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2.1  Introduction

Danish belongs to the Nordic (North Germanic) group of Germanic languages. It is the 
national language of Denmark, and according to Lützen (2010), it is the mother tongue 
of 92 to 93 percent of Denmark’s 5.82 million inhabitants (as of 2020). It is written 
with the Latin alphabet, extended with æ, ø, and å. Grønnum (2000)1 is a very brief, 
and Grønnum (2007) a more comprehensive, modern introduction to its phonetics. The 
phonology is exhaustively described in Basbøll (2005).

There are three prosodic components in the Danish sound system: stress, stød, and 
intonation. If vowel length is considered a syllable prosody, it will make a fourth. The 
phonology of stress and stød is accounted for in Basbøll (2005), and Grønnum, Vazquez-
Larruscaín, and Basbøll (2013) contains a more recent discussion specifically about the 
abstract representation of stød.

This chapter is about intonation only. It is a summary of acoustic analyses and a 
few perceptual experiments carried out from the mid-1970s through the 1990s (Thorsen 
1978 through 1988; Grønnum 1990 through 1998). It presents a model of the acous-
tic output from Copenhagen Danish speakers’ production in distinct, formal speech, of 
various types of utterances, as well as short texts. Comparison with Central Swedish will 
highlight the characteristic properties of Danish intonation.

2.2  Previous Descriptions

The first linguist to concern himself with Danish intonation was the brilliant J. P. Høys-
gaard (1747, 1769). According to him, stressed syllables are associated with high tone 
and unstressed syllables with low tone. He denies intonation any real linguistic status, 
because words can be comprehended even when whispered. Tone helps only to make 
spoken language clearly audible.

In the literature of the nineteenth and first half of the twentieth centuries, there 
is likewise an almost general consensus that stressed syllables have high pitch (Jensen 
1833; Sneedorff-Birch 1835; Jerndorff 1897, 1911; Forchhammer 1903; Oxenvad 1937; 
Arnholtz 1939–1940, 1942, 1954). However, Andersen (1954) notes that in North Zea-
land and in Copenhagen, stressed syllables are spoken on a lower pitch. To Arnholtz, 
this is characteristic of the vulgar speech of the lower classes in Copenhagen, where 
a loathsome change in the stress~pitch relation is taking place: stressed syllables with 
low or falling pitch—traditionally called omlæggertone (approximately “reverse tone”). 
As recently as 1975, Brink and Lund repeat Arnholtz’s observation (albeit in less con-
demning terms) and state (608–610) that Low Copenhagen often has a falling pitch 
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movement where High Copenhagen has a rising pitch, and vice versa, Low Copenha-
gen rises where High Copenhagen falls. Jerndorff (1897) observes that the degree of 
relative prominence on each stressed syllable correlates directly with its pitch height. 
The more weight a word is given, the higher the pitch of its stressed syllable. But he 
added that highlighting of a stressed syllable can be achieved by lowering the preced-
ing unstressed syllable as well.

There are also scattered remarks about sentence modality and tone. Statements are 
falling and/or end low, and questions are rising and/or end high—or at least they are 
not falling (Bloch 1805; Mikkelsen 1894; Jerndorff 1897; Forchhammer 1903; Oxenvad 
1937, Hjelmslev 1954). In Hjelmslev’s (1951) terminology, there are two modulations: 
one falling and one nonfalling. He notes specifically that these modulations cannot be 
partitioned into smaller structural domains. Jerndorff (1911) takes issue with the rule 
for declamation (in schools, lecture halls, churches, and on the stage) that questions 
must end in a final rise through the unstressed syllables. Other languages may do so, 
but Danish does not, and he ascribes the role of carrier of intonation to the stressed syl-
lables only. Arnholtz (1954) likewise states that in the Danish standard language, it 
seems that the stressed syllables carry the speech melody, the unstressed syllables being 
subordinate to the pitch pattern established by the stressed ones.

In unpublished lecture notes from seminars in 1946 and 1947 about Danish speech 
rhythm and melody, Eli Fischer-Jørgensen makes the same assertion about stressed syl-
lables being the carriers of the speech melody. She discusses at some length the possible 
criteria for delimiting Danish utterances into stress groups, particularly the problem of 
assigning the boundaries between them.

Until the 1970s, the only comprehensive accounts of Danish prosody were Otto 
Jespersen’s Fonetik (1897–1899, chapters 25 and 26), excerpts of which are found in his 
Modersmålets Fonetik (1934, chapters 13–16), and Alf Bo’s monograph Tonegangen i Dansk 
Rigsmål (1933). Jespersen (1897–1899) talks about the law of termination: a low tone or 
fall in pitch is employed when we are through and want to finish, while a rise to a higher 
pitch indicates the nonfinished, nonterminal. Bo establishes rules of intonation mainly 
by impressionistic observation of his own speech. Questions have rising intonation, but 
the magnitude of the rise in questions varies. Questions with no lexical or syntactic 
information about their interrogative status are the most rising; questions with word 
order inversion or interrogative particle less so and may approach declaratives.

Thus, the general picture that emerges from the Danish literature is one where 
stressed syllables are normally associated with relatively higher pitch than unstressed 
ones; intonation is carried by the stressed syllables; statements are associated with fall-
ing intonation and questions with rising intonation. It is not quite clear whether rises 
and falls are situated at the end of the utterance or whether they characterize the entire 
succession of stressed syllables. There are hints that intonation contour trends may 
be global, especially in some of the transcriptions, but there are also rather clear state-
ments to the effect that only the last stressed syllable is affected.

2.3  Preliminaries

The ultimate goal of prosodic theory or, in this case, intonation theory, would be a 
representation that in a psychologically real way faithfully models every aspect of 
speakers’ and listeners’ processing of intonation, including syllable and word tones, in 
spoken language in general. That is obviously not yet within reach. Settling for a more 
modest goal, intonation can be modeled from one of several specific vantage points: 

Downloaded from http://direct.mit.edu/books/oa-edited-volume/chapter-pdf/1986284/c003600_9780262543194.pdf by guest on 07 July 2022



Modeling Danish Intonation	 87

as speakers’ production or speakers’ perception; or as input to synthetic speech, or as 
patterns for speech recognition—procedures that do not necessarily parallel human 
processes. Furthermore, speaker and listener processing may be modeled at different 
levels of abstraction. The first approximation, described in figure  2.10, models two 
components and their interaction in the production of short utterances in the formal 
speech of speakers of Copenhagen Danish, leaving out phenomena that typically are 
not under the speaker’s voluntary control, that is, microprosody. The more elaborate 
edition of the model, in figure 2.13, expands the structural domain to longer and syn-
tactically more complex utterances and short texts.

Ideally, a model of the production of Danish intonation is a representation that 
mediates between a stage upstream in the human production of linguistic utterances, 
where all the morphosyntactic and lexical information has been supplied and stress 
assigned to the appropriate syllables, and a stage downstream where significant intona-
tional information is inserted. From this latter stage the phonetic fundamental frequency 
implementation can be derived by rule and converted to neural commands to drive the 
peripheral physiological production system or, alternatively, converted to commands to 
drive a speech synthesizer. Over the last couple of decades, it has become customary to 
call a representation that in this manner mediates between a less and a more concrete 
stage in the production of intonation phonological. Ladd (2008) contains a lucid discus-
sion of the pros and cons of such a concept. However, if you want to avoid the obvious—
but obviously false—analogy to segmental phonology and its sequentially ordered and 
minimally contrastive units, then symbolic representation is perhaps a better concept.

2.4  Danish Intonation

It is customary to let “intonation” designate the linguistically relevant but nonlexical 
aspects of the course of fundamental frequency (or its perceptual correlate, the pitch course) 
through spoken utterances (see, e.g., Ladd 1996). Nonlexical leaves out syllable tones 
and word accents, but it also excludes the contribution to fundamental frequency 
(henceforth F0) that comes from stress. However, the stress~F0 relation is a salient prop-
erty of Danish speech melody. Therefore, as long as the subject is Danish, which has 
neither syllable tones nor tonal word accents, let intonation designate the linguistically 
relevant aspects of F0 in spoken utterances, including F0 patterns associated with stress. 
“Linguistically relevant” excludes microprosodic effects, that is, the contribution from 
intrinsic F0 properties of segments and perturbations at segment boundaries. I take the 
core linguistic function of intonation to be to signal (i) prominence relations, (ii) pro-
sodic boundaries between phrases and utterances, and (iii) utterance modality.

2.4.1  Empirical Investigations
Empirical studies of Danish intonation were long in coming, even well after the appear-
ance of suitable instrumentation for analysis. Intonation was considered difficult to 
approach, for reasons stated by Poul Andersen (1954, 310) [in my near verbatim trans-
lation]: “To give a general description of tonal, stress, and speech rate variations in the 
sentence is made difficult by the fact that these phenomena vary with the speaker’s 
mood and emotional state, and it is very difficult to decide if we are dealing with, e.g., 
a neutral question or a surprised question, and, strictly speaking, there really is no such 
thing as a neutral intonation, since all speech is connected with some emotional state.” 
In other words, F0 codes several types of information simultaneously—for example, the 
linguistic function, the affective state of the speaker, the speaker’s age, gender, personal 
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identity, and membership of regional and social groups. The difficulty inherent in teas-
ing out the contribution from each of these various factors likely appeared prohibitive.

By the mid-1970s, however, there was a growing demand for descriptions of into-
nation that could be applied in the teaching of Danish as a foreign language and in 
teaching the hearing impaired. In spite of Andersen’s apprehensions, I set out to dis-
cover the linguistically relevant properties in the “tonal variations in the sentence” and 
provide a description of “neutral intonation.” Andersen is right that, strictly speaking, 
there is no such thing as a neutral utterance or neutral intonation. Every utterance is 
produced in some context, and the context is one factor in the manner of its produc-
tion. But we can operationally define two helpful concepts: unmarked intonation and 
typical intonation. By definition, subject-verb (SV) declarative sentences are syntacti-
cally unmarked in Danish. By convention, the intonation contour that accompanies 
such an SV declarative when it is used conventionally is unmarked. Typical intona-
tion, on the other hand, is one that accompanies any given sentence type when used 
conventionally. Thus, for instance, the intonation associated with a conventionally 
used yes/no question will be different from the unmarked intonation of conventional 
declaratives; hence it is marked, but that is typical.

2.4.2  Methodology
The only way to approach the relation between stress and F0 in typical intonation 
contours, keeping everything else constant and similarly, to lay bare typical intona-
tion contours, was to have speakers read material designed for the purpose—in this 
case, short sentences embedded in small dialogues, some of which were built around 
nonce words with systematically different word stress locations. Details can be found in 
Thorsen (1978), and suffice it here to say that in this first experiment, as well as every 
succeeding one, there were always at least four speakers and at least six repetitions 
of every target utterance by each speaker in randomized scripted material. Note that 
everything I say about Danish as well as Swedish intonation in the following pertains 
to utterances conventionally used, recorded in a formal and distinct style of speech.

2.4.3  Paucity of Prosodic Components in Danish
Almost every significant fact about Danish intonation can be deduced from the declar-
ative utterance in figure  2.1, with its unmarked and typical declarative intonation 
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Figure 2.1
Fundamental frequency tracing of a female speaker’s utterance: Ammerne i Alabama var i 
strejke. The stressed vowels are in heavier lines.
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contour: [ˈɑmɐnə i alaˈbæːma ʋɑ i ˈsdʁɑj˜ə] Ammerne i Alabama var i strejke (The wet-
nurses in Alabama were on strike), composed so as to minimize confounding influence 
from differences in intrinsic vowel F0 and perturbations at segment boundaries. (This 
is merely a sample utterance for illustration, backed up by the results of empirical 
investigations.)

■	 If the course of F0 is any indication, the six words in this utterance form three pro-
sodic groups: {Ammerne i Ala}{bama var i}{strejke}. Each is characterized by a rise in 
F0 from the stressed to the first posttonic syllable, a rise whose magnitude decreases 
from start to finish, followed by a more or less extensive fall through succeeding 
posttonics, if any. (The small dip halfway through the second pattern is due to the 
intrinsically lower F0 of the [ʋ].) The extent of the F0 fall varies in accordance with 
the number of posttonic syllables, and with only one posttonic syllable (as in strejke), 
the fall is absent.

■	 There is no special and elaborate F0 movement at the end of the utterance.
■	 There is no pronounced fall to low at the very end.
■	 The stressed diphthong of strejke is not visibly or perceptibly lengthened.

In similar circumstances, a Central Swedish utterance—in addition to the tonal 
patterns associated with the word accents—would have exhibited a prominent final 
rising sentence accent, a clear final low boundary tone, and final lengthening—all of 
which are absent here.

2.4.4  The Prosodic Stress Group and Its F0 Pattern
F0 is the most explicit among the acoustic cues to stress. The onset of any stressed 
vowel coincides with the onset of a recurrent melodic pattern that extends over all 
succeeding unstressed syllables, irrespective of their morphological or syntactic affilia-
tion, cutting across word boundaries, until the onset of the next stressed vowel. Such a 
sequence of syllables forms a prosodic stress group, with an associated F0 pattern. This 
is the stress group that Fischer-Jørgensen intuited in 1946–1947, but whose boundaries 
she hesitated to determine. Its F0 pattern, with the low stressed syllable relative to the 
first posttonic, is the one that Arnholtz (1939–1940) found vulgar and loathsome. It is 
now the norm in Copenhagen Danish and no longer confined to the “lower classes,” as 
Fischer-Jørgensen (1983) also noted in her acoustic analysis of a Copenhagen speaker. 
The pattern is subject to truncation/extension (rather than compression/expansion), as 
evidenced in figure 2.1. The shorter or longer the stress group, the less or more exten-
sive is its F0 pattern. It is also sensitive to location: rises (and falls) are more extensive 
early in the utterance than later, and mostly also slightly more extensive on less declin-
ing intonation contours, everything else being equal.

2.4.5  Equal and Unequal Prominence
In Standard Danish, in pragmatically and emotionally neutral speech, no one stressed 
syllable is more prominent than any other. Such prominence is not evident in acoustic 
registrations (in duration and/or the F0 contour) nor is it present auditorily. There is 
nothing incomplete about such prosodically neutral utterances, and although they 
may not be very frequent in spontaneous speech, they certainly do occur, they are not 
unnatural, and they are very easy to elicit from speakers in a reading situation. This is a 
completely uncontroversial fact among Danish scholars (Andersen 1954; Basbøll 2005; 
Heger 1981; Rischel 1980, 1983).
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2.4.5.1 No default sentence accent  Merely looking at the tracing in figure 2.1, you 
might think that Ammerne, with its more ample F0 pattern, sounded more prominent 
than strejke. That is not the case. The three stressed words are equally prominent per-
ceptually. Nor do I expect anyone to read a final sentence accent into the utterance in 
figure 2.1. A comparison with Swedish is illustrative.

Stockholm and Copenhagen speakers recorded the same utterance in isolation, 
and in two different dialogue contexts: Torbens syster heter Kamma/Torbens søster hedder 
Kamma (Torben’s sister is called Kamma). One context inquired about Torben’s sister’s 
name, to elicit focus on Kamma; the other asked who had a sister called Kamma, to 
elicit focus on Torbens and reduced prominence (deaccentuation) on Kamma. The six 
F0 contours in figure  2.2 depict the last word, Kamma, in one recording of each of 
these six utterances. They are clearly different among themselves in Swedish. In the 
isolated utterance (left), Kamma exhibits a word accent II fall from high, a default sen-
tence accent rise, and a (not very explicit) boundary low, as specified by Bruce (1977). 
When focused (middle), the sentence accent rise is higher and the fall to low deeper. 
When the focus is earlier in the utterance (right), the sentence accent rise is absent. 
The three words in the Danish utterances exhibit nothing comparable and are hardly 
distinguishable.

2.4.5.2 Focus by reduction  The isolated Danish utterance, Torbens søster hedder Kamma, 
and the answer that focuses on Kamma, from which the tracings in figure 2.2 are drawn, 
are not distinguishable perceptually when played back out of context, which is not sur-
prising when you look at the top and middle panels in figure 2.3. But that is specific to 
final words where there is no succeeding stress group to reduce, which is how focus is 
achieved in this speech style. Thus, the answer to whose sister is called Kamma, which 
focuses on Torbens, is clearly distinguishable from the isolated utterance, due not so 
much to increased F0 on Tor-, but rather to the reduced prominence on succeeding 
søster, via deletion of the F0 rise from søs- to -ter (bottom panel in figure 2.3).

2.4.5.3 Emphasis for contrast by reduction  With a greater degree of relative promi-
nence, the prominent word itself may be affected, that is, be boosted by a somewhat 
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Figure 2.2
Fundamental frequency tracings of the last word, Kamma, in three short utterances in Stock-
holm Swedish (male speaker, left) and Copenhagen Danish (female speaker, right).
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increased F0 on the stressed syllable, as well as a higher rise to the posttonic syllable. But 
equally significant is the reduction on preceding as well as succeeding stress groups, 
as illustrated in figure 2.4. It depicts an utterance, Der går mange busser fra Tiflis (There 
are many buses out of Tiflis), in isolation and as a response to a question that inquired 
whether there were in fact buses out of Tiflis or if one had to go by train. The F0 rises on 
mange and Tiflis are deleted, and the rise from bus- is higher in the emphasized version 
on the right. Jerndorff’s (1897) observation, that the degree of relative prominence on 
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Figure 2.3
Three versions of Torbens søster hedder Kamma (female speaker): in isolation (top), with focus 
on Kamma (middle), and on Torbens (bottom).
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a stressed syllable need not be achieved by increasing its pitch but can be accomplished 
also by lowering the preceding unstressed syllable, was not wide of the mark.

2.4.6  No Final Boundary Tone
The absence of a low, final boundary tone in Copenhagen is very apparent, also in 
comparison with Danish as spoken on Bornholm, a Danish island just south of Sweden 
in the Baltic Sea. Figure 2.5 depicts F0 tracings of a long declarative utterance: Kofoed og 
Thorsen skal med rutebilen fra Gudhjem til Snogebæk klokken fire på tirsdag (Bornholm, top 
panel) and Kofoed og Thorsen skal med bussen fra Fuglebjerg til Sorø klokken fire på tirsdag 
(Copenhagen, bottom panel) (Kofoed and Thorsen are taking the bus from . . . ​to . . . ​
at four o’clock on Tuesday). For ease of comparison, the frequency scale spans the same 
interval in both panels.

2.4.7  No Final Lengthening
Final syllables generally (but not invariably) exhibit a modest increased duration in 
Copenhagen Danish, everything else being equal. I used to think of that as final length-
ening. However, when I compared it with Central Swedish, I had occasion to recon-
sider. Figure 2.6 depicts Kamma from initial and final position, respectively, in Swedish 
Kamma kommer från Svaneke and Torbens syster heter Kamma (left) and Danish Kamma 
stammer fra Næstved and Torbens søster hedder Kamma (right) (Kamma comes from 
Svaneke/Næstved; Torben’s sister is called Kamma). The Swedish Kamma is 33 percent 
longer in final than in initial position, against a meager and nonperceptible 7 percent 
lengthening in Copenhagen. No doubt final lengthening is an independent factor in 
Swedish, but in Danish, it may be merely the result of a general articulatory relaxation 
toward the end of phrases and utterances, and not an autonomous, independently 
speaker-controlled feature. I would argue similarly about the increased phrase final 
duration that Tøndering (2008) found in the nonscripted monologues in the Danish 
Phonetically Annotated Spontaneous Speech corpus (DanPASS; see Grønnum 2009). It 
is unquestionably an acoustic reality, although not ubiquitous, but it is nowhere near 
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Figure 2.4
Fundamental frequency tracings of two versions by a female speaker of Der går mange busser 
fra Tiflis uttered in isolation (left) and with emphasis for contrast on busser (right).
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as perceptually salient as in Central Swedish. In other words, final lengthening is not 
a component in the abstract, symbolic representation of Copenhagen Danish prosody.

2.4.8  No Final Rise or “High” in Questions
Compare Danish with Swedish once again. Among my recordings are the following 
utterances, produced in isolation: Kamma kommer från Svaneke (Stockholm; Kamma 
comes from Svaneke) and Anders og Kamma skal til Fakse (Copenhagen; Anders and 
Kamma are going to Fakse). I have small dialogues as well: Hur långt är det från Sand-
vik till Svaneke?–Till Svaneke?–Det är tre mil (Stockholm; How far is it from Sandvik to 
Svaneke?–To Svaneke?–It is three miles), and Hvor langt er der fra Næstved til Fakse?–Til 
Fakse?–Der er cirka 30 kilometer. (Copenhagen; How far is it from Næstved to Fakse?–To 
Fakse?–It is about 30 kilometers).

Figure 2.7 depicts F0 tracings of the last word in the Stockholm and Copenhagen 
renderings, from the declarative (leftmost of three), the wh-question (middle), and the 
question that is not syntactically marked as such (an intonation question; rightmost 
of three). As expected, Stockholm exhibits the word accent I low stressed syllable, the 
sentence accent rise, and the boundary low, where the distinguishing feature is the 
magnitude of the sentence accent rise, which is somewhat higher in the wh-question 
and very much higher in the intonation question than in the statement. It is not that 
statements fall or end low in the Swedish utterances and questions rise or end high. 
Statements and questions alike end with a low boundary tone, but the preceding rise 
and sentence accent peak are significantly higher in questions, and much more so 
when there is nothing but the intonation to carry the interrogative modality. In the 
three Danish words, it is not apparent that the rise itself is significantly higher from 
Fak- to -se in either of the two questions, but the whole word is lifted way up in the 
range in the intonation question. So perhaps there is some truth to an assertion that 
questions—at least when devoid of lexical or syntactic cues to their modality—end 
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Figure 2.6
Fundamental frequency contours of the word Kamma, extracted from utterance initial and 
final position, respectively, in Swedish (left trace, male speaker) and Danish (right trace, 
female speaker) utterances.
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high. Such a claim, however, misses the point. The pertinent feature becomes apparent 
when we look at a complete sentence, as in figure 2.8.

Compare the same sentence, Der går mange busser fra Tiflis (There are many buses out 
of Tiflis), uttered as a terminal declarative in isolation and as a question. The question 
was the third and last utterance in this little exchange: Hvornår skal vi afsted? Hvad står der 
i køreplanen? Der går mange busser fra Tiflis? (When are we leaving? What does the timeta-
ble say? There are many buses out of Tiflis?). It depends on the intonation to be perceived 
as a request for confirmation. What distinguishes this, the most marked of intonation 
contours, from the unmarked, declarative intonation, is not the final F0 movement but 
rather the overall nondeclining contour, suggested by the broken lines. Because the con-
tour is not actually rising, Tiflis in the intonation question on the right is not higher than 
the preceding busser. In this light, the rightmost Fakse in figure 2.7 should be seen not as 
high per se but as the termination of a (virtual) nondeclining contour.

There is more to be said about intonation and modality, but that is more easily 
done after introduction of the initial version of the model presented in section 2.4.10 
and figure 2.10.

2.4.9  The Stressed Syllables Carry the Intonation Contour
Jerndorff’s (1911) and Fischer-Jørgensen’s (1946–1947) impression that the stressed syl-
lables carry the intonation is entirely justified. Even more to the point is Arnholtz’s 
(1954) added observation: that the unstressed syllables are subordinate to the pattern 
established by the stressed ones. It is evident in figure 2.1 that F0 patterns are sensitive 
to location and diminish through the utterance. Figure 2.9 illustrates how the scaling of 
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Figure 2.7
Fundamental frequency tracings of the last word (Svaneke and Fakse, respectively) in a state-
ment and two questions in Stockholm (male speaker, left) and Copenhagen (female speaker, 
right).

Downloaded from http://direct.mit.edu/books/oa-edited-volume/chapter-pdf/1986284/c003600_9780262543194.pdf by guest on 07 July 2022



0
2.

99
6014

0

D
er

 g
år

 m
 a

 n
ge

  b
 u

  s
s  

er
   

fr
a 

   
   

  T
if 

   
  l

is
.  

   
   

   
   

   
   

D
er

gå
r m

 a
 n

ge
  b

   
us

se
r  

  f
ra

   
   

   
 T

if 
   

  l
is

?

Frequency (Hz)

Ti
m

e 
(s

)

Fi
g

ur
e 

2.
8

Fu
n

d
am

en
ta

l f
re

q
u

en
cy

 t
ra

ci
n

gs
 o

f 
th

e 
sa

m
e 

se
n

te
n

ce
 p

ro
d

u
ce

d
 a

s 
a 

te
rm

in
al

 d
ec

la
ra

ti
ve

 (
le

ft
) 

an
d

 a
 q

u
es

ti
on

 (
ri

gh
t)

, m
al

e 
sp

ea
ke

r.
 D

ot
te

d
 li

n
es

 a
re

 d
ra

w
n

 t
h

ro
u

gh
 t

h
e 

th
re

e 
st

re
ss

ed
 v

ow
el

s.

Downloaded from http://direct.mit.edu/books/oa-edited-volume/chapter-pdf/1986284/c003600_9780262543194.pdf by guest on 07 July 2022



0
2.

89
6

10
0

30
0

D
en

   
g 

  r
å

k 
   

at
   

   
kr

  a
d 

   
s e

r  
   

   
   

   
  H

un
 f 

ik
   

 k
   

a 
   

 n
de

n 
   

f  
  y

  l
dt

 m
ed

 m
æ

lk

Frequency (Hz)

Ti
m

e 
(s

)

Fi
g

ur
e 

2.
9

Fu
n

d
am

en
ta

l f
re

q
u

en
cy

 t
ra

ci
n

gs
 o

f 
D

en
 g

rå
 k

at
 k

ra
ds

er
 (

le
ft

) 
an

d
 H

un
 f

ik
 k

an
de

n 
fy

ld
t 

m
ed

 m
æ

lk
 (

ri
gh

t)
, f

em
al

e 
sp

ea
ke

r.

Downloaded from http://direct.mit.edu/books/oa-edited-volume/chapter-pdf/1986284/c003600_9780262543194.pdf by guest on 07 July 2022



98	 Nina Grønnum

the stressed syllables is unaffected by the presence, or not, of unstressed syllables in the 
stress group. On the left is an utterance, Den grå kat kradser (The gray cat scratches), where 
the first two stressed syllables are without posttonics. On the right is Hun fik kanden fyldt 
med mælk (She had the jug filled with milk). Grå and kan- appear on approximately the 
same level, as do kat and fyldt, whether or not they are succeeded by rises to a posttonic.

F0 patterns, specifically the magnitude of their rise, are also sensitive to the intona-
tion contour on which they ride, generally rising slightly higher on marked contours, 
everything else being equal. If we disregard contextually induced focus or emphasis, 
we are left with F0 patterns in prosodic stress groups, whose manifestation is entirely 
predictable from the wider context, early or late, higher or lower on the (more or less 
declining) intonation contour. It is hard to say to what extent this variation is volun-
tary and directly speaker controlled or should be ascribed to general speech production 
principles, which reduce articulatory explicitness through time or in unmarked versus 
marked contexts. But irrespective of the output control mechanism and even though 
F0 patterns are an integral part of a model of speaker performance, they are not part of 
the abstract underlying representation, properly speaking. Stress belongs there, but its 
phonetic manifestation does not. Being contextually determined, however, does not 
deprive the predictable F0 pattern variation of any perceptual relevance. It becomes the 
norm against which noneven distribution of prominence is evaluated.

Similar views about intonation as a layered structure are to be found in Bruce 
(1977), Fujisaki, Hirose, and Ohta (1979), Gårding (1979), ’t Hart and Collier (1979), 
Möbius (1993), Öhman (1968), and Vaissière (1983). Note, however, that the Danish 
model presented in section  2.4.10 and figure  2.10 is not simply an additive “over-
lay” model. The intonation contour determines the execution of the prosodic phrase 
contour, which in its turn sets the scale for the prosodic stress group pattern, that is, 
superposition and subordination are equally important aspects of the model. (The full 
documentation for the descriptive adequacy of the model does not find room here, 
but it can be found in previous work, all of it referenced and most of it summarized in 
Grønnum 1992.)

2.4.10  Modeling Short Utterances
Having done away with most of those parameters that are integral parts of other lan-
guages (and thus Standard Central Swedish)—sentence accents, boundary tones, and 
local final cues to modality, as well as final lengthening—we are left with the manifes-
tation of stress and the overall, global intonation contour (see figure 2.10).

2.4.10.1 Utterance intonation contours  The central assumption, borne out by prior 
acoustic analyses, is that the stress group patterns have no autonomous status other 
than as the manifestation of stress. They are superposed on and subordinate to the 
intonation contour where they occur, rises being higher early than late and higher on 
less falling contours, everything else being equal. The stressed syllables are frequency 
scaled independent of the presence or not of unstressed syllables. Furthermore, F0 pat-
terns are truncated rather than compressed when time is short (see figures 2.1 and 2.9), 
which means that there is no upward deflection of F0 in a stress group without post-
tonics. And in a string of, say, four stressed syllables, as in, for instance, Lis så Pers film 
(Lis watched Per’s film), the stressed syllables are frequency scaled in the same way as in 
Lissi kendte Peters tante (Lissi knew Peter’s aunt), but their timing will be different. Carry 
this observation over to the model in figure 2.10. If you lift out one or more dots from 
a stress group, you should cut back the thin full line accordingly.

Downloaded from http://direct.mit.edu/books/oa-edited-volume/chapter-pdf/1986284/c003600_9780262543194.pdf by guest on 07 July 2022



Modeling Danish Intonation	 99

Intonation contours vary between most steeply declining—in declarative sentences 
used conventionally (line 3 in figure 2.10), and level—in utterances that are not marked 
lexically or syntactically for their interrogative function (line 1 in figure 2.10). Other ques-
tions and nonfinal clauses fill in the intermediate space, with a clear tendency for a trade-
off between lexical/syntactic markers and intonation contour slope (line 2 in figure 2.10). 
The steepest contours typically span four to six semitones. The choice of contour slope 
for a given utterance is determined by syntactic and, not least, pragmatic factors, in 
accordance with principles of markedness and typicality, as I have suggested. Syntacti-
cally unmarked declarative sentences used conventionally are associated with unmarked 
intonation contours, and they are the most steeply declining of all. That makes any less 
falling contour marked. Typical intonation is the contour that accompanies any given 
sentence type when it is used conventionally. Thus, a conventional yes/no question will 
have a slope somewhere between unmarked (most steeply declining) and level, which 
means it is marked but typical. Any deviation from the typical intonation will be contrary 
to conventional use and have implications for illocutionary force. Thus, the most strongly 
marked intonation contour, line 1 in figure 2.10, will, by virtue of its nontypicality, turn 
a declarative sentence into an interrogative speech act.

Between the unmarked declining contour (line 3 in figure 2.10), and the level (line 1), 
there is room for considerable individual variation. Some speakers cluster their interroga-
tive and nonterminal contours close to the unmarked declarative; others do the opposite 
and produce them just below line 1 in figure 2.10. In either case, an ordering among con-
tours can still be observed in a trade-off with syntax: the more steeply declining marked 
contours typically accompany wh-questions, whereas the least declining contours are asso-
ciated with questions with word order inversion, reminiscent of Bo’s (1933) observation.

For a given intonation type, the range spanned by the contour is constant, whether 
it contains two or (up to) five stress groups. If it is not level, it descends gradually and 
evenly through stressed syllables which are equidistantly spaced in frequency, with 
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Figure 2.10
A model for the course of fundamental frequency in short utterances in Standard Copenha-
gen Danish. Stars represent stressed syllables and dots unstressed ones. The solid lines depict 
the F0 patterns associated with prosodic stress groups, and dashed lines denote the into-
nation contours proper: 1, syntactically unmarked questions; 2, interrogatives with word 
order inversion and/or interrogative particle (variable), and nonterminal clauses; 3, terminal 
declaratives.
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frequency intervals that are inversely proportional to the number of stressed syllables, 
as depicted in the stylized contours in figure 2.11. But their timing will depend on 
stress group length (in terms of the number of unstressed syllables), as hinted by the 
nonuniformly sloping lines between neighboring stars in the leftmost and middle con-
tours in figure 2.11.

2.4.10.2 Intonation cues to modality are global, not local  It is explicit in the model 
in figure 2.10 that no specific and elaborate F0 movement is attached to the end of the 
contour, whether to mark a default sentence accent, a prosodic boundary, or utter-
ance modality. Intonational markedness (less or more declarative-like) and utterance 
completion are inherent in the global course of the intonation contour, possibly in 
conjunction with the derived variation in the magnitude of stress group pattern rises, 
as well as diminishing intensity. This property is shared by the majority of regional 
Danish variants.

2.4.10.3 Syntactic structure in simple sentences is immaterial  Within a simple sen-
tence, the syntactic boundaries leave no trace in the course of F0. The onset of each 
stressed vowel sets off a new F0 pattern. You can move the constituents around as 
shown here (translated literally), and each of the resulting utterances will have basi-
cally the same course of F0:

Der går mange busser fra Tiflis (There go many buses from Tiflis).
Fra Tiflis går der mange busser (From Tiflis go there many buses).
Busser fra Tiflis går der mange af (Buses from Tiflis go there many of ).

2.4.10.4 Longer utterances and prosodic boundaries  Some speakers manage to read a 
sentence with eight stressed syllables on one gradually declining intonation contour, as 
in the bottom panel of figure 2.5. But it is more common that above four or five stressed 
syllables, prosodic boundaries will be inserted, creating a succession of prosodic phrase 
contours within the intonation contour, as in the long utterance in figure 2.12a: Rask er 
sikkert den eneste danske sprogforsker hvis // navn som videnskabsmand er kendt // uden for 
snævre sprogvidenskabelige kredse (Rask is probably the only Danish linguist whose name 
as a scientist is known outside of narrow linguistic circles). (The double slashes mark 
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Figure 2.11
Stylized intonation contours with five (left), three (middle), and two (right) stressed syllables.
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prosodic phrase boundaries.) Microprosody and perturbations due to the laryngealiza-
tion in stød interfere in the F0 course of the utterance, and to clarify, figure 2.12b depicts a 
stylized version of the utterance. This is not one smoothly declining intonation contour. 
Rather, the utterance has been parsed into three prosodic phrases with associated phrase 
contours (the broken lines), with partial resettings before the second and third phrases. 
Note that phrase contour onsets, defined as the frequency location of the first stressed 
syllable in the phrase, decline gradually through the utterance, as do offsets, defined as 
the frequency location of the last stressed syllable in the phrase.

One aspect of utterance-internal prosodic phrase boundaries is not in evidence in 
figure 2.12 (and not explicit in figure 2.13 either). The F0 rise in the last stress group 
before an internal prosodic phrase boundary is slightly higher (by less than one semi-
tone) than preceding F0 rises in the phrase. It may be an independent gesture to signal 
noncompletion if it is not simply an assimilation to the higher onset of the succeeding 
prosodic phrase.

In the scripted material from which I derived the model of intonation presented 
here, the following is valid for simple sentences, in isolation or in combination:

1.	 The syntactic structure of short, simple sentences is not reflected in their intonation 
contour. Neither the order of constituents nor their internal structure matter.

2.	 Longer utterances are produced in a descending sequence of declining prosodic 
phrases, but the conditions governing the location of the breaks are complex: (i) A 
prosodic phrase must contain at least two stress groups. (ii) Prosodic phrases tend to 
be of equal length. But (iii) this balancing tendency is easily overruled: The prosodic 
boundary cannot occur within a simple first-order syntactic constituent or between 
semantically coherent syntactic constituents. Accordingly, Der vil gå mange store 
Røde Kors busser til Grosny i Tjetjenien i aften (Many big Red Cross buses will depart 
for Grozny in Chechnya this evening.) will be read (at least by fluent readers/speak-
ers) in one sweep, in spite of its length and in spite of the formal syntactic boundary 
before the place complement, because buses are intimately associated semantically 
with their destination (or their point of departure). Thus, buses, or bus routes, may 
be named after their destination in one word, a compound with one main stress on 
the location and reduced stress on bussen, as in Rombussen (the bus to Rome).

3.	 Coordinate main clauses are more likely than subordinate and main clause con-
structions to be separated by a resetting of the intonation contour.

4.	 Individual intonation contours are steeper, even the text-final one, and demonstrate 
a greater amount of resetting between them in a succession of terminal declaratives 
than in a corresponding string of coordinate main clauses.

From multiple linear regression analysis of read sentences of diverse syntactic 
structure, consisting of up to three prosodic phrases, Petersen (1999, 2001) formulated 
mathematical expressions whose predictions emulated observed phrase and utterance 
intonation contours, confirming the global nature of utterance modality and the look-
ahead involved in producing intonation contours in utterances of varying length.

2.4.11  An Extended Model
All of the observations noted thus far can be assembled into a more elaborate model, as 
in figure 2.13. The two Ts designate the overall textual contour (dotted line); U1, U2, 
and U3 are utterance contours (full lines), the first one of which is depicted with three 
potential slopes, 1, 2, and 3, corresponding to the contours in figure 2.10. P1 and P2 
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are phrase contours (broken lines) within U2. The Ss designate stress group patterns 
(nonsaturated lines), where Si is initial in the utterance, Sf is final, and intermediate 
stress groups in the utterance are numbered successively from S2 and upward. The lack 
of F0 rise in S2 (in P1/U2) is indicative of secondary stress, and S5 (in P2/U2) is a mono-
syllabic stress group. S2a and S2b in U3 illustrate how different duration of the initial 
stress group will produce different utterance contour shapes.

2.4.11.1 The textual contour  Short texts are characterized by a gradual global declina-
tion, the textual contour, T, in figure 2.13. Its onset is defined by the first stressed syllable, 
Si, in the first utterance and its offset by the last stressed syllable, Sf, in the last utterance. 
It typically spans half an octave. Superposed on T are the individually declining utterance 
contours, U1, U2, and U3. The resetting of utterance contour onsets is only partial, so that 
utterance onsets lower gradually through the text and typically span three semitones. 
Utterance offsets also lower gradually but typically span only two semitones, so that utter-
ance slopes are slightly steeper initially than finally in the text, everything else being 
equal (i.e., in utterances of equal length and identical modality). In texts of more than 
four utterances, the medial part of the textual contour will level out. It is unreasonable to 
expect speakers to be able to manipulate successive utterance onset descent to a degree 
finer than one semitone, particularly in view of their relatively large mutual temporal 
distance. Coordinate main clauses are less slanted relative to the global textual contour 
than are a sequence of terminal declaratives (not depicted in figure 2.13).

The organization of the phrase contours, P1 and P2, relative to the superordinate 
utterance contour, U2, mirrors the organization of utterances within the text. Phrases 
descend along the utterance contour. Each phrase is associated with its own slope, so the 
first phrase onset is higher than the last phrase onset, and the first phrase offset is higher 
than the last phrase offset. Intermediate phrases have intermediate onsets and offsets, 
but above four prosodic phrases, the utterance contour will level out medially so as not 
to frustrate speakers’ control over step-down magnitude between phrase onsets.

2.4.11.2 Limitations  The model’s strongest limitation is its restriction to speech read 
aloud under laboratory conditions. Furthermore, syntactic boundaries below the sen-
tence level are not incorporated. This is not from any a priori theoretical preclusion 
of their relevance, but for lack of sufficient data, and in recognition of the complexity 
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An extended model of Danish intonation.
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involved. Obviously, we need more research into the way syntactic boundaries mani-
fest themselves in intonation.

2.4.12  Subordination and Superposition: Look-Ahead and Nonlocality
Why posit such a layered, hierarchical system of simultaneous, interacting, noncatego-
rial intonational components, of varying structural and temporal scope, where larger 
scope components carry and set the scale for smaller scope ones? Why is implementa-
tion of F0 events performed on the basis of upcoming as well as preceding events and 
sensitive also to syntactic and semantic structuring? Why not posit a computationally 
simpler abstract representation, in terms of a linear sequence of categorially differ
ent, noninteracting pitch accents whose manifestation is exclusively locally deter-
mined, implemented on a left-to-right basis? This is, in point of fact, the structure of 
the autosegmental-metrical theory (see Ladd 1996, 2008, and Arvaniti, chapter 1, this 
volume), a model in which there is no intonation component separate from those 
sequenced local pitch accent targets, and where global trends are only the result of 
iterative application of local downstep rules.

First, pitch accent, with its connotation of phonologically distinct differences, is not 
an appropriate term for stress group patterns in Danish because (i) there would be only 
one category, and it would always align in the same fashion with the segmental mate-
rial; and (ii) its phonetic manifestation is predictable. In other words, a speaker can-
not—at least not in the speech style represented by the model—make a choice between 
various types of pitch accent. And when, in spontaneous speech, the magnitude of 
stress group pattern rises is manipulated, to cue varying degrees of prominence through 
the utterance, we are dealing with a scalar, not a binary, phenomenon. Speakers are not 
making a choice in those circumstances either, of a particular pitch accent, from a set of 
phonologically distinct ones, but are simply subordinating the manifestation of stress 
to the demands for signaling more or less prominence. I have seen Bornholm speakers 
invert their slowly falling-rising F0 patterns across a whole utterance, with a resulting 
change in perceived speech style or register, and I am certain a similar mechanism, 
a “long component” or “setting,” is operative in Standard Danish. But that does not 
prove the existence of another pitch accent. It shows only that the manifestation of 
stress interacts with parameters at other levels of description.

Finally, if pitch accent were phonological, stress would not be—a proposal whose 
only merit is its nonconventionality. Thus, for instance, syllables with reduced stress 
have all the segmental characteristics of stressed syllables (full vowel quality, vowel 
length, segment duration, distinct articulation, stød if the phonetic and phonological 
conditions are satisfied) but no autonomous pitch pattern. If pitch were the distinctive 
factor responsible for these properties in stressed syllables, there would be no way to 
account for their presence in syllables with secondary stress. So again, stress group pat-
terns are not part of the abstract representation of intonation. This is how and why, with 
proper scaling, the model will cover the majority of regional variants of Standard Danish 
as well. The principal difference among regional varieties is in the shape and the mag-
nitude of the stress group pattern and in its alignment with segments (see figure 2.14).

The variation in shape and range of the F0 patterns in figure 2.14 is rather astound-
ing. Differences among the patterns are easier to capture when the governing principle 
in their execution is made explicit. In all of them, except Bornholm, there is only one 
point in the melodic fragment that is constrained in terms of its alignment with a seg-
ment in the prosodic stress group, as indicated by the arrows in the figure. This point is 
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low relative to the first posttonic in Copenhagen and Næstved (on Zealand) and high 
in Aalborg, Tønder, and Sønderborg (in Jutland).

The anchor is invariably associated with the stressed vowel offset in Aalborg, 
Tønder, and Sønderborg, but with its onset in Næstved. In Copenhagen, the low turn-
ing point coincides with the offset of the stressed vowel if it is short and occurs about 
halfway through a long stressed vowel. Leaving out Bornholm, neither segments nor 
syllables in the prosodic stress group on either side of the anchor have separate tonal 
representations. In other words, they are simply strung out on the melody, like pearls 
of varying length on an undulating string. Voiceless segments interrupt the melody 
and will have microprosodic effects, but do not otherwise interfere with the score. A 
complete pattern materializes only insofar as there are syllables to carry it; otherwise it 
is truncated from the end. Accordingly, monosyllabic stress groups, with a short vowel 
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surrounded by voiceless consonants, exhibit only that part of the melody indicated by 
the heavy dotted line part of these five patterns in figure 2.14.

Bornholm stands out from the other varieties by the very elastic relation between 
segments and F0. The duration of the falling part of the tonal pattern varies (albeit 
slightly) with the duration of the stressed vowel so that the low turning point coincides 
with the offset of the vowel, be it short or long. The duration of the rise varies with the 
duration of the unstressed part of the stress group so that the rise terminates on the last 
posttonic syllable. This latter variation is considerable, between one and many post-
tonics, and perceptually the rise is more conspicuous than the fall. In other words, the 
pattern has three targets: a high onset, a low turning point, and a high offset. There is, 
however, a limit to how fast the fall and rise may be executed, a compressibility maxi-
mum; when this limit is reached—as in a monosyllabic stress group with a short vowel 
surrounded by voiceless consonants—the fall disappears, and what remains is the rise 
from a low onset to a high offset.

Whatever the F0 patterns, they are superposed on a contour defined by the stressed 
syllables without interfering with their frequency scaling, but the intonation contour 
(its location in the text, its slope, its length), on the contrary, is decisive for the manifes-
tation of stress group patterns. Furthermore, the manifestation of prominence degrees 
above normal stress demonstrates yet more syntagmatic interaction. Stress group pat-
terns are reduced before emphasis for contrast, but not before a mere focus, that is, the 
realization depends on the nature of the succeeding stress group.

Furthermore, utterance and text intonation contours cannot be computed on a 
purely left-to-right basis either. Slope varies in inverse proportion to length. Stressed syl-
lables in an utterance are more closely spaced in frequency in longer than in shorter 
utterances. In other words, the location of a stressed syllable in the frequency range is 
sensitive to the number of succeeding ones. For example, the second stressed syllable is 
higher in an utterance of five than one of three stressed syllables, everything else being 
equal, as depicted in figure 2.11. A similar look-ahead is operative in the combination of 
utterances into prosodically coherent texts. In this manner, utterance and text contours 
are subject to compression and expansion in time, a process that is inconceivable with-
out look-ahead. Pre-planning also turns up in the difference between coordinate main 
clauses, which are less slanted relative to the global textual contour than a sequence of 
terminal declaratives. Look-ahead and interaction turn up in the temporal structure as 
well: speaking rate is somewhat accelerated before a (noninitial) focused item.

Finally, intonation contours, except the maximally marked ones, are always asso-
ciated with some degree of declination. Thus, for instance, there are no conventional 
declaratives without declination.

These facts should make an account of sentence intonation in Danish, in terms 
of (varying degrees of ) local downstep or range reduction, triggered by certain pitch 
accent configurations, perhaps a formal possibility but empty of the significance it 
carries in tone languages. Note that the global character and the hierarchical principle 
underlying the superposition and subordination do not exclude the existence of fea-
tures of a singular and noninteracting character such as boundary signals. Thus, there 
are Danish regional varieties that definitely have a specific, final boundary tone that 
does not interact with what precedes it, as in Sønderborg and Bornholm. Likewise, a 
hierarchical organization does not preclude lexical tonal differences.

To sum up, the hierarchical and sequential models do not differ in the acknowl
edgment of look-ahead, but they differ in its representation. For example, in linear 
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sequence models, longer utterance onsets are higher than shorter ones, but pitch accent 
relations are unaffected. In the hierarchical approach, utterance onsets need not vary, 
but the declining slope is less steep in longer than in shorter utterances. Liberman and 
Pierrehumbert (1984) stated that a pitch accent can only look back to a previous pitch 
accent, a phrase to a previous phrase, and so on, and apparent instances of anticipa-
tion should be explained by, for example, feature spreading or temporal overlap in the 
realization of the segments in question (which is really only passing the buck). The 
hierarchical representation entails a more direct interaction between subconstituents 
and superordinate structures.

2.4.13  Intonation and Meaning
The model described here has only two components: the prosodic stress group pat-
tern and the superordinate intonation contour, with its potential subordinate phrase 
contours. The prosodic stress group pattern lends prominence to stressed syllables, but 
has no meaning in and of itself. The only potential candidate, then, for a direct link 
to meaning, albeit of a nonlexical nature, is the intonation contour. And indeed, fig-
ure 2.10 pointed to a correlation between intonation contour slope and sentence type. 
For instance, a declarative sentence in conventional use is typically associated with the 
most declining intonation contour: one that falls to the bottom of the speaker’s normal 
speaking range. At the other extreme, declarative sentences that function as interroga-
tives are typically associated with a nondeclining intonation contour. But that is not 
tantamount to saying that any of these contours, in and of themselves, carry meaning 
in any narrow sense, at least not in linguistically coded messages. No one intonation 
contour invariably “means” one thing only, or invokes just one modality, just as no 
one modality is invariably associated with any one intonation contour. The larger con-
text determines how any given sentence, with any given intonation contour, is to be 
interpreted, taking also unconventional and nontypical usage into account.

Some examples follow in table 2.1 from a corner of a phonetician’s universe, all 
about what phoneticians do and what it takes to be one. They involve questions versus 
statements, and they demonstrate that any sentence, with any intonation contour, 
may be interpreted as either a question or a statement, according to the wider context. 
The numbers in parentheses in the intonation contour column refer to the contour 
slopes in figure 2.10.

Here are staged but plausible wider contexts for two of the examples in table 2.1. 
(i) The declarative sentence that opens an interview: A famous phonetician, now 
deceased, is invited to be interviewed on the Danish radio. The journalist opens the 
interview with a statement, with a typical unmarked statement intonation contour: Du 
kalder dig selv fonetiker (You call yourself a phonetician). But the utterance is correctly 
interpreted by the interviewee as a request for confirmation and an invitation for her 
to talk about herself and her life as a phonetician. (ii) The interrogative sentence that 
is interpreted as a polemical statement: A historian of science is being interviewed 
about various prominent figures in the humanities in Denmark and calls one of them 
a linguist, but then goes on to mention her important analysis of the acoustics of stop 
consonants. The journalist responds with a question: Hvad er en fonetiker? (What is a 
phonetician?) with a typical question intonation contour, but is being polemical and 
actually stating that with that kind of activity, one is a phonetician, not a linguist. 
Readers are invited to use their imagination to create contexts for the remaining six 
examples.
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2.4.14  Transcription
The model was developed to account for speakers’ production of short utterances and 
texts, in a distinct and formal style of speech, not with any specific application to tran-
scription in mind, whether in fieldwork or didactic application. But its basic tenets—
the stress group pattern and the intonation contour—have served well as anchor points 
in the transcription of spontaneous Danish speech in the DanPASS corpus (Grønnum 
2009).

The corpus is segmented down to word and syllable levels wherever possible. 
Orthography in tier 1 in the Praat screen shot in figure 2.15 (Boersma and Weenink 
2006) is supplemented with information about stress, in the shape of commas before 
the vowels of the stressed syllables; word class information is fully specified in tier 2 and 
simplified in tier 3; the phoneme representation is in tier 4; an idealized pronunciation 
in tier 5; the actual phonetic transcription, relatively fine grained, at the word level in 
tier 6; and broken into syllables in tier 7. Tiers 8 and 9 hold the prosodic information. 
Stressed syllables are marked with a star. If more than normally/neutrally prominent, 
the star is preceded by an exclamation mark. The magnitude of the rise to the first post-
tonic syllable may be higher than normal (H/; not evidenced in figure 2.15), simply 
high (H), or smaller than normal (h). If a posttonic syllable, for whatever reason, is 
lower than the preceding stressed syllable, it is marked in analogous fashion with L\ 
(much lower), L (lower), and l (a little lower), respectively (not evidenced in figure 2.15 
and not very common). In tier 9, the perceived pitch level of each stressed syllable in 

Table 2.1
Examples of declarative and interrogative sentences with different intonation contours and 
their interpretation in isolation and in various staged contexts

The sentence

The spoken utterance

Intonation contour
Interpretation 
in isolation

Interpretation in various 
contexts

Declarative:  
Du kalder dig selv 
fonetiker  
(You call yourself a 
phonetician.)

Nondeclining (1) Question Question: Why not a 
linguist?
Ironical statement: You are 
NOT a phonetician.

Declining (3) Statement Question: Opening an 
interview
Statement: And yet 
someone else might call 
you a LINGUIST.

Interrogative  
Hvad er en fonetiker  
(What is a 
phonetician?)

Nondeclining (2) Question Question: True request for 
information.
Polemical statement: 
That makes her a 
PHONETICIAN.

Declining (3) Statement Polemical question: If SHE 
is not a phonetician, then 
what IS a phonetician?
Statement in conclusion: 
That makes her a 
phonetician.
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the phrase is annotated to three degrees: high (h), mid (m), and low (l), respectively. 
Gradual decline over several stressed syllables, for instance, from mid to low, is marked 
with arrows, as shown in the figure. No attempt has been made to relate contours 
across phrase boundaries, but the information may easily be supplied if required.

Note that any similarity with the tones and break indices (ToBI) convention for 
transcribing prosody (see Jun, chapter  4, this volume) is merely superficial. For the 
description of Danish intonation, the phonological assumptions behind ToBI are inap-
propriate, and as a phonetic transcription system, it is not sufficiently fine grained. 
(For a more detailed discussion, see Thorsen 1985, 1986a, 1986b, and Grønnum 1995.)

2.4.15  Psychological Reality
A linear representation is computationally somewhat simpler, and thus easier to imple-
ment in rule synthesis, than layered structures involving look-ahead, but that is not nec-
essarily indicative of how speakers and listeners process intonation. And look-ahead is 
definitely operative and evidenced in other aspects of speech, so why not in intonation?

We are all both speakers and hearers, and although we do not a fortiori produce 
and perceive in the same terms, it is at least not an unlikely assumption. I hypothesize 
that utterance intonation in Danish is holistically conceived, and that this concept 
is cognitively simpler to the speaker and listener than the summation of its atomic 
elements, that is, the local ups and downs. Anecdotal evidence hints that this hypoth-
esis would be worth testing. When linguistically naïve Danes are asked to characterize 
the melody of various Danish utterances, they typically provide gross overall shapes. 
They have to be pushed hard—and you have to exaggerate the patterns—for them to 
hear that there are local pitch movements associated with stressed syllables. The local 
humps are not conceived as part of the melody, and listeners seem to disregard the 
contribution to pitch that comes from stress.

2.5  From Read to Spontaneous Speech

What happens when the model is confronted with spontaneous speech? I do not 
expect look-ahead and preplanning to be much in evidence. If the speaker does not 
know in advance what he is going to say, but proceeds as his thoughts develop, he may 
not only have to insert prosodic phrase boundaries and pauses in suitable places, but he 
may also be forced to lower the utterance offset in longer utterances relative to shorter 
ones. Nor do I expect to encounter the even distribution of prominence that character-
izes isolated read utterances. On the contrary, prominence will vary among the stressed 
words as the pragmatic context dictates. Therefore, F0 rises in stress group patterns will 
vary in magnitude, with higher rises after more prominent syllables (see section 2.4.5; 
Jensen and Tøndering 2005a, 2005b), and global contours will not progress in smooth 
and regular fashion because prominence beyond neutral may propel the stressed syl-
lable upward in the frequency range, making the contour bumpy. On the other hand, 
I would still expect utterance modality to be inherent in the global trend of its contour 
and stress group F0 patterns to be superposed on the contour without interfering with 
its execution, except for the timing inherent in the duration of individual stress groups.

A handful of studies of spontaneous Danish address these issues. Dyhr (1993) ana-
lyzed a total of 302 utterances from three speakers, interviewed in their homes. He 
mostly confirms the validity of the model’s assumptions but also finds that longer 
declarative utterance contours may level out toward the end or perform a rising-falling 
movement from start to finish. Dyhr (1995) notes that emphasis may be achieved not 
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only by lifting the stressed syllable upward in the frequency range, but occasionally 
also by lowering it, relative to surrounding stressed syllables.

Grønnum and Tøndering (2007) analyzed three hundred questions of various 
types, plus 51 declarative utterances for comparison, from some of the dialogues in 
the DanPASS corpus. In spite of considerable variability in the material, there is never-
theless a tendency for different global trends among the contours, and an association 
between global trend and utterance modality, although with a slightly different order-
ing than in read speech. Questions with word order inversion are slightly less declining 
than declarative questions. Surprisingly, final F0 rises were somewhat higher in the 
declarative utterances and smaller on the less declining interrogative contours, con-
trary to read speech. However, new information is typically found last in declaratives 
but first in questions (Lambrecht 1994), which may account for the distribution of F0 
rises in these dialogues.

Tøndering (2008, 2010) provides a thorough analysis of intonation and syntax in 
nearly all the monologues in DanPASS: 2,604 prosodic phrases, from fifteen speakers, 
containing between zero and fifteen stressed syllables. He encountered 550 different 
sequences of the four symbols in the annotation (h, m, l, >). For example, there are 469 
prosodic phrases with four stressed words; they occur with 91 different contours (of 
111 theoretically possible ones). No model can be expected to predict this kind of vari-
ability, and ̒ a model of intonation in spontaneous speech’ is actually a contradiction in 
terms. But we may inquire which features of read speech recur in spontaneous speech, 
though we may not be able to quantify them accurately. Tøndering finds no evidence 
of look-ahead and preplanning in the data, in terms of equidistantly frequency scaled 
stressed syllables in contours of constant range. On the contrary, longer phrases have 
lower offsets than shorter ones do, as expected. Nor is the magnitude of the F0 rise in 
stress group patterns found to decrease gradually through the phrase, also as expected. 
On the other hand, Tøndering reports no evidence that F0 patterns per se—by virtue 
of their peak or offset frequency—have any role in the scaling of the stressed syllables. 
And in spite of the rather forbidding variability, he nonetheless discovers an overall 
declining trend in the bumpy intonation contours. (There are hardly any questions 
in these monologues.) He finds, furthermore, that F0 rises are highest in the last stress 
group in the phrase. That is where new information is located, hence with more promi-
nence, hence higher F0 rises.

In summary, applied to the description of intonation in spontaneous speech, with 
its contextually and pragmatically induced variation in prominence, the model needs 
to adjust the smooth progression of the stressed syllables in prosodic phrases and utter-
ances, as well as the gradual reduction of the associated F0 patterns. Insofar as final 
stressed syllables are the more prominent ones in declaratives, that will, in and of itself, 
make final F0 rises higher than preceding ones and also higher than in nondeclaratives, 
where new information tends to occur early, not late as in declaratives.

2.6  Conclusion

If any feature in Danish prosody can lay claim to fame for its complexity, it would be 
the stød (Basbøll 2005; Grønnum, Vazquez-Larruscaín, and Basbøll 2013), not intona-
tion, which could hardly be simpler. What most obviously distinguishes standard Dan-
ish intonation from other languages—notably its nearest neighbor, Swedish—is the 
small inventory of components. There are only two: a global utterance contour, which 
may be partitioned into a succession of subordinate prosodic phrase contours and may 
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also combine to form overarching textual contours, and a local F0 pattern associated 
with the prosodic stress group. In spite of its considerable variability, intonation in 
spontaneous speech can be accounted for with the same two entities. The difference 
in final F0 rise magnitude between declaratives and interrogatives could have been a 
candidate for a separate cue to modality if it were not for the contraintuitive fact that 
these rises are more extensive in declaratives than in interrogatives. This difference has 
to do not with modality per se but with the different way information is structured in 
questions and statements.

The other distinguishing feature is what in read speech appears as a hierarchical 
organization of the two components: F0 patterns are superposed on and subordinate to 
the intonation contour. Superposition means that stress group patterns do not interfere 
with the intonation contour as defined by the stressed syllables. Subordination means 
that the magnitude of F0 excursion in the stress group pattern depends partly on the 
kind of contour on which it rides (higher rises on less declining contours) and partly 
on its location on the contour (rises shrink from start to finish). The need to highlight 
some words in spontaneous speech and relegate others to the background introduces a 
gradation of acoustic and perceptual prominence that wreaks havoc with the smooth 
intonation contours of read speech. Furthermore, with more or less prominence, F0 pat-
terns are more or less extensive. Accordingly, they do not shrink gradually toward the 
end, and their subordination to the utterance contour is not discernible. But as long as 
the frequency scaling of the stressed syllables is unaffected by the associated F0 patterns 
in terms of their peak or offset frequency, the intonation contour is still superordinate 
to the manifestation of the prosodic stress group pattern, and a hierarchy can be said 
to exist.

Evidently, the last word has not been said about Danish intonation, and many 
more analyses of spontaneous speech are awaiting future investigations.
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