1977. ‘On stress and linguistic rhythm’.
Linguistic Inquiry 8, 249-336.

McCarthy John & Alan Prince. 1993. ‘Generadlized aignment’. In G. Booij &
J. van Marle (eds), Yearbook of Morphology 1993, 79-153. Dordrecht:
Kluwer.

Nespor, Marina& Irene Vogel. 1986. Prosodic phonology. Dordrecht: Foris.

Prince, Alan & Paul Smolensky. 1993. ‘Optimality theory: constraint
interaction and satisfaction in generative theory’. Technical Report 2,
Rutgers University Center for Cognitive Science.

Riad, Thomas. 1992. Sructures in Germanic Prosody. PhD dissertation,
Stockholm University.



