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A summary of possible types of stress and tonal accents, together with some
data will first be presented. We will discuss ways of dealing with these
facts and their relationships, both in the earlier framework of generative

phonology and then taking the theory of markedness into consideration.

STRESS

In the literature on the subject there are different assertions concerning
the number of relevant stress levels in Swedish, The SAOB (Svenska Akademiens
Ordbok, 'The Dictionary of the Swedish Academy') distinguishes Four levels

of stress apart from unstressed syllables, Noreen three levels as well as un-
stressed, and Elert two as well as unstressed (Elert 1964, p. 16).

As it has not yet been convincingly demonstrated that there is any empiri-
cal foundation to the claims for a "psychological reality" of multiple levels
of stress, it would be preferable to deal with stress as a category that is
gither present as strong stress or not present over whatever linguistic unit
we decide it belongs to. In fact, what empirical evidence there is seems
rather to point to stress being perceptually a categorical property (Hadding—
Koch 1961. See also for example Ohala 1970 pp. 104-117 for a summary of the
arguments.)°

However, as a tentative point of departure we accept Elert's system of
transcribing stress and the existence of primary and secondary stress in the
data,

Every lexical item has one primary stress (Malmberg, 1956, p. 101; Elert,
1964, p. 16). Monosyllabic lexical items have one strong stress. In polysyl-

labic words the primary stress may fall

1) on the first syllable of the word in

a) nouns ending in vowels: keaka, kvinna, krona, lampa, remsa, yxa, glimska;



spike, bjdlke, bonde, fogde, &pple, furste, gléddje; kvitto, jumbo,
hambo, baby...

b) nouns ending in -el, -er, -en: fagel, snigel, prégel, pudel, gurgel,
tvivel, gaffel, giffel; buller, fjdder, hamster, schnauzer, skvaller,
seger, pilsner, kloster, kldver, order, ruter; froken, fraken,
braxen...

c) nouns ending in other vowel-consonant combinations: p8ron, plommon,
helgon, morgon; brdllop, biskop, lakan, fénrik, hdrad, senap, sirap,
minus, huwud, djdvul, motor, tobak, konjak, haschisch, album, lektor,
idrott, pajas...

d) verbs: hugga, kiva, leka, mé&la, skutta, hoppa, arbeta...

e) other lexical categories: gammal, kristen, mdjlig, hovisk, ndstan,
aldrig, alltid, heller, annars, kanske...

f) nouns with more than two syllables: arbete, abborre, algebra, alibi,
alkohol (sometimes alkohsl), sbenholts, ekorre, embryo, héndelse,

kollektiv (sometimes kollektiv)...

g) in words with certain prefixes, including bi-, an-, om-, in-, av-,
upp~, ut=, vid-, till—, vdl-, for-, perhaps sjélv-;

bildgga, antasta, omfamna, inbilla, avdunste, uppvigla, vidskepelse,
tilldta, WElfdrd, forgardi sjdlvmedveten;

Words beginning in er- are probably best accounted for in this group:
erdvra, erfara, erfarenhet...

2) on the syllable following certain other, unstressed, prefixed, including
be-, ge-, ent-, i-, and there is a fir- and a val- in this group too:

berdtta, betala, bekant, gemensam, gemensamhetsbad, entlediga, ihjal, itug
foriata, vdlsigna...

3) on the last syllable in a great number of words

a) ending in a vowel: ironi, kafé, distr&, revy, miljs, ridd, bersa,
intervju, industri...

b) ending in cmnaonant(s):

solid, konfys, kusin, problem, kines, kanel, mustasch, minut, nervis,
apelsin, centrifug, korridor, mekanik, muhammedan...

produkt, fatdlj, familj, turist, abort, absurd, annons, sekund, modern,
recept, tendens, adjunkt, elefant, konsonant, medaljong, muhammedanism,
socialist, kontrovers...

adress, kuliss, affisch, galosch, kastrull, program, cigarr, cigarett,
parasoll, konstitutionell, timotej...

4) on other syllables: mekaniker, madonne, ordentlig, september, mandver,
sortera, pl8dera,..



Secondary stress occurs in compounds "on one, and only one, of the sylla-
bles following that carrying main stress" (Elert, 1964, p. 15). More speci-
fically, this secondary stress falls on the stressed vowel of the last word

J

2 *
that makes up a compound: stréhatt, stréhattmékare, stk—k%saa, butélj—gppna_

ra, élbuteljmgppnare, vgchyvattensbuteljsetikettspékl%streraka.

TONAL AGCENT

bwedish is characterized by an opposition of two tonal accents over the domain

“ and

of the word: accent I and accent II, sometimes referred to as acute
grave * accents. As all monosyllabic lexical items carry accent I, the oppo-
sition is limited to lexical items of two and more syllables, A standard
examplé»is é&nd-en ("the duck') with accent I versus ande-n ('the spirit') with
accent II. Accent II is a phenomenon peculiar to Swedish (and Danish and
Norwegian). The actual fundamental frequency contour over the word for sach
accent shows considerable variation, In Danish the realization is not even
entirally tonal hut a matter of 'sthd' versus 'non—stﬁd'q, However, any Nor-
wegian, Danish, or Swedish native speaker controls two different contours.,
The tonal accent is regarded as a phonological unit foar Scandinavian lane

guages, and Ohman (1967) hypothesized about a physiological basis for the

common historical origin,

Accent I occurs generally

1) over monosyllabic words: tal, str&, hatt...

2) over words with ultimate stress, see 3) above,

3) over words with the prefixes of 2) above: betala, etc.

4) over nouns, verbs, and adjectives ending in -el, -er, -en, see 1b) on
p. 3

5) over many polysyllabic words that originally were borrowed: pojke,zkénga;
taxi, komma, baby; mekaniker, psykedelisk; tobak, konjak, album..,

6) over the last stressed word in a compound: stréhattmgkare, sjakkgssa



Accent II occurs generally

1) over polysyllabic words (native and assimilated loanwords): flicka, flick—
orna, sommar, ande, flaska, bagare...

2) over the first word that makes up a compound: Fégelbar, stréhattmékare,
vichyvattBHSbuteljsetikettspéklistrerska.

Are stress and the tonal accent predictable by rule or do these features
have to be specified lexically as idiosyncratic properties of zach word? At
the first glance it seems as if stress can fall at any syllable of a Swedish
word, However, there are constant properties associated with some of the
stress patterns, As a first approximation we assume that if a word ends in
a "strong cluster”3 and this strong cluster is not a neutral affix (p. 25 ),
the primary stress falls on that last syllable, as in the case of the examp-
les under 3) on p. 2 and 3. In the examples of 1) on p. 2 the last syllable
congfitutesa weak cluster, and the stress falls on any other but the last
syllable. Stress thus seems to be at least partially conditioned by types
of syllables in the word. The tonal accent is partially conditioned by the
number of syllables in the word as accent II requires at least two syllables.

What syllable types are there then in Swedish and where do tense, long

vowels occur and where lax, short vowel?

LENGTH AND TENSENESS

An analysis of Swedish yields nine long vowels [i:, gr, &1, Yi, pr, e, ui,
D:,(l:] and eight short vowsls [1,&,Y,®, 86, u,2, a] {sometimes nine
short vowels when short [e] is distinguished from short [5]). A description
within the framework of autonomous phonemics usually sets up nine vowel pho-
nemes plus a length phoneme /:/ (Elert 1964, Sigurd 4965). This is a less
desirable solution, It involves treating a property of a segment as an inde-
pendent segment, To achieve the desired phonetic output an ad hoo rule is

then reguired to desegment /:/ and assign it as a part of a segment. Alterna-—



tively, the difference between the two vowel sets can be handled by adding
one entity to the set of phonetic features for Swedish vowsls and by regard-
ing the difference as one of the presence versus absence of this feature.
Thizs is the more economic way of accounting for the distinction., But what
feature should be chosen? An obvious choice is hetween [ilong] and [itense].
Elert (1964) demonstrated a consistent difference in the measured duration
between the two sets of vowels, However, the length difference is always
concomitant with a difference in vowel-quality as well: the short vowels
sound more central than their long counterparts.a Over and above this the
perceptual distance between the members of each long-short pair is greater

the lower the vowels are. The vowels in vat and vatt, and in hat and hatt

are perceptually further from each other than the vowsls in vit and vitt

and in bot and bott. Moreover, the characteristic difference between the

two sets of high vowels [i:, Yi, di, u:] and [z,y, &, uJ is not so much the
duration as the fact that the "long" ones are diphthongized to [i:j, yid,
e:B, w:B] and the short ones are not (Hammarstrém & Norman 19573 Lindblom

& Sundberg 1969),

Phonetic properties of a segment are important in the choice of features,
The features and their values should be the same on the systematic phonemic
level as on the systematic phonetic level, unless the statement of a general
phonological process requires the positing of an abstract underlying form
that differs in feature composition from its phonetic Form (See Postal 1968,
chapter 43 SPE, chapter 8). Moreover, if the ssgments on the systematic pho-
netic level are to be comparable in terms of their Feature composition across
languages in a meaningful way, it should be possible to relate the features
to phonetic parameters (cf, Ladefoged 1967, chapter 2). Thus for any two sege
ments with the same feature composition except that one segment has the
feature [+Fi] where the other has [wFi], the claim is that these two segments

will differ along the same phonetic parameter. As there are languages where
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the only difference between two sets of vowel-segments is one of duration
(e.g. Estonian, Turkish, Danish [Rischel 1968]), the feature [ilong] should
he reserved for these cases. The phonetic interpretation of [flong] is along
the parameter of duration of articulation, In other languages where the dura-
tional differences are concomitant with some other charaoteristio(s) like
vowel-guality and diphthongizability as in swedish and English we prefer
another feature to account for it., Let us call this "other" feature [Itense]
and although it has no obvious unique articulatory correlate, let us at
least assign it a phonetic content on a parameter of perceptual distance,
The distinction between the two vowel sets in Swedish will be accounted fFor
by the feature [it@nse] and length regarded as nondistinctive and predict-
able by a late rule that assigns length to all tense vowels;

LENGTH RULE: [+tense] —> [+long]

As a tentative, and incomplete, wofking hypothesis we assume a Swedish

underlying vowelsystem as below,

[~baok] [+back]
+high .
~1low 1, ¥ By U
[ ~high |
~lo£ e, # °
m«high—. £ a
+low

Although [a] iswphonetically a front vowel it ig posited as an underlying
hack vowsl, In spite of the absence of alternation between [s] and a back
vowel in present-day Swedish (at least I could not find any) there is some
other justification. In two rules [a] behaves in the way of other back vowels

and different from the front vowels,

1) /k/ and /g/ are fronted and sof'tened to fricatives before front vowels,

2,.g. giva - ge and gav - gava, kik and kKoka, kyla and kall, This rule does

sommesERetr




not apply when the velar stops are in the context of before /e/: gyllene

and guld,

2) After high tense vowels a glide is inserted: a palatal /j/ after /1, ¥/,
and a labial /B/ after /e, U/. We assume that Glide Insertion is a single
process and will express it by one rule:

GLIDE INSERTION:

~consanantal +vocalic
-vocalic +tense
7/ Q- ~back +high | e
/+anterior \ <4back>
\~high / B B}

The rule is not entirely satidfactory, It does not describe the process in
the most plausible way: as an agreement in place of articulation between the
glide and the preceding vowel, /j/ and /i, y/ are palatal, and 43/ and /e, u/
are labial (Lindblom 1969). The fact that this generalization is inexpress-
able in a simple way within the SPE feature system points to the need for
revision of it, probably in the direction of Lindblom's features,

Later rules (not formulated here) lower the vowel-guality of the mid vowels

and front the [+back, +1ow] vowels, when they are also [mtensej,

TENSE AND LAX VOWELS IN SWEDISH

If stress is not taken into consideration, the only factor that tenseness
and laxness could be predicted from is the syllable structure of the morpheme .,
Generally a vowel before two or more consonants is lax, but a vowel before

a single or no consonant can be either tense or lax, e.g. banan, lakan, ironi,

- . 5 .
kafe, ansikte, lampa. Therefore tenseness cannot be assigned by rule, As

there are certain constraints on permissible sequences of tense/lax vowels
and consonants within a Swedish morpheme, the set of morpheme structure con-—
ditions for Swedish includes specification on the redundancies that involve

the feature [tense].ﬁ



Consider the following groups of words (dF. also pp 2«8):
1) ironi, ridd, revy, etuf, kaf&; kdlke, arbete, jumbo, baby, lampa, bana

2) bgnan, pgntan, Elakgt, granat, kines, kontor, fasan, pared...
lakan, motor, péron, afton, kosmos, tobak, fordon...

3) cigarr, cigarett, parascll, kuliss, adress, kastrull, terass, galopp...
4) hem, fem, stim, blom, dom ('verdict'), dom ('th@y‘), drém, skum...

BUT: dam - damm, tam ~ stam...
5) haj, svaja, skraj, koj, koja, speja, pl8ja, timotej...

6) ansikte, lampa, bjélke, pjéxa; produkt, familj, recept, bassdng, salong,
talang, bjudning, adjunkt...

7) barn, garn, art, karta; aln.., BUT: salt, malt...
arm, alm, harpa, skalp, ark, skalk; Orn, kdrna, mérd...

om wxm T G G nR WD BB we  seo  wmon  owe  wonT cen Uesn e wow

In this position both tense and lax vowels occur (see examples under 1
above). Morpheme structure conditions (i) and (ii) limit the feature

[itense to vowels].

| +vocalic

oo

@(temsa]

(i) Mmconsonantalz

fa segment is a vowel, then 1t can be either tense or lax. Actually this
involves misuse of alpha-variables as no correspondence (or lack thereof)
is involved, It may be preferrable to delete (i) al together and state only
(i1) implying that the feature tense is used in Swedish and that all [woonw
50nantal] segments can be either tense or lax.
(i1) [+consonantal |
i,

[mtense]

If a segment is consonantal, then it is also non-tense.
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B. Vowel before a single consonant (==\C)

Tn this position both tense and lax vowels ocour, See 2) above, If the last
vowel is tense it will be stressed hy a phonological rule, GCompare lakan,
motor... with the words of 3), where the last vowel is lax and stressed. At
this point the status of long consonants in Swedish will have to be conside~
red,

Tt has been claimed that Swedish has two types of stressed syllables: a
1ong vowsl plus a single or no consonant, or & short vowel followed by two
or more consonants, In 3) the stressed vowel is lax, In 6) the stressed
vowel is also lax and followed by a cluster of different consonant. One con-
ceivable way of accounting for the laxness of the stressed vowels in 3) is
to represent the following consonant as a cluster where quCZ’ 2.d. /Sigarr/,
/parasoll/.,. We could speculate that a native speaker certainly behaves in
the same way with the last syllables of 3) as he does with the last syllables

of the produkt, familij... group of 6), i.e. as if the last cohsonant were &

cluster, a double consonant, even if he is not aware of any difference be-
tween the /r/msound in cigarr and the /r/-sound in K&r. Elert's measurements
show that the so-called short consonants after a stressed vowel are 75-80 %
of the duration of the long consonants after a stressed vowel {Elert 1964,
D. 208), On the other hand, the perceptual reality of long consonants is
questionable,7

Is there any other justification for this speculation? Double consonants
cannot be eliminated altogether from Swedish phonology. Consider the alter—

nation of vit-vitt, sdt-sitt, glad-glatt, rod-ritt... where a suffix -t is

added to adjectives when the adjective modifies a t-gender noun: an glad

man—ett glatt grin, en rod stuga-ett roitt band, en vit sndgubbe-ett vitt

sken... The underlying form of the adjective is assumed to be the same as

the adjective before an indefinite n—gender noun: Jglad/, /sht/, /vit/, [rdd/.



i

The suffix -t is added to this underlying form to derive glactt, sdt+t,

vit+t, rod+t. A phonological rule devoices a voiced consonant before this

~t to derive glat+t, rot+t. There is independent evidence for the devoicing

rule, the formulation of which will be discussed later (p.q4).

Generally, where a double consonant arises in the derivetional process a

vowel laxing rule follows. The vowel th behaves in the same way as before
any other consonant cluster, After vowel laxing the crucial problem is howe
ever the succeeding rule: should the phonetic form be derived from a gemi-—
nation rule, in which case the claim is that the consonant is long, or
should it be derived from a deletion rule (of the second consonant), in
which case the claim is that the consonant is short. Both rules are formally
possible, but they make opposite claims about the "nsychological reality" of
long consonants. The lax vowel is not by itself an argument for a gemination
rule. Before a consonant cluster a vowel is generally lax, but lax vowels
also occur before single consonants, Until expsrimental
evidence come forth on the "psychological reality" of geminated consonants
in Swedish we will prefer the deletion rule and regard the Final syllables
of the examples above as a lax vowel followed by a short consonant. Nor do
we consider that there is any evidence that would justify positing double
consonants in the underlying forms of 3) on p. 3. Note that‘as the stress-
rule is formulated (p. 24) it will not assign correct stress on the words of
3) unless the final consonant is represented as double., With a final lax
vowsl followed by a single consonant these words will constitute a class of
exceptions, where stress is not assigned by rule but lexically marked. But
the fact that an abstract underlying representation would make a rule work
better is not considered to be an argument for that abstraction in itself.
Returning to the tenseness and laxness of vowels before single consonants

we Find that + and - must be lexically marked here., A lexical representation
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of the words in 2) above (with the structure /CVCVC/) can have the first
vowel tense and the second lax, as in iéﬁﬁﬂ’ or the first vowel lax and the
second tense, as in Qgﬂég. Furthermore, consider the words in 4) and 5)
where a lax vowel is followsd by a single consonant and that vowel will be-
come stressed. This means that modern Swedish has at least three types of
VC-clusters in stressed syllables: VG, VG, and VCC,

Perhaps a case could be made for the words in 4) to be represented as
/CVmm/ if one regards both the base form of for example /hemm/ and a derived
form, /hemm+a/, as having geminated nasals, but as there is no independent
reason for the geminated nasals this would indeed be a case of making the
underlying forms better fit the structural description of the rules, Nor
is there any concevable reason for positing a double /jj/ for the words of
5), as /haji/, /plpij+a/ etc. in order to account for the lax vowel that
always precedes /j/. The underlying representations of 4) and 5) will in
this paper be posited with a single final consonant: /hem/, /stim/, /blum/...
and /haj/, /koi/, /pléia/.

Morpheme structure condition /iii/ states that vowels are lax before /i/.
(iii) [+vo?a1ic] i

[~tense]

_G. Vowel Eeﬁqga“amnggqgagtmciugtgrm(:~:V§(E)%+l

Consider the words in 6). Note that words that phonetically contain a stressed
vowel plus [9} are grouped together with words that contain a lax stressed
vowel followed by a consonant cluster. The phonetic segment [g] is here de-
rived from a systematic phonemic /Ng/,8 The general constraint on morphemes

is that within a Swedish morpheme vowels are lax before conscnant clusters,
{iv) [+voqalic] C(C)q
[Mtense]
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If a vowel is followed by two or more consonants, then that vowel is lax,
The fact that a vowel before [U] is always lax is then accounted for by the
morpheme structure condition (iv).

What other evidenoce is there for an abstract represeﬁtation of [DJ? It is
possible to find minimal pairs like [rim}, [Pin], [riO], but even when we
assume that ﬁo] is not a phoneme in Swedish, the representations on the
systematic phonemic level of these three words will still be distinct from
each other: /rim/, frin/, /riNg/.

The place of articulation of a nasal before a consonant is conditioned by

the place of articulation of the consonant, both within and across morphemes,

e.g.
inférliva [rmFer'lival en bil [em'bil]
kamfer [ 'kanfar ] en fin bil [e mfim' bil ]
vanja ['v%pja] en jojo E%p’jujlﬂ
endast [ 'gndast] en dam [&ndam ]
énka{ﬁdgka] en kmn[ﬁgkam]

The distribution of [U] parallels the distribution of any other consonant

cluster of nasal plus consonant. We find ring, romb, rdnta, and rimb and

rint, for example, are possible but non-occurring morphemes in Swedish,
while none of the following is possible:
*nglir *mbir ¥ntir

Furthermore, /m/ and /n/ occur after liguids: arm, alm, ormy; aln, tidrn.

Sequences of the form *armb, *almp, *arnd, *alnd within a morpheme are ruled
out as are *alr, *arrj, The segments /m/ and /n/ occur in all positions of
the morpheme. The sound [D] never occcours initially,

A velar stop is sometimes realized phonetically, at least before voiceless
stops: adijunkt [a‘djgﬂkt], mangt [mégkt], ungt [Hgkt], intressant [intnysagkt].

With [D] being derived from /Ng/ a devoicing rule is necessary:



g ok / -t
Those /g/'s after a /N/ that do not undergo the above rule are deleted:
g~» @ / [+rasal] -
Those two rules must be ordered as above, and the feature [~next rule] added
to the nasals of the morpheme that undergoes the devoicing rule to block de-
letion,
The devoicing of /g/ before a /t/ occurs in other environments also, for

example in the alternation between sfge-sagt, vdga-vikt, léqqawlagt.g In fact,

this rule is a subpart of a general rule that devoices all voiced plosives

before ~t: snabb-snabbt; glad-glatt (glad+t), superb-superbt,etc., where the
-t ds a neuter suffix. The devolcing also Oécurs when the -t is any other
kind of suffix: spida-spétt (spdd+t), leda-lett (led+t), dga-Egt, where the
-t 1s a suffix forming the perfect participle.
DEVOICING RULE: : —
[+voice] -y [~voice] // :;;ntinuant t
~nasal

The rule can be generalized even further to include devoicing not only of

plosives but also of fricatives: hava-haft (hav+t), klyva-klyfta, halu-

halft (halv+tdhdlv+t by a vowel fronting rule), skriva-skrift (skriv+t).

voiceless consonant: arv-arvs, hav-havs, dag-dags, trivas-trivsel,

DEVOICING RULE:

[+voice]w9 [»voice]// ~-vocalic [uvoice]

»wwnasal
Notice that the environment for the class of plosives [mcmntinuant, wnasa1]
takes as many features to specify in the rule as the class of all obstruents.
With Halle's evaluation metric the first formulation of the Devoicing Rule

would be given egual value to the latter formulation in spite of the fact

that the latter rule is more general. This is just one other instance which



makes it clesr that at least some features are hierarchically ordered, and in
the evaluation of rules, the "top" feature [cmnsonantal] and [vocalic] should
"cost" less than other lower level features.

Consider the words of 7), where the stem morphemes contain a vowel fol-
lowed by a liguid /r/ or /1/, which is followed by & consonant, The vowel is

sometimes tense as in barn, garn; aln, art, fart sometimes lax as in arm,

alm, harpa, erk, Orn, tjdrn, drm, mard, Morpheme structure condition {(iv)

on p. 10will have to be modified to account for this. First we want to
state that in clusters of WL.C, if the vowel V is /a/, then it is alsc tense;
if the vowel is any other vowel than /a/, then it is lax, This distin-

guishes the tense vowels in barn, artig, aln, arla from the lax vowels in

drn, tidrn, mard. However this is not restricted enough as even /a/ is lax

in arm, arbeté, harpa, ark, alm, balk, allof which end in a non-dental con-

sonant. Instead of morpheme structure condition @y) on page 10 we now have

(iv) and {v) below,

(iv) T +vocalic | +oonsonantal %+aﬂterior
+low +vocalic 1+coronal
+hack -7 )

N,
[+tens@]

1f a low back vowel is followed by a liguid and a dental consonant, then it
is tense.
ULf Teleman points out (persn com,) that this is still not restricted e-

nough as there are pairs like Lars:pars, fart:kvart. A still more restricted

formulation of the condition is (iv).

(iv)

— I o — _
+vocalic +consonantal' +anterior
+low +vocalic J +coronal

‘+back ) !+nasa1

e 4 e
'

[+tense ]

which applies only to clusters of LG where C is a nasal

(v) [+vmca1io] [+conaonantal] [+con50nantal]

0
[~ten5@]
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If a vowel is followed by any consonant (including liguids) which itself
is followed by at least one other consonant, the vowel is lax,

Note that the MS conditions apply only within a morpheme. Clusters which
‘arise from derivational processes and contain a boundary are not subject to

MS conditions, e.g. trev-lig, trev-nad,..

LAXING RULE

Other suffixes sometimes cause laxing of the stem vowel, for example the

ones for forming the imperfect tense of verbs (»tew «de), the past parti-
ciple (—t, mtt), the supine (—d, ~dd) and the neuter (mt), Below are examples
of alternation between tense and lax vowels, where the laxing cccurs after
the addition of a suffix of the form dental plosive (plus a vowel ).

a) verbs: glo-glodde-glott, glddja-gladde-glatt, sy-sydde-sytt-sydd,
§§~(5§gw)sett~sedd, byta~bytte-bytt, (kBpa~kSpte~kdpt)

b) adjectives: glad-glatt, smi-smitt, ny-nytt, rOd-ritt, vit-vitt.

Laxing does not occur in all instances where the above suffixes are added,

for example not in the following verbs: léva—lévdanlévt»lgvd, ldsa~1l8ste~18st,

tala~tdlte-tAlt, vélja-valde-valt-vald; nor in the following adjectives:

fin-fint, sndv-sndvt, seg-segt, kidr-kdrt, sndl-sndlt, rak-rakt,..

The regularity 1s tnat when tie sufrixes above e added tu & bose form
containing a tense vowsl, that tense vowel is laxed when 1) it is the final
segment of the base form or 2) the base form ends in a consonant which agrees
in place and manner of articulation with the initial consonant of the added
suffix, i.e. the base ends in a -t or -d, We will consider these suffixes to

be connected to the stem by a morpheme boundary /+/. »

) ) ~H—mteric>3<*“J

The laxing rule for cese 1 is [+tensej ey L~tense]/m~m +| ~coronal (V)_}
~nasal

Derivation: V[[S;]v+dei
# ay #+ de Erase brackets
3# sy + de Convention

## sy + de Laxing Rule above
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When brackets are erased, a universal convention inserts a # ~boundary

"hefore and after sach string belonging to a lexical category, that is,

each string dominated by N, A, or V in the surface structure." (SPE p. 85).
As this convention is supposed to be universal, we accept it as it stands,
This, of course, means that when any affix is added to the lexical item with
a morpheme boundary /+/, the wordboundary /4 / and the morpheme boundary /+/
collide, It has been suggestedqg that another convention be added to handle
this: when /#/ and /+/ collide, the /+/ takes precedence over the /#/ which

is deleted, In fact, this has to be assumed for the rules for English in SPE

as well. We will adopt the same convention here.

The laxing rule for 2 is +consonantal ~+con50nantal
) +anterior +anterior
[+tansa R [wtensej JR— ~coronal + —~poronal (V) A{
—~continuant ~continuant -
~nasal ~nasal
Derivation: A[[glgd]A +€]
# glgd # +t Frase brackets
# glgd 4+t Delete # by convention
%églat +t Devoicing Rule
%4g1at +t Laxing Rule 2)

## glatt #

The two cases 1) and 2) of the laxing rule can be collapsed into one rule:

LAXING RULE:

+econsonantal +oonsonantal
+anterior +anterior

[+tonse] ——> - [~tense] / === ( |+coronal ) + [+coronal (v) 3
~continuant i~continuant
~nasal ~r1asal

The maximal expansion handles casz 2) and the other expansion handles case
1). All the examples on p. 16 are accounted for except that the rule does not

lax the vowel in kopte and kdpt because /p/ and /t/ do not agree as regards

place of articulation. The vowel is in fact still tense in middle Swedish
dialects, In my own dialect (scanians Lund) the vowel is lax and in order

to generate that, the lexical item /epp/ is marked [+ axing Rule].
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STRESE

Stress is not predictable from the syllabic structure alone. A disyllabic

formative of the form /CVCVC/ can have stress on the first or the last

syllables
'1akan ba'nan
"pAron ka'non
' senap pon' ton
'pajas fa'tal

° a
.

However, if the tenseness of the vowels is also taken into consideration
it is possible to predict stress by rule for the majority of Swedish words.,
There will still be a residue for which stress is lexically marked, but this
is hardly surprising when one considers that Swedish has borrowed and assimi-
lated words with stress-—patterns from both Germanic and Romance languages.

The data we will attempt to account for are the examples on pp. 2 and 3,

o g wn wwn  mem  mom s mwa wem Gws e o wem e wee  wsd o8 wd  sme  eow  wee  oxe wee won Am s eSam o30S oewe o

Every lexical item has one, and only one, primary stress, Intuitively, stress
is a property of the syllable unit, but as a Formal way of defining the
domain of a syllable is lacking, stress will be assigned on the syllable nu-
cleus, the vowel.

If a lexical item contains only one vowel it is assigned [1 StressJ. Con—
sider the examples of 1b) on p. 3. Their base form is assumed to be mono-
syllabic, for example /Fogl/, /snigl/, /tvivl/, /€3edr/, [skvalr/, [frpkn/...
For the majority of words in this group, suffixes are added to the base form.

The plural-forming /mar/ is added to nouns: faglar, sniglar, fjfddrar, frok-

nar, pudlar, schnauzrar,.,, A few of the nouns take anf) plural suffix: kloster,
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pilsner, order, ruter, Verbforming suffixes -a (infinitive), -ar (present

tense), -ade (past tense), -at (perf. part,), and -~ad (supine) are added to

the base form to derive the verbs from the nouns: prégla, tvivliade, gurglat,

gaftfla, bullrade, fiddrat, hamstra, skvallra, segra, beordrad,.. The fact

that the base forms show up in alternation provides enough justification
for them.

When no suffix is added in a derivation an epenthetic vowel is inserted
by a late rule before the 1, r, and n. This vowel-insertion rule is ordered
after stress and tonal accent have been assigned. At the stage of accent
assignment they are monosyllabic and will recelve the acute accent,

Monosyllabic words can be regarded as similar to polysyllabic words with
the last syllable stressed. A rule that assigns primary stress on the last
syllable will of course also assign stress on all monosyllabic words, Core
sider the examples under 3), p. 3, all of which has primary stress on the
last vowel., Two regularities appear: a) when the final vowsl is tense, the
vowel is stressed (3a and the first part of 3b), and b) when a final lax
vowel is followed by two or more consonants, the vowel is stressed (second
part of Sb). In SPE the concept of strong and weak clusters is introduced
(SPE p. 29). For Swedish the rule is that a final strong cluster is assigned
primary stress,

Positing double consonants in the underlying forms of adress, kuliss,

kastrull, etc. would amount to a diacritic use of phonological features

(cf, Kiparsky). The underlying representation is adjusted so that it fits

the structural description of a rule environment. This "solution" is rejec-
ted, and this group of words will not be assigned stress according to the
general rule. A lax vowel followed by a single consonant forms a weak cluster,
so then the generalization that a final weak cluster is unstressed in Swedish

etc,
will have precisely the group adressVas exceptions. If the underlying repre--
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sentation containg a final weak cluster that phonetically is stressed two
alternative ways are open. One is that stress 1s unpredictable in Swedish
and has to be lexically marked for each lexical item. This would be missing
the generalization that final strong clusters always are stressed, and that
final weak clusters are unstressed in most cases. Another solution would be
to claim that stress is predictable and treat this group of words as excep-
tion,

There is a number of ways to handle exceptions. The least arbitrary way
is perhaps to formulate the phonological rule so that it appliss everywhere
"except in the context..." In the case under discussion this is not possible.
I cannot see any possible formulation of context that would not assign stress

on the final week cluster in brillop, biskop, tobak, konjak, didwil, senap,..,

but would assign stress on the final weak cluster in galopp, fagott, barack,

bivack, Kastrull, attrapp...

Another conceivable, but more arbitrary way would be to mark the problema-
tic words lexically with a morphological feature, =2.g. [+Foreign] and to in-
clude [+Foreign] as part of the context where stress is assigned, This is
rejected because it would involve a phonological use of diacritic Features
(CF, Kiparsky) in allowing phonological rules to operate on diacritic fea-
tures in the same way as on phonological features, Moreover, it would amount
to an unfounded claim that these words sound "Foreign" to a native speaker,

Adress, kastrull, program, galopp, cigarett... are among the more "Familiar”

Swedlsh words. There is no reason for claiming that Konstitutionell, attrapp,

fagott..., even if they do sound foreign, are any more foreign than konfys,

Dentrifag, produkt, absurd, all of which would be assigned stress by rule on

the final strong cluster. Furthermore, the feature [+Foreign] implies that
a native speaker has internalized a kriowledge of the etymology of lexical

items, a notion that we find unacceptable,
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Thirdly, we could exempt those words that are stressed on a final weak
cluster from the general stress rule by marking them with a rule feature
[~stress rule] and assign stress lexically.

If the underlying representation contained a double conschant after the
lax vowel, e.g. /adress/, /sigarr/, /kastrell/... thus forming a final strang
cluster, stress would be assigned by the general rule correctly and these
words would not constitute a class of exceptions, As there have riot appeared
any independent reasons for the double consonant representation here, it is
considered unjustified and abandoned with some regret (cf. p. 10),

To account for the stress in these words we prefer the third solution above,
and we will mark stress lexically together with a feature [ﬂstress rule],
This i1s not a satisfactory solution but it is the least arbitrary of the

ones which are available at this stage.

B._Btress on_a syllable that is not final

A final weak cluster is generally unstressed, The majority of Swedish simple
(i.e. not derived by affixing or compounding} words are disyllabic, so when

the stress falls on the penultimate syllable, this is the same as the first
syllable of the word. For examples,seela-le on pp, 2 and 3, As a first approxima-~
tion the stress rule assigns [1 strBSS] on a final strong cluster, and if

the final cluster is weak, it assigns the [1 stress] on the penultimate

syllable,
STRESS RULE: .
+ tense EO a
V oy [ stress»]/ —— (32 -i b
—tensa} 1
e GD [ v | Co c

Cases a and b can be regarded as an "elsewhere" case, and the rule simpli-

fied into
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V-3 [1 stress | e

When the string under consideration contains more than one vowel, and the
final vowel is followed by no more than one consonant, assign [1 stress] on
the penultimate vowel. Case b assigns [1 stresg] elsewhere,

The same rule, case b, then assigns stress on both monpsyllabic words and
words with final strong clusters. As will be seen later these two word-types
work together as regards the tonal accent as well, in that they hoth take
accent I,

Cases a and b are disjunctively ordered with respect to each other and can
be further abbreviated by use of parentheses:

STRESS RULE:

[—tense

Vo3 [1 stress] / == Gy ({MV ﬁ‘Cg)igL

where L stands for any symbol of a lexical category (N, A, V, Adv...)

Words containing more than two syllables

it ewm  emn man  oom o oW cowd  oms  ema” oo cmm oo e

(1) Abessinien (11) abborre (1ii) algebra
Amerika ekorre elinde
Portugal arbete ebenholts
Brasilien alibi
Afrika alkohol
Europa amiibie
Andalusien aluminium
Indien ammoniak
Mesopotamien ansjavis
Argentina embryo

. gymnasium

.

It is rather surprising how few simple words there are in Swedish that are
of more than two syllables. One large group is made up of names of countries
and continents. The primary stress in (i) and (ii) are subject to the same
condition. The final cluster is weak, and the penultimate cluster is either

weak or strong. The stress falls on a penultimate strong cluster. When the
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penultimate is weak, the stress falls on the syllable before, thg antepenulti-
mate . In other words, it looks as if it is the Romance Stress Rule which is
the productive stress rule in Swedish, Halle and Keyser (1966) find that the
Romance Stress Rule is predominant in English, too, ancd that it has, in

fact, subsumed the Germanic Stress Rule as a subpart,

If the same rule applies to (iii) the output is *al'gebra #)e?lénds,
¥

e'benholts. For some Swedish speakers g'lénde is the correct phonetic farm,
I have not yet been able to formulate a stress rule for simple words that
assigns stress correctly to both (i) and (ii) on the one hand, and (1i4)

on the other as the penultimate cluster of (iii) is strong and unstresged.
Therefore, the small group of words that falls under (iii) is iexically
marked for stress. We would rather regard them as exceptions than adjust
the underlying forms to fit the structural description of the stress rule.
We also reject a "solution" that would redefine "weak" cluster so that it
includes sequences of lax vowel followed by a consonant which in turn is
followed by a liguid (algebra), and sequences where the lax vowel 1s Fol-
lowed by /nh/ {eberholts). In order to cover most polysyllabic words the con-

text of the stress rule is extended to include the following:

i e O | ~tense o' | ~tense ¢ Portugal, Amerika, alibi, abborre...
u] 0 0 L. ! K
_____ v VoL
(ii) ~tense CZ ~tense C; :j L bjdlke, furste, glimska, konjak. ..
ke \/ it - \/ -
Foan = 1 1| 1 L - -
(111) +tense CO -tense Co L Argentina, ansjovis, lakan,
LV . _ Vv paron. ..
(iv) ~tensea CZ :} L familj, produkt, abort, annons,
Y J glefant, muhammedanism...
e T
(v) +tense C; j} L ironi, kafe, solid, kusin, _
LV B : korridor, muhammedan, mekanik...

These Five contexts can be abbreviated to three:

(i) = (i) above
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- Lo

.. ~tense
CEy—y LV

C; ]ﬂ L (covers (ii) and (iii) above)
(1ii1) = Co:m L (covers (iv) and (v) above)

If the stress rule is formulated with a double environment, case (ai) of
the stress rule = (i) above, cases (aii) and (bi) = (i1) above and case
(bii) = (iii).
STRESS RULE: ‘ N )
C »tensé} Cﬂ
0 Y B 0 (l)
Vo [ stress]// R }\h
C
0
ene

-tense 2
/—M-«J\W,V = L’GE (a)
L1 (b)
The fully abbreviated formulation is

i -tense | L1 ~tense | .1
V —> [1 stress] / —-- C, ( L v J G, ) /o [: v G, ]ﬂL

The different cases of the stress rule apply in the order (ai), (aii)~(bi),

(bii}. They are disjunctively ordered. Examples of stress assignment to base

forms:
! :
[Kaka]N by aii [bjélke]w aii
[b%skop]N aii [p%jag] aii
1 N
[irm?i]N bii [mekanik]N bii
[kusin]N bii [prod&kt}N bii
1
[pgrtugal]N ai [argentfna]N bi
1
[Abor@]N ai [ansjavisj ail
1 1 N
[ngl]N bii [fr%kn]N bii
[;lkahole ai, and if the underlying form has a final tense vowel
a

[alkbhal]N



25

W e e wae wen Owm wo ot

Stress on words that are derived by means of affixation will be dealt with
only sketchily. Some affixes affect the stress placement and the tonal accent
in the word, other do not. The latter are called neutral affixes, and they
are represented in the transcription as being affixed to a form with a word-
boundary /#/ . Non-neutral affixes are surrounded by morpheme boundaries /+/.
A word-boundary, /#/, is introduced by a convention that places a # before
and after each string which is dominated by a lexical category N, A, V, Adv
in the surface structure. There is a convention for rule application to
strings containing boundary symbols: "that #, as opposed to +, must be men-
tioned in a rule if that rule is to apply to a string containing #." (SPE

p. 85)., This implies that rules cannot apply across word-boundaries #, so an
affix that is combined to the base form by # will be excluded from consider-
ation in the application of a rule o that string.

Rules apply across morpheme boundaries, so a string which contains an
affix that is surrounded by morpheme boundaris, +'s, will include the affix
as part of the context rules. If a rule specifically mentions + in the con-
text, it applies only to strings which contain a +. If a rule does not
mention 4+, it applies to strings both with and without +'s. (Cf. for exam-
ple SPE p. 84.) On p.16 we adopted another convention for rule application

to strings containing boundary symbols in collision.

Suffixes

(1)  Nounforming neutral suffixes include -~{a)n, -re, -(n)ing, -het, -dom,
~zlse, ~(a)nde, and (e)nde,
Examples: tAviegh, milafgre, mdl#ning, tAvie#ing, krister#het,

kristendidom For+ilskedielse, Firttrofende, cyklafande
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(ii) Adjective- and adverb~forming neutral suffixes include -d, ~aktig,
~bar, «(1)ig, ~(i)5k; ~ligen, -vis, -vérd,
Examples: mgla#d,f%h%fﬁra#d,1Yk%deh¥aktig,kantrollgr@#bar,sgk#lig,
F5r+stén®¥ig,Fﬁr+F6ra#i5k;séken#ligen,ansténdigb#via.
(iii) Non-neutral nounforming suffixes include the nounforming ~er§, m(i)st,
~(1i)sm, ~inna.
Examples: m§l+er§, 551+ist, mejeri+st, socigl+ist, soci51+ism, malar+
inna; the verbforming -era: stud#era; and the adjective~forming -abel:
presentéabel .
When two unstressed non-high vowels are adjacent, one of them, usually
the first one, is deleted (Teleman 1969, p. 186). The rule derives for exam—
ple cyklande from the intermediate cykla#&agﬂg.
We assume that the lexical stress rule applies at the level of the word.
When a word is derived from another word with the addition of a suffix, as

in malare, tdvling, fHrdlskelse (nouns derived from verbs), kristendom (noun

derived from deective), FOrfirisk, inbilsk (adjectives derived from verbs),

and saklig, forstindig (adjectives derived From m:nms),l,l stress could be

assigned by allowing cyclical application of the stross rule (For the prin-

ciple of the transformational cycle in phonology, see SPE R 20). For exam-

ple,
[[mgla] re]N
V
1 Stress Rule aii
# # Erase brackets and introduce #'s by convention, as V is
a lexical category
1 The suffix is preceded by # , and it is not taken into
consideration in the second cycle. Case aii reassigns
] stress on the noun.
[molare]

The principle works, but it involves putting into action the whole power-

ful machinery of cyclical rule application, Alternatively, a solution could
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be considered where we retain the cyclical erasing of brackets but not

cyclical rules, and alter the domain of the application of the stress rule

from strings within the innermost lexical categorng to strings within the

outermostlexical category brackets., The derivation of mdlare is then as

follows.

[[mala]v re]N

# #

1
AT afbredt

As the lexical category V is not the outermost one but is
in turn dominated by another lexical category, the stress
rule does not apply now. Erase brackets.

The Stress Bule ali applies as the N here is the outermost
lexical category.

Erase hrackets.

No empirical foundation for the stress cycles has yet been established

(Ohala 1970). From a formal point of view the cycle involves such a power-

ful machinery of

rules that it will have to be heavily constrained in any

case, Without any convincing Jjustification for cyclical rules in phonology,

non-cyclical rules will be preferred whenever it is possible to formulate

a rule both as cyclical and as non-cyclical,

Examples of derivations with non-neutral suffixes:

[[mgla]v +er§]N
44
P

?

%é/%mglerg #
[[505151JA+15m]N
# #
p

Erase brackets, Insert # 's.
Delete # when it is followed by a +-boundary,

Stress RBule bii, The +-boundary makes the suffix part of
the string under consideration.

Delete the first of the two unstressed non-high vowels
(p. 26)

Erase brackets,

Erase brackets., Insert # 's.

Delete # when it is followed by a +=poundary ,



1 Stress Rule bii,
E Laxing Rule 2 (see below).
£%¥sosiél+gsm# Erase brackets.,
Another laxing rule applies to a tense vowel when it is followed by one
consonant that is followed by a stressed, non-neutral suffix,

LAXING RULE 2:

e

+5tress
\f B Aﬂ affix

[+tense ] b [~tense] / ==~ G + ...

The rule is optional in a few words, e.g. gjuteri, sdteri that phoneticall:
1 1 1 (
are elther Lje:t%rf:jj, [sgztarf:j] or [jetarf:jj, [S&tar{:j]. Tnecidentally,

this provides a further argument for regarding tenseness as lexically marked,

Prefixes (Examples on p. 3)

B

On class of prefixed words are stressed on the First vowel after the prefix
(see for example 2} on p. 3). The other class (see 1g) on p. 3) has primary
stress on the prefix itself.

To account for the Former case, another stress rule is Formulated, Stress
Rule (1) which is ordered before the stress rule on p.24, The stress rule
on p.24will be referred to as Stress Rule (2). We prefer to formulate a
separate stress rile to integrating a special orso of o cantevt ofter certair
prefixes into the stress rule on p. 24, as there is no obvious non-arbi-
trary relationshipbetween the context which assigns stress after certain
prefixes and the contexts of Gtress Aule {2). The prefixes of 2) on p. 3
are connected to the base stem with a +-boundary, and Stress Rule (1) as-~
signs a primary stress on the First vowel after prefix that is Followed by
a -+ i

STRESS RULE 1:

Vo [iniizeiilék// IFOVCO + CO e
) ] NAV
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STRESS RULE 2: SEE P. 2.

A string can only be assigned primary stress once, If a string 1is assigned
primary stress by Stress Rule (1), it is also assigned [-next rule] to block
reassignment by Stress Rule (2). when a string under consideration does not

fit the structural description of Stress Rule (1), the next rule automatical-~

ly applies.
Derivations: [be+[t§1a] ]
v oV
A 4 This is not the outermost lexical category.
Erase brackets., Insert # 's.
1) Delete # / + e
1 Stress Rule (ﬂ)
4 be+tcjala# H Erase brackets, Insert # 's.
[vgl+[5iNgna] ]
VoV
# # Erase brackets, Insert # 's,
i Delete # / + —~m
1 Stress Rule (1)
n Nasal assimilation
? g-deletion, p. 14
4 #  Erace brackets, Tnaert -4 e

# \/El+5:ﬂLDna # #

The stress in words with primary stress on the prefix (as in 1g on p. 3)
is still unaccounted for,

Most of the prefixes of 1g) occur independently as prepositions and adverbs.
One exception is er—. Often there is alternation between the preposition
used as a prefix in a "“fixed combination" ('fast sammansdttning' ) and as a
separate category in o "loose combination™ (*18s sammansittning® ) "uthdllig
:

~h&lla 'ut, 'omfamna~famna 'om, ‘avdunsta-dunsto ‘av, ‘omtalo-tal: Tom. There

are evidently restrictions on this alternation as there 1s no *tasta ‘an,
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#1ata 'till, *billa 'in for example, but these are putside the scope of this

paper, The "loose combination" of verb plus preposition has a more concrete
meaning than the corresponding "fixed combination™ (Wellander p. 305):

Han avbrtt samtalet - Han brit av spadskaftet,

Det tillkommer honom att meddela chefen. -~ Nér det kom till kritan..

*NEr det tillikom kritan (Wellander, p. 617).

Note also that in the alternation between "fixed" and "loose combinations"
the stress stays on the preposition.

Here we assume that the ”Fixed combination” is the basic, and the "loose"
one derived by a transformational permutation rule which does not change the
stress, We regard the words which are built up of a prepositivn or an adverb,
and a noun, adjective, or verb as compounds, and the stress and the tonal
accent will be assigned by the same rules as for compound nouns, The surface
structure bracketing for the examples in 1g) is thus similar to the bracketing
of compound nouns: both consist of strings which are labelled with a lexi-
cal category and the internal bracketing of which is also labelled with
lexical categories. Cf.

[ [6T)ppepl Bl )y [ [strly [nat] ]y
The same conventions that apply to erasing of brackets labelled N, A, and V
apply to brackets labselled PREP or Adv.

Phonetically all compounds (including 19) have a primary stress and the
grave tonal accent in the first word and a secondary stress and the acute
tonal accent in the last word. Here the grave tonal accent, accent IT, is
transcribed with a ° over the stressed vowel, and the acute accent, accent
I, with a ~ over the stressed vowel. Compare the stress and accent patterns

below:



g2 , cq 20
bisté strahatt
. o o2
dndkBmma sjuk~kassa
27 e
bilaga bikupa

It is possible to account for the stress pattern i Swedish compounds with
rules similar to the rules for compounds in English in SPE. This involves
assignment of lexical stress, and & cyclical Compound Stress Rule, and a
convention that weakens all other stresses by one when & primary stress is
reassigned in the string under consideration., Let us see how this would work
fFor Swedish. Stress Rule (2) assigns one primary stress to the string inside
the innermost brackets,

[ [bi)ogeplstoly ] [ [stroly[hat] ]y
1 1 1 1 Stress Rule bii
£ H# H# #4 i #HA H# Erase innermost brackets.
To this stringaCompound Stress Rule reassigns primary stress to the left-
most primary stressed vowel., All other stresses are weakenad by one.
COMPOUND STRESS RULE:

Vo3 [1 stress] / # X {1 stress} v (##Z) # El\}A\/PREF’ Aty .

where X does not contain any [? stress]; (%4%42) = any number of words,
The Compound Stress Rule is followed by another rule that deletes all

stresses except the first and the last ones.

STRESS DELETION RULE:

[+stress]| —-3 [~stress] / #% [1 stress] ... ——... [2 stress| Y %é}kAv

The continuation of the derivation of bistd and stréhatt is thus:

1 1 1 1
[# bi#t # stof), [# strod # hat# ]
1 1 Compound Stress Rule
2 2 Stress weakening conveni-
tion

atrgh%t
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Derivation of strahattmakare

[ [strEJN [hat]N [makare]N ]N

1 1 1 Stress Rule (2) bii, biiy ai
# # # - # Erase innermost brackets

1 Compound Stress Rule
2 2 Stress weakening convention
7] Stress deletion rule
# p 5 # Erase brackets
stréahattmakare
Although the rules work, there is too much machinery in operation. Firstly,
we would like to eliminate the convention which weekens all stresses by one
as soon as a primary stress is reassigned, as this implies the existence of
an indefinite number of levels of stress which we rejected in the first
place. With only primary and secondary stresses to be assigned, we substi-
tute that convention with a Stress Weakening Rule which weakens the last pri-
mary stress to a secondary when it is preceded by any other stress. 1t
applies before the Stress Deletion Rule, Note that it is needed only because
we assumed the existence of both primary and secondary stresses, This assump-

tion may not be correct, and we will modify it later on (p. 35).

STRESS WEAKENING RULE:

[1 stress] - [2 stress]| / [1 stress] ... r";—] (GDVCD);¥5#

Secondly, we find that the cyclical Compound Stress Rule now in fact does
not change any stress at all since the convention for weakening stress after
the application of the compound stress rule was substituted with a rule. As
the compound stress rule does not accomplish anything, it is deleted and we
will return to assignment of stress in compounds on p.43 onw.

#*
Up to now we have not taken into consideration the theory of markedness that
is outlined in chapter IX of SPE and in Postal (1968). It was proposed to

overcome certain inadequacies of the earlier framework, mainly concerning
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the statements of lexical redundancy, and the evaluation metric. Earlier
phonological statements were evaluated on purely formal grounds (Halle
1962), The modified theory proposes an evaluation metric that is based on
formal, and more crucially, on empirical grounds, the "intrinsic content
of features" by which I presume is meant some physical correlate of each
phonological feature. One value of a feature is posited as the "expected"
or "natural" state of the phonetic parameter. This is the unmarked value,
[uF]. All other values of the same Teature are less expected and marked,
[mr]. A universal set of marking conventions interpret the u's and m's
into + and -, The unmarked value of a feature may be both + and -, depending
on the context,

The notion of "cost", or complexity of a grammar, or parts of a grammar,
is introduced in the sense that the universal marking conventions assign
the unmarked feature values at no cost for the grammar, They are part of
general linguistic theory. The marked, unexpected values on the other hand,
are assigned at the cost of phonological rules in the grammar.

Chomsky and Halle propose a tentative set of marking conventions for some
features, They argued slsewhere (e.g. SPE pp 24~26) that the feature stress
cannot be correlated to any acoustic parameter and thus presumably not to
any physiological parameter either as articulatory events usually show up
in some way in the acoustic signal. Perception of stress is attributed to
the listener's hypothesizing about the syntactic structure of the utterance
and his "internalized rules" for predicting stress contours, and this backs
up their justification For the transformational cycle in phonology. Thus they
deny that stress has any intrinsic phonetic content., It is not surprising
that no marking convention is suggested in SPE for the feature stress, in
spite of the fact that a sizeable portion of the book is devoted to Jjust
that feature. The point of the theory of markedness is to make the intrinsic
content of features the decisive factor in determining which value is the

unmarked one,
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However, judging by the pre-SPE bulk of literature on the subject of stress
it seems guite reasonable to assume some physical corelate, or combination
of correlates to the phenomenon. Here I will not go into a discussion of
what the nature of them may be but I do assume they exist, Furthermore,
and this is more tentative, I assume that the activity that results in a
percept of stress is more complex than it is not active to produce this ef-
fect. In other words, taeking the phonetic content of stress as a basis it is
hypothesized that the unmarked value is [~stress], and the marked value
[+stress].

Physical correlates are not the only criteria that can be used 1in positing
values as marked or ummarked, The claim is that markedness should be based
on empirical evidence, but it is left obscure just what evidence is to be
considered crucial, except for the intrinsic content. Postal (1968) points
out that (among others) relative frequency of a segment of a feature is an
argument for markedness. If a feature is contrastive in a language, the un-
marked value is the more frequent, In languages with a stress contrast there
are more unstressed vowels than stressed vowels. Moreover, unmarked values
tend to be in the lexicon and marked values tend to be derived by rule,
Languages have stress rules, not de-stress rules,

On the above grounds we adopt a marking convention for stress:

[u stress] —-= [~stress]

At the input to the phonological component all segments are then marked
[—stress]. This means that the stress rules are no longer rules that add a
feature but rules that change a feature value, and the stress rules on pp 24
and 29 will be modified accordingly.

The marked value, [+stress], is teken to denote any strong stress that
gives a syllable thus marked a certain prominence in relation to the other

syllables if the string under consideration. As there are no well-grounded
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empirical facts that indicate a "psychological reality" of the notion of

multiple stress levels, i.,e. that the degree of this prominence would be

consistently perceived by listeners, the stress feature should preferably
be assigned in a way that reflects this, as [+5tress], not as [1 atress]

or [2 stress] or any other [n stresgj.

We assumed two degrees of stress in Swedish. The Stress Weakening Rule
(p. 32) assigns the [2 stress|. However, [2 stress] co-occurs with accent I
and only when another strong stress and accent IT vowel precedes. If we
instead posit only one strong stress, the rather ad hoc Stress Weakening
Rule can be done away with altogether, and there will be a hetter corres—
pondence to the avidence there is (not much, admittedly) on the perception
of stress. If it is true that the second strongly stressed glement in a
compound is different from the first one, the explanation could be sought
in other factors, mainly the different tonal accents, but also in the over—
all intonation and rhythm of the utterance.

Taking into account the Markimg conventions For stress and only one strong
stress, the lexical stress rules and the stress deletion rule are reformu-
lated,

STRESS RULE 1: (cf. p. 28) r

- 1
+stress | —consonancal |
[-stress] mmé’{ —-next rulﬁi// NAVACY CDVC + Gy L+vooalia MJ

STRESS RULE 2: (cf. p. 29)

—oons “tense | 1 b@nbc -
[~stress] -3 [+ tres"]//ljwog W ( {w )// C J]NAVAdv

Condition: The string under consideration does not contain any internal;¥5¥

=

!

STRESS DELETION RULE:

[+stress] ' [-stress] / [+stress | —— [+stress}
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TONAL ACCENT

As demonstrated above the tenseness of vowels and the syllabic structure

are related to stress, and not directly to the tonal accent. The opposition
between the tonal accents is, however, connected to the number of syllables
in the word, and which of the two tonal accents a word has is dependent on
the stress-pattern of the word, The examples on p. 4 show that polysyllabic
words with the primary stress on any other than the first vowel of the word
take accent I. Polysyllabic words with a stress~patterns resembling a number
of "upbeats" before the primary stress thus behave like monosyllabic words
with respect to the tonal accent. Monosyllabic words are also assigned stress
by the same case (bii) of the Stress Rule (2) as finally stressed polysylla~
bic words.

This relationship between stress patterns and the tonal accent is best
characterized if stress is assigned before the tonal accent. If the tonal
accent were assigned hefore stress, the environment of that rule would look
much like the environment of the stress rules,13 This would amount to an
incorrect claim about a dependency relationship between syllabic structure
type and the tonal accent, and the genuine dependency between syllable
structures and stress would not be revealed by the rules, Furthermore, if
the tonal accent assignment were ordered before stress assignment, the
generalization that the tonal accent is partially dependent on stress would
be lost.

The order of relationships is thus

1) tenseness and laxness of vowels: lexically marked or stated by morpheme

structure conditions
2) stress: assignment by rule

3) tonal accent: assignment by rule
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The examples in 5 on p. 4 have accent I in spite of the words being poly-
syllabic and having stress on the first vowel. They could he handled either
by lexical marking of the tonal accent, or by marking them with a morpho-
logical feature [+Foreign]° Tf the latter way is chosen the context for the
rule of accent I assignment specifically mentions this morphological fea-
ture. A feature [+Foreign] would, however, amount to a counterintuitive

claim. In spite of the accent I in words like pojke, kdnga, serie, angast,

taxi, komma, baby they are not "felt" to be foreign. There is nothing un-

Swedish about pojke, kinga, angest, serie., Other words in this group behave

idiosyncratically in other respects than the tonal accent, e.g. taxi, baby,

jockey, gimmick, where a native speaker mostly hesitates about plural-end-

ings. Here the accent I will be regarded as an idiosyncratic feature and
marked in the lexicon, thus claiming that the accent is an unpredictable
property and learnt with the word, They will also be marked [wtonal accent
rule] to block assigniment of accent II. We could speculate that if the

group taxi, baby etc. is also lexically marked for plural, together with

a [mplural rule]mfeature, what we have is then a formal means of capturing

a degree of "foreign-ness" of the word: the more [mﬁule n] features a lexi-
cal item contains, the more foreign it is for the native speaker (cf. Kipar-

sy 1968). Taxi, baby etc., are considered as less Swedish than pojke, kdnga

gtc, which is also what the grammar would predict.

ﬁ}rat ,

A’ approximation of a tonal accent rule assigns accent I on the last stressed
vowel of a word if it is preceded by any number of vowels. The “any number"
includes “zero" to subsume monosyllabic words under the same rule, and a
condition is added that when "any number" "zerco', then no vowels can follow.
TONAL ACCENT RULE 1:

Y vw%‘ [accent I] / ...V... [¥stress] ...V... #

... may contain # 's. Condition: if the first V=0, then the second V=0,
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Accent I1 1s associated with the first and stressed vowsl in a word, when
more vowels follow,
TONAL ACCENT RULE 2:

Vo3 [accent IT] / | C, [¥8Tress] ...V...

... may contain # 's,

There are several objections to the above formulations. A formal objection
is that two features were used, One feature is enough for stating a binary
opposition. As we assume that phonetically the two accents are variations
along one parameter, fhey should be stated as different values of the same
Feature., Furthermore, the two tonal accents apply to complementary sets of
environments. It suffices to assign one accent with a rule that mentions
its whole context, and assign the other accent "elsewhere" on stressed vowels.
Which accent is then the "elsewhere" case? Generally the more specific case
is mentioned explicitly and the general case assigned as elsewhere. If the
earlier evaluation metric of counting features and symbols is used, the rule
For accent II contains less symbols and would be selected as the more genge-
ral case,

Over and above this the existence of an opposition between tonal accents
is conditioned by the existence of an opposition of stressed and unstressed,
gtress ought then to be a higher level feature than a feature For tonal
accent, In the earlier framework of generative phonolothhere was no provi-
sion for stating a hierarchy of features.

The theory of markedness claims to overcome difficulties of the above
types. The unmarked value of the feature for tonal accent is the more gensm-
ral, the expected accent, the assignment of which does not add to the com-
plexity of the grammar of the particular language,

No feature in the SPE system has an intrinsic phonetic content that could

be associated with the accent I ~ accent IT distinction, so we add a new
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feature, [tonal accent], The feature has two values, + and -, It seems that
there is no language that contrasts more than two values on the single para~
meter of tonal accent. It has been claimed that Lithuanian has three tonal
accents, but the so called grave accent in Lithuanian is opposed to the
circumflex by length only (Jernudd 1968)6,}4 [*tonal accent] will be associated
with accent I and [+tonal accent] with accent IT.

It is generally considered as an obvious fact that accent IT [+tonal accentL
is marked and accent I, [-tonal accent] is unmarked, There is some empirical
basis for this assumption:

Physiologically the different tonal contours arc mainly an effect of the
rates of vocal cord vibration. That fact does not in itself help choosing
one tonal contour over another as less marked. Ohman (1967), however, has a
more interesting hypothesis: ".,.that all Scandinavian accents should be
understood as variously timed glottal stops, only softer than the Danish
one." (p. 29). This underlying mechanism manifests itself overtly in Danish
and the case where the glottal stop, the ”stéd”, occurs in Danish is the
accent I case, There seems then to be some physiological justification for
regarding accent I as the more basic, and accent IT as containing an added
mechanism,

From the point of view of frequency one would expect the unmarked case to
ococur more frequently than the marked case. The opposition between tonal
accents is rare in the languages of the world, and the use of the feature
[tonal accent] in a language is a marked phenomenon.

The marked case of an opposition tends to be derived by rule (cf., p. 28).
The tonal accent is predictable, and moreover, [+5tress] is a prerequisite
for tonal accent to be assigned on a sagment, [+5tress] is in itself marked,
A phonology of Swedish should state this hierarchy of markedness in an ex-

plicit way.
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In cases of neutralization accent I is realized. An example is when an

epithet is de-stressed in a sentence like "Viimdtte anden'Donald" (We met

the duck Donald or We met the ghost Donald),
The marking convention for tonal accent applies after the one for stress,
as [+stress] is part of the context,
MARKING CONVENTION FOR STRESS (p. 34):
[u stress | ) [wstress]
MARKING CONVENTION FOR TONAL ACCENT:
[u tonal accent ] -9 [mtonal accent] // {:z;fess]
Marking conventions that are context-sensitive and whose context contain
Features with only +'s and -~'s can relate to phonological rules as linking
rules, Formally, the linking relationship between a phonological rule and
a marking convention is stated in the schema below:
Phonological rule: X - [F] /¥ [@M*] zZ

Marking convention: [uG ] ——— [pG] /{;;”}
W

where d,@ =+ 0r -3 Y, Z, & W may be null, and the feature G is distinct
from the feature F,

The marking convention for tonal accent fulfills the conditions for
applying as & linking rule. the output of the phonoiogical stress rules is
the feature [+stress] in certain columns of features, or segments., The
[+stress] is part of the environment of the marking convention for tonal
accent, and this marking convention relates to the stress rules by automae
tically interpreting the tonal accent feature as well. Once a segment has
been assigned [+stress], it is also assigned [~tonal accent] at no cost for
the grammar. We thus need only one rule of tonal accent assignment that
changes the ~ to a + in the context where the stressed segment is the first

stressed segment in the string under consideration and more vowels follow,
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TONAL ACCENT RULE:

[~tonal accent] -—> [+tonal accent] / E:CD [1§%ress] eV,
NAVAdv

The [~tona1 accent] is assigned at no cost in the grammar, The marked case,
[+tona1 accent] is assigned at the cost of a phonological rule. By use of
the marking convention for tonal accent as a lirking rule the dependency
relationship is naturally stated. Accent II is assigned to the first stressed
vowel of the examples on the bottom of page 5, Although the examples end-
ing in -~el, —er, -en (Eb and 4 on p, 3) phonetically contain more
than one vowel they are not assigned accent II as their base forms are mono—
syllabic and we order the rules so that stress-and tonal accentassignment
apply before the epenthetic vowel-insertion (@F, D 19)=

EPENTHETIC VOWEL INSERTION:
+consonantal | 4
p-> L8]/ c v, _m_; ‘{E

+sonorant NAVAdy

The [+sonorant]mfeature includes liguids and nasals as a class, The
[+consonantal] excludes vowels.

The above rule operates also where the sonorant is a suffix and preceded
by & +-boundary. Some nouns have a surface structure plural with [~ar], and

yet they are accent I: lénd -~ léhder, stdd - stdder, bdk - bitcker, gét - gdt-

fer. Although it does viclate an alternation condition (Kiparsky 1968), the
plural suffix of these nouns will be posited as /-r/. The plural suffix /~r/

is needed in any case for some nouns that end in a vowel: mB -~ mir, sko - skor

tad ~ tér, ko - kor.
Swedish has another plural suffix that phonetically also is [mar] that
aleso derives plurals of monosyllabic accent I words. In this case the plural

noun becomes an accent IT word: pérk - parker, té - tker, sméd - smeder,

vin ~ viner, 1l8rft - ladrfter, mirk - marker. The plural suffix for this group

will be assumed to be underlying /ner/, so0 although the suffix is the same

phonetically for lédnder and parker, it will be derived from two different
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sources. The /-r/ and the /-er/ have different effects with respect to
accent on the word.

Similarly, the present tense suffixes for Swedish will be assumed to be
only two: /-ar/ and /-r/. The phonetic form of the first one is lar] as in

hoppar, skuttar, kdllar ... The phonetic form of /-r/ is [r] when the verb

stem ends in a vowel: ser, bor, ndr, syr..., and [2r] by later epenthetic

vowel insertion when the verbstem ends in a consonant: 18&ker, sitter, finner,

f&ljer... Verbs in the present tense of the latter category are thus mono-
syllabic at the stage when tonal accent is assigned and receive accent I.
Verbs in the present tense of the former group are disyllabic and are as—
signed accent IL. (cf. Ohman 1965, )

*

Examples of derivations are given below, /1/ is to be taken as a shorthand

transcription for [+5tr9551.

[fllka]N
1 Stress Rule 2 aii (p. 35)
. Linking with the marking convention for tonal accent
> Tonal Accent Rule (p. 41)
[portugalJN
1 Stress Rule 2 ail
’ Linking with the marking convention for tonal accent
b Tonal Accent Rule
[abore]N
1 Stress Rule 2 ai

Linking with the marking convention for tonal accent
Tonal Accent Rule

[aqjavis]N

g Stress Rule 2 aiil
‘ Linking with the marking convention for tonal accent
[be+t51a]v
1 Stress Rule 1

Linking with the marking convention for tonal accent
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[rogll
1 Stress Rule 2 bii
‘ Linking with the marking convention for tonal accent
[Fogl+arJN
1 Otress Rule 2 aii
‘ Linking with the marking convention for tonal accent
* Tonal Accent Rule
[prodaktJN
1 Stress Rule 2 bii
‘ Linking with the marking convention for tonal accent
COMPOUNDS

In Swedish an indefinite number of words can be strung together to form com-
pounds and this process is quite productive, Only the first and the last
words of the compound contain a strong stress which is placed on the same
vowel as when the word does not form part of compound, The First stressed
vowel takes accent II, and the last stressed vowel accent I.

To derive stress and tonal(accent in compounds no new rules are needed,
but the rules formulated so %ar nead restrictions or modification. The
transformational cycle was rejected earlier (Dp. 27, 32). It would have ine
volved first assigning stress (and accent L by linking) to all the words in
the compound and then deleting them all again except the first and last ones.

Instead of deletion of all previously assigned stresses and accents the
application of the stress rules can be restricted so that stress assignment
is prevented for the cases where the deletions would occur. Thus there is

no longer any use for a Stress Deletion Rule (p. 3%), The following condi-

tion limits the application of the stress rules (D, 35):

Condition on Stress Rules 1 and 2: When a lexical category string contains

other lexical category strings within itself (i,e. a compound), apply the
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the rules to the first and last inner lexical category strings only.
Only the first and last stressed vowels will then be marked [«tonal accent].
The next step erases all inner lexical brackets, Tt is followed by a tonal
accent rule that changes the first accent I to accent II. We assume that
this reflects the same process as accent II in simplex words but then the
andition of the tonal accent rule on p. 35 is insufficient, It handles
those compounds where the stressed vowel of the first word also is the first

- 4 -~ ”

vowel of the ward, as in stréhattmakare, flickjidgare, mordkommissionsutld-

- » -~ d

tande, antikdrnvapenkommitte¥ vichyvattensbutel jsetikettspéklistrerska, etc,

It does not handle cases where the first stressed vowel is preceded by

other unstressed vowels, as in butel jsetikett, hotellspersonaldirektir,

-~ ”

parkeringsplatsproblem, eto.

The first words of the latter group are accent I in isolation., The accent
IT is conditioned by the following stressed vowel that occurs in the string
in compounds, Only compounds may contain two stressed vowels. The condition
for accent II in simplex words is still as on p. 38; the stressed vowel is
the first vowel and more unstressed vowels follow., The reformulated version
of the tonal accent rule below involves a generalization that incorporates

accent 1T assignment in compounds,

TONAL. ACCENT RULE: : -
) i ) F e i g?étresgﬁ
L~tonal accentj - [+tona1 accent | / Lg}<C0v>' CD +stress | ... Voo

where ... may contain # # 's. L = any lexical category.

The rule expands into conditions a and b, The use of angled brackets per-
mits the expression of discontinuous dependency (SPE pp 76~77). It is an
£~ ten condition and abbreviates two expressions - "one in which all angled

elements appear and another in which none of these elements appear,"

+stregsj
\Y

.. [ o [¥Stress] ... V cond. b
L o

»an / LﬁjCOVCO [15%?@55] o [ cond, a

¥ This word is actually pronounced with stress on the second syllable (Ed.).



To sum up, we now have the following rules:
1) Stress Rule 1 and Stress Rule & (p. 35) with a condition on application
(p. 43)
2) The marking convention for tonal accent applied as a linking rule (p. 40)
3) Erase inner brackets of & string that is labelled with a lexical category.
4) Tonal Accent Rule (p. 44)
5) Laxing Rules, Epenthetic Vowel Insertion (p. 41), and other phonological
rules,
Examples of derivations:

[ [strBJN [hat]N [mgkare}N ]N

1 1 Stress Rule 2 bii; al
g ‘ Linking
# # # # # # Erase brackets
N Tonal Accent Rule, cond, b
<9 T
[strghctmgkare}N

(ﬁ [anti]p;@p [@arn]N [vgpn]N [kﬁmitg]N ]N

1 1 Stress Rule 2 bij bii
’ : Linking
#- 4 # # # #— # # Erase brackets.,.
" Tonal Accent Rule cond, b
& Epenthetic Yowsl Insertion

.
' LT
[antlgﬁrnvamanKomltuJ ;

L [parkgriNg]N s[platg]N [prublgm]N ]N

1 1 Stress Rule 2 bij bii
: g Linking
# #  # # # # Erase brackets,..
* Tonal Accent Rule cond. @

The linking s is probably inserted by rule but this will not be dealt with
here. By nasal assimilation and g~deletion (above) the phonetic cutput is

1 1
[parkgrigsplatsprublngN

emirome

%  GSee footnote on p. 44 (Ed,).
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FOOTNOTES

1)

2)

3)

12)

14)

The Swedish spoken in Finland has no opposition between tonal accents,

Some disyllabic words here can have either accent, for example pojke,
tobak; skyffel,

For a definition of strong and weak clusters, see SPE p. 29: "A weak
cluster is a string consisting of a simple vocalic nucleus followed by
no more then one consonant; a strong cluster is a string consisting of
either a vocalic nucleus followed by two or more consonants or a complex
vocalic nucleus followed by any number of consonants.”

Tt is still an open guestion for Swedish whether this auditory impres-—
sion has any unigue articulatory correlate in the tongue positions al-
ways being closer to the [Bjnposition for lax vowels than for tense
vowels,

Tense vowels will be transcribed as V, lax vowels as V,

TIn the model we are using redundancies are stated by a set of morpheme
structure conditions that state generalizations about the internal struc-
ture of the morpheme by defining the subset of possible Swadish morphemes
out of a set of all possible morphemes, (Stanley 1967, )

More than two hundred students were asked which last consonant of mini-
mal pairs of the type hat -~ hatt they perceived as the longer one, if
any. The results showed that the students’ performance in this task was
not consistent. {Prof. B. Hammarstrom, personal communication. )

/N/ stands for a nasal archi-phoneme whose only lexical specification is
the feature [+nasalj.

The vowel alternations will not be handled in this paper.

By Prof., Vicki Fromkin in lectures 1969 at University of California, Los
Angel es,

These derivational processes in Swedish are an interesting study in them-
selves but will not be treated any further here,

For the concept of lexical and major categories, see Aspects p. 74.

Accent T would for example be assigned on the final syllable of those
polysyllabic words covered by case bii of the stress rule,

If there is no tonal command i1t implies [wshort]. (BiBrn Jérnudd, ref,
1968, and personal communication):

If there is a tonal command it is concomitant with [+5h0rt] or [wshort].

Accent (in Lithuanian)
B /‘\\ :
TONE [ ~tone | [ +tone |
B T .
LENGTH [~5hartj [+ehort} [«shortj

acute grave circumflex
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