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ABSTRACT

The proposed algorithm segments a narrative into episodes
(units larger than sentences) using both discourse markers and
prosodic cues: fundamental frequency, pause, and declination.
The episodes identified are not merely the result of
physiological needs, but are thematically unified. In addition
to identifying episodes, a combination of prosodic cues and
discourse markers also identifies the major divisions of the
narrative.

1. EPISODES AS PROSODIC UNITS

This paper presents a line-by-line algorithm which uses
prosodic cues and discourse markers to identify the
boundaries of prosodic units. Lehiste {1], Brown and Yule
[2], Kumpf [3], Chafe [4], Coulthard and Brazil [5], and
Schuetze-Coburn &t al, [6] have all discussed how pause,
high and low fundamental frequency, and declination serve
as cues to the boundaries of prosodic units larger than
sentences. Discourse analyses by Schiffrin (7], Polanyi
and Martin [8], Hirshberg and Litman [9], and others have
shown how discourse markers (hesitation forms, clue
words, cue phrases, particles) signal discourse structure.
The proposed algorithm assumes that no single cue is
sufficient; declination, pause, phrase-final lowering and
discourse markers all interact to organize a narrative into
prosodic units.

I propose that these prosodic units are narrative units with
thematic unity similar to van Dijk's [10] episodes and I
have adopted this term. Using the proposed algorithm to
identify episodes in a narrative collected by Mary
O'Mallyl, I apply a procedure from Polanyi [11] to show
that these units reflect the structure of that narrative and are
not simply the result of physiological factors. The text of
the narrative was originally transcribed and divided into
lines occurring between pauses of .3 seconds or more.
Using phonetic data like that in Figure 1, the text was
annotated giving:

(1) a. the highest fundamental frequency (f,) in
brackets at the beginning of the line;

b. the terminal £ at the end of the line in brackets;

c. the length of the pause (in seconds) in
parentheses. ‘

For example, the information in Figure 1 is represented as
in (2).
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Figure 1

(2) [200] that is [120] (1.6)
[190] a prison guard's life {130] (1.)

Assuming that the first episode begins with the first line of
text, each subsequent line is tested as a possible closing
line. Excluding lines which contain only discourse
markers, a line is judged to be the final line if it meets
three or more of the following criteria:



(3) a. the following text line (n+1) contains a higher fo
than the line being tested (n);

b. the line (n) ends at 105 hz. or below;
c. the line (n) is followed by a pause of at least 1 second;?

d. the line (n) is followed by one or more discourse markers
(n+1=d.m) (uh, and uh, well, so, but, but uh or a
repetition) plus a pause of at least .2 seconds.

Excluding discourse markers, the line following the last
line of one episode becomes the first line of the next
episode.

The use of an algorithm which requires three out of four
characteristics is not as ad hoc as it may seem, because
prosody and discourse markers, including the prosody on
the discourse markers themselves, can serve the same
function. Pause and discourse markers followed by pause
both give the narrator time to plan the next episode. An
episode which does not fall to 105 hz. may be followed by
a discourse marker which does. A resetting of register or
pitch within an episode is usually the signal that a new
episode has begun, but it may be the resetting after a
parenthetical or direct quotation.

The proposed algorithm segments the text, "Bread," into
episodes, as shown in (4). Each new episode identified by
(3) is assigned a letter; a later revision will add other
divisions; these are marked with letters and one or more
primes. Lines which serve only as discourse markers are
identified as d-. The symbol ? indicates rising intonation.
In lines where the highest f, occurs on a word other than
the first content word in the line, the word with the highest
f, is underlined. The {?} indicates where the interviewer
has asked a question which cannot be heard on the tape; the
following line is the narrator's response. The original text
including the line divisions is not changed, but in a few
cases phonetic data is missing.

@
A.1. [200] that is [120] (1.6)
2. [190] a prison guard's life [130] (1.)
3. [160] if I had the talent for writing [80] (1.0)
4. [150] you could [100] (2.2)
5. {7}
d- 6. [130] uh [100] (1.8)

B. 7. [170] not quite fifteen years [90] (2.2)

C. 8.[200] if I had the talents for writing [100](.8)
9. [160] I got more stories [105] (1.0)
10.[140] from [95] (.5)
11.[150] guys that I was good to [95] (1.1)

d-12.[120] and uh [100](.9)

D.13.[150] you know heard about [110] (2.)
14.[150] how they got in trouble and uh [100] (.4)
15.[150] how their lifes changed and so forth [100] (2.2)

E.16.[290] and then of course [180] (.7)

17.[240] you bump into people in [160] (.5)

18.[230] in prisons that uh [150] (2.5)

19.[222] just no matter how good you are to them [160]

2.5

21.[170] they just don't ynderstand it they would uh
[120] (4)

22.[160] they go out of the- out of their way to hurt you
[1101 (1.)

23.[140] like uh there was uh [100] (3.0)

F.24.[180] a Puerto Rican [90] (.4)
25.[130] we had [100] (1.0)
d-26.[130] and uh [100] (4.4)

G.27.[190] the bread that they had in jail was terrible [95]
22)
28. (7}
d-29.[110] bread yeah [80](1.0)

H.30.[120] I uh (3.0)
31.[115] I couldn't eat a whole piece of that bread it was
so (1.0) [100]
32.[110] so awful (.8) [80]

1. 33.[120] uh [90] (.2) [225] I could get [130] (2.1)
34.[210]I could buy my lunch [120] (.9)
35.[205] for about a quarter at that time (2.) [90]
37.[160] save me the trouble of carrying it up there and
everything [140] (.6)
d-.38.[150] but [180] (1.1)

I'. 39.[240] (1.) I like a couple of pieces of bread with my
lunch (.4) [90]
40.[240] well I couldn't stang that bread [80] (1.4)
d-41.[155] so [112](1.6)

J. 42.[220] I used to uh carry my lunch(.8) [100]
43.[170] my wife would [115] (1.0)
44.[170] pack me a couple of sandwiches [150]_(1.)
d-45.[150] and uh [110] (2.2)

K.46.[270] the only time I enjoyed the jailhouse lunch
[1151(.5)
47.[127] was [115] (2) uh (.9)
48.[150] when uh [115](.5)

49.[220] the cook up there [95] (.6)
50.[170] his name was black [100] (1.5)
51.[160] when he made irish stew [85] (.9)
52.[150] and uh he made [130] (.5)



53.[180] he made terrific stew [90] (1.2)
d-54 .[130] and uh [100] (.5)

L.55.[200] when he had that [130] (1.9)
56.[190] the inmates would [110] (.5)
57.[170] they'd find out about it before me [90] (.8)
d-58. [130] and uh [110] (.8)
59.[160] they'd come and tell me [110] (.5)
60.[160] that there was gonna be irish stew the next day
[80] (.6)
d- 61.[130] well [180] (7.5)
d- 62.[130] oh [100] (.2)
d- 63.[160] there was gonna be irish stew that day [85]

M.64.(data missing) well if there was irish stew I'd give
them my lunch.

N.65.[135] well I would have [90] (.9)
66.[295] bread from home see [100] (.6)
67.[160] and uh that's what they wanted uh [80] (2.4)
68.[150] the bread mostly [95] (.6)

d-69.[260] and then [140] (.7)

0.70.[245] it got so (1.0) that uh [100] (2.1)

71.[150] I uh [130] (1.5)

72.[240] I would take two three four pieces of bread extra

and stick it in my lunch [100] (1.3)
73.[200] and they just [170] (.9)
74.[210] they'd make a sandwich in the kitchen
[200](1.6)
75.[220] bring it out [155] (.5)
76.[210] and throw that bread away and use my bread
[80] (1.1)

77.[170] because [130] (.6)

78.[150] they hated that bread in there too [105] (1.)
d-79.[175] so uh [130](1.0)

P.80.[232] the reason I'm telling this story [100](.9)
81.[160] about the bread is [120] (1.)
82.[240] this Puerto Rican kid (2.0) [130]

Q.83.[160] I uh
84.(data missing) I gave these other kids some white
bread
85.[260] and I didn't have no more [95](.7)
86.[335] I didn't give him any well I didn't have no more
I couldn't give him any (1.3) [90]
d-87.[200] and [150] (.7)

R.88.[330] I didn't know he was real mad [100-170] (1.5)
89.[245) he uh [180] (.5)
90.[245] he told these other kids [140] (.9)
91.[170] that uh [160] (.3)
92.[230] he's gonna really uh [130] (.9)
93.[232] get gven with me [90] (1.)
d-94.[140] so uh [110](2.1)

$.95.[175] I didn't hear nothing about that [120] (1.0)
96.[220] well the next day [130] (1.5)
97.[170] I uh I was working four to twelve [110] (.6)
98.[220] when I come in [120] (1.)
99.[170] he said uh [110] (1.)
100.[130] uh [120] (1.4)

T.101.[230] the first thing I did when I come in on that
shift [130] (.7)
102.[140] was to uh [100](.8)
103.[180] check the coal bin [90] (1.2)
104.[160] see we uh [100](1.8)
105.[170] I had coal I had uh boiler room duties [90]
(12)
d-106.[140] and uh [105] (.90)

U.107.[180] I checked the coal bin to make sure there was
enough coal in there to do for the shift (.6) [110]
108.[160] and uh they knew that was the first thing I did
was check the coal bin (.4) [85]
d- 109.[120] well [105] (.3)

V.110.[170] the coal bin was uh (.6) [90]
111.[200] you entered a small door and looked in there
[130](.6)
d-112.[120] and uh [100] (1.5)
113.[210] I'd be in there by myself all the time just
checking to see how much was in there to see if we
needed any [100] (1.0)

W. 116.[220] one of my [120] (1.0)
117.[200] friendly prisoners [130] (.5)
118.[168] run up to me [138] (.3)
119.[138] and said uh [105] (.9)
W' 120.[180] mister thompson? [140] (1.5)
121.[190] so-and-so is waiting for you with a knife in
the coal bin [110] (1.3)
W™ 122.[300+] I said what ? [300] (1.0)
W '123.[200] he said don't look at me I'm not supposed to
be telling ya [140] (.7)
W""124.[180] I thought how do you like this [80] (1.6)
d 125.[130] so uh [110] (1.3)

X. 126.[200] well what I should have done [100]
127.(data omitted) was not go in the coal bin
128.[179] and go and get a couple more guards [105]

Q)
129.[181] and take them in with me [100] (.7)

d- 130.[120] and uh [100] (1.7)

Y. 131.[200] well he might have got killed then [100]
(1.8)
132.[200] but uh I was just so mad [100] (1.0)
133.[180] when I found out who it was [110] (.5)
134.[220] I had never done anything to him [130] (.9)



135.[200] the only thing I did was run out of bread and
didn't have any more [110] (1.6)
136.[220] but I was so mad I thought well I'll go in and
see what he's gonna do with that knife [85] (1.2)
d-. 137.[130] well [120] (1.1)

Z. 138.[160] I opened the door and walked in [100] (1.2)
d- 139.[100] and uh [80] (1.4)

AA.140.[150] I didn't see nobody in there [100] (1.4)
d- 141.[110] but uh [100] (2.)

BB. 142.[190] as I strolled [140] (1.1)
143.[168] in further [120]
144 (data missing) fortunately there was a shovel
laying there
145.[140] so I had enough sense to pick the shovel up
[901 (1.4)
d 146.[110] and uh [105] (.3)

CC.147.[180] soon after I picked the shovel up he stepped
out [95] (3.7)

DD.148.(data missing) and he had this knife
149.[170] you know where they get the knives [100]
(2)
150.[150] ya know the bed spring [120] (2.3)
151.[180] and they take and they cut them off
somehow or other or they break them off [90] (1.1)

EE. 152.[190] and they get somebody that works in the
machine shop to sharpen it up [100] (1.9)
d 153.[110] and uh [100] (1.)

FF. 154.[160] that's uh that's a jailhouse knife [100]
155.(data missing) it'll kill you in a minute
156.[170] it's good and sharp and everything they

sharpen it up [100](.4)
d-. 157.[232] Well anyhow [115] (1.4)

GG.158.[200] he started cursing me out and telling me
how he was gonna cut my throat (.2]
[240] and [170]
(data missing) this that and the other thing.

HH.159.[155] I said you are ? [230] (.8)
160.[270] so I said well come on [148] (1.1)
161.[180] he was so mad he didn't notice the shovel in
my hand [95]

II. 162.(data missing) so he runs over
163.[170] raises a knife [105] (1.0)
164.[170] and as he raised the knife he got the shovel
on his head [85] (1.2)
d- 165.[110] and uh [110] (1.4)

JJ. 166.[180] I banged him a couple of times knocked him
down [110] (.6)
167.[240] and I was about to push it into his face but I
thought no [100] (.6)
168.[150] it's liable to kill him [90] (1.1)
d- 169.[140] so uh [105] (1.2)

KX.170.[185] he was unconscious then [100] (1.0)

An examination of the proposed episodes suggests that
other factors in addition to prosody and discourse markers
must be considered. Episodes W and HH both contain
direct quotations by new speakers, and it is reasonable to
expect that these will begin new episodes, comparable to
new paragraphs in written discourse. Expressions such as
"he said" and "I said" operate as discourse markers in these
cases.

In episode 1, the discourse marker but, with its markedly
rising intonation, seems to signal a new episode should
beginning on line #39, particularly because of the resetting
of register on that line. Rising intonation in the upper
voice range makes discourse markers more salient, as in
lines #16 and then [160-290 hz.], #69 and then [140-260
hz.],and #157 well [120-230 hz.], all of which occur at
episode boundaries. Because of the rising intonation, an
episode boundary is stipulated at line #39.

The summary chart in (5) shows the characteristics of the
episodes identified by the algorithm in (3) plus the
proposed revisions. The chart identifies the first and last
lines of each episode, the terminal pitch, the length of the
pause after the last line, the resetting of pitch within the
episode, and the following discourse marker plus fo and
pause.

(5) Unit Line endfo pause reset? nextdm.

A 1-4 100 (2.2) uh [100] (1.8)

B. 7 90 (2.2)

C. 8-11 95 (1.1) yes anduh[100] (.9)
D. 13-15 100 (2.2)

E. 16-23 100 (3.0)

F. 24-25 100 (1.0) and uh [100] (4.4)
G. 27 95 (2.2)

H. 30-32 80 (.8) uh [90] (.2)

L 33.37 140 (1.1) but [180] (1.1)

T 39-40 80 (1.4) so [112] (1.6)

J. 42-44 150 (1.0) and uh [110] (2.2)
K. 46-53 90 (1.2)

L. 55-60 80 (.6) well/oh [100] (.2)
M. 64 data missing

N. 65-68 95 (.6) yes and then [140] (.7)
0. 70-78 105 (1.0) yes souh(2.1)

P. 80-82 130 (2.0) (whole unit=d.m.)
Q. 83-86 90 (1.3) yes and[150] (.7)



Unit Line end fo pause reset? nextdm -+pause
R. 88-93 90 (1.0) yes souh[90] 2.1)
S. 95-99 110 (1.0) yes uh[120](1.4)
T. 101-105 90 (1.2) yes and uh[100] (.9)
U. 107-108 85 (.4 well [105] (.3)
V. 110-113 100 (1.0) yes

Ww. 116-119 105 (.9 said uh [105] (.9)
w 120-121 110 (1.3) Isaid

w' 122 300 (1.0) he said

w™ 123 140 (.7 I thought
w124 80 (1.6) so uh [110] (1.3)

X.  126-129 100 (.7
Y. 131-136 85 (1.6) yes

and uh [100] (1.7)
well [120] (1.1)

Z. 138 100 (1.2) and uh [80] (1.4)
AA. 140 100 (1.4) but uh [100] (2.0)
BB. 142-145 90 (1.4) and uh [105] (.3)
CC. 147 95  data missing

DD. 148-151 90 (1.1) yes

EE. 152 100 (1.9) and uh [100] (1.0)
FF. 154-156 100 (0.4) well anyhow (1.4)
GG. 158 data missing I said

HH. 159 95 data missing
1I1. 162-164 85 (1.2)

JJ.  166-168 90 (L.1) yes
KK. 170 100 (1.0

and uh [110] (1.4)

so uh [105] (1.2)
so uh [100]

In several cases, because of missing phonetic data the
boundary between episodes is assigned based on the
evidence available.

2.THE SEMANTIC UNITY OF
EPISODES

Having proposed that a revised algorithm can correctly
identify most episodes, it is still necessary 1o show that
these units have semantic unity. Grimes [12] and others
[13].[21,[14], have proposed a "discourse paragraph,”
"paratone” or "center of interest” and have assumed that
these units larger than sentences have semantic unity. Van
Dijk [10:177] defines episodes as "coherent sequences of
sentences of a discourse, linguistically marked for
beginning and/or end, and further defined in terms of some
kind of 'thematic unity'--for instance, in terms of identical
participants, time, location or global event or action.”

However, as Schuetze-Coburn et al, [6:230-31] point out,
it is possible that the declination units identified by (3) are
merely the result of a speaker's physiological needs or
diminishing breath supply. In order to show that the
episodes in "Bread" are also discourse units, a procedure for
identifying the structure of a narrative was adapted from
chapter 2 of Polanyi [11]. First, the underlying complete
and incomplete propositions were identified. Based on the
identified descriptions and events, each episode was
assigned one or more overt or implied topic sentences or
topics which generalized the information in the original

propositions. For example, the sentence, "N usually
checked the coal bin alone," is the topic sentence for the
four propositions in (6) which are found in Episode V.

(6) N (usually) enters small door in coal bin.
N looks in coal bin.
N is usually alone.
N usually checks amount of coal.

In addition to the episodes, there are larger prosodic units in
"Bread" identified either by extended pauses (three seconds
and longer), salient discourse markers (such as "well
anyhow™) or explicit reference to the structure of the
discourse, such as the entire episodes, P and FF. The
boundaries of these major divisions are marked with the
symbol +++ in (7) and assigned roman numerals and
names.

Following Polanyi [11], durative-descriptive propositions
are labelled <DD> mainline story event propositions <el,
e2>, and negative events <-e>. Discourse markers and
episodes functioning only as discourse operators are
classified as operators <o>. Boundaries marked by salient
discourse markers or extended pauses are marked by three
pluses (+++). The resulting structure of the full narrative
is (7):

(7) A. <0>A prison guard's life
B. <o> Fifteen years

C. <DD> N, the narrator, has friendly prisoner stories.
D. <DD> N has stories about their troubles and lives.
E. <DD> N also has stories about unfriendly prisoners.
++(3.0)

LOrientation

F. <o> a Puerto Rican
++(4.4)

II.Protagonist

G. <DD> Prison bread was terrible.IIl.Bread
H. <DD> N couldn't eat the prison bread.-
1.. <DD> Prison lunch was cheap and easy.
I' <DD> N liked bread, but not prison bread.
J. <DD> N carried his lunch from home with sandwiches.
K. <DD> The only good prison meal was Irish stew made
by prison cook.
L. <DD> Inmates told N when Irish stew was planned.
++(7.5)

IV. N's _Kindness
M. <DD> When there was Irish stew N gave prisoners his
home lunch.
N. <DD> Inmates wanted N's bread from home.
0. <DD> N gave N's extra bread to inmates.
P. <o> The bread and the Puerto Rican (PR) are related.
++ (4.0)



V. Complication
Q. <el> N couldn't give home bread to the PR prisoner.
R. <e3> The PR threatened N.
S. <-e> N didn't hear the threat.

<0> The next day N.worked from 4 to 12.
T. <DD> N checked the coal bin first.
U. <DD> Prisoners knew that N checked coal bin first.
V. <DD> N usually checked coal bin alone.
W. <e4-8> A friendly prisoner warned N.
X. <irrealis> N should not have gone alone.
Y. <irrealis> The PR could have been killed.
<DD> N hadn't done anything to hurt the PR.

AA.<ell> N entered the coal bin.
BB.<e16> N picked up a shovel in the coal bin.
CC.<e17> The PR approached N with a prison knife.
+++ (3.7)

VI. Suspension
DD.<DD> Jailhouse knives are broken off bedsprings.
EE.<DD> Jailhouse knives are made in the machine shop.
FF.<o0> Jailhouse knives are dangerous.

+++ VII. Resolution
GG.<el18> The PR threatened N.

HH.<e20> The PR didn't see the shovel.

I1.<e21> The PR and N fought.

J1.<e22> N knocked the PR down with the shovel.
KK.<DD> The PR was unconscious.
LL. N called for help.
MM. The PR was punished.
+++
VIIL. Coda
NN. The PR didn't return.
0O. Such things happen in prison.

Except for two of the episodes, S and Y, the episodes in
"Bread" are consistent with van Dijk's [10] definition of
episode. Although some details and events are omitted in
(7), the listing of the topic sentences includes all of the
essential information and events of the story.

Episode O is a potential counterexample since it appears to
violate the unity of a single location. However, because
the narrator is talking about a typical pattern of behavior
rather than actual events, it is not a real counterexample.
However, Episodes S and Y are genuine counterexamples,
and episode boundaries are expected at lines #96 and #132.
Some of the boundary cues are present. At the end of #95
there is a long pause; line #96 begins with a discourse
marker and a shift in register (as well as in time).
Similarly, line #131 ends with a long pause and low pitch.
Line 132 begins with but uh and is preceded by a 1.3
second pause. In both cases, there is reason to suspect a
boundary even though no boundary was identified by (3).
With more data, it may be possible to refine the algorithm

so that the boundaries which probably occur before lines
#96 and #132 are identified.

The algorithm in (3) is a first approximation based on
limited data. Even though this algorithm twice fails to
correctly identify episodes, it is successful enough to
suggest that the task of identifying the boundaries of
episodes in narrative is possible if both discourse markers
and prosodic information are used. The episodes identified
by (3) come close to reflecting the structure of the
discourse and are not merely arbitrary breath groups. In the
narrative, "Bread," not only are there overt cues to episode
boundaries, but also identifiable boundaries of larger units;
an extended pause (three or more seconds) or a salient
discourse marker, such as well anyway" almost always
signals these boundaries between units that Labov and
Waletzky [15] call parts of the "normal form" of a
narrative.

3. IMPLICATIONS FOR FURTHER
RESEARCH

This preliminary procedure of identifying episode
boundaries in a single narrative suggests a number of
hypotheses to be tested against more data.

(8) a. Discourse markers followed by pause signal
boundaries different from those not followed by pause.

b. Short pauses (.2 seconds or more), long pauses (1.0
second or more) and extended pauses (3.0 seconds or more)
have different communicative functions in narration.

c. In narration, the domain of declination is the episode
and not the clause or sentence.

If further evidence is found to support the hypothesis in
(8), these may or may not hold for other speakers and
other types of discourse. The hypothesis in (8c) is
particularly interesting, since it challenges Pierrehumbert
[16], who claims that declination is a strictly local
phenomenom. The hypothesis supports the models
proposed by Thorsen [17] and Garding [18], who claim that
declination is a global rather than local phenomenom. This
issue, particularly, merits further investigation.



Notes:

11 would like to thank Mary O'Mally and Bill Reynolds,
who collected two versions of the narrative "Bread” for a
class taught by William Labov, as well as my colleagues
Charles Ruhl, John Broderick and Carol Hines for their
assistance and suggestions. I am particularly grateful to
Mark Liberman for sharing both the text and acoustic data
on which this paper is based.

20ne second as the minimal "long pause" was based on the
fact that one second is the median and the mode for all
types of pauses for this speaker and is also the definition of
long pause used by Brown and Yule [2] and Chafe [14].
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1. Communication as collaboration

The collaborative view of language use holds that speak-
ers and addressees are jointly responsible for contribu-
tions to conversations (Clark & Wilkes-Gibbs, 1986).
They do not simply produce and comprehend utter-
ances autonomously; instead, they achieve a state of
mutual knowledge by exchanging evidence that they’ve
understood one another (Brennan, 1990; 1992; Clark &
Wilkes-Gibbs, 1986; Schober & Clark, 1989). This pro-
cess of exchanging evidence is called grounding. Evi-
dence of understanding can take many forms, includ-
ing an appropriate second part in an adjacency pair,
such as the answer to a question (Levinson, 1983), a
relevant next turn in a conversation (Clark & Schaefer,
1987, 1989), backchannels (Yngve, 1970), or eye con-
tact (Goodwin, 1981). The evidence used to ground
utterance meaning can be provided verbally or visually
(Brennan, 1990; 1992), and conversation is shaped in
part by by the resources available for grounding in a
particular communication medium (Clark & Brennan,
1991; Whittaker, Brennan, & Clark, 1991). And conver-
sational partners appear to set higher or lower grounding
criteria for the amount of evidence they seek and pro-
vide before concluding they understand one another well
enough for the purpose at hand (Clark & Wilkes-Gibbs,
1986; Wilkes-Gibbs, 1986).

In the contribution model of Clark and Schaefer (1987,
1989), every contribution to a conversation has two
phases: a presentation phase and an acceptance phase.
Every utterance is itself a presentation; it does not be-
come a contribution to the conversation until its accep-
tance phase is complete, that is, until the addressee pro-
vides evidence that he believes he understands what the
speaker meant, and the original speaker ratifies that ev-
idence. So even though a speaker may have an intention

in mind when she presents an utterance, her utterance
does not stand as a contribution to the conversation
until she has evidence from her addressee that he has
understood!. For instance, consider this example from
the Lund corpus (Svartvik & Quirk, 1980), where A and

B are two people engaged in conversation:

A: is term OK
B: what
A: is term all *right=*

B: *yes* it seems all right so far
. touch wood

Here, A presents an utterance that may have been in-
tended to function as a question. But after A’s first
turn, B’s utterance provides evidence that he does not
yet understand. There are of course many possibilities,
including these — perhaps he didn’t hear her, perhaps
he didn’t understand what she meant by “OK,” perhaps
he didn’t catch the word “term.” A repairs her original
presentation by repeating it with a word change - from
“OK” to “all right.” The end of A’s utterance is over-
lapped by the beginning of B’s (overlapping parts are
indicated by the asterisks). Since B begins his utterance
early, it could be that the problem was with the word
“term.” In any event, it is not until the fourth turn,
when A hears B’s relevant response, that she can sur-
mise that her question has been properly understood by
B. At this point A can go on with another relevant pre-
sentation. In doing so, she communicates to B that she
is satisfied that the acceptance phase for the utterance
she first presented is complete; after that, a contribution
to the conversation has been made.?

1For clarity, I will use the convention that speakers are female
and addressees are male.

2See Brennan & Cahn, 1992, for a discussion of the temporal
asymmetry in A's and B's roles in producing a contribution to the
conversation.



At each moment in a conversation, an individual can pro-
vide evidence to a partner, or seek evidence from that
partner (Brennan, 1990; 1992). The exchange of evi-
dence happens in a systematic way: A speaker presents
constituents of an appropriate size, depending on the
grounding criterion and on the communication medium,
and an addressee typically provides appropriate evidence
of understanding as soon as he concludes that he has
understood a speaker’s presentation well enough for cur-
rent purposes. If an addressee believes that he does not
understand, he will withhold the expected positive ev-
idence, or provide explicit negative evidence (e.g. with
a clarification question, a puzzled frown, etc.). If the
expected evidence of understanding from an addressee
is not forthcoming, a speaker will pursue it (Brennan,
1990; 1992; Pomerantz, 1984).

In this paper I present some data about the intonational
resources that people can use for grounding the mean-
ings of utterances. My claim is that intonation not only
conveys information about syntactic constituents (Crut-

tendon, 1986) and the speaker’s intention (Sag & Liber-

man, 1974; Liberman & Sag, 1974; Pierrehumbert &
Hirshberg, 1990), but also can be used to manage the ex-
change of evidence between two people in conversation,
en route to achieving mutual understanding. In particu-
lar, I examine phrase final rising intonation. It has been
proposed by some that such intonation serves an inter-
actional purpose (Brennan, 1990; McLemore, 1991), e.g.
to elicit the attention of addressees, or to pursue a re-
sponse. I will bring behavioral evidence to bear on the
hypothesis that speakers use rising intonation to actively
seek evidence of understanding from their addressees.

2. Intonation as a presentational
resource

My corpus consists of stereo recordings of conversations
about map locations. Pairs of people did a matching
task using pictures of the same map displayed on two
computers networked together. Since the task was to
get both of their cursors located in the same target lo-
cation on the map, the degree to which they understood
one another was indexed by the distance between their
cursors. Throughout their conversation, a log was kept
of cursor position, and this log was later synchronized
with the conversational transcript. This technique en-
abled a continuous online measure of understanding in
conversation.

2.1. Method

Subjects were 24 Stanford graduate students between
the ages of 21 and 32, all native speakers of American
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English. They participated as same-sex pairs who had
never met one another before. There were eight women
and 16 men, from 13 different academic departments.
They were recruited through posted advertisements or
electronic bulletin boards, and participated in exchange
for a small honorarium.

Pairs of subjects in adjoining cubicles used computers
networked together to do a matching task. Each partner
was seated in front of an identical computer graphics
display of a map. Each display had a small icon of a car.
The task was for one person (the director, D) to convey
a target location to the other (the matcher, M), and for
the matcher to position a car icon in the target location
by dragging it with his mouse. The task was done 80
times by each pair. They could talk to each other as
much as they liked, but they could not see each other.

There were two experimental conditions, visual evidence
and verbal-only evidence. That is, in half of the trials,
the director could see the position of the matcher’s icon
on the screen, and so had visual evidence of exactly what
the matcher understood; in the other half of the trials,
there was no visual evidence (the director could see only
her own icon). After the matcher “parked” his car in
a location by clicking his mouse, the director initiated
a new trial by clicking on her icon, which then moved
by itself to a new preprogrammed location. Subjects’
displays were always identical, except for their icon po-
sitionss. Maps of the Stanford University campus and of
Cape Cod were used as graphic backgrounds for the tri-
als. After every block of ten trials, the pair of subjects al-
ternated evidence conditions, maps, or director/matcher
roles.

2.2. Analysis

Speech transcripts. The conversations of six of the 12
pairs of subjects were chosen randomly for detailed tran-
scription, yielding 480 descriptions of map locations.
These descriptions were transcribed in segments that
corresponded roughly to one phonemic clause per line
(that is, a short sequence of words separated by a
pause, and generally containing one primary pitch ac-
cent (Rosenfeld, 1987; see also Boomer, 1978; Dittmann
& Llewellyn, 1967)). Each line was punctuated in or-
der to categorize its clause-final prosody approximately:
“” for final pitch lowering, “?” for final rising, “,” for
the end of a tone unit (if mid-clause) or else for list-like
intonation (when at the end of a clause), “-” for a sud-
den self-cutoff on a level pitch, and no punctuation for
clauses fitting none of these criteria. The clauses some-
times had extreme final lengthening, or drawled sylla-
bles, which were denoted by “:” following the letter that



most closely matched the sound being drawn out (ye:s for
“yeeees,” vs. yes: for “yesss”). Overlapping speech was
transcribed using single or double asterisks to enclose the
beginning and ending of both stretches of simultaneous
talk. Unintelligible speech was enclosed in brackets. All
transcripts were double checked for accuracy.

In order to conduct a detailed analysis of individual con-
versational interchanges, I took a random sample of 48 of
the 480 transcribed interchanges. One item (that is, one
location on the map) was chosen at random from each
cell in the counterbalanced design of the experiment. In
this smaller sample, each pair of subjects contributed in-
terchanges concerning the same 8 map locations. I then
coded whether or not the director in each interchange
used the final rising intonation typical of question into-
nation in presenting a description, in the intial period
before the matcher had made any verbal response.

Action transcripts. During each trial, the x and y coordi-
nates of matcher’s icon were recorded and time-stamped,
to provide a record of the matcher’s understanding of the
location of the target. For the small sample of 48 trials,
the distance between the matchers’ icon and the target
location (the director’s icon) was plotted over time, to
provide a visible display of on-line understanding (con-
vergence between the two icons) in the conversational
interchange.

Then the 48 action transcripts were synchronized with
the speech transcripts. A naive coder, with copies of
the language transcripts in front of her, listened to the
tapes of the conversational interchanges using a video-
tape player that was equipped with a seconds counter.
For each of the 48 trials in the sample, she zeroed the
counter at the start of the trial (marked by a short beep)
and recorded an integer at every 1.0 second interval by
writing the integer over its corresponding word on the
transcript. It took several passes over the tapes to record
the seconds intervals and to check the synchronization
of each trial. We estimate that this procedure was accu-
rate well within a half-second. Synchronization of these
action transcripts with the speech transcripts is shown
using matching superscripts over the speech transcripts
and the time-distance plots (see Figure 1).

Did the directors use rising intonation differently in their
presentations to matchers when they could see what the
matchers were doing vs. when they could not? The
collaborative view predicts that they should; the ex-
change of evidence via intonation should be managed
differently in a medium where visual evidence is avail-
able than in one where visual evidence is not (Clark &
Brennan, 1991). I coded whether or not D used final
rising intonation, often associated with questions in En-
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glish, in any of the descriptions she uttered initially in
an interchange, before the point where she got a verbal
response from M. Then I coded whether or not M had
moved his icon before responding verbally or before D’s
use of question intonation (whichever came first). The
expectation was that D could use either M’s verbal re-
sponse, or M’s icon movement (in the visual evidence
condition) to conclude that M had understood her de-
scription of a map location.

2.3. Results and discussion

While the baseline frequency of using final rising into-
nation was the same across both evidence conditions -
that is, directors were just as likely to use final rising
intonation before the matcher’s first verbal response in
the verbal-only condition as they were in the visual con-
dition (58.3 % to 41.7 %, n.s.), final rising intonation
was distributed differently in the two evidence condi-
tions. D’s use of final rising intonation was related to
whether M had moved his icon yet in the visual evidence
condition, but not in the verbal-only evidence condition.
With visual evidence, there was a correlation between
D’s use of final rising intonation and M’s lack of icon
movement was (ry = .48, p < .02). That is, when the
directors could monitor the matchers’ icon visually and
the matchers hadn’t yet made any progress toward the
target during the directors’ initial descriptions, the di-
rectors were likely to use final rising intonation, possibly
to pursue a response from the matchers. There was no
such systematic relationship in the verbal evidence con-
dition, where the directors weren’t able to see whether
the matchers had moved yet (ry = .17, p < .50).

Let us take a closer look at the relationship between
D’s intonation and M’s icon movement. Consider this
example where D did not use any final rising intonation.

Example 1:

D: ok
now we went
south,
we’re

about halfway down the screen
in the electronics lab,

we’re in the southern most
wing of the electronics lab
good

good

M: I think that’s where my office is.
(Pair 3, Location 33, Visual evidence condition)



In this example, M began to move his icon immediately
after D said “south” and made fairly steady monotonic
progress toward the target (except for during the point
when D was pronouncing “southern most” — see the time-
distance plots for this example and others in the Ap-
pendix). M arrived at the target just before D ’s second
use of the word “lab,” and D, since she had visual ev-
"idence that M’s hypothesis about what she meant was
correct, acknowledged this with “good good.” A similar
pattern was found in the next example (Example #2,
Appendix).

Example 2:

D: uhh
Terman Engineering
just to the lower right of the five.

M: ok, Terman?
to the lower right?

D: yah
bingo.

M: right here?

D: right there.
(Pair 4, Location 25, Visual evidence condition)

In this example, M also made early progress toward the
target, and D could monitor this and did not use final
rising intonation, M sought further evidence about D’s
meaning by taking a verbal turn. In addition, this pair
explicitly acknowledged having visual evidence by using
a deictic strategy with: “bingo. - right here? - right
there.”

In the next example, M did not start moving his icon
until after D said “Terman Engineering?”

Example 3:

D: um
now it’s over:
near the right edge
near Terman Engineering?
right next to the number five?
below and to the right
of of the five?
right there.
(Pair 2, Location 25, Visual evidence condition)

As M started moving, D used final rising again. At the
point where D said “number five?” M had gone just
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past the correct location. D provides a more detailed
description: “below and to the right of of the five?” and
about half a second after that, M’s icon arrives in the
target location.

Directors also used final-rising intonation when they
could not see the matchers’ icon. In the next example,
from the verbal-only evidence condition, D happened to
use final rising intonation before M moved. Here, D had
started out with a very general description, “you’re go-
ing down,” and then explicitly pursued information from
M before providing a more explicit description:

Example 4:

D: ok
you’re going down to
uhh

do you know where
the electronic

- labs are?
S EL?

M: yah I see it

D: ok....[continues]
(Pair 2, Location 33, Verbal evidence condition)

In this example, M responded both verbally and by start-
ing to move his icon at roughly the same time, just after
D’s first final rising intonation, and as D finished saying
“S E L?” Despite examples like this one, there was no sig-
nificant correlation between D’s intonation and M’s icon
movement in the verbal evidence condition, nor would
we expect there to be, since D had no direct evidence of
whether M had moved yet.

3. Conclusions

Conversations can include both verbal and visual evi-
dence, as two people try to reach a point where they be-
lieve they understand one another well enough for their
current purposes. The grounding process is both flexible
and opportunistic; when visual evidence is available, it
can “fill in” for verbal evidence — that is, it can substitute
for a verbal turn in the conversation (Brennan, 1990;
1992). When a speaker gets an appropriate response
from an addressee, she can conclude that the utterance
she presented has been accepted; when she doesn’t get
the evidence she expects, she can actively seek such evi-
dence.

In this study, speakers often used final rising intonation
when their addressees had not yet provided any evidence



of understanding. It is possible that speakers did this in
order to pursue a response from their addressees, since
it was correlated with the addressee’s lack of movement
in the visual condition, and uncorrelated with the ad-
dressee’s lack of movement in the verbal condition. Dur-
ing the initial presentation of map location descriptions,
the baserates for final rising intonation were just as high
in the verbal condition as in the visual one, but in the
verbal condition it was distributed randomly, (or at least
it was not predicted by the addressee’s icon movement).

There is a difference between when an addressee has a
hypothesis about what a speaker means, and when they
can conclude that they understand one another (Schober
& Clark, 1989). In this study, the time-distance plots of
the convergence of the two icons show a distinct elbow
when the matcher’s icon arrives within close range of the
director’s icon. When the director can see the matcher’s
icon, the conversational interchange is brought to a rapid
conclusion, often by the director using deictic means (e.g.
“park right there!”). When the director cannot see the
matcher’s icon, there is a relatively long period where
they must continue grounding, until they can conclude

they’ve reached a state of mutual understanding (Bren-
nan, 1990; 1992).

For the future, I plan to examine additional prosodic
aspects of these dialogues having to do with turn place-
ment. These include early or overlapping turns that may
provide early evidence that M believes he has under-
stood D’s presentation, and also pauses that may mark
a presentation as problematic and in need of repair (see
Levinson, 1983; Jefferson, 1989).
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Distance from target (pixels)

Appendix

D: ok
#Onow we# went
lsouth,
2we’re
about halfway down the 3scre.en,
in the elec4tronics lab,
we're in the 6sout.hcm most

7wing of the electronics °lab,
450 good
‘ good
400+ 4y 10
3501 M: think that’s where my office is.
3001
250+
200
150+
100-
50 1
O ) — . T T Y T V
0 5 10 15 20 25 30
Time (sec.)

Example 1  Visual evidence, Stanford map, Item 33, Pair 3
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D: uhh
Terman Engineering

3501

#justo# to the lower 1right of the five. 2

: M: ok, 3Ten2an?
* * e
3001 to the* “lower right?
D: *yah*
250+ bingo.
M: right here?
200+
D: 6r-ight there.
4 7
150-
100+
50 |
B 6
0 -
0 5 10 15
Time (sec.)
Example 2 Visual evidence, Stanford map, Item 25, Pair 4
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350+ D:um

now it’s over:
300- near the right ed:ge
near Terman Engineering?
#Oright# next to the 1number five? 2
250 below and to the >right
of of the five*?
2001 right Lhere5 .
##
150+
100+
50 A
0 -
0 5 10 15 20
Time (sec.)
Example 3 Visual evidence, Stanford map, ltem 25, Pair 2
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D: ok
you're going #Odown to:#

Luhh
do you know wher:e 1T . 15
2 . M: wait ', it’s ju- just above "~ thuuh
L3he electronic
labs are? D: 7Tron.

4SEL*
5 M: the 17tronn?
M: *yah I see ~it

D: yah, 18on the building?
D: ok,
Sip's: M: Pwhat s the tron? 20
7right above
the: D: oh-
e.e i
8TRON in the .
9. : elecTRONics labs?
in
450 Elec 1Otronics, M: 22oh,
] and i oh the TRON. 23
\"“‘J‘W? on that lower E12
400+ .13 D: yeh
bi part of the building.
350+ M: on the building. 24
¥
D:soit’s
300-
1 ’ SEL’s 2
2501 : that 26E-shaped thing’s 27lower
*crossbar*
200 ! **in the 2Bmiddle**
J I M: *right*
1 50 :; ttok*t
1 OO | :: #g0[29# it
50 h 3 2
S 67 8 910212 5 14 15 16 17 18 19 20 21 2
24 25 26 27 28 29
0 -
0 5 10 15 20 25 30
Time (sec.)
Example 4 Spoken evidence, Stanford map, item 33, Pair 2
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ABSTRACT

Expectations about the correlation of cue phrases, the duration of
unfilled pauses and the structuring of spoken discourse are framed in
light of Grosz and Sidner’s theory of discourse and are tested for a
directions-giving dialogue. The results suggest that cue phrase and
discourse structuring tasks may align, and show a correlation for
pause length and some of the modifications that speakers can make
to discourse structure.

1. Introduction

Because an utterance is best understood in the context in which
it is delivered, its interpreters must be able to identify the rel-
evant context and recognize when it is altered, supplanted or
revived. The transient nature of speech makes this task diffi-
cult. However, the difficulty is alleviated by the abundance of
lexical and prosodic cues available to a speaker for communi-
cating the location and type of contextual change. The inves-
tigation of the interaction between these cues presupposes a
theory of contextual change in discourse. The theory relating
attention, intentions and discourse structure[3] is particularly
useful because it provides a computational account of the cur-
rent context and the mechanisms of contextual change. This
account frames the questions I investigate about the correla-
tion between between lexical and prosodic cues. In particular,
the theory motivates the selection of the cue phrase[3] — a
word or phrase whose relevance is to structural or rhetorical
relations, rather than topic — and the unfilled pause (silent
pause) as significant indicators of discourse structure.

2. The tripartite nature of discourse

To explain the organization of a discourse into topics and
subtopics, Grosz and Sidner postulate three interrelated com-
ponents of discourse — a linguistic structure, an intentional
structure and an attentional state(3]. In the linguistic struc-
ture, the linear sequence of utterances becomes hierarchical
— utterances aggregate into discourse segments, and the dis-
course segments are-organized hierarchically according to the
relations among the purposes or discourse intentions® that
each satisfies.

! Discourse intentions are those goals or intentions intended to be recog-
nized by each participant as the purpose to which the current segment of talk
is devoted.
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The relations among discourse intentions are captured in the
intentional structure. It is this organization that is mirrored by
the linguistic structure of utterances. However, while the lin-
guistic structure organizes the verbatim content of discourse
segments, the intentional structure contains only the intentions
that underlie each segment. The supposition of an intentional
structure explains how discourse coherence is preserved in
the absence of a complete history of the discourse. Rather,
discourse participants summarize the verbatim contents of a
discourse segment by the discourse intention it satisfies. The
contents of a discourse segment are collapsed into an intention,
and intentions themselves may be collapsed into intentions of
larger scope.

The discourse intention of greatest scope is the Discourse
Purpose (DP), the reason for initiating a discourse. Within
this, discourse segments are introduced to fulfill a particular
Discourse Segment Purpose (DSP) and thereby contribute to
the satisfaction of the overall DP. A segment terminates when
its DSP is satisfied. Similarly, a discourse terminates when
the DP that initiated it is satisfied.

The attentional state is the third component of the tripartite
theory. It models the foci of attention that exist during the
construction of intentional structures. The global focus of
attention encompasses those entities relevant to the discourse
segment currently under construction, while the local focus
(also called the center{2]) is the currently most salient entity
in the discourse segment. The local focus may change from
utterance to utterance, while the global focus (i.e., current
context) changes only from segment to segment.

The linguistic, intentional and attentional components are in-
terrelated. In particular, the attentional state describes the pro-
cessing of the discourse segment which has been introduced
to satisfy the current discourse intention. The functional in-
terrelation is expressed temporally in spoken discourse — the
linguistic, intentional and attentional components devoted to
one DSP co-occur. Therefore, a change in one component
reflects or induces changes in the rest. For example, changes
ascribed to the attentional state indicate changes in the inten-
tional structure, and moreover, are recognized via qualitative
changes in the linguistic structure. It is because of their inter-
dependence and synchrony that I can postulate the hypothesis



that co-occurring linguistic and attentional phenomena in spo-
ken discourse — cue phrases, pauses and discourse structure
and processing — are linked.

The part of the theory most directly relevant to my investi-
gation are those constructs that model the attentional state.
These are the focus space and the focus space stack. The
focus space is the computational representation of process-
ing in the current context, that is, for the discourse segment
currently under construction. Within a focus space dwell rep-
resentations of the entities evoked during the construction of
the segment — propositions, relations, objects in the world
and the DSP of the current discourse segment.

A focus space lives on a pushdown stack called the focus space
stack. The progression of focus in a discourse is modeled via
the basic stack operations — pushes and pops — applied to the
stack elements. For example, closure of a discourse segment
is modeled by popping its associated focus space from the
stack; introduction of a segment is modeled by pushing its
associated focus space onto the stack; retention of the current
discourse segment is modeled by leaving its focus space on
the stack in order to add or modify its elements.

The contents of a focus space whose DSP is satisfied are
accrued in the longer lasting intentional structure. Thus, at
the end of a discourse the focus space stack is empty while
the intentional structure is fully constructed.

The focus space model abstracts the processing that all partic-
ipants must do in order to accurately track and affect the flow
of discourse. Thus, it treats the emerging discourse struc-
ture and the changing attentional foci as publicly accessible
properties of the discourse. However, although the partici-
pants themselves may act as if they are manipulating public
structures, the informational and attentional properties of a
discour = are, in fact, modeled only privately.

In explaining certain lexical and prosodic features of dis-
course, it is often useful to return to these private models. For
a speaker’s utterance is conditioned both by the state of the
her own model and by her beliefs about those of her inter-
locutors. The time—dependent nature of speech emphasizes
the importance of synchronizing private models. Lexical and
prosodic focusing cues hasten synchronization. In particu-
lar, they guide the listeners in updating their models (among
them, the focus space stack) to reflect the attentional changes
already in effect for the speaker.

For my analysis, the most relevant private model belongs to
the current speaker, whose discourse intentions guide, for the
moment, the flow of topic and attention in a discourse and
whose spoken contributions provide the richest evidence of
attentional state. If cue phrases and unfilled pause durations
can be shown to correlate with attentional state (and by defi-
nition, the intentional and linguistic structure), the attentional

state they reveal belongs to the current speaker, and the atten-
tional changes they denote are the ones the speaker makes in
her own private model.

3. Main Hypotheses

The theory of the tripartite nature of discourse frames my hy-
potheses about the correlation of cue phrases, pause duration
and discourse structure. The main hypotheses are these: that
particular unfilled pause durations tend to correlate with par-
ticular cue phrases and that this correlation is occasioned by
changes to the attentional state of the discourse participants,
or, equivalently, by the emerging intentional structure of a
discourse.

Cue phrases Changes to the attentional state occur at seg-
ment boundaries. Cue phrases by definition evince these
changes — they are utterance— and segment-initial words or
phrases and they inform on structural or rhetorical relations
rather than on topic. Thus, for cue phrases, the question is
not whether they correlate with attentional state, but how. To
answer this question, we ask, for each cue phrase (e.g., Now,

* To begin with, So), whether it signals particular and distinct
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changes to the attentional state.

Pauses The correlation of unfilled pauses with attentional
state is less certain because pauses appear at all levels of
discourse structure. They are found within and between the
smallest grammatical phrase, the sentence, the utterance, the
speaking turn and the discourse segment. Their correlation is
mainly with the cognitive difficulty of producing a phrase or
utterance(1]. To link this correlation with the task of produc-
ing discourse structure, we must posit a variety of attentional
operations with corresponding variability in cognitive diffi-
culty. Specifically, we construct the chain of assumptions
that:

o More than one attentional operation exists (e.g., initia-
tion, retention, closure).

o The different attentional operations are distinguished
by their effect on the attentional state and by the cog-
nitive difficulty of their production.

o The amount of silence preceding an attentional opera-
tion is correlated with the greater or lesser demands it
makes on mental processing.

To link unfilled pause duration to discourse structure we must
first establish that operations on the attentional state can be
distinguished sufficiently to explain the different demands
that each operation makes on discourse processing and which,
therefore, might be reflected in the duration of segment-initial
unfilled pauses.



4. Auxiliary hypotheses

The linking of pause duration to the processing of discourse
segments motivates some auxiliary hypotheses that refine no-
tions about the kinds of mental operations sanctioned by the
focus space model and about the internal structure of a dis-
course segment. These auxiliary hypotheses are developed in
this section.

4.1. Attentional operations

In the theory of discourse structure, changes to the attentional
state are modeled as operations on the focus space stack.
These operations appear reducible to four distinct sequences
of stack operations that correspond to four distinct effects on
the attentional state, as follows:

o One push — Initiate a new focus space.
e No push, no pop — Retain the current focus space.

¢ One or more pops — Return to a previously initiated?
focus space.

¢ One or more pops followed by a push — Replace a
previous focus space(s) with a new one.

The arrangement is asymmetrical in that it is possible to pop
more than one focus space per operation, but to push only
one, as shown in Table 1.

Focus space  Focus space
stack before  stack after
Operation operation operation Summary
Initiate l FS; l Fs, One push.
Fs,
Retain @ No push,
no pop.
Return FS, [FSl I One or more
FS; pops.
Replace One or more
pops, followed
by a push.

Table 1: The effect of the four focusing operation on the
focus spaces (FS) in the pushdown focus space stack.

The decomposition of focus space operations into stack op-
eration primitives is not merely an attempt to impose a com-
putational patina on descriptive terms. Rather, it suggests
that operations that differ in kind and number place differ-

2When at least one focus space remains on the stack, the discourse con-
tinues. When none remain, however, the discourse is ended.
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ent requirements on mental processing for both speaker and
therefore might be accompanied by lexical and acoustical
phenomena that also differ.

4.2. Structure of a discourse segment

To further motivate the particular usefulness of cue phrases
and unfilled pauses as locators of discourse segment bound-
aries and markers of attentional state, it is useful to distinguish
among three phases in the life of a discourse segment (and its
focus space counterpart) — its initiation, development and
closure . We make the additional assumptions that each phase
may be marked explicitly or implicitly and by lexical and
acoustical phenomena.?

From inspection of dialogue, it appears that the development
phase must be instantiated explicitly with lexical contribu-
tions, while the boundary phases need not be. However, while
lexical marking of segment boundaries is optional, prosodic
marking is not. Thus, at initiation of a discourse segment
we find, for example, an expanded pitch range[12] and at its
closure, phrase-final lowering[5] and syllable lengthening [6].

Sometimes, the same structural cue is implicit for one segment
yet explicit for another. For example, in a Replace operation,
explicitly marked closure of one segment implicitly permits
the initiation of the next. Conversely, an explicitly marked
Initiation of the current segment testifies implicitly to the
closure of the previous one.

Boundary phenomena are of special relevance toward re-
trieving discourse structure from a multiplicity of lexical and
acoustic clues. The distinction between explicit and implicit
correlates for each phase of segment construction admits four
classes of segment boundary phenomena — phenomena that
are: explicitand segment-initial; implicit and segment-initial;
explicit and segment-final; and implicit and segment-final. An
investigation of how cue phrases and unfilled pauses reflect
discourse structure and the state of its processing is thus an
investigation of the explicit and segment-initial evidence of
focus space initiation.

The selection of segment-initial phenomena in no way implies
that segment-final phenomena are any less crucial to the com-
munication and recognition of discourse segment boundaries.
Nor does the selection of cue phrases and unfilled pauses min-
imize the contributions of other lexical and prosodic phenom-
ena. Rather, these selections are motivated by features of the
focus space model that both cue phrases and unfilled pauses
might specially illuminate, and conversely, by features of the
model that might specially illuminate the discourse function of
cue phrases and unfilled pauses. These features are described
in the following two sections.

3Gestural correlates of discourse structure and processing are outside the
scope of this investigation.



5. Cue phrases, discourse markers and
attentional state

Cue phrases are those words or phrases which introduce an
utterance — e.g., 1o begin with, First of all, Now, But —
and coordinate the flow of conversation and focus rather than
contribute directly to the topic at hand. They provide broad,
topic independent indications of how the speaker intends to
relate the current utterance to those preceding it, thus locating
the utterance in the discourse structure. The information they
convey is attentional, intentional or both.

The study of cue phrases and their correlation with discourse
structure and focus of attention is most extensive for the dis-
course marker[10] subcategory. Schiffrin’s work in particu-
lar, is the basis for my predictions about the structural effects
of cue phrases on the focus space model.

5.1. Discourse markers

Discourse markers are generally single word phrases, such as
Well, Now, Then or So, whose pragmatic role in a discourse
usually follows from their syntactic and semantic role in a
grammatical phrase. That is, if a word in semantic guise re-
lates propositions in a grammatical phrase, it marks in its
pragmatic guise the same or similar relation between urter-
ances in a discourse. For example[10]:

e And, as a discourse marker, indicates connectedness,
conveying the speaker’s view that the utterance it heads
is connected to the prior discourse. The connection
may be to the immediately previous utterance or to the
speaker’s prior [interrupted] turn.

e But also a marks connectedness, but connects utter-
ances in a contrast relation. The contrast may be struc-
tural (resumption after a digression or interruption) or
rhetorical. Like well, it introduces unexpected or un-
desired material, but in a less cooperative manner.

oI mean precedes a repair or modification of the
speaker’s own contribution or highlights something to
which the speaker believes the hearer should attend.

e So may precede a presentation of aresult, and indicates
transitions to a higher level, in contrast to “because”
which indicates progressive embedding.

o Now emphasizes what the speaker is about to do, and
is often used to introduce evaluations.

o Well is often used in response, when the possibilities
offered by the previous speaker are inadequate. It indi-
cates an awareness of conversational expectations but
also heralds a violation of the previous speaker’s ex-
pectations.

¢ You know indicates an appeal to shared knowledge
and mutual beliefs.
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5.2. Discourse markers reinterpreted

Some of the observations about the conversational role of dis-
course markers invoke structural effects (embedding, return
to a higher level) although without detailing the structure in
question. A more unified and computationally driven account
might be posed in terms of operations on the focus space stack,
as follows:

o And (connectedness): Retain, Return.

o But (contrast): Retain, Replace or Return.
o I mean (modification or repair): Initiate, Retain.
o So (presentation of a result): Return, Replace.
o Because (progressive embedding): Initiate.
o Now (what the speaker is about to do): Replace.
o Well (inadequate options): Replace.

¢ You know (appeal to shared knowledge): Retain, or
Initiate when it precedes an aside.

In addition, there are the cue phrases that highlight structural
or propositional ordinality. The first use of such a phrase
(e.g., To begin with, In the first place,) is likely to denote a
focus space Initiation while subsequent uses (e.g., Secondly,
Finally,) denote a focus space Replacement.

These formulations are not deterministic. They illustrate,
howeyver, the hypothesis that certain of the discourse markers
are more likely to betoken certain focusing operations. Under
what conditions might such correspondences exist? Clearly,
features of the context in which a cue phrase is used might
constrain its effect on focusing, and so explain how conver-
sants are able to track focus from cues that, by themselves,
are ambiguous.

Thus, to select the probable from the possible, corroboration
from other quarters is required. Lexical corroboration may
be semantic, from domain specific evidence of topic change
or continuation. Or it may be syntactic, from those syntac-
tic distributions that tend not to cross segment boundaries
(tense, aspect and the scope of referring expressions[3])* Al-
ternatively, prosodic features are likely to better identify the
current use of a cue phrase from those that are possible.

6. Unfilled pauses and attentional state

The most useful prosodic correlates of discourse segmen-
tation occur at segment boundaries and indicate either the
opening of a new segment, closure of the old or both. For
example, a phrase-final continuation rise forestalls segment
closure while phrase-final lowering confirms it[9]. And ex-
panded pitch range tends to mark the introduction of new

“For example, Walker and Whittaker observe that deictic pronominal ref-
erence may cross segment boundaries, while nondeictic pronominalreference
does so only rarely[13].



topics, while reduced pitch range marks subtopics and paren-
theticals. Similarly, voice quality changes, e.g., from normal
to creaky voice, may accompany attentional and intentional
changes.

Filled pauses (e.g., Um, uh) and unfilled pauses appear at
segment boundaries but are also found within a discourse
segment and in the smaller groupings it contains. In contrast
to the propositional and attentional accounts of intonational
cues[9], accounts of pausing invoke the demands of cognition
and pragmatics. For example, the duration of unfilled pauses
. has been observed to correlate with the cognitive difficulty
involved in producing an utterance{1], while filled pauses may
function as a floor holding device[7], or perhaps, correlate
with the speaker’s emotional response to topic[1].

As corroborators of attentional interpretations of cue phrases
filled pauses are less useful than unfilled pauses because they
overlap with cue phrases in both form (partially lexicalized)
and function. A more independent measure is provided by
unfilled pauses which are not lexicalized and therefore carry
neither lexical nor intonational propositions. Rather, as corre-
lates of the cognitive processing, they may also correlate with
the specific differences among stack operations, which, after
all, are cognitive operations, albeit idealized.

The selection of unfilled pause duration as a possible marker
of attention and segmentation also has the practical advantage
of being easy to locate instrumentally and easy to check per-
ceptually. Moreover, its measurement is unambiguous instru-
mentally and requires less from perception, than, for example,
intonational prosodic cues. For, while intonational features
are categorical according to their type (combinations of the
L, H and * tokens[8]) and the structure to which they apply
(word, intermediate phrase, intonational phrase), pause dura-
tion is ordinal and is measured on the same continuous linear
scale for all levels of linguistic and intonational structures.

7. Questions and predictions

My investigation is inspired by the theory relating attentions,
intentions and discourse structure[3]. To the more specific
observations linking cue phrases to attentional state[3, 10]
and the duration of unfilled pauses to increased cognitive
difficulty[1], I add the assumption of four fundamental fo-
cusing operations. Together, they motivate my hypotheses
that:

(1) Specific cue phrases betoken specific focusing opera-
tions.

(2) Differences in the cognitive difficulty of the focusing
* operations are reflected in the duration of the pauses
that precede them.
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From these hypotheses come the specific questions that guide
the research:

o Is there a correlation between the focusing operations
and the duration of the pause that precedes it?

o Are cue phrases correlated with focusing operations —
how often and under what circumstances?

e What is the relation of pausing and cue phrases — do
they substitute for each other, compliment each other or
play different roles such that one is required or allowed
where the other is not?

o Is there a unique minimum cognitive cost for each stack
primitive (Push, Pop) of which focusing operations are
composed, and that would therefore explain differences
in segment-initial pause duration?

In addition, the hypotheses raise questions not immediately
answerable:

o If there are indeed patterns of usage, do they differ pre-
dictably for different discourse features, for example,
by format (monologue or dialogue) or according to the
planning effort (prepared or extemporaneous) required
in formulating each utterance?

o If on the other hand, correlations are partial at best, can
other lexical or prosodic features provide the missing
correlates?

Research into these questions is not without its biases. Thus,
I expected to find in my discourse samples the following
correlations:

o Unfilled pause duration and focusing operation are
correlated.

o Cue phrases are correlated with focusing operations.
(The particular predictions are discussed previously in
Section 5.2.)

e Cue phrase type and unfilled pause duration are cor-
related as well.

The hypothesized correlation of unfilled pause duration with
focusing operations is based on assumptions about variations
in complexity among the operations, such that longer pauses
will accompany more complex operations. Complexity is
conjectured to correlate with kind and number. That is, it
varies according to whether the operation decomposes into
pops, a push or both and it increase with the number of seg-
ments opened or closed in one operation.

This produces the particular predictions that:

o Retentions will be preceded by pauses of the small-
est duration because they induce neither a push nor
pop and therefore are the least costly of the focusing
operations.



o Pause duration is positively correlated with the number
of segments affected in one focusing operation. That
is, the more segments opened or closed, the longer the
preceding pause.

e Pops are more costly than pushes. This follows from
an assumption that adding information (a push) builds
on what is currently established and accessible, while
removing information (one or more pops) makes the
production of subsequent utterances more difficult.

8. Data

I analyzed two discourse samples — three minutes of a di-
rections discourse and seven minutes of a manager—employee
project meeting. The segmentation of the second proved dif-
ficult and is still in progress, so I report results only for the
first.

In the directions discourse, Speaker B provides Speaker A
with walking directions to a location on the M.L.T. campus.
The discourse takes the form of an expert-client dialogue. Al-
though Speaker A initiates the dialogue, most of the discourse
segments and their intentions are introduced by Speaker B,
the expert.’

9. Methods

The search for correlations among cue phrases, unfilled pauses
and discourse structure generated three data collection tasks:

o Identification of cue phrases;
o Identification and measurement of unfilled pauses;

o Segmentation of the discourse via the identification of
the focusing operations that effected the segmentation.

9.1. Cue phrase identification

The main challenge of cue phrase identification lay in distin-
guishing cue from non-cue uses of a phrase. Usually, cue uses
are utterance- or segment-initial, while non-cue uses are not.
However, this is not a reliable criterion for the connectives,
And and But, which may head an utterance or phrase as ei-
ther a cue phrase or a syntactic conjunctive. In cases where
the usage was unclear, I decided against the pragmatic usage
if the phrase in question provided syntactic coordination of
two semantically related propositions. If even this judgment
proved difficult, I applied the intonational criteria that distin-
guished cue and non-cue uses of Now[4]. Thus, if the cue
phrase candidate was deaccented, or accented with L* tones
or uttered as a complete intonational phrase, it was classified
as a cue phrase.

5The conversation occurred in a face-to-face encounter and was recorded
on a hand-held cassette recorder.
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9.2. Pause location and measurement

Pauses were identified by ear and corroborated and measured
using the waveform and the energy track displays of two
signal processing programs.® The locations of all unfilled
pauses were recorded, as were their durations, rounded to the
nearest one tenth of a second.

In general, the procedure was straightforward. The only con-
fusion was presented by the silence between the closure and
release phase of plosives. This silence was not counted as a
genuine unfilled pause.

9.3. Discourse segmentation

An accurate discourse segmentation falls out of an accurate
classification of the focusing operations by which the seg-
ments have been constructed. The tasks are interrelated and
both are difficult. Therefore, in this section I will discuss in
detail the task, its difficulties and the classification criteria I
developed to enhance the accuracy of my judgments.

The task The segmentation of a completed discourse is
equivalently the task of recapturing the attentional state that
accompanied each successive utterance. Attentional cues are
especially important because topical relations do not always
predict discourse structure. The points at which discourse
structure diverges from the organization of information in the
domain may be precisely the points at which attentional cues
are most appropriate.

Segmentation of a completed discourse is most straightfor-
ward for expository text. In such discourse, domain and
attentional hierarchies often coincide — the relations among
segments and of each segment to the overall Discourse Pur-
pose are clear. In spoken and impromptu discourse, however,
the alignment of DSPs is not always so felicitous. Even in the
task-oriented directions discourse, the relations among steps
in the task did not conclusively determine the relations of the
discourse segments in which these steps were described.

The particular segmentation difficulties presented by my sam-
ple(s) led to the development of explicit criteria for isolating
the corroborating features of attentional operations and dis-
course structure. The criteria help clarify confusion from two
sources — the distinction between attentional and domain hi-
erarchies and the interpretation of underspecified lexical and
prosodic attentional cues.

Separating the attentional from the topical. In prepared
discourse (written or spoken) the intentional structure is
tightly coupled to the Discourse Purpose. In contrast, im-
promptu discourse exhibits a looser coupling, owing to its

SSPIRE, written for the LISP machine by Victor Zue's group at M.LT.
and dspB (digital signal processing workBench) written for the DECstation
by Dan Ellis at the M.L.T. Media Laboratory.



real-time and situated nature. In such discourse, the main-
tenance of coherence requires the real-time management of
cognitive resources upon which competing demands may be
made. As a consequence, influences outside the ostensible DP
must be managed in support of continuing the conversation at
all. Because DSPs that are ostensibly outside the current DP
can become temporarily relevant, provision must be made for
their principled incorporation into the attentional state and in
the linguistic and intentional structures.

This is accomplished via attentional constructions that are
more likely to occur in spoken discourse, for example, flash-
backs, digressions and interruptions[3]. Their relation to the
discourse in which they occur illustrates the difficulty of seg-
menting in hindsight a discourse whose DSPs may satisfy
multiple DPs. This recommends against reliance on domain
knowledge, since one discourse may invoke more than one
domain.

Therefore, to locate segment boundaries, I use criteria that
emphasize focusing operations independent of the ostensible
DP. For example, although the succession of two topically
unrelated segments might suggest a Replace operation, it is
treated as an Initiate in the presence of explicit indicators of
linkage or in the absence of explicit indicators of separation.
Consequently, successive segments may be linked hierarchi-
cally in the attentional and linguistic structures despite their
topical independence.

For example, in the following section of the directions dis-
course (1) is atopicintroduction, (2) adigressionand (3)
an elaboration, i.e., a subtopic:

(1) To your left,

(2) if you have followed these directions faithfully,

(3) y’know you’ll be facing a wall straight ahead of
you,

Although (2) is a comment on discourse processing, it func-
tions neither as a cue phrase nor a synchronization device.
The digression it represents it not topically subordinate to
(1), nor is (3) topically subordinate to (2). However,
they are attentionally subordinate to the utterances they fol-
low, as indicated by the continuation rises at the end of (1)
and (2). While the semantic and topical differences between
successive utterances argue for segment separation, the acous-
tical concomitants argue against. Therefore, the attentional
moves that introduce (2) and (3) contain no pops. Instead,
they are Initiations, producing the following segmentation:

Replace (1) To your left,

Initiate (2) if you have followed these directions faith-
fully,
Initiate (3) y’know you’ll be facing a wall straight
ahead of you.

Interpreting underspecified cues Even when successive
utterances are aligned attentionally and topically, their cue
phrase and prosodic markings may not conclusively reveal
their exact place in discourse structures. The underspecified
nature of cue phrase correspondences to focusing operations
is discussed in Section 5.2. Prosodic marking is similarly
underspecified, and on two counts. First, a particular intona-
tional feature at the (e.g., phrase-final lowering, phrase-initial
pitchrange expansion) can felicitously indicate more than one
focusing operation; second, the intonation at a phrase bound-
ary often indicates stack primitives (push, pop, null) more
reliably than the composite focusing operations from which
discourse structure is deduced.

For example, in the directions discourse, the cue phrases So,
But and And often indicated pops, as did the prosodic changes
that accompanied them, e.g., expanded pitch range and a shift
from L* to H* tones. However, these cues did not reveal
exactly how many segments were popped nor whether a push
followed the sequence of pops. Thus, it was not always easy
to distinguish a Return (one or more pops) from a Replace
(one or more pops, followed by a push).

Neither domain nor syntactic knowledge were conclusive in
this regard. For example, domain and syntax dictated the
following segmentation:

Return  (4) And you need to turn left and then walk along
Building Five.
Initiate  (5) And you’ll be walking through the architecture
lofts.

but in contraindication to what was specified intonationally:

Return (4) And you need to turn left and then walk along
Building Five.
" Retain (5) And you’ll be walking through the architecture
lofts.

25

(The intonationally driven segmentation, in contradiction to
the structure of knowledge in the domain, may account for the
listener’s subsequent confusion about the very point made in
this section of the discourse.)

Classification criteria Because semantic clues to attentional
state can be confusing and lexical and prosodic markings in-
conclusive, it became necessary to standardize the procedure
and criteria for classifying the focusing operations. An accu-
rate classification depends on the answers to two questions for
the phrase undergoing classification: Has a new focus space
been opened? Has an old focus space been closed? Most
useful in this regard are the lexical and prosodic phenomena
within and around the phenomena currently under evaluation
for their attentional effect.

‘What constitutes current phenomena, and what might consti-
tute its surrounds? I selected as current the speech fragment
that begins with one of five fragment-initial tokens and whose



terminating boundary is marked by the occurrence of the next
fragment-initial token. These tokens are:
o The unfilled pause;
o The filled pause;
e A cue phrase;
e An acknowledgment form: Ok, Sure, Uh-huh, etc.;
o Or theunmarked case: any other sentence-initial gram-
matical constituent, e.g., a noun phrase, auxiliary verb,
complementizer or adverb.

My demarcation of the relevant surrounding phenomena was
less bound to structure than to function. For both prior and
subsequent phenomena, I selected the smallest speech frag-
ment that could be distinguished by its discourse function,
i.e., by its attentional, coordination or topical role. I assign
five classifications:

e A cue phrase;

e An acknowledgment or prompt;

o A segment closure (e.g., Good!);

e A repair;

o Or the unmarked case — development of the topic.

The lexical and acoustical features of prior, current and subse-
quent speech fragments are treated as corrobating evidence for
the attentional operation associated with the current speech
fragment. Often this evidence indicated a stack primitive —
push or pop — rather than a full-fledged focusing operation.
This is illustrated in Table 2, which catalogues the lexical and
prosodic features exhibited by prior, current and subsequent
speech, and the stack and focusing operations for which each
is considered evidence.

Coding the data The data relevant to every speech fragment
was coded for later statistical analysis. This translated into
two tasks — identifying the prior, current and subsequent
speech fragment and for each current fragment, recording:

o The duration of the preceding unfilled pause;

o The type of fragment-initial constituent, either:
— A cue phrase;
— An explicit acknowledgment form (e.g., Ok,
Sure.);

— A filled pause;

— Or any other sentence-initial syntactic form
whose function is primarily topical, not prag-
matic.

e The co-occurring focusing operation.

o The embedding of the current segment in the linguistic
structure (number of levels).

o The number of segments opened or closed in the fo-
cusing operation.
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GIVEN CONCLUDE:
FOCUSING
OPERATION
SPEECH STACK FOR CURRENT
EVIDENCE FEATURE PRIMITIVE FRAGMENT
Prior Falling phrase-final Pop of Replace.
speech intonation, co-occurring
acknowledgment, segment(s).
lexical/semantic closure.
Phrase-final Null Retain.
continuation rise.
Current Pronominalization, Push Initiate,
speech reduced pitch range, or Null Retain.
nonstandard phonation, for
many L* accents co-occurring
(parentheticals), segment.
relative clause,
Now, Y’know,
Ordinal cue phase.
Nonpronominalized Pop of Return,
repetition (e.g., segue), previous Replace.
expanded pitch range, segment(s).
reintroduction of
normal phonation,
So, But.
Falling phrase-final Impending Retain
intonation, Pop of (butan
acknowledgment, co-occurring impending
prompt, segment(s). Return
lexical closure, or
phrase-final creaky Replace).
voice.
Subsequent  Nonpronominalized Pop of Return,
speech repetition (e.g, a segue),  previous Replace.
expanded pitch range, segment(s).
normal phonation,
So, But, Now.

Table 2: The lexical and acoustical features that sup-
port classifications of stack primitives and focusing opera-
tion(s). A co-occurring segment denotes the segment contain-
ing the speech (prior, current, subsequent) under examination.
The focusing operations, however, describe the attentional in-
terpretation that such speech indicates for the current speech
fragment.

o The discourse function of the immediately prior speech
(cue phrase, acknowledgment, closure, filled pause,
repair, topical but none of the above).



e The discourse function of the immediately subsequent
speech (same categories as for prior speech).

o Whether the speaker was initiating or continuing a
speaking turn with the current fragment.

Using this metric, one hundred speech fragments were identi-
fied according and their features coded. The coded represen-
tation of the discourse was then analyzed for distributions and
statistical correlations.” The results are reported in the next
section.

10. Results

In this section I summarize the raw data, report the results of
statistical tests and offer an explanation of the findings.

10.1. Data

The segmentation of the discourse was reconstructed accord-

ing to the focusing operations indicated both lexically and
acoustically. The segmentation described a discourse with
two top level segments. Within the first, the overall task was
defined; within the second, it was executed. The task defini-
tion segment was itself composed of two top level segments,
while the execution segment is composed of nine.

The key elements of the coding scheme were, of course, the
focusing operation, the fragment-initial token and the duration
of the unfilled pause preceding the fragment. Distributions
for these categories are catalogued in Table 3.

10.2. Statistical analyses

The predictions were analyzed via statistical tests on the coded
representation of the discourse.

Pause duration and focusing operation A comparison of
the mean pause duration for each focusing operation showed
a significant difference among the operations (F(3,96)=7.31,
p<.001). The data in Table 4 point to the Replace operation as
most different from the other three operations in this regard.?

Pause duration and number of segments affected in a fo-
cusing operation Longer pauses were positively correlated
with the number of segments opened or closed during one
focusing operation (r = .357, p<.001). This finding might
partially explain the long pauses that appear before a Replace,
since a Replace is the focusing operation most likely to affect
the most focus spaces, By definition, it requires [almost] ev-
erything to be popped from the focusing before the initiation
(push) of a new focus space.

7The discourse function classifications and the within-/between-turn dis-
tinctions were recorded to track the features influencing the judgment of
focusing operation, but were not included in any calculations.

8 However, the importance of this observation is offset by the small sample
size and large standard deviation.

27

CATEGORY I FEATURE NUMBER OF OCCURRENCES
Marked Unmarked
Focusing Initiate 13 10
operation Retain 18 37
Return 6 5
Replace a 4
ALL 44 56
Initial Internal
Fragment- | And 3 4
initial But 2 1
constituent | Now 2 -
Oh 2 -
So 3 2
Well 2 -
Y'know 2 -
Ordinal cue phrase 1 -
Acknowledgment 2 7
Filled Pause 7 4
Unmarked 19 37
ALL 45 54
Seconds Initial Internal
Unfilled 0.0 5 15
pauses 0.1 6 11
0.2 3 15
0.3 4 5
04 11 5
0.5 1 5
0.6 3 4
0.7 4 2
0.8 1 -
09 1 -
1.7 1 -
2.0 1 =
41 62
Average 0.422 seconds  .224 seconds

Table 3: Distributions of fragment-initial constituents, fo-
cusing operations and pause durations. Separate counts
are taken for segment-initial and segment-internal phenomena
and for marked and unmarked. A marked focusing operation
begins with a cue phrase, an acknowledgment form or a filled
pause, while an Unmarked operation does not.

FOCUSING NUMBER MEAN PAUSE STANDARD
OPERATION OF TOKENS  DURATION (SECONDS)  DEVIATION
Initiate 23 0.3217 0.2173
Retain 55 0.2091 0.1818
Return 11 0.2545 0.2505
Replace 11 0.6500 0.6727

Table 4: Mean pause durations for each focusing opera-

tion.



INITIAL SPEECH

TOKEN INITIATE RETAIN RETURN  REPLACE ALL FRAGMENT INITIATE RETAIN  RETURN  REPLACE  ALL
And 043 3 025 2 025 2 - 033 7 Marked 03013 01718 013 6 036 7 024 44
But - 0701 0001 0101 027 3 Unmarked 03510 02337 040 S 1154 033 56
Now - - - 0.55 2 055 2 ALL 03223 02155 02611 0.65 11 0.29 100
Oh - 0.00 2 - - 0.00 2

So - 0152 0152 0051 013 5

:V_fl::‘ 040 2 - - 020 2 g-ig § Table 6: The mean duration, in seconds, of the pause
o rdi:; 0. 43 1 B B - 040 1 preceding focusing operations and marked or unmarked
Acknow— 0101 020 7 _ 0901 027 9 speech fragments that co-occur. The number of tokens in
ledgment the calculation follows the mean value.

Filled 023 6 0.05 4 000 1 - 0.14 11

Pause

Unmarked 03510 02337 040 5 1154 033 56 . L

ALL 03223 02155 02611 06511 029 100 operations was 0.33 seconds (standard deviation = 0.36). Sta-

Table 5: The mean duration, in seconds, of the pause
preceding fragment-initial tokens and focusing operations
that co-occur. The number of tokens in the calculation fol-
lows the mean value.

Pause duration and depth of embedding A correlation of
pause duration and the depth of embedding in the linguistic
structure (or equivalently, the number of focus spaces still
on the stack) showed no significant effect on pause duration
(F(1,98) = 0.1861, p<.7).

Pause duration, cue phrase and focusing operation The
directions dialogue contained too few fragment-initial tokens
to calculate meaningful statistics about their relation to fo-
cusing operations. Therefore, the best course was to select
from the raw data (see Table 5) the patterns that were likely
candidates for further testing. For example, So was never
associated with an Initiate operation and also was preceded
by the smallest mean pause durations (0.13 seconds). A filled
pause, with a similar mean pause duration (0.14 seconds) was
primarily associated with Initiates and Retains but never with
Replace. And, while And shared the same focusing operations
as a filled pause, its mean value for pause duration was more
than twice as large (0.33 seconds).

Pause duration and marked/unmarked Tocompensate for
the small sample sizes of the cue phrase data, all explicit lex-
ical markers of structure (cue phrase, acknowledgment, filled
pause) were collapsed into the category, marked. The data
in this category were compared to the data for lexically un-
marked fragments. Because the longest pauses preceded un-
marked Returns and Replacements, I predicted that unmarked
operations would in general be preceded by longer pauses
than marked.

The results are in the direction predicted and are summa-
rized in Table 6. The average duration for pauses preceding a
marked focusing operation was 0.24 seconds (standard devia-
tion = 0.24), while the average forpauses preceding unmarked
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tistically this approaches significance (T(96) = 1.58, p = .12).

10.3. Discussion

Thus far, analysis of the data identifies significantly longer
pauses for the Replace operation than for any other and shows
that pause duration is positively correlated with the number of
segments affected by one focusing operation. These findings
begin to distinguish the focusing operations quantitatively,
by number of focus spaces affected, and qualitatively, by
whether they occur within an established context (Initiate,
Retain, Return) or at its beginning (Replace).

Although, the raw data in Table 3 appears to show patterns
for specific segment-initial tokens, the number of tokens is
insufficient for establishing a correlation between cue phrase
and focusing operations, let alone a three-way relationship
among cue phrase, pause duration and focusing tasks.

The categorical classification present particular problems.
For, uncertainties arose even with the application of a classi-
fication metric. Perhaps these uncertainties should have been
incorporated into the coding scheme or perhaps the categor-
ical classifications should have been abandoned® in favor of
additional and quantifiable acoustical and lexical features.

10.4. Refining the original hypotheses

Only partial conclusions can be drawn from the data. How-
ever, the results are useful toward refining the original hy-
potheses and determining the content of future research. The
distinction between the pause data for marked and unmarked
fragments is a case in point. For each focusing operation,
the difference between mean pause durations at best only ap-
proaches significance (see Table [24 6). However, because
the values for all focusing operations are always greater for
unmarked utterances, a hypothesis is suggested: that, given
a speech fragment and the focusing operation it evinces, the
preceding unfilled pause will be longer if the fragment is lex-
ically unmarked.

9at least, in this stage of the investigation



If this hypotheses is correct, two accounts can be constructed
that would jointly predict the appearance of cue phrases. One
account emphasizes the processes involved in choosing and
communicating the state of global focus. The other empha-
sizes the mutually recognized (by speaker and hearers) atten-
tional and intentional state of the discourse. Together they
identify the factors that would impel a speaker to precede an
utterance with a cue phrase, an unfilled pause or both.

The influence of the speaker’s internal processes and con-
versational goals If an unfilled pause preceding a lexically
unmarked fragment is significantly longer, we might assume
that a particular focusing operation is executed in a character-
istic amount of time (given adequate consideration of other
contextual features). Within this time, we might observe si-
lence, a cue phrase or both. 1°

Because both pause and cue phrase can appear at the same
location in a phrase, we ask if their functions are equivalent,
or instead, complementary. My hypothesis selects the second
option, that they are complementary in the cognitive process-
ing each reflects and in the discourse functions each fulfills.
For, if the duration of an unfilled pause is evidence of the
difficulty of a cognitive task, a cue phrase is evidence of its
partial resolution.

As a communicative device, cue phrases are more cooperative
than silence. In silence, a listener can only guess at the current
contents of the speaker’s models. With the uttering of a
cue phrase, the listener is at least notified that the speaker is
constructing a response. The minimal cue in this regard is
the filled pause. Bone fide cue phrases, however, herald not
only an upcoming utterance, but a particular direction of focus
and even a propositional relation between prior and upcoming
speech.

Cue phrases serve not only the listener but also the speaker.
Because they commit to topic structure, but not to specific
referents and discourse entities, they buy additional time for
the speaker in which to complete a focusing operation and
formulate the remainder of the utterance.

The influence of the state of the discourse The account
of the influence of the currently observable state of the dis-
course rests on two patterns in the data: (1) the difference in
pause durations for marked and unmarked Initiates and Re-
tains is minimal; and (2) the difference between marked and
unmarked Returns and Replaces is greater. If these patterns
can be shown to be significant, they suggest that remaining
in the current context is less costly than returning to a former
context, or establishing a new one. The corollary is the claim
that an expected focusing operation need not be marked, while
an unexpected operation is most felicitous when marked.

10The discussion will focus on cue phrases, even though the points are
relevant to other lexical markers of discourse structure and processing.
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In other words, remaining in the current context or enter-
ing a subordinate context is expected behavior, while exiting
the current context is not. Exiting the current context (focus
space) carries a greater risk of disrupting a mutual view of
discourse structures. The extent of risk is assessed for the
listener by the difficulty of tracking the change and for the
speaker, by the difficulty of executing it. The risk originates
in the nondeterministic definitions of Return and Replace op-
erations — both contain in their structure one or more pops.
In addition, these operations can be confused because both
begin identically, with a series of pops.

Because closing a focus space is a marked behavior, the clues
to changing focus are most cooperative if they guide the lis-
tener toward re-invoking a prior context (i.e., a Return) or
establishing a new one (Replace). Thus, certain clues are
more likely to mark a return to a former context (e.g., So,
Anyway, As I was saying), while others (Now, the ordinal
phrases) mark a Replace.

Future work The goal of future investigations s to establish
the bases for predicting the appearance of particular acoustical
and lexical features. The speculations presented in this section
provide a theoretical framework. If borne out, they can be re-
fashioned as characterizations of the circumstances in which
cue phrases and unfilled pauses are most likely to be used.

11. Conclusion

The relationships among cue phrases, unfilled pauses and the
structuring of discourse are investigated within the paradigm
of the tripartite model of discourse. Within this model, the
postulation of four focusing operations provides an opera-
tional framework to which can be tied the discourse functions
of cue phrases and the cognitive activity associated with the
production of an utterance. Especially, the difficulty of utter-
ance production might be explained by the complexity of the
co-occurring focusing operation. Such a correspondence is,
in fact, suggested by the positive correlation of pause dura-
tion and the number of focus spaces opened or closed in one
operation on the focus space stack.

However, because the classification of focusing operations
is uncertain, more data and better tests are required to char-
acterize the relationships among the lexical and acoustical
correlates of topic and focus. In addition, the aptness of the
tripartite model itself is not assured. The idealizations it con-
tains may undergo modification in light of new results, or be
augmented by other accounts of discourse processing. On the
other hand, the analysis of more quantitative data may confirm
the implications of the model, and its appropriateness as the
foundation for investigating the lexical and prosodic features
of discourse.



12. Acknowledgments

Many thanks to Susan Brennan who selected and ran the sta-
tistical tests on the data and to Stephen Lines for numerous
helpful comments on this paper. Various stages of this work
were supervised in turn by Chris Schmandt and Ken Haase,
both of the M.I.T. Media Laboratory. Their support is grate-
fully acknowledged as well.

10.

11.

12.

13.

References

. Goldman-Eisler, F., A comparative study of two hesitation

phenomena. In Language and Speech (4), 1961, pp. 18-26.

. Grosz, B.J,, Joshi, A. K. and Weinstein, S., Towards a compu-

tational theory of discourse interpretation. Draft, 1989.

. Grosz, B. J. and Sidner, C. L., Attention, intentions, and the

structure of discourse. In Computational Linguistics (12:3),
1986, pp. 175-204.

. Hirschberg, J. and Litman, D., Now let’s talk about now: iden-

tifying cue phrases intonationally. In Association for Compu-
tational Linguistics (25), July, 1987, pp. 163-171.

. Hirschberg, J. and Pierrehumbert, J., The Intonational Structur-

ing of Discourse. In Proceedings of the Association for Com-
putational Linguistics, July, 1986, pp. 136-144.

. Klatt, D. H., Vowel lengthening is syntactically determined in

a connected discourse. In Journal of Phonetics(3:129), 1975,
pp. 129-140.

. Maclay, H. and Osgood, C. E., Hesitation phenomena in spon-

taneous English speech. In Word(15), 1959, pp. 19-44.

. Pierrehumbert, J. B., The phonology and phonetics of English

intonation. Ph.D. Thesis. Massachusetts Institute of Technol-
ogy, Department of Linguistics, 1990.

. Pierrehumbert, J. and Hirschberg, J., The meaning of intona-

tion contours in the interpretation of discourse. In Intentions
in Communication. Edited by Cohen, P. R., Morgan. J. and
Pollack, M. E., 1990, pp. 271-311.

Schiffrin, D., Discourse Markers, Cambridge University Press,
1987.

Sidner, C. L., Focusing in the comprehension of definite
anaphora. In Readings in Natural Language Processing. Ed.
by Grosz, B. J., Sparck-Jones, K. and Webber, B. L, Morgan
Kaufman Publishers, Inc., 1986, pp. 363-394.

Sorensen, J. M. and Cooper, W. E., Syntactic coding of fun-
damental frequency in speech production. In Perception and
Production of Fluent Speech. Ed. by Cole, R. A., published by
Lawrence Erlbaum, 1980, pp.399-440.

Walker, M. A. and Whittaker, S., Mixed initiative in dialogue:
an investigation into discourse segmentation. In Proceedings of
the 28th Annual Meeting of the Association for Computational
Linguistics, 1990, pp.70-79.

30



FRENCH LIAISON IN NATURAL DISCOURSE

Troi C. Carleton
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University of Texas at Austin
Austin, Texas 78712

1. INTRODUCTION

French liaison is one of the more well discussed phenomena in linguistics. It is the peculiar distribution and
behavior of liaison which have led to numerous attempts to characterize and account for it in discourse.
Traditionally, liaison was accounted for category by category, and even word by word in some cases. Various factors
such as historical influence, phonetics, pragmatics, and syntax played a role in predicting the distribution of liaison
in this approach (see DeLattre 1947, 1955, 1956, 1966). This typological approach has been abandoned in the past
few decades in exchange for proposals consistent with current thought on the prosodic hierarchy and a shift towards
more generalized theories. These types of proposals account for liaison in a less holistic way than proposals along
the lines of DeLattre, appealing primarily, though not exclusively, to syntax based arguments. Selkirk (1972,
1974) presents a comprehensive proposal of the distribution of liaison based on X-Bar theory, thus rejecting for the
most part the notion of the categorically (with respect to grammar) and lexically governed distribution of liaison.
However, while the syntactic based account of liaison presented by Selkirk is an attractive proposal in that it is
seemingly simple, it fails to accurately account for the distribution of liaison in spoken colloquial French. The
traditional approach has a lot more to offer with respect to accounting for the distribution of liaison, in that the
traditional approach looks to more than syntax for an explanation, but it too falls short of accurately accounting for
the phonological distribution in natural discourse. A major reason why both of these approaches fall short has to do
with the very basic assumptions these proposals make with respect to the distribution of liaison. ..

Essentially, all accounts of liaison begin by making the following two assumptions. First, there are three distinct
styles of speech in French — casual, careful, and poetic — and these three styles are marked by their liaison
distribution.! Liaison distribution falls out from the second assumption, namely that there are three distinct liaison .
categories — obligatory, prohibited, and optional. Casual speech is marked by a restricted liaison inventory, while
careful speech may optionally include more liaison environments, and finally, formal or poetic speech has virtually
no restrictions on where a liaison may occur. Herein lies the problem.

Since casual and formal speech are marked by opfional increase in liaison use, it is, in fact, conceivable that what
appears to be a restricted casual use of liaison, may in fact, be a case of careful speech where option to liaise is not
taken. If this is true, then we must necessarily question the validity of style defined by the distribution of liaison.
In turn we must question the status of the various liaison categories, since they rely crucially on style.
Furthermore, since these models do rely crucially on the notion of style, we are forced to question the adequacy of
these models at the very base level. Without the notion of style playing a key role in characterizing liaison, the
optional liaison category becomes more of an escape-hatch for instances of liaison or lack of liaison which the
current theory or model is unable to explain. Furthermore, even if we did accept the theoretically weak assumptions
that these proposals base themselves on, they still fail to make accurate predictions concerning the distribution of
liaison in the corpus of data under investigation in this study.

Our task must be to find a way to flush out the category of optional liaison as best we can by finding alternative
explanations for the seemingly unpredictable behavior of liaison. In doing so we must look beyond the grammatical
component. The immediate goal in this study is to arrive at an observationally adequate account of liaison. This
we achieve by an inductive analysis of the distribution of liaison in a corpus of natural discourse. Crucial to this
study and others like this is the corpus of natural discourse. It is only by looking at natural discourse that we can
begin to see where current proposals fall short and new approaches are in order. An inductive approach here will
allow us to capture generalizations in the data that simpler more popular models may miss. It is only by
inductively approaching a corpus of natural data that we may begin to understand what role such phonological
phenomenon, such as French liaison, play in prosodic phrasing.

1Some approaches may assume as many as four distinct styles — casual, careful or elevated, formal, and poetic.
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Phonologists are often interested in the segmental process that has something to do with prosody. In fact, often
times certain phonological processes are viewed as autonomous structures of prosody. That is to say, it is often
assumed that segmental processes, such as French liaison, follow from a general structure, rather than act alone as
separate pieces to the whole. While it is true that different phonological features will have something to sz about
phrasing, our approach shows that phonological features are not tools which simply organize content. This study
does not assume there to be an underlying shape of discourse which relies exclusively on the grammatical
component. The fact that there is sometimes an iphomorphism between content and shape, does not lead us to the
conclusion that content is the shape. My work indicates that there is sensitivity to linguistic structure, but that
the linguistic structure and the phonological features are not in lockstep. Other factors which we will be discussing
in this paper must be taken into account in order to explain the behavior of these features. By using natural
discourse as a model and by approaching the data inductively, we begin to understand what devices are used in
organizing discourse.

2. A BRIEF OVERVIEW OF COMPETING PROPOSALS: SELKIRK VS. DELATTRE

2.1 SELKIRK'S PROPOSAL FOR LIAISON 2

Selkirk's account for the occurrence and distribution of liaison relies crucially on syntax. Her central claim is that a
liaison will occur within phonological words and not between them. The domains of these phonological words are
determined according to the basic principles of SPE (Chomsky&Halle, 1968). A word is defined by a boundary
symbol # which is inserted by rule at the beginning and end of certain syntactic domains. In essence, main lexical
categories get boundaries at both the beginning and end, and non-lexical categories only get boundary symbols at the
beginning.

"the boundary # is automatically inserted at the beginning and end of every string dominated by a major
category, ie, by one of the lexical categories "noun”, "verb", "adjective" or by a category such as "sentence”
and "noun phrase", "verb phrase” which dominates a lexical category.” (taken from SPE (p.366))

According to this account, liaison will occur between two words when there is only one boundary symbol separating
them, and a liaison will not occur when there are two boundary symbols separating them. In the example below,
liaison occurs between des and enfants, but not between enfants and anglais.

1) ex. ##desHenfants##tanglaisitt

In the case where liaison occurs, des is a determiner, and thus a non-lexical category. It only gets a boundary marker
at the beginning of it. Enfants, on the other hand, is a lexical category, so it is flanked by boundary symbols.
Therefore, there is one boundary symbol, namely that of enfants, which separates des and enfants . Hence, liaison
is licensed between the two words. Between enfants and anglais, there are two boundary symbols because both
words are lexical. Therefore, a liaison is blocked in this case. It is not to say, however, that a liaison between
enfants and anglais can never occur. This is not the only boundary configuration that this string of words can
assume. That is to say, while a liaison does not occur between enfants and anglais in style I (casual speech), it
may occur in style II (formal speech) and style III (poetic speech) by applying a "readjustment rule”.

The notion of readjustment rules allows Selkirk to account for liaisons which occur across two word boundaries.
The purpose of a readjustment rule is to manipulate the word boundaries, reducing ## to # in certain contexts
(contexts being defined as Style I, II or IIT) , thus licensing liaison. Readjustment rules, as shown in example 2,
allow her to explain deviant liaison behavior by putting the weight of the explanation on style.

¥)] Style I:  ##des#enfants##anglais## --->des enfants Il anglais
Style [I:  ##des#enfants##anglais## --> (readjustment rule applies)
#des#enfants#tanglais##-->des enfants*anglais

Crucial to the notion of the readjustment rule in light of the behavior of liaison is the optional status liaison hold in
the readjusted environments. That is to say, a readjustment rule does not necessitate a liaison in the readjusted

2For a more detailed account of Selkirk's proposal see Selkirk (1972, 1974), Morin & Kaye (1982), Carleton
(1992b) .
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contexts, it permits a liaison. As we have pointed out, it is precisely this dependence on style and optionality for
prosodic explanation that this study questions.

2.2 DELATTRE'S TYPOLOGY

Delattre (1947) presented the general tendencies and classification of the french liaison. Like the other proposals, he
assumes the distribution of liaison to be predictable based on speaker style. His account differs slightly from other
accounts in that he proposes four distinct styles. 1) familiar conversation, 2) elevated conversation, 3) formal , and 4)
verse or poetic. Based on these assumptions he makes predictions with respect to the distribution of liaison in the
following sentence: Des hommes illustres ont attendu , 'the illustrious men have waited'. Conversational french
would only have a liaison between the article and the'noun 3 _ Desfhommes |l illustres |l ont Il attendu. Elevated
conversation could additionally have a liaison between the auxiliary and the participle —Des*hommes Il illustres |l
ontrattendu. Formal speech could add a liaison between the noun and the adjective—DesAhommesAillustres Il
ont*attendu. Finally, poetic speech could liaise at every possible chance — DesAhommesAillustres”ont attendu.

Like Selkirk's proposal, all but the first liaison in the example is optional in all styles except conversational style.
Unlike Selkirk's proposal, however, DeLattre takes many factors other than syntactic relationships into account in
describing liaison tendencies. As he explains, "la frequence avec laquelle se fait telle liaison facultative semble
dependre de nombre facteurs.” (p.44, 1955). The frequency of the optional liaison seems to depend on a number of
factors.! He states five factors which influence the occurrence of liaison.

The first factor is stylistic, which was described above. The second factor he considers is syntax. He considers
syntactic sequences and rates them from 1 to 10, where 10 is the most frequent and 1 is the least. These sequences
include determiner*noun, adjectiveAnoun, personal pronoun~verb, etc. This sequential approach is the basic approach
that my study has taken in initially classifying liaison distribution. Third, he defines the prosodic factor. Under
this, he includes the length of the elements to be liaised, the intonation of the phrase, and focus.4 The fourth
factor influencing the distribution and frequency of liaison is the phonetic factor. . For example, he states that
liaisons are most likely to occur after a vowel than after a consonant, and furthermore, liaison is easier to make after
one consonant than after two. The fifth and final factor effecting the frequency of liaison is a historic factor. For
example, an historic influence might be the aspirated h'. An 'h' which was aspirated historically will not liaise.

While DeLattre's analysis of the distribution of liaison is not entirely consistent with what the corpus under
investigation reveals, the spirit behind his analysis is consistent with the spirit behind this one. That is to say, he
clearly understood the complexity of the distribution of liaison, and clearly saw that several forces combined to
account for the behavior of liaison. Morin and Kaye (1982), in response to Selkirk, call for a more traditional
approach to accounting for liaison, and by that they meant something more along the lines of DeLattre's proposal.

3. THE STUDY
3.1 METHODOLOGY

This study is based on a tape recorded conversation between three French women and one American woman who
speaks fluent french (the American woman's data were disregarded in this study.). The data were collected in 1983 at
the University of Minnesota by Betsy Barnes, and came to me through Knut Lambrecht at the University of Texas,
Austin. I received the orthographic transcripts of the conversation along with the tapes. ~ The conversation I
analyzed is part of a bigger corpus collected over several casual meetings between the four women and Betsy Barnes
in her living room while enjoying lunch.  Time and space prohibit me from discussing the entire corpus under
investigation here. What I present in this working paper, is a slice of the corpus I have already analyzed (see
Carleton, 1992b for more in depth discussion of the corpus).

3 || " indicates that no liaison occurs between two constituents (ex. hommes Il illustres), and

" A " indicates there is a liaison relationship between two given constituents ( ex. desAhommes).

41t is not within the scope of this study to show exactly where DeLattre's account does not fit my corpus; however,
it is the fact that what he proposes here is inconsistent with what my data show. This thread can be picked up and
illustrated in the next step of this study. The purpose would be to show with evidence the shortcomings of his
analysis. Like Selkirk, my aim is not to completely discredit his word, but rather to use it as a spring board for
further research into the nature of liaison.
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I recorded each and every occurrence and non-occurance of liaison in the corpus. A non-occurance is defined as every
phonological environment in which liaison could have taken place and didn't. Initial categorization of these tokens

concentrated on syntactic sequences rather than syntactic domains.> Any cases in which it was difficult to ascertain
whether or not a liaison occurred was thrown out, regardless of how "predictable” liaison was in the particular
context. Most of the tokens I threw out were discarded because either the speaker was laughing , eating, or talking at
the same time as someone else, and I couldn't hear it. Liaison omission as a result of fast speech was not discarded.

All of the occurrences and non-occurrences of liaison are divided into three major categories— 1) Always, 2) Never,
and 3) Contingent. The contingent category basically replaces the optional category put forth in previous accounts.
The label Contingent was selected for mnemonic purposes reminding us that the cases that fall into this category
can be explained contingent on factors beyond syntax. The factors under consideration include simple
grammatical/lexical factors, phonetic factors, phonological factors, historical factors, prosodic factors, pragmatic
factors, and individual speaker variation. The fact that liaison occurrences can be explained by looking at these
additional factors allows us to divide the Contingent category into three sub-categoriecs ALWAYS, NEVER,
UNCLASSIFIED. The primary basis for categorization into the three major categories is syntactic sequencing, while
the basis of categorization for the contingent sub-categories may be any one of the additional factors mentioned
above. Sub-categories ALWAYS and NEVER refer to the cases where a liaison will always or never occur contingent
on some factor/s beyond syntactic sequencing. At this stage of the study, UNCLASSIFIED remains an escape-hatch of
sorts for tokens I am still unable to explain, due mostly to lack of data. With respect to this study, nothing was
considered a performance error.

In the next section of this paper, I will discuss in detail the distribution of liaison in the context of the impersonal
c’est. Liaison between c’est and a following constituent is contingent in French. 1 discuss these contingent cases
and show how these cases can be generalized and accounted for by considering the effects of factors beyond word
boundaries and syntactic domains. Previous accounts have placed c’est in the optional category because it has not
been possible to predict its distribution within the parameters of the models proposed. Because of the approach
taken in this paper, "prediction” of liaison behavior is not a goal; rather, the concern in this paper focuses on
"explanation". We are specifically interested in explaining this corpus of data. I will show that for the most part,
what has been considered by many to be a problematic glich in liaison literature is not so difficult to explain, if we
are willing to complicate our account a bit by considering factors beyond the grammatical component which are
relevant and important in characterizing the behavior of this phonological phenomenon.

3.2 THE ANALYSIS OF IMPERSONAL C'EST

The impersonal c’est corresponds very roughly to "that's...” or "thatis...", where the impersonal ce contracts with
the copula etre and is followed by prepositional phrases, adjective phrases, or noun phrases. On a strictly
sequential level, c'est participates in the following configurations:

1) C'est + preposition
2) C'est + interrogative
3) Cest +det+ X

4) C'est + noun

5) Clest + adjective

6) C'est + adverb

7) C'est + conjunction

In the corpus under investigation, there are 32 cases in which a liaison occurs between c’est and the following
constituent, and there are 25 cases in which liaison does not occur. While Selkirk's proposal would licence liaison
between c’est and a following constituent, her proposal falls short of being able to predict which of the 57 cases
would liaise and which would not. She acknowledges its unpredictable behavior by delegating c‘est to the optional
category. In this way, she escapes having to offer an explanation for something her model clearly cannot explain.

SInitial organization based on syntactic sequencing was done for simplicity's sake. With the amount of data under
investigation, it was simply easier to break it up into syntactic sequences. I make no claim at this point in the
study regarding the specific role syntax plays in prosodic structuring. As the study matures, we will be better able to
ascertain where syntax fits in, if at all.
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These cases can be explained, however, by looking beyond the model. The table below categorizes the fifty-seven

tokens of c'est in liaison environments. Consider the table below.

Table 1. NON-LIAISON AND LIAISON ENVIRONMENTS WITH IMPERSONAL C’EST :
ORGANIZED SEQUENTIALLY CATEGORY BY CATEGORY

'EST + PP

Clest Il a toi

Cest Il en rafia

Clest Il en fin de compte
Clest Il apres justement
Clest Il en Farenheit

CEST + PP

CEST + INTERROGATIVE

EST + RROGATI

C'est Il ou?
CEST+ NP CEST + NP
C'est Il un*apartement C'est*un beau cadeau
C'est Il un Aautre boulet "that's a beautiful present”
C'est Il un, un tres beau, ..parterre C'est™un gaspillage
Clest Il un TOAST Clest*un chose
Clest*un fruit
C'est*une piece
Clest*un musicien
C'est*un sorte de soupe

'EST+ ARTT

C'est Il Uptown
Clest Il "ee"”
Crestll "e"

C'est |l autre chose

T+ N W/Q ARTICLE

Clest”elle
"that's her"

'EST + AD 1VE

Cest Il incroyable
"That's unbelievable”

C'est Il horrible

C'est Il horrible

C'est Il horrible

Clest Il agreable

C'est Il extrodinaire

CEST + ADJECTIVE

Clestaffreaux
Clest*enorme
C'esttincroyable
ClestMimbecil

1l est*enorme

1l est*evident
C'estMinteressant
Clest*excellent
ClestMinternational

35




CEST + ADVERB

C'est Il encore autre chose
C'est Il enfin tu..

Clest Il assez cher

"that's expensive enough”
C'est Il un peu comme lutherens
Cest Il un petite peu different
Clest Il un peu comme Jean Marc

T+ B

Clesteffectivement bon a jeter
Clestreffectivement un'autre
"that's effectively another”
C'esthassez connue
"that's well known enough”

"that's a little like Jean Marc"
C'EST + CONJUNCTION C'EST + CONJUNCTION
C'est Il aussi un peu Francais C'estMaussi la vie

"that's also sort of French" "that's also life"

What is most noticeable about the above set of data is that there are no cases in which a liaison always occurs in a
given sequence. There are, however, certain sequences in which a liaison will never occur — namely, when c'estis
conjoined with a preposition, or an interrogative. Therefore, we can predictably account for six of the fifty-seven
tokens by referring to the syntactic sequencing at the grammatical category level.

Sequencing at this level will not, however, explain the behavior of liaison in the remaining fifty-one tokens.
These are the cases where c’est is conjoined with determiners, nouns, adjectives, adverbs , and conjunctions. We
begin our account by addressing c’est + determiner. Consider the table below.

TABLE 2, C'EST + DETERMINER + X

C'est Il unAapartement Clest*un beau cadeau

C'est Il un Aautre boulet ClestMun gaspillage

C'est Il un, un tres beau, ..parterre C'est*un chose

C'est Il un TOAST C'est*un fruit
C'est*une piece
C'estAun musicien
C'est*un sorte de soupe

There are two things which determine whether or not liaison will surface in the above environment. The first is
the initial segment of the noun, and the second is the status of the noun in the French language. Notice in Table 2
that liaison does not occur when the noun is vowel initial. All of the cases in which liaison occurs in this
environment are cases in which the noun is consonant initial. One speculative explanation may be that sequences of
liaisons are avoided in casual speech 6. Thisisa simple explanation based on a pattern which could be generalized

from looking at the data inductively. 7 This explanation is not a valid one in the simpler more elegant models where
such patterns and generalizations are not recognized. In those models impersonal c’est must necessarily be placed in
the optional category along with the other cases in which no "predictability” is possible. We can begin to see how
such models do not stand a great of a chance of shedding much light on the real nature of these phonological
phenomenon.

The other case in which liaison does not occur in the c’est + determiner environment is where the noun is a loan
word. Loan words appear to have a different status in French. It is consistent with the rest of the data (ie., the larger
corpus) that liaison behavior with loan words is distinct from liaison behavior of French words. In fact, there is no
case in which a loan word liaises with anything. While it is the determiner which is in liaison relationship with the
¢’est constituent, it is possible, again speculative, that the loan word is indirectly effecting liaison relationship. We

6This is one of the things that we want to test with native speakers. How are multiple liaison sequences perceived?
Are they natural or marked in casual conversation? If they are marked, what do they mark, and when would they be
likely to occur?

7 By "generalize", I mean to simply make a statement about the data under investigation. Due to the size of the
corpus, qualitative generalizations are not specific goals of this study.
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have only one token of this type, so more than a speculative account is irresponsible.  What is important here is
not that we arrive at the exact reason for the lack of liaison, but rather that we arrive at a reason. That is to say, we
can clearly show that the distribution of liaison in the c’est + noun phrase context can, in fact, be explained
contingent on factors beyond syntactic domains. In this case, the factors include phonological conditions influenced
possibly by stylistic considerations and lexical status. Table 3 shows liaison behavior with c’est + noun without
an article. Here we use different criteria in explaining the distribution.

TABLE 3. C'EST + NOUN (W/O ARTICLE)

C'est Il Uptown Clest’elle
Clest ll "ee" (fem. past participle morpheme)
C"estll "e" (masc. past participle morpheme)
C'est Il autre chose

.

In case there is no article associated with the noun following c’est , liaison may or may not occur between c’est and
the noun in question. As we discussed above, loan words don't liaise. So, in the case of the loan word "Uptown”,
no liaison takes place between c’est and Uptown. Secondly, a liaison will not occur between c’est and a so called
open class of nouns which surface without an article. This is shown by the examples with "ee" and "e" 8 The
generalization that can be made here is that if the lack of article is optional, as it is in the cases of "ee”, "e" and
"autre chose", then liaison does not occurd. It must be emphasized that the generalizations that are made here are in
no way definitive. The opposite is true. With more data, it may very well be that these generalizations won't hold
atall. Crucial here is that a generalization, however spurious, is observed.

The final generalization that can be made with respect to this set of data is that a liaison will occur in cases where
the noun is a pronoun which cannot take an article. Now let us consider what happens when c’est comes together
with a preposition. See table 4 below.

TABLE 4, C'EST + PREPOSITION

Clest Il a toi

C'est Il en rafia

C'est Il en fin de compte
Clest Il apres justement
C'est Il en Farenheit

Like loan words, prepositions behave consistently throughout the corpus. That is to say, prepositions do not liaise
with anything directly to their left, which in this case includes the impersonal c’est 10, 1n fact, if we look back at
table (1) we will find that the other examples of cases in which c'est never liaises with either a certain category or
word are all cases which behave consistently throughout the corpus. That is to say, interrogatives never liaise, and
un peu , funnily enough, never liaises. These factors appear to be more language specific rather than case specific.
Hence, these factors which explain the distribution of liaison in the context of c’est+ preposition are more
generalized than the factors involved with the other syntactic sequences in the context of c’est. This is primarily
because the syntactic sequence itself explains the occurrence of liaison in cases like c’est + preposition, or
interrogative, where as factors beyond the syntactic sequence explain the occurrence of liaison in the cases involving
noun phrases, nouns, etc..

Now let us consider a new set of data, namely tokens of c’est + adjective. Study Table 5 below.

8"ee" and "e" are orthographic representations of the past participle morphemes. Both are pronounced /e/. The
speaker is a French teacher who was describing the difficulty her students had with these morphemes. " That's "
and that's "e" 7"

9 Actually, in the case of 'autre chose', I am not sure whether or not that is idiomatic. This needs to be checked out
with a native speaker. If it is the case, then a different generalization needs to be made. Really, the crucial point is
that we can make generalizations on some level, and thus account for in some crude fashion the distribution of these
cases of liaison.

10The exception to this is 'a', which is discussed in the longer version of this paper (Carleton, 1992).

ee"
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Table 5. CEST + ADJECTIVE

C'est Il incroyable Clestraffreaux
C'est Il horrible Cest"enorme
Cest Il horrible C'esthincroyable
C'est Il horrible Clestrimbecil
Clest Il agreable 1l est"enorme
C'est Il extrodinaire 1l estAevident
C'estAinteressant
Clest*excellent
C'est*international

C’est + Adjective poses an interesting twist to our story so far. There is no clear cut distinction between those cases
in which we get liaison and those cases in which we do not. One generalization that can be made is that no liaisons
occur with "h" initial adjectives. They may be due to hypercorrection of the aspirated "h" liaison prohibition, an
historical influence on French phonology. This, however, does not explain why the other three cases show up
without a liaison — namely, c'est + extrodinaire, incroyable and agreable.

One generalization that can be made about the above cases is that all of the tokens in which no liaison occurs
between the c’est and the adjective are spoken by the same speaker. It is also the case that all but one of the cases in
which there is a liaison between c’est and the adjective are spoken by the other two speakers. In fact the
generalization can be supported further by the fact that the exception to liaison occurrence in other contexts can
consistently be traced to this same speaker. In general, her speech is very fast and not well articulated. She tends to
reduce her words and mutter. It seems to be true that faster speech is more likely to drop a liaison than slower
speech. In this case, we must attribute the lack of liaison to individual speaker style. Therefore, we will assume
that the unmarked case liaises c‘est with an adjective. Individual speaker style can then override the positive
liaison status that this context projects. -

Now let us turn to the context of c’est + adverbials. Consider table 6.

TABLE 6. C'EST + ADVERB

C'est Il encore autre chose Clesteffectivement bon a jeter
Clest Il enfin tu.. Clesteffectivement un'autre
C'est Il assez cher C'estAassez connue

C'est Il un peu comme lutherens
C'est Il un peu comme Jean Marc
C'est Il un petite peu different

The first generalization that can be made with respect to liaison status between c’est and adverbs is that lexical
adverbs always liaise in this context. With respect to non-lexical adverbs, or closed class adverbs, it is the case that
with the exception of assez closed class adverbs never liaise with c’est. In fact, a further generalization can be made
about closed class adverbs, namely that there is a set of closed class adverbs which never liaise in any context. Like
prepositions, they are language specific, not context specific factors. These adverbs include all temporal adverbs,
like ici, aurjourd'hui, hier, etc.. In addition, this set includes encore, and as mentioned previously, un peu.

Assez poses an interesting case because we must consider influencing factors which are much more deeply embedded.
Consistent with liaison exception between c’est and adjectives, the same speaker who didn't liaise with adjectives,
does not liaise here with assez. Assez has rather complicated behavior, and time did not permit a full investigation
into its distribution. However, for the purpose of the analysis of the distribution of liaison in the c’est environment,
we can speculatively attribute the liaised and non-liaised assez to both individual speaker variation, and pragmatics.
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In the case where we have no liaison between c’est and assez, the speaker is reporting something about the price of
apartments in Minneapolis. Everyone is comparing rents and she is contributing to the general conversation. She
has the floor, but she does not appear really invested in the subject. The topic is impersonal. In the case where
liaison does occur between c'est and assez, the speaker is drawing focus upon the fact that a cooking school that she
went to was well known, and that, therefore, qualifies her as a good cooking teacher. In this case, she most
definitely holds the floor, and plans to hold the floor for a lot longer, since the information about here cooking
school is simply lead-in information to what she wants to talk about, which is her cooking.

The case of assez is a nice one because it really points out the complexity of the variables involved in whether or not
a liaison occurs. The example I have in my data is not enough to draw any conclusions with respect to assez,
however, it is enough to show that any theory which ignores pragmatic interpretation and speaker variation will fail
to capture many generalizations or patterns in the distribution of these liaisons. These theories, will, in fact, have
no alternative but to classify these cases as optional and unpredictable. As it is, there are so many variables involved
that it will take careful investigation of a much larger corpus to tease out exactly which variables are the crucial
ones, and where they stand in relation to one another with respect to this context.

Let us now finally turn to the last two sequences under investigation here, namely c’est + conjunction, and c'est +
interrogative. Consider Table 7.

Table 7. C'EST + CONJUNCTION

C'est Il aussi un peu Francais C'est*aussi la vie

This case is a bit similar to the assez case. Again, it is the same speaker who never liaises who doesn't liaise here.
In addition, it is the same speaker who liaises most frequently who liaises in this case. It is clear from the rest of the
corpus however, that it is the marked case to liaise in this context. It is hard to say in this case . whether or not the .
lack of liaison here is due to speaker variation. There is just too little data. Speaker variation is, after all, the last
resort taken for explaining liaison distribution. The best we can do in this case is choose one of the variables and
categorize it.

Table 8, C'EST + INTERROGATIVE

C'est Il ou?

Interrogatives behave the same way as prepositions. The only thing to note in this case is that the prohibition
against liaising with an interrogative has always been considered from the right end only. That is to say,
descriptions have traditionally noted that interrogative + X does not liaise, not that X + interrogative does not liaise.
Given the data above, which gives us a case of X + interrogative, it is clear that liaison does not occur on either side
of the interrogative.

This concludes our discussion of the impersonal c’est. What I hoped to show by discussing this was that the
"optional " category is not "optional” at all, but is better described by the term "contingent”. In being contingent,
those contexts which fall into this category are influenced by factors beyond syntax and word boundaries. They are
no less explainable than other liaison contexts; they simply depend upon more factors. As we saw, some of the
contexts were easily explained based on categorical or lexical sequencing. Others were dependent on more context
specific factors like phonological conditioning, as we saw with vowel initial and consonant initial nouns, or on
lexical status of the word in French, as we saw with loan words. Still other factors which influence the distribution
of liaison include individual speaker variation, and pragmatics. Certain factors like speaker variation, pragmatics,
and phonetic effects like speech rate and reduction can override liaison status in the contingent category ( ex. speaker
variation overrides positive liaison status of c’est + adjective). These factors are much less generalized than factors
like lexical status, phonological factors, and historical factors, which are in turn less generalized than syntactic
sequencing. What is important here is 1) there seem to be distinct levels of prominence concerning factors which
influence liaison activity, some being much easier to define than others, 2) the factors involved cover a wide range
of linguistic considerations and, 3) it is the presence or absence of these factors which help us arrive at a plausible
explanation with respect to the distribution of liaison.
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5. CONCLUSION

Having looked at the impersonal c’est in detail , and having done the preliminary work of developing an accurate
typology and description of the distribution of liaison in natural discourse, I think we can clearly see that models
which attempt to account for the distribution of liaison in a simple and more elegant manner will most definitely
miss crucial generalizations, and thus, be unable to account for what is really happening. I have shown that we can
account for liaison much more adequately by taking an inductive approach. As this study continues, one very
important step will be to look more systematically at how all of the various factors apply to each and every token.
In addition, a larger corpus will help us to see a great deal more about the nature of liaison.

Natural discourse is messy. It is only by looking at natural discourse that we can clearly see where the flaws of the
simpler theoretical models are. A clear and accurate description of the facts at hand gives us the real and complete
picture of what we have to account for. This study simply shows where some of the flaws in previous studies
surface when put to the test of having to account for natural discourse. In order to continue to make progress in this
area, it is clear that we must challenge all current theories to stand up to the rigor of language in use. This study and
studies like this are a challenge to both current prosodic theories, and formal linguistic theories in general.
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ABSTRACT

This paper emphasizes the need to understand prosody with relation
to all of language functioning, and to take account of all observable
properties of sound, including the basic dimensions of frequency,
intensity, and duration, but also various derived properties such as
tempo and voice quality, while at the same time attending to both
the physical and perceptual manifestations of these properties. The
discussion focuses (1) on the identification of intonation units, which
are seen as reflecting a universal inability of consciousness to focus
on more than a small amount of information at a time, and (2) on
the complexly interrelated acoustic and perceptual manifestations of
prominences within intonation units, as well as the functions of
these prominences.

INTRODUCTION

One’s understanding of prosody is inevitably colored by
the direction from which one approaches it. A great
deal of the recent literature seems to assume without
question that prosody is a part or extension of a
"phonological component” that is attached to a
"syntactic component” within a generative model of
language. For one who finds the generative approach
to be fundamentally flawed it is difficult to relate to the
literature that assumes it. In what follows I will be
coming at prosody from a different direction, while
continuing to hope for an eventual reconciliation of any
and all approaches within a more complete picture of
what prosody is and how it functions.

For many years I have listened to and attempted to
transcribe and analyze tape-recorded conversations,
stories, and rituals in several languages -- most
extensively in English and two American Indian
languages, Seneca and Caddo. This activity belongs to
a long and honorable tradition in which prosodic
concerns have always had an important place, even if
they have not always been clearly articulated. I was
taught from the beginning to pay close attention to
accents, pauses, and pitch contours that seemed to
contribute to the form and function of language. Most
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of these observations were made "by ear”, although on
various occasions I consulted spectrograms that helped
to clarify both segmental and prosodic phenomena.
Lately I have been more than a little grateful for the
ability to observe fundamental frequency, intensity, and
duration more easily than was possible in the days
when spectrograms were all we had.

It was always clear, even with respect to segmental
phenomena, that visual displays of acoustic data never
provided all the answers; that there was no one-to-one
relation between physical sound and the way we
perceive it; that our auditory apparatus and our brains
do not simply record sound, but interpret it. That is
certainly as much the case with prosody as it is with
vowels and consonants. Furthermore, it is plausible to
suppose that what is ultimately functional in language
is what we perceive, and not the physical sound. It
follows that if transcriptions and analyses are intended
to capture what is functionally relevant, they need to
give precedence to perceptual observations. But there
is an interesting problem here, stemming from the fact
that it is not always a simple matter to become
consciously aware of what it is that we perceive. That
fact becomes obvious as soon as one spends a few
minutes with students who have trouble distinguishing
rising from falling pitches, even though they know
there is some kind of difference. The ability to
pinpoint the nature of perceived prosody appears to be
a skill, as much as the ability to perform phonetic
transcription of any kind, or the ability to transcribe
music in a musical dictation class.

Visual displays of sound can be a great help in this
situation, because they make it possible to "see"
whether a pitch goes up or down, whether one syllable
is louder or longer than another, the precise length of
a pause, the location of a breath, the beginning and
end of overlapping speech, and so on. If these
representations do not tell us what we perceive, at least



they show what enters our ears. One of the major
current needs in prosodic research is to establish the
relation between acoustic prosody and perceptual
prosody. The more we know about this, the better we
will be able to make sense of acoustic data. Even now,
however, acoustic displays provide an invaluable way to
sharpen our understanding of what we hear.

One of my major interests for some time has been to
relate the flow of language to the flow of conscious
experience. It seems obvious that both our thoughts
and the language that organizes and expresses them
are in constant flux, and that changes in the one are
inseparably linked to changes in the other. Within this
picture there is a crucial place for the kind of linguistic
unit my colleagues and I have been calling an
intonation  unit. Intonation units emerge with
relatively satisfying clarity from natural speech. I say
"relatively” because, while their boundaries are easy to
determine in the majority of cases, there remain other
cases where the evidence for them is less than
overwhelming. One of my aims here is to review the
kinds of evidence that can lead us to identify the
boundaries of intonation units, even in the more
difficult cases.

I believe that the importance of intonation units stems
above all from the hypothesis that each such unit
expresses the information on which a speaker is
focusing his or her consciousness at the moment the
intonation unit is being produced, information the
speaker hopes to introduce into the consciousness of
the listener. From a careful study of intonation units,
furthermore, it appears that each one expresses no
more than one new idea. There is no room here to
explore the ramifications of this "one new idea
hypothesis” in detail, but attempts to clarify the
meanings of "one", "new", and "idea" have shed
interesting light on several important aspects of
conceptualization and language. Here I can only
allude to the usefulness of intonation units as catalysts
to a variety of related discoveries.[1][2]

It appears that intonation units are only one of several
levels that are defined by prosodic aspects of natural
speech. More inclusive units delimited by pauses,
inhalations, declining levels of pitch and loudness, shifts
to and from higher or lower baselines of pitch and
loudness, various changes in voice quality, and probably
other criteria may all have functional significance of
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some kind as well. Here we will notice some of these
other units in passing, but the discussion will be
centered on intonation units.

Within intonation units, some words or syllables are
more prominent than others. Prominence may be a
matter of significantly higher or lower pitch,
lengthening, loudness, or some combination of these
properties. Among other things, prominence signals
"non-given" information -- information the speaker
judges not to be in the focus of the listener’s active
consciousness at the moment. I will point to examples
of this function, along with a few others.

Besides delimiting separate foci of consciousness and
signaling properties such as non-givenness, prosody
also conveys what might in a most general way be
called attitudes. An obvious case is the distinction
between the high rising terminal contour used in
English for the expression of yes-no questions, in
contrast to the falling contour used for assertions and
question-word questions. But there are a variety of
other contours that express a variety of other attitudes,
most of which are more difficult to characterize than
those just mentioned. This aspect of prosody seems
particularly resistant to systematic understanding, and
it is another area where future research can be
especially rewarding.

INTONATION UNITS

Observations of natural speech confirm the ubiquitous
presence of intonation units, as well as their association
with minimal chunks of information. The general
picture is one in which a speaker focuses on the idea
of an event or state or isolated referent, or sometimes
on nothing more than an attitude or a connection
between successive ideas. The speaker may then
express that idea, attitude, or connection in an
intonation unit that may be clearly defined by a variety
of prosodic criteria or, in cases where the idea is
especially closely related to an adjacent idea, by only
one or two criteria. But intonation units are always
bounded prosodically in some respect. If they were
not, we could not say that the flow of separate ideas
through consciousness is consistently reflected in the

flow of prosody.

The features that characterize intonation units may
relate to duration (perceived in terms of tempo and



lengthening), fundamental frequency (perceived as
pitch), intensity (perceived as loudness), voice quality,
the alternation between silence and vocalization,
and/or change of turn. Examples of these features will
be given here in two formats: the transcriptions that
are cited in the text, and the displays of acoustic data
that are available in Figures 1-5 at the end. The
transcription conventions are largely, but not entirely
those set forth in [3]. The figures were produced by
the Summer Institute of Linguistics’ CECIL system. It
would be especially useful to hear the examples as well,
but within the wholly visual context of a written article
the transcriptions and figures will have to suffice.

Figure 1 shows a well-defined intonation unit whose
boundaries are confirmed in a variety of ways. 1 will
transcribe it as follows, using conventions that will be
explained as we proceed:

1) a . and so the hall is réal 16=ng%.
b ...(-:36) [next intonation unit]

Preceding the vocalization in (1)a is a very brief pause
of about .07sec. We have been transcribing pauses of
less than .10sec simply with two dots. Following (1)a
is a much longer pause of .36sec, transcribed with
three dots followed in parentheses by a measurement
of its length. (An accuracy to hundredths of a second
seems appropriate for such measurements.) By
convention, boundary pauses are shown at the
beginning of each intonation unit. Among other things,
then, (1)a is set off by pauses.

One of the major cues to intonation unit boundaries is
tempo, captured to at least some degree in the notion
of "anacrusis".[4] Intonation unit (1)a begins with a
sequence of three accelerated syllables (and so the)
occupying roughly .10sec each. I have transcribed
accelerated syllables in smaller type. After that there
are two words (hall and real, separated by a rapid is)
whose duration lies in the range from about .20 to
.30sec, a normal length for one-syllable words. The
intonation unit ends with a word of extended length

(long), occupying .43sec, as shown with the equals sign..

This pattern of acceleration-deceleration, proceeding
from reduced length syllables up to about .15sec,
through normal length syllables from about .15sec to
.35sec, to extended length syllables longer than .35sec,
is characteristic of many intonation units, and may in
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some instances be the best evidence for an intonation
unit boundary.

When it comes to pitch, it happens that (1)a coincides
with a "declination unit".[S] There are three words
with high pitch (hall, real, and long), with a decline in
the pitch of each (maxima of 299Hz, 211Hz, and
192Hz respectively), a good illustration of what is often
called downstep. (I will return below to the unusually
high pitch on hail) It is noteworthy that the mid
pitches of the accelerated first three words of this
intonation unit are equal to or even higher than the

high pitch on the last word. In addition to the

declining pitch throughout, the end of the intonation
unit shows a falling terminal contour, transcribed with
a period.

One of the prosodic features in the category of voice
quality is creaky voice, laryngealization, or vocal fry. It
is conspicuous here at the end of the word long, where
it is transcribed with a percent sign. Intonation units
often end and sometimes begin with creaky voice,
which thus provides still another clue to their
boundaries.

In short, the identification of 1(a) as a coherent
intonation unit is supported by a convergence of (1)
the pauses preceding and following it, (2) the tempo of
acceleration-deceleration, (3) the decline in pitch level,
(4) the falling pitch contour at the end, and (5) the
creaky voice at the end.

Intonation units are not always this well defined, and
the example that follows was chosen in part to
illustrate some less clear cases. It consists of eleven
intonation units distributed within three breath units
(a-f, g-h, and j) that are bounded by inhalation pauses
lasting between .40sec and .50sec. The sequence
belongs almost entirely to Speaker A, who does all the
talking except for two brief responses from Speaker B
(ini and k). Speaker A is relating her experiences in
helping a friend move from one apartment to another,
and here she is listing some of the factors that
contributed to the confusion surrounding the move:

) a(A)  ...(h)(.42) Plus the twd dd=gs-
b(A)  and the A=t-
c(A)  %and the Kads=,
d(A) .. and the s=créaming-
€(A)  and dropping things,



f(A) <LO <P and 36 %it %was a real-

g(A)  ..(h)(.40) %it was a Toméss=.

h(A)  %it %was [%a] real Zoméss=. P> LO>
i(B) [Huh]

j(A)  ...(h)(-49) So it téok usa long fime%=.
k(B) Yeah

Figure 2 shows intonation units (2)a-c. After the
inhalation pause, (2)a begins with a loud connective
plus followed by a noun phrase (the two dogs) whose
syllables become increasingly long up to the final word
dogs, which lasts .50sec. That word is spoken with a
low and level terminal pitch contour that seems to
mean here something like ‘this was still one more thing
(that caused confusion). I have shown the level
contour with the final hyphen (see below for the use of
the grave accent mark on dogs). Intonation unit (2)b
begins with two accelerated syllables (and the)
followed by the lengthened word cat, which shows the
same low and level contour as (2)a. Intonation unit
(2)c has the same accelerated-decelerated tempo, with
the accelerated words and the followed by a
lengthened kids, where much of the length is in the
final sibilant. The terminal contour of (2)c is different
from that of (2)a and (2)b, consisting of a fall-rise
(shown with the comma), a more standard list
intonation that assigns the kids to a different category
from the dogs and the cat. An additional boundary
feature in (2)c is the creaky voice on its initial word
and.

Figure 3 shows intonation units (2)d-f. After a brief
pause, (2)d continues the acceleration-deceleration
pattern, with extended length focused on the initial
consonant and first syllable of the word screaming.
However, the final syllable of screaming is long enough
to accommodate the terminal pitch contour, which
represents a return to the low level pattern of (2)a and
(2)b. Without the duration and final pitch pattern of
the final syllable of (2)d, (2)d and (2)e together would
probably be perceived as a single intonation unit.
Intonation unit (2)e follows the same general pattern,
though the tempo differences are not as great. What
seems to be significant in (2)e is the fact that the two
final unaccented syllables (ping things) are as long as
the accented syllable (drop). As a result, the final
syllable has room to accommodate the same fall-rise
terminal contour that we saw in (2)c. Intonation unit
(2)f begins with five accelerated syllables (and so it
was a), followed by a single normal-length syllable
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(real), which carries a level terminal contour. The
beginning of (2)f is signaled further by a drop to a low
pitch level (whose extend is shown by "LO" in angle
brackets) and low volume (shown by "P" for piano in
angle brackets), both of which continue until the end
of (2)h. The reduced vigor of (2)f is also manifested
in the creaky voice on the words it was. With this
attempt at a final summing up, the speaker was
approaching the end of a larger, more sentence-like
unit. It is worth noting, however, that even with
allowance for the truncated nature of (2)f, the syntax
of (2)a-f (or even of (2)a-h) is not what would
ordinarily be expected of a sentence.

Figure 4 shows intonation units (2)g-h, which begin
with an inhalation pause. The low pitch and volume
levels introduced in (2)f are continued. In both of
these intonation units everything is accelerated except
for the extended final word (mess in both). Both show
a falling terminal contour. Both begin and end with
creaky voice. Intonation unit (2)i is a backchannel huh
by Speaker B, coinciding with Speaker A’s indefinite
article in (2)h.

Figure 5 shows intonation units (2)j-k, which also begin
with an inhalation pause. After a normal length so,
(2)j contains four accelerated syllables followed by a
normal-length long and then an extended-length time,
which is creaky at the end. It ends with the same
falling pitch contour as (2)g and (2)h. It is
immediately followed by (2)i, consisting of Speaker B’s
yeah, whose much lower pitch reflects the fact that
Speaker B was a man.

In short, one of the most consistent features of these
intonation units is the pattern of acceleration-
deceleration. Each intonation unit also ends in an
identifiable terminal pitch contour. Several end and/or
begin with creaky voice. The insertion of an inhalation
pause sets off the beginnings of a, g, and j, and the
ends of fand h. A low level of pitch and loudness sets
off f-h from e and j. Finally, the backchannel response
in k also serves to terminate j. The entire sequence
demonstrates well how the boundaries of intonation
units are identifiable on multiple grounds, and further
that while some boundaries are signaled in multiple
ways, others are signaled by only one or two of the
features discussed.

The division of (2) into intonation units illustrates well



the restriction of intonation units to no more than one
new idea, particularly with the list of confusions in
(2)a-¢, each of which was a new idea and each of
which apparently had to be expressed in a scparate
intonation unit for that reason. The longer intonation
unit in (2)j shows how a separate verb (fook) and
object (a long time) may combine to express a single
lexicalized idea (took a long time) without violating the
one new idea conmstraint. Lexicalization is one of
several important aspects of language and thought on
which the one new idea hypothesis sheds useful light.

It is worth noting that the length of intonation units, as
most easily measured by the number of words per
intonation unit, is strongly limited by the one new idea
constraint. In English, substantive intonation units
(excluding backchannel responses and other units that
serve only to regulate the flow of information) have a
rather sharply defined modal length of four words.
Other prosodically defined segments of discourse --
breath units, declination units, prosodic sentences
defined by final falling pitch, etc. -- are more variable
in length and content. They appear to be less
dependent on any wired-in constraint, but rather to
involve various kinds and degrees of coherence
between the minimal foci of consciousness that are
verbalized in intonation units. For example, of the
three breath units in (2), the first is centered on listing
the confusions:

)] a(A)  ..(h)(.42) Plus the twd dd=gs-
b(A)  and the QA=t-
C(A)  %and the Kids=,
d(A) .. and the s=créaming-
€(A) and dropping things,
f(A) <LO <P and 36 %it %was a real-

the second succeeds in articulating the evaluation that
was too hastily attempted in (2)f:

@ @A)
h(A)

«..(h)(.40) %it was a Zoméss=.
%it %was [%a] real oméss=. P> LO>

and the third focuses briefly on another aspect of the
total experience:

@ iAW

It may be noted that the first and second of these
breath units together constitute a single prosodic

...(h)(.49) So it téok us a long fime%=.
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sentence -- a coherent depiction and summarization of
the experience. Intonation units, then, reflect a strict
and unavoidable constraint on the flow of discourse,
and ultimately on the flow of consciousness. Larger
prosodic units, defined in other ways, are more variably
determined by the structure of what is being talked
about.

PROMINENCES

Besides perceiving speech as segmented into intonation
units, we perceive certain elements within an intonation
unit as more prominent than others. The acoustic
correlates of prominence are also complex and
variable. There are degrees of prominence, and there
are several ways in which prominence may be realized.
In what follows I will use the term accent for
prominences that are realized as pitch deviations from
a mid or neutral baseline, usually a higher pitch but
sometimes a lower one. In the transcriptions I have
represented such pitch deviations with accent marks:
acute for a significantly higher pitch and grave for a
significantly lower one. When one of these accented
elements is also either lengthened or loud (or both), I
will say that it has a primary accent. A pitch deviation
alone, without lengthening or loudness, will be called
a secondary accent. Of course an element may be
cither lengthened or loud without showing a pitch
deviation, and in such cases I will say simply that it is
lengthened or loud, but not accented.

As a first illustration of prominences, we can look
again at the intonation unit that was cited in (1)a,
repeated here (see Figure 1).

1) a .. and so the hdll is réal 16=ng%.
Three of these words -- hall, real, and long -- are
accented, all showing high pitch (with downstep).
However, not only is the pitch of hall inordinately
higher than that of the other two words, to an extent
that is unexplainable on the basis of downstep alone,
but hall is also significantly louder, as shown by the
boldface type. Its greater prominence in both respects
can be attributed to the fact that it expresses
contrastive information. It is not new information --
the idea of this hall was introduced eight intonation
units earlier -- but here the hall is being contrasted
with the living room, the bedroom, and the bathroom,
all of which had been introduced in the meantime. It



is not unusual for contrastive elements to show
exaggerated loudness and/or pitch.

The new (previously unactivated) information in (1)a
is expressed by the predicate is real long, in which the
heaviest load is carried by the word long, which is both
high pitched and lengthened. (It is not accidental that
long also occurs at the end of this intonation unit.)
The intensifier real is high pitched but neither loud nor
lengthened. Thus, we find three different
manifestations of prominence in this intonation unit:
the high pitched and loud hall expressing contrastive
information; the high pitched, lengthened, and final
long expressing new information; and the high pitched
real intensifying the meaning of Jong. We can say that
hall and long have primary accents (high pitch along
with loudness or lengthening), as is typical for both
new and contrastive information, and that real has a
secondary accent (high pitch alone), as is often the
case with modifiers of various kinds.

Turning now to sample (2) and Figure 2, we find the
complexity of prominence well illustrated in its first
intonation unit:

@ a@A)

The words plus, two, and dogs all have some kind of
prominence in terms of duration, pitch, and/or
loudness: plus is loud, two is high-pitched, and dogs
is loud, low-pitched, and lengthened. Functionally, it
would appear that plus is loud (but nothing else)
because it serves as a connective that introduces a new
breath unit and a new subtopic in the conversation.
The word dogs has a multiply marked primary accent
because it expresses new information. The word two
has a high pitched secondary accent because it modifies
the idea of the dogs, much as rea/ modifies the idea of
being long in (1)a. The fact that dogs is low-pitched
rather than high-pitched may be attributed to the
terminal contour, not the accenting per se. In other
words, accented elements are typically high pitched, but
may be low pitched when a terminal contour demands
it.

.(h)(:42) Plus the twb dd=gs-

The same pattern of accents, minus the numeral, is
observable in intonation units (2)b-d (Figures 2 and 3).
Something like this pattern is also present in (2)e,
where the primary accent is on the categorization of
the event as an instance of dropping, followed by a
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normal length but unaccented generalized object
things:

2 b(A)  and the A=t-
c(A)  %and the Kids=,
d(A) .. and the s=créaming-
€(A) and dropping things,

In both (2)f and (2)j (Figures 3 and 4) it is interesting
that the connective so is loud but lacking in pitch
prominence, thus mirroring the loudness of plus in
(2)a:

) a(A)  ..(h)(42) Plus the twd do=gs-
) f(A) <LO <P and s6 %it %was a real-
) j(A)  ...(h)(49) Soit t6ok us a long Zlime=.

Intonation unit (2)g (Figure 4) shows a primary accent
on the word mess, expressing in this case accessible
(or reactivated) information, since the characterization
of the move as a mess had already been established
earlier in the conversation. Mess shows both pitch and
durational prominence, but is not loud, presumably
because the entire intonation unit is spoken with
reduced volume:

(@) gA)  ...(h)(-40) %it was a Toméss=.

Intonation unit (2)h reinforces (2)g by repeating it with
the addition of the word real, which was of course
already foreshadowed in the truncated (2)f:

(@)  h(A)  %it %was [%a] real Zoméss=. P> LO>
Intonation unit (2)j (Figure 5) communicates a new
idea that is captured in the lexicalized phrase take
(someone) a long time. As is typical of such phrases,
the primary accent falls on the final content word
(time), but there is a high pitch (with no other sign of
prominence) on the other content word (took), which
is part of the accelerated buildup. Thus, fook can be
said to have a secondary accent:

@ @A

In short, all of the substantive intonation units in this
sample show primary accents at or near their
conclusions. Primary accents express non-given (new

...(h)(.49) So it t6ok us a long fime%=.



or accessible) or contrastive information, and
contrastive elements may show exaggerated pitch
deviation as well as loudness. This pattern fits the
British view that tone groups (or whatever they may be
called) build up to and trail away from a nuclear
accent. On the other hand, the presence of two clear,
if differently motivated primary accents in (1)a shows
that an intonation unit can contain more than one
nucleus. Some intonation units exhibit (pitch only)
secondary accents on subsidiary content words (real,
two, took). Introductory connectives like plus and so
may be loud but unaccented in terms of pitch.

SUMMARY

It is probably the case that all languages are produced
in the format of a succession of intonation units, each
expressing no more than one new idea. These
intonation units are produced with a tempo of
acceleration followed by deceleration, with a set of
intonation-unit-final pitch contours whose specific
manifestations vary with the language, and less
consistently with pausing, changes in the level of pitch
and/or loudness, changes in voice quality, and
sometimes a change in speaker.

Prominence is more of a mixed bag. In English, high
(or sometimes low) pitch combined with extended
length and/or loudness is regularly associated with the
expression of non-given information as well as
contrastiveness, the latter sometimes showing
exaggerated pitch height.  English has various
intensifiers, enumerators, and low content verbs (like
real, two, and took) that typically show high pitch alone
-- what I am calling a secondary accent. Introductory
connectives like plus and so may be prominent with
respect to loudness alone. High pitch, loudness, and
lengthening are also associated with the expression of
affect. Prominence, in short, has a variety of forms
and functions.
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PHONETIC INTERPRETATION OF TONE FEATURES
IN PENOLES MIXTEC

John Daly

Summer Institute of Linguistics

ABSTRACT

Surface representations of tone in Pefioles Mixtec are derived
from underlying representations which are determined largely
by considerations of simplicity in the account of tone sandhi.
There is tension between underlying tonal representations
which simplify a description of tone sandhi and surface
representations which lend themselves to straightforward
phonetic interpretation. These demands are met within a
theory of tone in which primary and register features are on
separate planes and in which register has a cumulative effect.

1. Introduction

A coherent tone system of Pefioles Mixtec (PM)!
emerges with the postulation of two primary features
High (H) and Low (L) and two register features high (h)
and low (I). These features make possible an insightful
account of tone sandhi that is compatible with a
relatively simple, although unexpected, account of the
phonetic manifestation of tone.

The framework for this description of tone is Snider
(1990), where the tone features are on two tiers (and
planes) meeting at a Tone Node (TN). Every tone is
specified for a primary feature (Snider's 'modal
feature') and a register feature. Register features are
cumulative in their effect, seen in tones in successive 1
registers being on successively lower levels.

In my adaptation of the model, tones in underlying
structure are underspecified. Only the primary feature
H and the register feature h appear, and subsequently
the primary feature L is introduced by default. The
introduction of default L is delayed until after all the
rules have applied which do not require the presence of

1 Pefioles Mixtec is spoken in the village of Santa Maria Pefioles,
located in the mountains to the west of Oaxaca City in the state of
Oaxaca, Mexico. PM, along with a number of mutually intelligible
varieties of Mixtec spoken in other villages of the same area, group
together into what I have called Eastern Mixtec. Eastern Mixtec is
sufficiently different from other dialects of Mixtec to be viewed as a
distinct language. It is one of 30 or more Mixtec languages spoken in
the states of Oaxaca, Puebla, and Guerrero, that are differentiated by
mutual unintelligibility .
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this feature, and which if it were present, would
unnecessarily complicate the rules.

In underlying structure a register h feature is associated
or unassociated. If it is unassociated, it is subject to
association to a following vowel by rule. A register h
feature is introduced in H tone assimilation following
the last assimilated H tone, and this feature is also
subject to association by rule. An associated register h
feature, either underlying or derived, will have a
primary L feature associated to its TN by default. The
combination of the register h feature and the primary L
feature, I call a h register L tone, symbolized as L".

The register feature 1 is not present in underlying
structure but is introduced by default after all the rules
accounting for tone sandhi have applied. Introducing
this feature facilitates the specification of the phonetic
value of H tone. H tones receive different values
depending on whether they are in h or 1 register.
Furthermore, 1 register accounts for the successive
lowering of tones pertaining to a series of 1 registers by
register features being defined as having a cumulative
effect.

2. Tone Sandhi

The benefit of the tone features in tone sandhi is most
clearly seen in tone alternation in the eight basic tone
patterns on disyllabic morphemes. An informal
representation of these patterns is: HH, HL, LH, L L,
IPH H, IPH L, LR H and P L. In one environment
(following a subclass of L L morphemes) each of the
first four tone patterns becomes one of the second four.
In a different environment (following the pattern L™ L)
each of the second four tone patterns becomes one of the
first four. The same tone patterns are paired in
whichever direction the change occurs. The two kinds
of change are accounted for by the association or
delinking of a register feature h.

The tone changes are summarized in (1). Following the
subclass of L L morphemes which condition a change
(morphemes with a floating register h feature), the



patterns on the left become the patterns on the right.
Following the pattern Lh L, the patterns on the right
become the patterns on the left.

(1) HH <> LﬁH H
H L <> LIH L
L H <—=> L H
L L <——> b L

The phonetic evidence that the tones of the LhH glide
are the appropriate ones is that these tones on one vowel
have the same phonetic value as when they occur on two
vowels. L"H H, where the first two tones are on a
single vowel, have the same phonetic values as L™ H H,
where the first two tones are on separate vowels. The
essential difference in two tones on a single vowel is the
glide from one level to the next.2

An example of the tones Lh H on a single vowel is in
(2a) and on two vowels in (2b). H tone is represented
by (1), L tone by (7) and 1! tone by (). The
combination of the tones L and H on a single vowel is
represented by ().

(2) a. 1uu tata
two father
'two fathers_‘

= ]

b. U4 ¢iba -dé

two goat -his
'two of his goats'

Additional evidence for positing the sequence L’H on a
single vowel is that following tones have the same

values as when the tones L™ H occur on two vowels. In
(2) the second H tone, for example, is one step up from

21 Daly (1977) 1 postulated four tones: modified H, modified L,
unmodifed H and unmodified L, differentiated by the features High
and Modify, adapted to the phonetic requirements of PM (cf. Woo
1969). A modified H tone is equivalent to what I now analyze as a
sequence of the two tones L™ and H, which more directly represent
the phonetic facts; and a modified L tone is equivalent to the L

tone.

the preceding H whether the preceding H is on the same
vowel as the L™ or on a separate vowel.

3. Tones in h and 1 Registers

Given the above assignment of tone that facilitates a
description of tone sandhi, it remains to be seen whether
this analysis is compatible with a reasonable account of
the phonetic manifestation of tone. A way must be
found to relate the underlying representations to surface
representations which receive a straightforward phonetic
interpretation.

The phonetic data to be accounted for can be divided
into tone sequences which are preceded by a L™ tone
and those which are not. The tone sequences preceded
by Lh in my analysis are of h register and other
sequences are of 1 register. Consider first the data in

€)%

(3) a. <&iun4
work

=\

b. Z&iu® -dé
work -his

N v o

c. kVazu
horse

d. saka -dé
CON.laugh -he
'he is laughing’

3 The data are based on my auditory impressions, supplemented by
tracings of FO in the CECIL system.

4 Nasalization is represented by () following the last vowel of a
morpheme. It spreads left to the adjacent vowel. It also spreads to a
second vowel to the left if the two vowels are adjacent to each other
or are separated only by a glottal stop.
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ndukd -ndi-dé
CcoN.look.for -we.ex -him
'we are looking for him'

e.

The following observations of the data in (3) must be
taken into account: Immediately following a L™ tone, a
L tone begins a step up and ends at extra low pitch
before pause (3a). If a H tone follows the L tone, the L
tone and the H tone are both level tones one step uE
from the Lh tone (3b). Immediately following a L
tone, a H tone is one step up (3c). If there is a second
H tone, it is one additional step up (3d). Two H tones
are also a step apart, if a L tone intervenes between the
1.1 and the two H tones (3e).

Comparing (3b) and (3c) shows that one H tone
following L™ has the same value whether there is an
intervening L tone or not, and comparing (3d) and (3e)
shows that two H tones have the same values whether
there is an intervening L tone or not.

These sequences of tones can be expanded by adding
any number of H tomes (within the limits of a
phonological phrase). H tones intermediate between the
first and last H tone may be on the same level as the last
H tone, but more often are on successively higher levels
between the level of the first H tone and the last H tone.
An approximation of the typical manifestation of the
intermediate H tones is given in the graph in (4) where
these tones are shown to be at the same level, halfway
between the level of the first H tone and the last H tone.

k¥ini -dé di?gm
CON.want -he money
'he wants money'

-

A sequence of any number of L tones following a Lh
tone begins and ends at the same phonetic levels as a
single L tone: If it is phrase final, the sequence begins a
step up from the Lh tone and ends at extra low pitch
(52). If it is followed by one or more H tones, the L
tones are level tones a step up from the L™ tone (5b).

(4)
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(5) a. ndukd -SI =" kolo
CON.look.for -she one turkey'
'she is looking for a turkey'
N
b. sa?ni -SI TE" Co6to

coN .kill -she one rat
'she is killing a rat'

T

These data demonstrate the possible combination of
tones and the typical manifestation of tones in h register.
Zero or more L tones followed by zero or more H tones
pertain to the same h register and have the phonetic
values described above.

All tones which do not pertain to h register pertain to 1
register. Examples of tones pertaining to 1 register are
given in (6).

(6) a. FTF njusi
one chicken
[~ ..
b. da dita
[ two tortilla
c. ka?ni -81 1ni CO6to

POT.kill -she three rat
'she will kill three rats'

[ ]

1 register consists entirely of L tones (6a), entirely of H
tones (6b), or of L tones followed by H tones (6c). L
tones followed by H tones are level tones.>

The Lh tone, which contributes a register h feature to
following tones, is itself of 1 register. It may be the

5 The phonemic distinction between L and H is retained because of
the potential contrast between them in most contexts—the contrast
arising from the variants of L not being the same as the variants of H.



only L tone at 1 register (7a), or it may be the last of
two or more L tones at 1 register (7b).

(7) a.

¢iba
goat

b. TP kVaza
one horse

S

4. Tone Representation in Surface Structure

In surface structure, every Tone Node (TN) has
associated to it a primary feature and a register feature.
A TN is associated to a vowel, the Tone Bearing Unit
(TBU). The geometry of tone is illustrated in the
diagram in (8) where a H tone is at h register.

(8) h Register Tier
H Primary Tier
Tonal Node Tier
\' TBU Tier

“i¢ same primary features in the same combinations
pertain to a single register, whether h or 1. The tones of
a single register conform to the template in (9) of zero
or more L tones followed by zero or more H tones.
Thus, a register may consist of L tones followed by H
tones, of only L tones or of only H tones.

(9) L* H*

In order to make this generalization, I create a node for
each sequence of tones which is to become h or 1
register. A register h feature is disassociated from a L
tone and is placed at a following register node.6

6 The association of the register h feature with a primary L feature
(Lh) and the subsequent delinking of the register h is an artifact of the
underspecification of tone. The register h could be floating and not
require delinking if instead of being associated to a primary L , a
register | were associated to the L, the surface representation of this
tone. The floating register h (on the same tier as the 1) would follow
the associated 1, thereby assuring the proper ordering of the floating h

with respect to following L and H tones to which the h comes to be

Register nodes which do not become h register become |
register by default.

The rule to create a register node is:

(10) Register Node Formation
h

(1) L* H* —>
\ \
h
L Ir % H| %
(\)/

The rule applies twice. The first time, it applies to the
more restricted environment--to each sequence of zero
or more L tones plus zero or more H tones which is
preceded by a L2 tone. The rule creates a register node
which is associated to the L and H tones, and delinks
the register h feature. The second time the rule applies,
it applies to each remaining sequence of zero or more L
tones and zero or more H tones, creating a node which
is associated to each sequence of L and H tones.

An example of two applications of the rule of Register
Node Formation is given in (11). In (11a) no rules of
tone sandhi have applied, so the underlying
representation is the same as the intermediate
representation to which further rules apply. (The
diacritics on the vowels in each of the following
diagrams represent the tones of the intermediate
representation.)

On the first application of the rule to (11a), two L tones
followed by two H tones are associated to a register
node, and a register h feature is delinked, shown in
(11b).  On the second application of the rule, the L
tone which had a register h node before it was delinked
and the preceding L tones are associated to a register
node, shown in (11c).

associated. This possible simplification, however, is more than offset
by the advantages of underspecification.
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(11) a. h
L LH H
MDD
¢ig® ditd -de
one work uncle -his
'his uncle's one job'
b. h
L L L%
Lo ,
Fw ¢ig® dité -
c. h
Y N Y
3N ¢ig® ditd -deé

The rule which places the now floating register h feature
at a following node is:

(12) Register h Labeling

h h

This rule applies to the representation in (11c), and
default 1 register is introduced to give (13). The second
register node is labeled with the register h feature, and
the first register node is labeled with the default 1.

o

S

ciun

(13)

ditéd -dé

5. Phonetic Value of Features

The combination of a primary tone feature and a register
feature determines the height of a tone. A register
feature shifts a tone to a higher or lower phonetic level
by the same degree that two primary tone features differ
in height. A register h feature specifies the level of a
tone as one step higher than the same tome in a
preceding register, and a 1 register feature specifies the
phonetic level of a tone as one step lower than the same
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tone in a preceding register. The relationship in the
theory between primary tone features and register
features is illustrated in (14). In (14a) a L tone and a H
tone, which are in the same h register, are shown to be
on two phonetic levels; the H tone is one step up from
the L tone. In (14b) there are two L tomes at two
different pitch heights, the second on a separate h
register. The second L tone is one step higher than the
preceding L tone to the same degree that the L and H
tones in (14a) are a step apart.

(14) h h

a.
Iij L

The phonetic value of tone features illustrated in (14)
conform to Inkelas (1987) and Snider (1988, 1990). In
PM an innovation in the model is needed for a H tone to
be either at the highest level of its register or at its
lowest level. The first H tone following a L tone does
not have the value shown in (14a)--only subsequent H
tones do. The first H tone in h register is lowered to the
lower end of the register and is at the same level as the

preceding L tone, although it may vary to a somewhat
higher pitch level.

The lowered H tone, as will be seen, cannot simply be
H or L, but must be both H and L. To obtain this
combination of features, a primary L feature is spread
to the tone node of a following primary H feature to
form a merged L:H. By spreading L, (15) is derived
from (13) above.

In (15) the primary L feature of the first vowel of
dItd spreads to the tone node of the primary H
feature of the second vowel of this morpheme to lower
the H tone to the same level as the preceding L tone.
The H tone of -dé is not lowered; it is at the highest
level of h register.

As the diagram indicates, the phonetic difference
between the two H tones in h register is as great as the
phonetic difference between the two L tones of ¢iun,

which are of two registers. The difference between the
two H tones is also as great as the difference between
the first L tone of C1UG™ and the H tone of dIto.

Put another way, the allophonic distinction between the



H tone of dTt& and the H tone of -d€ is as great as
the phonemic distinction between the first L tone of
C1T™ and the H tone of dTtO.

(15) 1 h

It is only the first of two H tones that is lowered to low
pitch level in h register. Contrast this with the level of
H tones in | register. Not just the first, but every
contiguous H tone following a L tone is at a lower level,
so a primary L feature is spread to the tone node of each
following H tone. In (16) the H tones of uni and of
COtO are lowered and are each specified by the
features L:H.7

(16)

ka?ni -s1
POT.kill -she three rat
'she will kill three rats'

- ]

An alternative to the merged L:H might seem to be to
spread a L tone and to delink a H tone, with the
delinked H accounting for the derived L not gliding
lower. This alternative is not feasible because a L tone
maintains its identity into the phonetic component even
when followed by an anchored H tone of the same
register. While in one context the L tone is always a
level tone, indistinguishable in pitch from a following H
tone, in other contexts it fluctuates between being a
level tone and being a drifting tone. In some contexts it
is more likely to be a level tone, and in other contexts it
is more likely to be a drifting tone. This kind of

7 Spreading L to more than one following H violates the no-crossing
constraint. A possible remedy is to place L on a separate plane from
H in the same way that register features are on a separate plane (cf.
Coleman and Local 1991).

fluctuation is more appropriately handled in the phonetic
component rather than by a change from one contrastive
tone to another.3

A second alternative to the merged L:H is to place the
two H tones which are phonetically a step apart on
separate h registers. However, in PM this is not an
option. If two H tones are of two h registers, following
tones should be shifted to a higher level from what they
are when there is only one H tone because of the
cumulative effect of register, but tones following two H
tones and tones following a single H tone are at the
same level. The two H tones must therefore pertain to
one h register, as does a single H tone.

Examples showing following tones being unaffected by
the number of preceding H tones at h register are in
(17). In (17a) there are two H tones in the initial h
register, and in (17b) there is one H tone in the initial h
register. This difference does not affect the level of the
following 1'H pattern.

(17) a. 1 h
| H

kuéi —-dé zakan
pig -his over.there
'his pig over there'

l1h

kuci zakan
pig over.there
'a pig over there'

84A single L tone may drift lower, and a series of L tones may drift
to successively lower pitch levels. Relevant to the likelihood of L
tone drift is the presence or absence of a following H tone of the
same register and the presence or absence of a preceding H tone. A
following H tone of the same register diminishes the likelihood of L
tone drift, and a preceding H tone increases the likelihood of L tone
drift.
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The association of a L feature to the first following H
tone in h register, or to every following H tone in I
register, is done by the same rule. In the case of h
register the rule applies once, and in the case of I
register it applies iteratively. The rule is:

(18) Primary L Spread
L % -> L H

The Primary L Spread rule is applied to the first H tone
of h register in (19). The primary L feature of S$ini
is spread to the primary H features of this same

morpheme.
Y ﬁ

$ini -ndi —-dé ->
CON.know/see -we.EX -him
'we know/see him'

(19)

1 ' h
LH H

~

$ini —-ndi —-dé

The rule is applied iteratively to each H tone of 1
register in (20). The primary L feature of kini is
spread to the primary H feature of this same morpheme
and to the primary H features of -nd4 and -dé.

e

kini —nd+ —-dé ->
POT.see -we.EX -him
'we will see him'

(20)

1

= \ﬁ

kini —ndi —-dé

The application of the Primary L Spread rule, as well as
the Register Node Formation and Register h Labeling
rules previously introduced, is illustrated in the
following derivation. Beginning with an intermediate
representation (21a), Register Node Formation applies
once to delink a register h and to create a register node
associated with following tones (21b), and applies a
second time to create two additional register nodes
(21c). Register h Labeling applies next (21d), and then
register 1 is introduced by default (21e). Primary L
Spread applies in h register (21f) and then in 1 register

(21g).

(21) a. h

X H LH H

O N D Y D
CoN.look.for -we.EX -him corn.field -his
'we are looking for him in his corn field'

intermediate representation

L/ﬂa
I

ndukd —ndi -dé

b.

Register Node Formation
(first application)

A

ndukd —ndi -dé 1tu -dé

Register Node Formation
(second application)



d. h
7

IJ\/V y%ﬂ

ndikd -ndE¥ -dé Itd —-dé
Register h Labeling
e. 1 h 1
T
L H LH

~ N

ndikd -ndx -dé Itd —dé
Default 1 Register

f. 1 h 1

gf L %
~<< N

ndikd -nd¥ -dé Ita -dé
Primary L Spread
(h register)
g. 1 h

1
<I7Y L

ndukd -ndx -dé 7Itd -dé

T

Primary L Spread
(1 register)

'y _H

A series of | registers occurs when L and H tones
alternate. Each sequence of one or more L tones plus
one or more H tones pertains to a single | register that
places them lower than the tones of the immediately
preceding | register, as exemplified in (22).

(22) 1 1 1

§ 1
{ - \1{

ina S¥ti  Itad
dog inside corn.field

'dog in a corn field'

- ]

There is no case of h register being cumulative,
although this possibility is allowed for in the definition
of register. Two h registers are always separated by a |
register. Thus, the effect of h register on following
tones is always offset by 1 register. In (23) three L™ H
sequences are shown to be identical phonetically (apart
from optional L tone drift).

I/

23) 1h 1h 1h

1 19 i

N v o,

kué¢i mbali —-s1 zakanr
pig co-godparent -her over.there
'pig of her co-godparent

over there'

There is one important conditioned variant that has not
been accounted for. A L tone always glides to extra low
at the end of a phonological phrase. The model of tone
followed here makes it possible to give a distinctive
representation to a final L tone by adding a second L
tone to the final vowel and assigning to this L tone a
register 1 feature all its own. Thus, a final L tone ends
at a register a step down from its beginning point. For
example, the representation of a morpheme such as -dx
'animal’ in (24), which has a single L tone at h register,
will come to have two L tones in surface structure, one
at h register and the other at 1 register.
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(24) a. 1 h
L\/
kéng —-dz ->

CON.go.out -AN
'it is going out'

6. Conclusion

The choice of tone features and their assignment to
strings of tones in PM are governed by considerations of
simplicity and coherence in the description of tone
sandhi and in the phonetic interpretation of tone.
Simplification in the description of tone sandhi leads to
a specification of the phonetic value of tone that is
relatively straightforward.

The features which meet these requirements are the
primary features High (H) and Low (L) and the register
features high (h) and low (). The primary features
specify tones which are on two phonetic levels a step
apart. The register features shift the primary features a
step up or a step down. Tones at h register are a step
higher than the tones of a preceding register, and tones
at 1 register are a step lower than the tomes of a
preceding register.

The cumulative nature of tone register accounts for the
lowering of a series of alternating L and H tones by a
single register feature 1 being associated to each
sequence of L plus H tones. The cumulative nature of
register is not seen in h register although at first sight it
may appear to be. Instead, every series of tones at h
register is preceded by one or more tones at | register.

Underlying forms are underspecified for tone. They
have only the primary feature H and register feature h,
associated or floating, the latter associated by rule in the
course of a derivation. The primary feature L and
register feature 1 are filled in by default.. The register
feature h is associated only to the first vowel of
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underlying disyllabic forms, and comes to be associated
with the feature L by default.

The benefit of these tone features is seen in tone sandhi
where a floating register h associates to a following
vowel and where an associated h is delinked. A third
major process of sandhi is the assimilation of L to H and
the introduction of a floating register h following the
last H tone.

After rules of tone sandhi have applied, the tone
representations are prepared for phonetic interpretation.
First, zero or more L tones followed by zero or more H
tones are identified as pertaining to the same tone
register. Second, a register h, disassociated from its
primary L feature is associated to the following tones
pertaining to the same register. Third, all remaining
tone registers are specified as 1 by default.

Finally, a primary L feature is spread to every following
H tone of 1 register and to the first H tone only of h
register. The need for this additional rule is to
differentiate two levels of H tones which are both of the
same h register, the first lowered to the lower end of h
register and the last at the upper end of h register. It is
seen that the two levels of H cannot be accounted for by
the first H tone being at one h register and the last H
tone at a second h register because following either one
or two H tones, tones of a following | register maintain
their same phonetic pitch level and are not shifted
upward as they would be following two h registers.
Tones intermediate between the first and last H tone are
typically on successively higher pitch levels, ending
below the level of the last H tone.

One or more L tones of the same register may be level
or may drift lower. One or more merged L:H tones
may be at the same phonetic level as a preceding L tone
of the same register or may vary to a higher pitch level.
If a L does not drift lower or a L:H does not vary to a
higher level, the contrast between L and H tones may be
lost. Nevertheless, the distinction between L and H
tones is maintained until they are interpreted
phonetically because in most contexts the L tones may
be manifested as either level or drifting tones.
Furthermore, the manifestation of L tones is on a
continuum between their being clearly level or clearly
drifting that makes it impossible to determine in every
case whether the L tones are the same or different
phonetically than H tones.
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ABSTRACT

This paper describes an acoustic analysis of prosody in a
variety of experimental types of dialogue. Subjects
cooperatively had to perform a speaking task (i.e. describe
simple rows of differently colored figures and signal their
structure) and a listening task (i.e. respond to discourse
boundaries in the speech produced by the interlocutor and take
over as soon as the other had finished). It was found that the
demarcation of discourse units by means of various intonation

contours and accent shifts is largely dependent on the kind of -

discourse setting, in that speakers clearly take into account
whether a conversational partner is likely to interrupt or not.
Moreover, subjects appear not just to exploit local cues to
signal the boundaries of larger-scale units. Our study reveals
that they also have at their disposal: (1) a specific type of
intonation contour (a level tone), occurring well before the
actual end, that pre-signals that a unit will soon be rounded
off; (2) topline-declination over the course of a topical unit
that is different in final position than in non-final position;
(3) a gradual shift in prominence in a NP from the adjective to
the noun position over the course of a discourse unit.

1. INTRODUCTION

1.1. The problems

Conversation can be taken to be a kind of talk in which
two or more participants alternate in speaking about
particular topics (after Levinson 1983). Such a definition
implies that a dialogue has both informational and
interactive aspects: not only do interlocutors exchange ideas
(topic dimension), they must also do so in an organized
manner by regulating that no two speakers talk
simultaneously (turn-taking dimension). Various
conversation and discourse analysts have tried to find out
what the linguistic devices are for signalling topical
coherence in verbal com-munication on the one hand, and
for governing the turn-taking mechanism on the other
hand,

According to many researchers (e.g. Brown, Currie
& Kenworthy 1980, Johns-Lewis 1986), prosody has a
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predominant role in structuring the flow of interactive
spoken discourse. In particular, it is generally taken for
granted that such suprasegmental features as speech
melody, tempo, pause, etc. are used to demarcate both
topical units and turns. Research has mainly concentrated
on how the end of such units is signalled, as marking of
finality is considered most relevant.

This paper also deals with the prosodic
demarcation of discourse units in a conversation context
and primarily focusses on finality cues. It addresses some
problems largely neglected in the literature. Firstly, the
notions 'turn' and 'topic’ clearly are non-overlapping. For
instance, it is quite conceivable that a speaker changes a
topic within his turn or that a topic is continued over the
turns of the participants. Therefore, we feel that it needs to
be investigated how the prosodic structuring of topic flow
interferes with that of the turn-taking, and vice versa (see
section 2). Secondly, from experimental studies we know
that a discourse unit may be rounded off on a global level
too (e.g. Leroy 1984; Swerts, Bouwhuis & Collier (in
prep.)). Hence, we will also try to find out whether there
are some more indications that finality may be signalled
prosodically well before the end of a unit (see section 3).
The study reported upon here is experimental in nature,
concentrates on Dutch and is mainly production-oriented. It
includes both instrumental and auditory analyses.

1.2. Notes on methodology

Any experimental investigation on the role of prosody in
governing both information flow and interaction in natural
speech data is likely to run into methodological problems.
On the one hand, in daily conversations, there are many
potentially relevant variables involved that may all
contribute to prosodic structure and that are difficult to vary
independently. On the other hand, an experimental setting
might be that far removed from ordinary dialogue that it
gives us little insight in how the latter really works. In
another paper (Swerts & Geluykens 1992), we show how
one could get rid of some of these limitations for a
monologue situation; in this paper, we develop a
methodology which tries to find a compromise between, on
the one hand, data which are spontaneous but too 'open-



ended' and uncontrollable, and, on the other hand, an
experimental situation in which spontaneous interaction is
still to some extent possible. In our dialogue set-up, we
will attempt to vary the two levels mentioned above —
topic flow and turn taking— independently.

1.3. The data

From a total of ten test subjects, two participants at a time
were seated in front of each other in a sound-treated studio.
In between them, a screen was placed, so that they could
only hear, but not see each other. Together they had to
perform five slightly different experiments that consisted of
a speaking and a listening instruction: while one of the two
was speaking, the other had to execute a listening task.

Also, in all but the first experiment, there was a constant

switching of roles, in that, during a test, speakers at
particular times became hearers, and vice versa. (A
schematic representation of the different discourse settings
is given in Table 1; see appendix for all tables).

instruction to speaker instruction to listener
exp 1 (monologue) - signal breaks between series - indicate perceived breaks on sheet
exp 2 (dialogue) - signal end of row - take over at end of tum
exp 3 (dialogue) - signal breaks between series - indicate perceived breaks on sheet
- signai end of row - take over at end of row

(end of row always equals end of series)
- signal breaks between series - indicate perceived breaks on sheet

exp 4 (dialogue)
- signal end of row - take over at end of row
(end of row never equals end of series)
exp 5 (dialogue) - signal breaks between series - indicate perceived breaks on sheet
- signal end of row - take over at end of row
- indicate whether end of row is
equal o end of series or not

(end of row sometimes does, sometimes does not equal end of series)

Table 1: Schematic representation of the different discourse settings used (further explanations
in the text;

The general speaking task in the different
experiments was to convey relatively simple chunks of
information, viz. describe from left to right rows of
differently colored geometrical figures (see also Swerts &
Collier, in press; Levelt 1989). Care was taken that no
figure or color occurred in two successive positions, to
avoid effects of given-new information on production.
Within each row, some successive figures were visually
presented as belonging together by drawing connecting
lines in between them; subsequent series (which we will
label 'topics’) were being presented as being unconnected
there being no visual link (see figures 1A-B for examples).
In this way, series of two to seven figures were created
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randomly, and, except in experiment 2, each row consisted
of at least two of such series (subjects were not told how
many series to expect). When describing the rows with
series of figures, a speaker was not allowed to use lexical
or syntactic cues to clarify the structure of the rows, and
therefore could only exploit prosody to, for instance, signal
the breaks between series or indicate the end of a row.

In experiment 1, a monologue setting designed to
test information flow structuring independently from turn-
taking considerations, the speaker was instructed to describe
rows with series of geometrical figures to his partner in
such a way that the major breaks between successive series
became apparent. His partner, the hearer, had to try and
detect these breaks, indicating this on an aswer sheet in
rows with numbers (see figure 1C).

In experiment 2 a kind of enforced turn-taking was
introduced. Both of the participants were given an
instruction sheet, that consisted of five rows with
geometrical figures and five rows with numbers, and each
row of figures alternated with a row of numbers. Rows
with figures were used for the description task, rows with
numbers for the listening task. Subject A received a sheet
with a first row of figures, subject B had a sheet with a
first row of numbers. There was no subdivision in series
present in the rows of figures, so speakers only had to
signal when the other had to take over. The hearer just had
to count the figures described, indicate this in his row with
numbers and start describing his row with figures as soon
as he thought that the other had stopped describing his.

In experiment 3, the instruction sheets given to
the subjects were identical to those of experiment 2, except
that the rows of figures were subdived into smaller series of
geometrical figures. The task assigned to the speaker was
now twofold: he had to make clear to the hearer when his
row was completed, so that the other could start describing
his row with figures; he also had to indicate where in his
row the breaks occurred between successive series. The task
to the hearer was also twofold: he had to take over, as soon
as he thought that the other had rounded off a row, and he
had to indicate on his answer sheet where he heard the
major breaks. Note that in this experiment, the end of a
row always coincided with the end of a series.

Experiment 4 was the same as experiment 3,
except that a row of figures ended in an incomplete series
(indicated visually as in figure 1B), so that the interlocutor
had to, as it were, finish this series after taking over the
floor. In this experiment , all the rows ended with such an
incomplete series.

Experiment 5, finally, was a combination of
experiment 3 and 4. The speaking and listening tasks again
were the same as in experiment 3, only this time rows
either could end in an incomplete or a complete series.



Speakers were asked to make this difference clear to the
hearer, who had to try and indicate this on an answer sheet,
by using either *>' for continuation or ‘Il' for finality
(figures 1 C-D). As this task was more complex, subjects
were asked to do this experiment twice (data from both

sessions were analyzed).

Data from experiments 1 to 5 were auditorily analyzed to
investigate the interference of topic and turn demarcation
(see section 2). Measurements of global indicators of
finality (see section 3), are based on an auditory analysis of
experiments 3 to 5, and on an instrumental investigation of
the speech materials from experiment 3.

2. INTERFERENCE OF PROSODIC
DEMARCATION OF TOPICS AND
TURNS

In this section, it is discussed how the prosodic
demarcation of topical units may interfere with cues that
signal turn-taking, and vice versa. In 2.1., we treat the
distribution of various intonation contours as a function of
discourse position. In 2.2., we look at accent structure in
relation to the topic- and turn-dimensions.

2.1. Final contours

Since the distinction between falling versus rising contours
is often claimed to be a powerful marker of finality versus
continuation in discourse, we have auditorily determined
the shape of the contour at several crucial locations in the
patterns produced by our speakers. Contour shapes are
depicted in figure 2, which has to be consulted together
with Table 2 to get the full picture. For our purposes, it
appears to be sufficient if we classify contours according to
two parameters: type of final movement, which determines
the contour label, and end-point of that movement in the
pitch range. The 'normal’ pitch range is divided into a low,
mid and high part, to which two marked values are added,
viz. very high and very low. Table 2 only depicts the major
trends for each speaker.

Three rising contours ending in mid-position can
be distinguished which are used topic-internally in all
settings. As there appears to be no systematic difference in
the distribution of these three rises, and since they do not
differ as to direction of movement or end-point, all are
referred to as rise-to-mid (RM) in Table 1. (Note that some
series-internal contours are systematically different,
however; these will be discussed in section 3.1., and are
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left out of the picture for now.) For some turn-internal
finality markings, a rise-to-high (RH) contour is employed,
especially in the more complex settings. For most
outspoken finality, speakers mostly use a fall-to-low (FL).

When only one kind of finality has to be marked,
as is the case in experiments 1 and 2, this is rather
consistently done through a FL. Note, however, that some
speakers try to signal the additional hierarchical
organization in experiment 1 by using a RH for 'minor’
topic finality; this indicates that, even in such a
monologue setting, there is no simple correspondence
between falling tones on the one hand, and finality on the
other hand. In experiment 3, FLs are reserved for the
[+topic][+turn]-final positions, whereas turn-internal topics
are marked by a RH (except for one speaker). To conclude
from this that falling intonation is primarily reserved for
marking turn finality, however, would be a mistake, as can
be deduced from the results of experiment 4, in which both
RHs and FLs are used to signal within-turn topic finality.
Even in those cases where RHs are employed, however,
speakers very rarely use a fall to signal turn-finality,
presumably because in this setting, it is in conflict with
topic-continuation.

coupie: 1 2 3 4 5
1 2 3 4 5 6 7 8 9 10
expl
[~topic] RM RM RM RM RM RM RM RM RM RM
[+topic] RH RH FL FL FL RH FL FL RH RH
[+topic series) FL FL FL FL FL FL FL FL FL FL
exp 2
{-urn] RM RM RM RM RM RM RM RM RM RM
(+wrn RH RH FL FL FL FL FL FL FR FL
3
{~urn] (-topic) RM RM RM RM RM RM RM RM RM RM
(-] [+topic] RH RH RH RH RH RH FL RH RH RH
[+turn] {+topic] FL FL FL FL FL FL FL FL FL FL
4
[-turn] [-topic] RM RM RM RM RM RM RM RM RM RM
[-tam] [+topic] RH RH RH RH FL RH FL FL RH RH
[+turn] [-topic] L FL RF RF RH RH RH RH L L
exp 5
[-aum] {-topic] RM RM RM RM RM RM RM RM RM RM
[-tum] [+topic] RH RH RH RH RH RH FL FL RH RH
[+turn] {-topic] L RV RF RF L L RH RV RV RH
(+turn] (+topic] FL FL FL FL FV FL FY FL FL FL

Table 2: pitch movements in topic- and trn-final positions (see also figure 2)

Speakers use various alternatives in the most
complex setting 5. On the whole, there seem to be two
major strategies: (i) speakers either create another rise or
fall level by going beyond the commonly employed pitch
range, resulting in both falls-to-very-low (FV) and rises-to-
very-high (RV); (ii) or they create another major tone by
varying pitch movement, mostly resulting in a level tone
(L), with a pitch which stays at mid-level towards the end,
or a rise-fall (RF), which can be defined as a falling
movement preceded by a rise in pitch. In these more
complicated tasks, speakers appear to have no problems
signalling these different categories (they also score well
perceptually, cf. section 5).



Generalizing, one can say that speakers reserve a
FL for the cases where the two types of finality occur
together. In cases where there is only topic-finality
([+top][-turn]), a RH is most often used (as in exp 3); in
cases where there is only turn-finality ([-top][+turn]), a
variety of patterns occurs, but most speakers are very well
able to keep these three levels distinct.

It can be concluded, then, that prosodic
demarcation by means of various intonation contours is
largely dependent on the type of discourse setting: speakers
clearly take into account whether a conversational partner is
likely to interrupt him or not, which manifests itself in the
intonational characteristics of his utterances. Summarizing,
final falls are regularly used to signal both topic- and turn-
finality when they are not in conflict; otherwise, low falls
are reserved for the 'deepest’ finality level, whereas high
rises and/or other tones serve to signal other finality
dimensions, both informationally and interactionally. It
would thus be a mistake simply to equate 'falling' prosody
with 'finality’ without being more specific.

2.2. Accent structure

Having established that speakers use different types of pitch
contours to structure their speech and signal various kinds
of finality, we will now investigate a second prosodic
dimension which appears to be relevant for the demarcation
of discourse units, viz. accent placement. We have pointed
out in the data description (see section 1.3.) that, in order
to avoid interference from the given-new structure of the
discourse, each string of figures was constructed in such a
way that in each figure, both adjective and noun could be
considered non-recoverable (Geluykens 1988, 1991, 1992),
or 'new’ information, in the sense of not being predictable
from the preceding context. In such a situation, given the
rules for 'neutral’ accenting, one would expect the noun to
carry the strongest accent, with perhaps a secondary accent
on the adjective. An auditory analysis of the data, however,
shows a different picture. For each of the experiments, the
description of each figure was auditorily evaluated
(independently by both authors, with a third session in
cases of doubt), and put into one of two categories:
adjective-noun compounds with strongest accent on the
adjective (A), and compounds with the strongest accent on
the noun (N). The percentage of 'untypical' A-accents was
then calculated for each figure, relative to its position in a
topical string. Results can be found in Table 3.

Table 3 shows several things. First of all, it was
clear from listening to the data that not all speakers treated
accentuation the same way: although the majority of them
appeared to vary accent placement, and put the main accent
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sometimes on the adjective rather than on the noun, there
were three speakers (N-N") who rather consistently accented
the noun (as we expected all of them to do). We thus
distinguished two categories of speakers. Secondly, the 7
'variant' speakers ('A-N') all exhibited a clear pattern, in
that there was a clear shift from a high percentage of
accents on the adjective in initial position in a series,
through a slightly lower percentage in mid-positions, to a
very low percentage of accents on the adjective in final
position. In Table 3, the averages for initial positions,
final positions, and all mid-positions (i.e. positions 2-3-4
for a string of five figures, etc.) are depicted.

initial position mid-positions final position
1
7 A-N speakers 324% 286 % 27%
32N-N speakers 65 % 11.7% 2%
7 A-N speakers 45.1 % 372 % 0.0 %
33NN speakers 6.7% 106 % 0.0 %
7 A-N speakers 703 % 58.1 % 12 %
3 N-N speakers 100 % 28.0% 6.0 %
4
7 A-N speakers 486 % U8 % 29 %
35N-N speakers 333% 395% 6.7%
7 A-N speakers 669 % 582 % 3%
3 N-N speakers 163 % 12% 20%
exp3+4+5 (mean)

7 A-N speakers 619 % 50.4 % 45%
3 N-N speakers 199 % 262 % 49 %

Tabie 3: percentage of A-accens in three major positions (auditory analysis)

The table shows clearly that the behavior of the
two main groups of speakers is strikingly different (1st vs
2nd rows). This is in itself a most interesting finding, as it
indicates clearly that there are no clear-cut 'rules' for
signalling discourse structure through accentuation. From
the data of the 7 A-N speakers, we learn, however, that
they can make subtle use of accent placement to provide an
extra cue to the hearer as to discourse structure. Since this
shift in prominence cannot really be due to interference
from the given-new structure of these strings (as in each
string both color and figure were different from, and
unpredictable from, the preceding context), it must be
concluded that this prosodic dimension is used as a device
for bringing out topical structure: speakers use it, as it
were, to highlight the extreme ends of a discourse unit.

Note also that neither topic structure (exp 1) nor
turn structure (exp 2) in itself appears to be sufficient to
cause a significant shift to A-accents (Table 3). When the
two factors are combined, A-N speakers do show a striking
increase in A-accents, which seems to imply that this is a
matter of both information flow and interaction (the lower
figures for experiment 4 are somewhat puzzling in this
respect): the greater the complexity of the task involved,



the greater a need speakers appear to feel to exploit all
prosodic variables to the full.

3. GLOBAL CUES TO FINALITY

A second aspect we wanted to address in this paper is the
globality of finality-cues. The underlying question is
whether finality of discourse units is signalled well before
the actual end, so that hearers to some extent are enabled to
predict when a speaker will round off a unit. In 3.1, we
discuss a specific kind of intonation contour (a level tone),
which appears to function as a non-local finality cue. In the
subsequent sections, we present some results of acoustic
measurements on data of experiment 3. In 3.2., the
phenomenon of topline declination is treated. In 3.3., we
embark on the gradual shift in prominence strength from
the adjective to the noun over the course of a topical unit.

3.1. Analysis of non-final contours

Turning now to non-local signalling of discourse finality,
there is one intonational cue which appears to be very
prominent, and which we think may well be perceptually
relevant. We have indicated in Table 1 that non-final
figures are consistently marked with a rise-to-mid contour
(RM). However, in experiments 3 through 5, each row of
figures consisted of more than one series. In the final one
of those strings, i.e. the string just before turn-taking
occurs, internal figures tend to be marked differently, not
with a low rise but with a kind of level tone. This pattern
can be clearly distinguished from the RM: in the level
tone, there is absence of outspoken pitch movement on the
second accent, whereas in the 'real RMs' one observes a
clear accent-lending fall or rise there. Note, though, that
this level (L) tone has the same end-point as both RMs
depicted in figure 2; in other words, we observe some
prosodic similarity between all internal tones. Informal
listening to these contours yield the strong impression that
these contours pre-signal that the series is the last one in
the turn, independentely from its final pitch contour. We
have planned to investigate to what extent this factor is
perceptually relevant.

3.2. Topline declination
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Another prosodic dimension which we looked at, is the
relative height of the Fo peaks in each string (topline
declination). We limited the acoustic measurements to the
speech materials from experiment 3. To calculate the
values in table 4, we have selected the highest Fo on every
A-N compound, irrespective of whether this occurred on the
adjective or the noun, and compared this to all the other
figures in the same string. Since strings consisted of two
up to six figures (seven-figure strings were not used, as
they are too rare), results were calculated for series of
various lengths (see Table 4). The way this was done is the
following: a mean peak height score in Hz for each speaker
was calculated, and this was subtracted from actual peak
heights in each position, to allow inter-speaker
comparison. In Table 4, a positive figure thus indicates a
peak height above mean peak height, a negative figure
indicates peak height below mean peak height. Table 4 also
distinguishes between turn-final (F) and non-turn-final (NF)
strings, in order to assess the potential relevance of peak
height variation in pre-signalling turn-finality.

1st 5th

+59
-374

+19.1
F +14.8

+16.4
F +6.6

+29
-9.1

23
232

+20.7
F +9.6
series of §
NF +19.5
F +114
series of 6
NF +15.1
F +21.8

TabhA:mhﬁmhipbuwemFopak:inﬁnﬂvsm—ﬁmlsaim(maphnaﬁminm)

0.5
+2.5

|l

-5.6
-332

-132
6.7

21 —_—
-15.7 —_—
6.1

-23.8

-155
-7.8

-11.6
+92

6.7
+9.6

<15
+11.8

Table 4 shows, first of all, that generally speaking
there is indeed top-line declination present in each topical
string; the first element in each string receives the highest
Fo peak, and peak height then gradually declines. This
appears to be independent of the actual length of the series.
Moreover, the degree of declination seems to differ between
turn-final and non-turn-final strings: whereas for turn-final
strings there is indeed gradual declination up to and
including the last item, in non-turn-final strings it is often
the case that it is the before-last item which has the lowest
peak; even in instances where this is not true in absolute
terms, final peaks are still significantly higher than they
are for turn-final strings. Note also that initial peak heights
in non-final series are, generally speaking, higher than
those in final series (apart from series of 6). Though
results are not very conclusive, relative peak height of Fo
peaks does appear to be important in two ways. Firstly,



peak height declination signals to some extent the topic
structure of each turn, highest peaks occurring on the first
item. Secondly, peak height at the end signals to some
extent turn-finality (though peak height comparisons are by
no means easy turn-finally, as we are dealing with a
different intonation contour, viz. a FL). Once again, we are
thus dealing with potential global prosodic cues for
signalling discourse finality, as final series differ from non-
final series with respect to some properties of the topline
declination.

3.3. Relative differences in height of
maxima in pitch accents

In our auditory analysis of accent positions (see 2.2.), it
struck us that not all adjectival and nominal accents
appeared equally strong. To give some acoustical support
to our impression, we calculated, for each A-N compound,
the difference in semitones in pitch height between the
peak on the noun (if present) and the peak on the adjective
(if present), assuming that this measure somewhat reflects
the relative strength of the accents in each string. A high
average peak on the adjective thus gives a negative value
(N<A), a high peak on the noun a positive one (N>A).
Measurements are only performed on the speech data of
experiment 3 of 7 'A-N' speakers (see 2.2.). Results are
represented in Table 5.

position: 1st 2nd 3d 4th Sth 6th
series of 2
F -153 +0.07 —_— —_— —_— —
NF -3.07 +2.82 —_— — — —
series of 3
F <135 . -125 +1.04 —_— —_— —_—
NF -192 -0.69 +4.00 —_— — —
series of 4
F -146 <0.04 0.62 +134 —_— —_—
NF -131 +0.99 -0.76 +3.97 —_— —_—
series of §
<235 0.73 052 . 075 +0.95 —_—
NF =242 0.44 036 +036 +2.44 —
series of 6
F -1.60 -1.57 +0.67 -1.57 +0.87 +1.70
NF -1.17 <0.01 -0.13 094 0.01 +3.22

TMS:MWA-mNm(hmm)GM)(mm)

The results of this instrumental analysis are once
again striking. Table 5 confirms the impression that, even
in those cases where speakers, say, consistently place the
accent on the adjective except for the last figure (resulting
in e.g. an A-A-A-A-N series), it is the initial position
which receives the strongest accent (highest Fo peak in
relation to the noun), while subsequent accents appear to be
less outspoken, and decrease gradually. In some cases,

68

peaks on adjective and noun are about equally strong;
although we forced our data into either an A- or an N-
category for the auditory analysis, a subtler transcription
method seems to be in order here. In other words, we
observe a gradient shift in prominence strength from the
accent to the noun over the course of a topic; we thus have
found another global characteristic of a discourse unit.
Moreover, there seems to be a difference between final and
non-final series, in that the last NPs of final series have a
less prominent noun-accent than the last NPs of non-final
series (though, of course, still more prominent than the
adjectival accent).

To supplement the data in Table S, we have once
again calculated the averages for all initial positions in a
series, all final positions, and all intermediary positions,
irréspective of the length of the series. This gives the
situation presented in Table 6.

7 A-N speakers F -1.62 0.55 +1.02
NF -1.98 020 +3.29
3N-Nspeakers [F+NF] +1.84 +1.65 +1.13

Tabie 6: reationship A- and N-accent in three major positions (in semitones)

Table 6 confirms, first of all, the findings of the auditory
analysis for experiment 3 depicted in Table 3 above: the 7
A-N speakers show negative values in both initial and mid-
position, while final position is highly positive, as a result
of the much higher peak on the noun. Moreover, the
average peak on the adjective is much higher in first
position than it is in mid-position, confirming the finding
that initial A-accents seem much more pronounced than
intermediate A-accents. Those tendencies are more
outspoken in NF- than in F-series, especially for the last
positions in the rows. Table 6 thus brings out the results
of Table 5 even more clearly. The 3 N-N speakers, which
we have also included here for comparative reasons (we
have added up F- and NF-series here), have positive values
in all three locations, reflecting a higher average peak on
the noun in all positions.

4. CONCLUSIONS

The preceding sections have provided both auditory and
instrumental evidence for the claim that prosody is indeed
used for structuring spoken discourse, both on the level of
information flow (signalling topical units) and the level of
interaction (signalling turn-taking). First of all, it has been
shown that, from the speaker's point of view, prosodic



demarcation is largely dependent on the type of discourse
setting: they clearly take into account whether his
conversational partner is likely to interrupt him or not.
Secondly, we found that both local (final intonation
contours) and global (pitch range, accentuation) cues appear
to be employed to structure spoken discourse. By
combining information and interaction in a relatively
simple interactive experimental setting, the pure
contribution of prosody to the structuring of the discourse
could be studied easily, although the precise impact of the
different prosodic features requires further investigation.

This study can be extended in a number of ways.
First of all, further perceptual research is needed to
determine the relevance of these prosodic cues to the hearer.
A kind of informal 'on-line' perceptual analysis was, of
course, provided by the second participants in all five
experimental settings, since, on top taking over tuns, they
also had to mark the discourse structure of the speech
produced by their interlocutor. This gives us the chance to
evaluate to what extent information flow was deduced
successfully. Despite the difficulty of some of the tasks,
success rate was quite high. Even for the most complex
task in experiment 5, viz. deciding whether the turn-final
series was 'complete’ or not, subjects scored significantly
above chance level (about 80 % correct). The perceptual
efficiency of the tumn-taking cues was also tested on-line, of
course, by virtue of the fact that interlocutors had to react
immediately by taking over the floor. Here, too, very few
problems occurred. One could argue, however, that pause
duration, or other factors, still functioned as important cues
here apart from intonation, although the fluency as regards
turn-taking is, on the whole, striking. Further perceptual
experimentation is clearly needed here to determine the
relative values of these different cues.

Secondly, it needs to be emphasized that both
information flow and interaction have been kept relatively
simple here; this research needs to be extended to more
naturally occurring data. This will pose methodological
problems, given the inherent contradiction between, on the
one.hand, collecting spontaneous data and, on the other
hand, collecting data over which some variable control is
possible. In another paper (Swerts & Geluykens 1992), we
have shown how a compromise might be struck for a
monologue setting. Similar methods wll have to be
developed for the study of prosody in interactional settings.

™ Both authors are also affiliated with the Belgian
National Science Foundation (NFWO) and with the
University of Antwerp (UFSIA and UIA, respectively).
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Figure 1: example of production strings and perception tasks employed in exp 1-5

Figure 2: Detailed description of intonation contours. * represent the accents in the contours
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ABSTRACT

Cue phrases such as okay and uh-huh are often multiply am-
biguous. Native speakers’ intuitions are that the various in-
terpretations of these items are distinguished prosodically.
Studies by Hirschberg and Litman [1, 2] confirm these intu-
itions for cue and non-cue uses of several items. This study
shows that various cue uses of an item can also be distin-
guished prosodically. Based on data from task oriented di-
alogs, three recurring pitch contours were found to correlate
with the presence or absence of two features of the discourse:
pronominal anaphora and turn taking.

1. Introduction

Certain linguistic expressions, termed ‘cue phrases’ (3],
or ‘discourse markers’ [4], convey information about the
structure of a discourse rather than contributing to the
semantic content of a sentence. Since cue phrases overtly
mark discourse information they have great potential as
a diagnostic for discourse structure. However a property
of cue phrases, noted by [3] and [1], is that they are gen-
erally ambiguous at least between discourse (cue) and
sentential (non-cue) uses, and often among multiple cue
uses as well. Hirschberg and Litman(1] and Litman and
Hirschberg[2] report that cue and non-cue uses of many
items can be distinguished by a combination of intona-
tional phrasing and type of pitch accent.

Native speakers have strong intuitions that cue phrases
such as “okay” can have many interpretations and that
the various interpretations can be distinguished prosod-
ically [5]. Given these intuitions, it seems likely that
prosody can contribute to distinguishing multiple cue
uses from each other as well as distinguishing them from
non-cue use. If speakers’ intuitions on the disambiguat-
ing effect of prosody with relation to cue phrases are
accurate, one expects to find at worst each prosodic cat-
egory correlated to a relatively small number of interpre-
tive categories, so that the prosodic information at least
narrows the available choices of interpretation.

Cue use interpretations can range over at least semantic,
pragmatic, discourse and interactional factors [4] (3] [6]
[7] [8] [9] [10] [11] [12]. Rather than hypothesize at the
outset about interpretations, I will focus on identifiable
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features of the context that correlate with the differential
distribution of various pitch contours. One of the goals
in developing this type of classification technique is to
produce theory-independent and relatively objective di-
agnostics of discourse structure. The descriptive results
of such techniques can then be used to investigate the
adequacy of a variety of discourse models in relation to
actual discourses.

2. Methods

Data for the study is from taped dialogs generated by
a task requiring two participants separated by a barrier
to cooperatively reconstruct a paperclip design. These
conversations are each about twenty minutes long and
provide a fairly large number of cue phrases. This pa-
per examines three of these paperclip task conversations
with a total of four speakers. Speakers are identified by
first initial and number. The conversations are repre-
sented in the tables in the next section by a sequence
of two speaker identifications. The speaker who started
with the completed design is listed before the speaker
who was trying to reconstruct the design.

The relation between prosody and interpretation of cue
words is investigated by forming natural groupings of F0O
contours and by coding for certain properties of contexts.
and identifying correlations between the FO groupings
and the context properties.

Grouping of FO contours was done using characteristics
such as relative FO height of the first and second sylla-
bles and general shapes of the two syllables (e.g. rise,
fall, level, degree of rise or fall). For each lexical item
it was relatively easy to divide tokens into natural in-
tonational classes by sorting pitch contours visually and
auditorily, without relying on any previously-assumed
system of description. This classificatory independance
is an advantage since the fit between existing descriptive
systems and natural data is often dubious [13]. Only
tokens that were the sole items in some level of intona-
tional phrase were used. This includes all tokens that
constitute an entire utterance by themselves and tokens
with sufficient phrasal separation so as not to be part of



a larger pitch contour.

Analysis of contexts was done with as few assumptions
about discourse structure as possible and without refer-
ence to a specific theory of discourse. Two factors were
considered in the classification of contexts:

1. distribution of pronominal anaphora and

2. turn taking behavior

As was done in Walker and Whittaker[14], I take the
distribution of anaphora to be an indirect indicator of
discourse structure. The arguement for using anaphora
distribution as an indicator of discourse structure is
based on the widespread observation (e.g. [3] [15]) that
pronominal anaphora to an antecedent outside the dis-
course segment(s) containing the pronoun is generally
not possible. Therefore, in relation to cue phrases, one
expects that if a particular instance of a cue phrase is as-
sociated with a discourse segment boundary, a pronoun
following that cue phrase should not be able to have an
antecedent which preceeds the cue phrase. Each conver-
sation used as data was coded from the transcript for the

locations of anaphoric elements and their antecedents. -

Both pronouns and definite noun phrases were included
in the anaphora database. Using the anaphora database,
cue phrases could then be examined for whether either
pronominal or definite NP anaphora took place across
them. Notice that this analysis of anaphora does not
take into account any details of discourse structure but
only whether any pronoun following a cue phrase has an
antecedent anywhere in the discourse preceding the cue
phrase.

The turn taking behavior was coded for changes of
speaker vs. continuation of a turn. The binary distinc-
tion is based on whether the same speaker talked imme-
diately following the item or whether the other speaker
talked.

Analysis was first done on G1B1 for the lexical item
“okay”. The results of that analysis were then tested
on B2C1 and C1B2 for “okay” and on all three data sets
for the item “uh-huh”.

3. Results
3.1. G1B1 “okay”

A striking result from the intonational anaylsis of this
first data set is that three especially clear contours
emerge from the visual and auditory classification pro-
cedure.

One FO contour type (ctl) is flat. The two syllables
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have very close FO values and each syllable remains at
its value for most of the syllable duration.

akphrl2
T

350 T T T T T

*¥e sy

Yy

1
396.05 396.1 396.15 396.2 396.25 396.3 396.35 396.4 396.45

Figure 1: ctl

The second contour type (ct2) has a first syllable higher
than the second with an abrupt transition. Both sylla-
bles have constant F0 value so are basically flat.

okphrld2

4384

437.9 438.2 438.3

Figure 2: ct2

In the third contour type (ct3), the first syllable is flat or
slightly falling. The second syllable is rising. The second
syllable begins higher than the end of the first and ends
considerably higher than any point in the first syllable.

The results on the first data set show that each of the
three most prevalent F0 contours correlates with a dis-
tinct context that can be identified by a combination of
pronominal anaphora phenomena and and turn taking
behavior. One FO contour type(ctl) is flat. The two
syllables have very close FO values and each syllable re-
mains at its value for most of the syllable duration.

Pronominal anaphora occurs across none of the 8 tokens
of ct2, while it does occur in 5 of 13 tokens of ct1 and ct3.
This supports the claim in [16] that ct2 was associated



oxphr12?
A

0 Y

40 e 4
385 395.1 395.2 385.3 395.4 395.5 395.6 395.7 395.8

Figure 3: ct3

with the end of a discourse segment. Ctl is always a '

turn continuation while ct3 is always a turn change, so
ctl and ct3 can be distinguished on that basis (see table
1 below).

[ G1B1 [ pronominal anaphora | turn change |

ctl 25% 0%
ct2 0% 0%
ct3 60% 100%

Table 1: Occurance of pronominal anaphora and turn
change across contour types in dialog G1B1

3.2. B2C1 and C1B2 - “okay”

The table below shows the distribution of contour types
across instances “okay” for all three data sets.

| [[ ct1 ] ct2 | ct3 |
G1B1 8 8 5
okay B2CL | 3 | 10 | 13
C1B2 7 4 8

Table 2: Occurance of contour types with okay across
dialogs

The two tables below show the occurance of pronomi-
nal anaphora and turn change for the second and third
data sets. The categorical association of ct3 with a turn
change observed in G1Bl1 is also present in B2C1 and
C1B2.

[ B2C1 [[ pronominal anaphora | turn change |

ctl 1 (34%) 2 (67%)
ct2 1 (10%) 6 (67%)
ct3 4 (31%) 13 (100%)

Table 3: Occurance of pronominal anaphora and turn

change across contour types in dialog B2C1

[ C1B2 || pronominal anaphora | turn change |
=) T (34%) 5 67%)
ct2 2 (50%) 3 (75%)
ct3 1 (13%) 8 (100%)

Table 4: Occurance of pronominal anaphora and turn
change across contour types in dialog C1B2

3.3. Uh-huh

Two of the three recurrent contours found with okay
also occur with uh-huh. The minor differences between
a contour type occuring on okay and the same contour
type occuring on uh-huh can be attributed to segmental

" effects. As can be seen in table 5 below ct2 does not
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occur with uh-huh. The number of occurances of ctl
and ct3 varies considerably across speakers.

| ct1 | ct2 ] ct3

G1B1 12 0 40

uh-huh  B2C1 2 0 12
C1B2 1 0 10

Table 5: Occurance of contour types with uh-huh across
dialogs

Only data for turn changes is shown in the table 6 below
since the presence or absence of pronominal anaphora
only distinguishes ctl and ct3 from ct2 but not from
each other. Pronominal anaphora did occur across both
ctl and ct3 with uh-huh as was the case for okay.



—

ctl
ct3

[| turn change |

13 (87%)
61 (98%)

Table 6: Occurance of turn change across contour types
for uh-huh

4. Discussion
4.1. Ct3 and turn change

Across four speakers and two different lexical items ct3
categorically marks a turn change. The one instance
of ct3 on “uh-huh” which is not listed in the table as
turn change is actually a coding dilemma since in this
case immediately following the ct3 marked “uh-huh” ,
both speakers talk simultaneously. Rather than being a
counter example, this instance gives direct evidence that
the other speaker actually did interpret the “uh-huh”
with ct3 as signaling a turn change. The transcript of
this instance is shown below, brackets indicate simulta-
neous talk.

(1)
222 B1: ub-huh. [fat?]

G1: [and the] fat end will be
facing away from you

223

4.2. Ct2 and the absence of pronominal
anaphora

This data clearly shows that the presence of ct2 on an in-
stance of “okay” proscribes pronominal anaphora across
that instance. There are no instances of “uh-huh” with
ct2. This is consistent with an analysis of ct2 as mark-
ing a discourse segment boundary. Intuitively “uh-huh”
cannot be used to mark discourse segment boundaries.
We would therefore predict that “uh-huh” would be in-
compatible with ct2, and this is in fact the case. What
particular properties of “uh-huh” are responsible for this
difference in distribution between it and “okay” is a topic
of ongoing research.

Three instances of ct2 in B2C1 and C1B2 seem to con-
tradict this analysis of ct2 as a boundary marker. How-
ever, in examining these 3 instances, it is clear that they
are only apparent counter examples to the generalization
that ct2 marks the end of a segment.
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(2)

25 B2: black white red yellow

26 C1l: black white red yellow

should these be linked?

27 B2: and these are all linked

right
28 C1: okay

C1:
okay

29 black white red yellow,

30 B2: okay and I would say
these put them from the the
distance from the top to the
bottom should be maybe ten

inches

)

99 C1: uh and the black one is
going to come up just about
below just a hair below where
the other black one is in the

middle

100 B2: okay

B2: so it’s about on the same
level as the blue one in the in
the far line

101

(4)

216 B2: [over an inch to

the right] [(())]

217 B2: okay

218 C1: you got that

219 B2: yeah

All three examples are explained if a speaker can only
end his or her own discourse segment. So in (2) the
speaker ends the segment consisting of his utterance in
line 29. Since line 29 is embedded in B2’s larger segment,
which includes lines 25, 26, 27 and 30, the closure of 29
does not affect the ability of “these” in 30 to have “these”
in 27 as an anaphoric antecedent. Similarly, the “okay”
on line 217 in (3) has only itself to end, so does not efect
the subsequent anaphora to C1’s utterance. In (4) the



“okay” can end at most itself and line 216. Notice that in
this case C1 seeks additional feedback after B2’s “okay”
before continuing, since he does not have the clear turn
change marking that would have been provided had B2
used ct3 instead.

4.3. Ct1

The clear difference in turn taking behavior between ctl
and ct3 in G1B1 was not observed in the other two data
sets. So for the data as a whole ct1 and ct3 cannot be
distinguished by the discourse features discussed in this
paper in cases where there is a turn change. Ct1 simply
conveys nothing to a hearer about whether not a turn
change will follow. Obviously there are many discourse
features that have not been discussed in this paper that
might differentiate ctl and ct3 in all environments. Re-
search is underway to investigate such additional dis-
course features. Another question which needs to be
addressed in relation to ctl is why such a striking dif-
ference between G1B1 and the other two data sets. The
answer to this question may involve issues of individual
and sociolinguiguistic variation. Another possibility is
that there is a difference related to percieved need for
clarity by the speakers. If speakers have to make exten-
give corrections of prior discourse perhaps the frequency
of the ambiguous ct1 would be reduced in the corrective
dialog. These issues need to be addressed by future re-
search on additional discourse features and on additional
data.

4.4. Prosody and interpretation

The data shows how two of the contours discussed in
this paper reduce the range of interpretation a hearer
can have for the cue phrases with which the contours
are associated. In working toward results that can ex-
plain how a hearer can use prosody, it is valuble to start
from a data driven analysis of the prosody. The prosody
is part of the speech signal in a way that abstract dis-
course categories are not. We would like to have an ac-
count which explains how the prosody provides informa-
tion about interpreting the discourse and not the other
way around. It is unlikely that a top-down approach
to prosody would have led to investigating the particu-
lar contours discussed in this paper. It seems even less
likely that top-down approach based on discourse cate-
gories would.

In addition to showing how prosody can reduce the range
of interpretation of a cue phrase, these results suggest
that in some uses of cue phrases the prosody matters
more than the particular lexical item. For example,
“Okay” and “uh-huh” function in the same way when
uttered with ct3. Although the number of analyzable
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tokens of other cue phrases in this data is too small to
arrive at any conclusions, analysis of the usable tokens
suggests that a number of other items, such as “right”,
“yeah”, “alright” and “so”, can serve the same func-
tion as “okay” and “uh-huh” when uttered with ct3. It
also appears that like “okay”, “right” and “alright” with
ct2 can function as discourse segment boundaries. Cue
phrases are not entirely vacuous semantically and the se-
mantics of the item can interact to generate implicatures
when the semantic content of the item is not being used
directly. For example, if “so” is used with ct3, the func-
tion is the same as with other items such as “okay” and
“yh-huh” namely to prompt the other speaker to talk,
to pass up a turn. But with “so” the semantics of “so”
which is to conjoin a fact, action or event with its result
[4] comes through as an implicature that what should fol-
low should be a result of the prior turn. The person who
utters “so” with ct3 when they could have used “okay”
or “uh-huh” seems to be conveying that the other person
should go on AND get to the point(=result). Ct3 can
be thought of as marking the item to which it attaches
for an interactional interpretation.
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okay talked part of entire own total | percent used
over | larger phrase | utterance | phrase
G1B1 15 44 22 33 114 48%
B2C1 41 42 42 46 170 49%
C1B2 14 10 30 11 65 63%
Table 7: Frequency and phrasing of okay
uh-huh || talked part of entire own | total | percent used
over | larger phrase | utterance | phrase
G1B1 13 2 60 8 83 82%
B2C1 8 0 25 1 34 76%
C1B2 3 0 13 0 16 81%

Table 8: Frequency and phrasing of uh-huh
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ABSTRACT

Recent attempts to analyze the function of intonation in dis-
course (both monologue and dialogue) classify the data ac-
cording to type of intonational tune [4, 7] and make a more or
less general characterization of the discourse function associ-
ated with utterances containing the particular tunes [8, 5).
The literature shows convincingly that intonation signals
boundaries in discourse structure, but lacks a clear specifi-
cation of discourse function. A suitable discourse taxonomy
is needed to fine-tune the relationship between intonation
and discourse function. A recent analysis of dialogue [6] pro-
vides a framework of conversational games which allows more
fine-grained examination of prosodic function. The current
paper introduces an intonational analysis of single word ut-
terances based upon such a framework and compares results
in progress with previous work on intonation.

1. INTRODUCTION

Recent approaches to the analysis of intonational funec-
tion within dialogue include an examination of the tunes
carried by single-word cue phrases (e.g. now [4], okay [5],
and others [7]) across different discourse situations. The
literature also includes a more sweeping approach toward
classifying phrase-final tunes which presents broadly
generalized discourse functions for each of three types
of intonational tune: phrase-final rise, level, and fall [8].
Since there is currently no commonly accepted grammar
of discourse, these studies devise their own relevant dis-
course categories. Hockey [5, p. 1] reflects upon the
problem, with reference to cue phrases. She states that
cue phrases

...convey information about the structure of a
discourse rather than contributing to the se-
mantic content of a sentence. Context
and prosody are major factors contributing to
differences in interpretation among various in-
stances of a cue phrase. In order to investigate

*An earlier version of this paper appears in the Proceedings
of the 30th Annual Meeting of the Association for Computational
Linguistics, 1992, 282-284.

t A UK Overseas Research Student Award provides partial sup-
port. I would like to thank my advisors Stephen Isard and D.
Robert Ladd for advice on this work.
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the connection between prosodic features and
uses of a cue phrase, uses must be identified.

The above is partly a response to Hirschberg and Lit-
man [4, 7] who limit their description to a binary dis-.
course/sentential distinction. Litman and Hirschberg [7]
leave the analysis of cue phrase function to the inter-
pretation of various specific discourse approaches and
instead focus on validating their prosodic model of cue
phrase use [4] with additional data from monologue. The
model specifies that a cue phrase in discourse use will oc-
cur either alone in a phrase (with unspecified tune) or ini-
tially in a larger phrase (deaccented or with a low tone).
Thus, Litman and Hirschberg leave open the question of
how their prosodic model could further specify discourse
function.

McLemore [8] approaches discourse as structured by top-
ics and interruptions. Her data includes announcements
given at Texas sorority meetings and conversation be-
tween members. She finds that phrase-final tunes indi-
cate certain general functions: rising tune connects, level
tune continues, and falling tune segments. Context de-
termines how each of these tunes operates. For instance,
phrase-final rise, indicating non-finality or connection,
can manifest itself as turn-holding, phrase subordina-
tion, or intersentential cohesion. Likewise, the other
tunes perform slight variations on the function of con-
tinue and segment according to context.

Hockey [5] admits to settling upon an arbitrary system of
discourse classification after attempting to adopt a previ-
ous analysis based upon a somewhat similar set of speech
data (trying to map discourse categories from conversa-
tion at a library reference desk to talk arising from a pa-
perclip task). She focuses on task oriented dialogue and
attempts to specify discourse function of the cue phrase
okay. She presents her results in terms of intonational
contours and their corresponding discourse categories,
finding that they correlate with McLemore’s [8] results:
89% of rising contours occur where the speaker was pass-
ing up a turn and letting the other person continue; 86%
of level contours serve to continue an instruction; 88%
of falling contours mark the end of a subtask. But her



categorization of discourse is still weak in that it is not
replicable.

Admittedly, there are a limited number of intonational
tunes (low rise, high rise, level, fall, etc.). But limitation
in intonational tune should not force a limitation in dis-
course category. Detailed understanding of intonational
function is necessarily linked to a more robust view of
discourse structure. These previous studies provide good
intonational analysis but within vague discourse struc-
tures.

2. CONVERSATIONAL GAMES IN
DIALOGUE

The analysis offered by Kowtko, Isard, and Doherty-
Sneddon [6] provides an independently defined taxon-
omy of discourse structure which allows a closer exami-
nation of how intonation signals speaker intention within
task oriented dialogue. In the analysis, linguistic ex-
changes termed conversational games (from a tradition
of literature originating in [9]) embody the initiation-
response—feedback patterns which relate to underlying
non-linguistic goals. It is through the framework of
games and their components, conversational moves, that
the intonation of single word utterances can be compared
with their discourse function, as intended by the speaker.

A conversational game is defined as consisting of the
turns necessary to accomplish a conversational goal or
sub-goal. The initiating utterance determines which
game is being played and is similar to the core speech
act in Traum and Allen [10]. In the terms of Clark and
Schaefer [3], the initiating utterance serves as presenta-
tion phase and the ensuing response and feedback moves
function primarily as acceptance phases. Implicit, mutu-
ally agreed rules dictate the shape of a game and what
constitutes an acceptable move within a game. These
rules embody procedural knowledge which speakers em-
ploy in everyday conversation.

The repertoire of games and moves in Kowtko et al. [6]
is based upon a map task (see [1], for a detailed descrip-
tion): One person is given a map with a path marked
on it and has to tell another person how to draw the
path onto a similar map. Neither participant can see
the other’s map.

The nature of the map task is such that from the con-
versations the speaker’s intentions remain fairly obvious.
Kowtko et al. [6] report that one expert and three naive
judges agree on an average of 83% of the moves classified
in two map task dialogues. Six games appear in the dia-
logues: Instructing, Checking, Querying-YN, Querying-
W, Explaining, and Aligning. They are initiated by the
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following moves:

INSTRUCT Provides instruction

CHECK Elicits confirmation of known
information

QUERY-YN Asks yes-no question for unknown
information

QUERY-W  Asks content, wh-, question for
unknown information

EXPLAIN Gives unelicited description

ALIGN Checks alignment of position in task

Six other moves provide response and additional feed-
back.

CLARIFY Clarifies or rephrases given
information

REPLY-Y Responds affirmatively

REPLY-N Responds negatively

REPLY-W Responds with requested
information

ACKNOWLEDGE Acknowledges and requests
continuation

READY Indicates intention to begin a
new game

Since the map task involves one player instructing an-
other on how to draw a path, the conversation naturally
consists of many Instructing games. The structure of
games allows for looping of response and feedback moves
within a game and nesting of games.!

The prototypical game consists of two or three moves:
initiation, response, and optionally feedback. The large
majority of games (84% from a sample of 3 dialogues,
n = 65) match the simple prototype. Games that do not
match the prototype are still well-formed, having extra
response—feedback loops, nested games, or extra moves.
Very few games (less than 2%) break down as a result of
a misunderstanding or other problem.

Here is an example of a prototypical Instructing game.
The vertical bar indicates the boundary of a move:

A:  Right,|| just draw round it.
READY || INSTRUCT

B: Okay.
ACKNOWLEDGE

Conversational game structure offers a taxonomy which
specifies both the function and context of an utterance,
as move r within game y. This facilitates the study of
the function of intonational tune, since the tune reflects

1 As a comparison with Clark and Schaefer [3] embedded games
often coincide with instances of embedded contributions in the
acceptance phase.



an utterance’s conversational role.

3. INTONATION IN GAMES

Using data from map task dialogues [1], I have been an-
alyzing single words which compose moves within them-
selves: right, okay, aye,® yes, no, mmhmm, and uh-huh.
They typically surface as 5 of the 12 moves in the games

analysis [6]: READY, ACKNOWLEDGE, ALIGN, REPLY- -

Y, and REPLY-N. The current data set consists of 56 out
of 80 single word moves spoken by 3 of the 4 conversants
in 2 dialogues. For purposes of this study, I am excluding
words which form partial utterances (24 of the 80), thus
avoiding any interference with accents in the speakers’

larger intonational phrases. I have intonationally tran-
scribed each word as high level (H), low level (L), rise
(LH), fall (HL), rise-fall (LHL), and fall-rise (HLH).

In order to compare my results with those of McLemore
[8] and Hockey [5], I have tried to interpret each utter-
ance as belonging to one of the three general, functional
categories. Certain trends become visible: ACKNOWL-
EDGE moves after EXPLAIN or INSTRUCT, which inter-
rupt the speaker without taking control, typically con-
nect; READY and ACKNOWLEDGE moves which pre-
cede other moves by the same speaker continue; REPLY-
Y, REPLY-N, and ACKNOWLEDGE after EXPLAIN or a
response move (specifically elicited moves) segment.

The data yield the results shown in Table 1.3

Table 1: Intonational Tune vs. Dialogue Function

Connects Continues Segments
Rising 1 0 5 17%
Level 12 3 20 9%
Falling 1 0 14 93%
% 100% 36%

From the table, we see that 17% of rises appear as con-
necting moves, 9% of levels as continuing moves, and
93% of falls as segmenting moves. Only the last cat-
egory matches other published results. Similarly, ana-
lyzing the data according to general discourse function
(looking down the columns) reveals that only one of the
three categories appears to match previous results: con-

2Participants in the map task were taken from the population
of undergraduates at Glasgow University, and the dialogues con-
sequently contain Scottish English.

3The score of 93% is significant (p < .01). The 7% is also
significant (p < .01) and the 9% borderline (p < .05), although
opposite to predicted results. All other results are statistically
non-significant (p > .05), according to the Kolmogorov-Smirnov
One-sample Test.
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tinuing moves have a level intonational tune. It is pos-
sible that my classification of utterances would not be
corroborated and cause some of the disagreement. Also,
it is possible that dialectal variation would account for
some of the difference, but I believe that these factors
do not account for the difference in results.

These results reflect an intonation-based approach. In-
formation may be lost in the process of collapsing various
discourse contexts into three intonational categories (as
in [8]) and then limiting discourse categories to match
those three existing intonational categories (as in [5]).
Using independently motivated discourse categories, in
a discourse-based approach, should allow one to see
clearer, more detailed results.

When categorized according to move (specific function)
and position in game (discourse context), trends begin
to emerge from the data. Granted, the numbers for
each category are currently small and not statistically
reliable, but some trends are striking and suggest that
more data will prove to yield interesting results. Of the
56 data points considered here, three moves are rep-
resented: REPLY-Y, REPLY-N, and ACKNOWLEDGE.
We find that when one of the utterances appears as a
REPLY-Y move in an Aligning game, the tune will be
level if the game is embedded, otherwise falling. REPLY-
Y and REPLY-N moves within Querying- YN games vary
according to the previous speaker’s last accent. The
tune is low level when the previous speaker ends low and
falling when the previous speaker ends high. A single
word appearing as an ACKNOWLEDGE in an Ezplain-
ing game generally carries a low level tune. When in an
Instructing game, it carries a falling or rising tune af-
ter an ALIGN move or continued INSTRUCT move, and
otherwise a level tune. Within a Querying-YN game,
there are not yet any clear patterns for the ACKNOWL-
EDGE move, as half of the tunes are level and half falling.
Within a Querying-W game, the tune is rising. These
results are summarized in Table 2.

1 have considered two theories as to why the previous
speaker’s last accent influences the tune of a conversa-
tional move. Firstly, there is the possibility that both
speakers cooperatively maintain an overall tune (through
pitch concord which matches the final key of one move
and the initial key of the next move [2]). However, if
this were the case, we would expect to see more influ-
ence from the previous speaker’s accents in other cate-
gories of conversational move. More likely is the second
possibility that the difference in last accent represents a
different nuance of meaning, to which the hearer then
responds appropriately. The question of what influences
the previous speaker’s last accent in a move remains un-
known.



Table 2: Intonation Associated with Move X in Game Y

ACKNOWLEDGE | Instructing LH/HL

Move Game Tune Additional Factors Data
REPLY-Y Aligning H/L game is embedded 50f5
HL otherwise lof1
REPLY-Y/N Querying-YN | L prev. speaker ends low 5of 5
HL prev. speaker ends high 50f 6
ACKNOWLEDGE | Explaining L 3of4

after ALIGN or continued
INSTRUCT (i.e. elicited) | 8 of 10

L/H otherwise 15 of 18
ACKNOWLEDGE | Querying-YN | L/H no clear pattern 3of3
HL no clear pattern 3of3
ACKNOWLEDGE | Querying-W | LH lofl
Work is progressing on other dialogues, amassing enough 9. Power, Richard, A Computer Model of Conversation,

pitch trace data to allow clear patterns to emerge for
each type of move in each game context. The goal 1is,
within a discourse context, to be able to predict an ut-
terance’s function or move, given the intonation, and,
conversely, predict intonation, given the type of move.
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ABSTRACT

Igbo, a language of the Kwa branch of the Niger-Congo fam-
ily, is spoken by about 15 million people in southeastern Nige-
ria. Its phonology, morphology and syntax have been widely
studied (e.g. [1, 2]), especially with reference to the intricate
patterning of lexical tone. This paper is a preliminary study
of the phonetic interpretation of Igbo tone. We use an ex-
perimental method first applied to English ([4, 5]), in which
a speaker varies pitch range orthogonally with variation in
tonal material, and we compare the success of different mod-
els in characterizing the interaction of tone identity, phrasal
position, tone sequence, and pitch range in determining pat-
terns of measured FO values. From the statistical structure of
these data, we draw several conclusions about Igbo tone and
its phonetic interpretation.

(A shorter version of this paper was published as [3])

1. Lexical Tone in Igbo

In this section, we will introduce the system of lexical
tone in Igbo, especially as it relates to the design and in-
terpretation of the experiments we have done. We pass
over in silence most of Igbo’s intricate and fascinating
tonal phonology, since our immediate concern is with the
phonetic interpretation of the surface tonal categories.
However, the basic nature of these surface categories will
emerge as a crucial question.

An Igbo syllable can have one of three tonal categories,
known as “high” (H), “low” (L), “mid” (M). The Hand L
tones occur freely, but the M tone can only occur following
an H tone or another M tone. Thus there are five possible
tone patterns for two-syllable words: (1) HH, (2) HL, (3)
LH, (4) LL, (5) HM. Monosyllabic words are rare, and all
of those that can occur in isolation have high tone.

Among the Igbo as elsewhere, speakers are free to change
their pitch range, and do so for many reasons. We may ask
whether tonal distinctions are nevertheless maintained—
for instance, is HH in a low pitch range distinguished from
LL in a higher one? Are HM and HL kept distinct? If
so, how? Our experiments provide a tentative answer:
contextual effects in the system of tonal interpretation
largely maintain the distinctions among bitonal patterns
as pitch range varies.
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There are several general effects that modify the realiza-
tion of Igbo tones in phrasal context. One of the most
important of these is known as “downdrift,” which pro-
gressively lowers H and L tones when they occur in se-
quence. Thus on one typical pronunciation of the phrase
Abandbi éma, “good Abanobi,” the successive minimum
and maximum F0 values were as follows:

TEXT: A ba no bi oma
TONES: H L H L H
Fo: 237 178 210 158 181

A model for the phonetic interpretation of Igbo tone must
obviously take account of downdrift. The term “down-
step” is used to refer to a different circumstance. Al-
though some phonologists have treated Igbo “mid” tones
as a third tonal category, distinct from high and low (e.g.
[6], [7]), others (e.g. [1]) have interpreted the restricted
distribution of the “mid” tone to mean that it is actually
just a “high” tone that happens to be “downstepped”,
i.e. realized at a lower pitch. On this view, HM is actu-
ally H ' H, where the raised exclamation point marks the
downstep location. This situation (or its counterpart in
other tone languages) has been given various phonological
interpretations:

1. the downstep marker may be reified as a separate
phonological entity, as suggested by the exclamation-
point diacritic;

2. downstep may be viewed as the consequence of a
“floating” low tone between the two high tones,
which thus triggers lowering by the more general pro-
cess of downdrift, but is not otherwise realized ([8],

[9);

3. the downstepped sequence HM may be viewed as the
expression of two distinct high tones, whereas an HH
sequence is viewed as a single high tone spread over
two syllables ([1]).

One obvious question is whether downdrift and downstep
are phonetically the same, as we might expect from the



second hypothesis given above. One of our experiments
suggests that Igbo downdrift and downstep are phoneti-
cally different, in a way that may be interpreted to sup-
port a variant of Clark’s theory in [1].

2. Design of the experiments

We will mark Igbo tone using the system of [22, 11], which
expresses the concept of downstep made explicit in Clark’s
theory: “high” is written with an acute accent; “low” is
written with a grave accent; an unmarked syllable contin-
ues the previous tone; and a repeated “high” tone mark is
interpreted as “mid.” In this system, as in all the similar
tonal orthographies known to us, downdrift is not marked,
because it is assumed to be automatic (or if variable, only
expressively so).

In this notation, the materials for our first experiment
consisted of the 13 words:

HH: isi head Oke male ire tongue

HL: isi odor okeé boundary ire to be effective
LH: isii siz Oké rat

LL: isi blindness Oke share ire effectiveness
HM: isi to cook iré to sell

On each trial, the subject was asked to read a word or
phrase in one of three modes: addressed quietly to some-
one seated nearby; addressed to someone seated on the
other side of a broad table, a little more than a meter
away; or addressed to someone at the other end of a room,
about 10 meters away. 195 utterances (five repetitions of
each phrase in each mode) were elicited in random order.
The subject was a man aged 45, from the village of Awo-
Omamma in Imo State, about halfway between Owerri
and Onitsha.

This procedure produces a good deal of pitch range vari-
ation, of the kind involved in thus “raising” or “lowering”
the voice. Comparable measurement points in different
tokens of the same tonal type have F0 values up to about
an octave apart, which is several times larger than the
difference between lexically-distinct tone categories in a
given pitch range. As a result, we often find (for instance)
that an initial L tone in a wide-pitch-range utterance is
actually higher than an initial H tone in a narrow-pitch-
range utterance.

Loudness and duration also vary in an experiment of this
type, giving an independent indication of the speaker’s
level of vocal effort. We would like to point out that
there are many other functional dimensions that are of-
ten associated with FO effects that could be described in
terms of “pitch range” variation. Examples include the
speaker’s overall level of arousal, the topic structure of
the discourse, and the relative prominence of particular
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words and phrases. It should not be assumed that all
such F0 effects will show the same patterns as the effects
we have studied here, which are linked with the distance
of an interlocutor.

We will not model the duration and amplitude effects of
the range variation that we have induced, nor will we try
to model all aspects of the FO contour. We will repre-
sent the pitch of each syllable by a single value, taken
automatically from the FO time-function. We have tried
various definitions for this representative value, including
the value at the syllable mid-point and the average or me-
dian value; we find that the general structure of the data
is the same, but the cleanest patterns result when we pick
the maximum value for H tones, and the minimum value
for L tones. We will discuss this point somewhat further
when we consider the question of whether high tones are
raised before low tones.

Like many (but apparently not all) tone languages, Igbo
shows a pattern in which tones occuring later in a se-
quence are sometimes lowered relative to the values for
the tones occuring earlier. In order to model these down-
trends, we need to look at F0 patterns in longer sequences
of tones. Thus our second experiment used the 13 phrases
shown below, each produced six times in each of the three
pitch-range modes. These phrases are personal names, or
concatenations of personal names with “na” and, a con-
struction chosen because it is semantically flat, and also
fails to induce the complex tone changes that occur with
many syntactic combinations.

1  Diké na Ama HM L HH

2 Ike na Ama HH L HH

3  Ibé na Ama HL L HH

4  Nne Uba na ibe HH MH L HL
5 Ugwu na Ibe HH L HL

6 Ama nalbé HH L HL

7 Ama na fke HH L HH

8 Ikena Amana Aba HH L HH L HH
9 On@ oma HM HH

10 Oluka oma HLH HH

11  Onwukd oma HHM HH

12 Abandbi éma HLHL HH

13 Abarikwi oma HLHM HH

The term downdrift applies to the regular lowering of H
and L in alternating sequence, while downstep is used
for the so-called “mid” tone, which is thus considered to
be a lowered version of H. The materials in Experiment
2 are designed to let us characterize and compare these
phenomena.



3. Results: Experiment 1

Figure 1 shows the some data from Experiment 1 as a a
scatter plot in which the X axis shows the F0 value of the
first syllable, and the Y axis shows the FO value of the
second syllable. The y = z line is plotted as well.
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Figure 1: Igbo HH (X) LL (O) Disyllables.

We can see several things in Figure 1. First, although
the points span a broad range, their relationship is quite
.a tight one: the correlation of the HH measurements is
.988, while the correlation of the LL measurements is .905.

Second, the two H tones are generally about equal in
value, but the second of the two L tones is usually lower
than the first. Functionally, this helps distinguish an HH
sequence in a low pitch range from an LL sequence in a
high pitch range. We can express the same difference be-
tween the HH and LL data by saying that the LL trend is
best fit by a line with a slope less than .5 and a non-zero
intercept, while the HH data is not statistically distin-
guishable from y = z. Regression on the HH data gives
a slope of 1.0 (standard error .025), and an intercept of
-6.8 (s.e. 4.7). Regression on the LL data gives a slope of
44 (s.e. .032), intercept 51.9 (s.e. 4.5).

Figure 2 shows that the H/L proportion is systematically
greater in the HL order than in the LH order, consistent
with the fact that L is lower in the second position of
LL sequences. Also, the HL data is clearly requires a
non-zero intercept, while the LH data does not. Thus
regression on the HL data gives a slope of .25 (s.e. .03),
with an intercept of 60 (s.e. 6.1), while the LH data gives
a slope of 1.3 (s.e. .08), with an intercept of -5.7 (s.e.
12). The HM data gives a slope of .92 (s.e. .03), and an
intercept of -5.6 (s.e. 5.4). The fact that the HM slope
is so much greater than the LL slope calls somewhat into
question the interesting suggestion of Stewart ([12]) that
the lowering of final low syllables is to be interpreted as
“another manifestation of key lowering,” a cover term in
which he includes downstep.
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Figure 2: Igbo HL (X) LH (O) HM (=) Disyllables.

The patterns in the data of Experiment 1 suggest a model
in which the F0 is predicted tobe T+ T R F D. Here T is
a factor that has one value for H and another for L; Fis a
factor that is < 1 for L in second position and 1 otherwise;
D is a factor that is < 1 for a “downstepped high” (here
mid) tone; and R is a “latent variable” representing the
pitch range of a given utterance. This model yields the
following expressions for predicting the syllable 2 pitch
(y) from the syllable 1 pitch (z) in a given utterance:

HH y ==z

HL y = (FL/H)z+(1-F)L
LH y = (H/L)

LL y= Fz+(1-F)L

HM y = Dz+(1-D)H

The model suggests values for the L and H parameters
which are quite reasonable, given the speaker’s observed
FO in low pitch-range utterances. The model also predicts
significant intercept terms in the LL and HL cases, where
we did find them, and no intercepts in the HH and LH
cases, where we didn’t. Unfortunately, it predicts an in-
tercept in the HM case as well, where we didn’t find one;
the predicted intercept is small, since 1 — D appears to
be small, but this may point to a problem in the model.
(T+TRF)D would predict no intercept for the HM case;
space does not permit further exploration.

We should point out that this model embodies some prob-
ably wrong assumptions about the nature and environ-
ment of the lowering conditioned by D, namely that (in
disyllables) it applies only to the HM sequence, and not
(for instance) to the L in the HL sequence.

Having decided on the structure of our model (right or
wrong), we can optimize its parameters with respect to
the whole data set.! Doing this on the data of Experiment

1Treating the R parameters as latent variables, we use the down-
hill simplex method ([13]) to perform the optimization.
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1, assuming the T+T RF D model with D applying only to
the HM case, we get parameter estimates H=112, L=86,
F=0.42, D=0.80, and an RMS error across all the data of
6.2 Hz. Figure 3 plots the result of replacing each data
point with its model counterpart. In this plot, the basic
features of the data set are well captured. Given space
limitations, we leave it to the reader to convince herself
that certain other simple functional forms for the model,
-such as TRFD, T+ R+ F + D, and so on, produce
qualitatively wrong predictions. Their overall prediction
error is significantly higher, but just as important, some of
the key qualitative aspects of the data are misrepresented.
We find it especially interesting that the all-multiplicative
model makes such obviously wrong predictions, since this
failure calls into question the popular practice of using a
semitone scale for FO contours.

4. Results: Experiment 2

The second experiment permits us to explore some other
interconnected questions about the phonetics of Igbo
tone. For instance, we can ask whether downdrift affects
both H and L tones in the same way; whether downstep
and downdrift are the same; and whether H is raised in
front of L.

4.1. Raising of H before L

We take up the last point first, since it affects the mea-
surements used in evaluating the other issues. In two
independent studies of Yoruba, Connell and Ladd ([14])
and Laniran ([15]), suggest that H tones are raised before
L. They offer various arguments, notably the fact that the
final H in sequences such as HHL, HHHL, HHHHL, etc. is
markedly higher than the non-final occurrences, and that
this effect is not seen in sequences such as HEM, HHHM,
HHHHM, etc.

There are no exactly comparable cases in Igbo, since
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Yoruba has a true, freely-distributed M tone, whereas
Igbo’s M tone is a downstepped H. Still, we ought to be
able to see the effect in Igbo, mlutatis mulandis.
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Figure 4: Ama na Ike (far interlocutor)

Some examples seem to suggest that raising of H before
L also holds in Igbo, as figure 4 clearly exemplifies. This
figure shows the phrase “Ama na [ke” (tone pattern HH
L HH) spoken in the version with a distant interlocutor
(and thus a high and broad pitch range) We can clearly
see that the second syllable of “Ama” is much higher than
the first.
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However, we are not convinced that this fact should be
interpreted in terms of a rule of high-before-low raising.
Essentially the same pattern for “Ama” would be possible
in the absence of a following L tone. Indeed, the presence
of more than one H syllable is by no means required.
For instance, the FO track (shown in figure 5) for the
isolated monosyllable “yd” (he) shows a rising contour
that is rather similar to the rising pattern seen on “Ama”



in figure 4, and quite similar rising patterns could be seen
in utterances that begin with three H syllables.

In general, the starting FO for utterance-initial H-tone
stretches in Igbo is variable, but almost always lower than
the peak FO, which is usually not reached until near the
end of the sequence of H-tone syllables. It is not clear
what governs the variability in this matter, but stretches
of different numbers of H syllables show qualitatively sim-
ilar patterns, whether in isolation, before L, or before M.

Furthermore, this behavior seems to be a particular case
of a much more general non-equivalence of FO values
realizing adjacent equal tones. Similar phenomena in
Yoruba are extensively discussed by Laniran. In our much
more limited examination of the Igbo case, these phenom-
ena seem consistent with a system in which a block of
contigous “same-toned” syllables (or other tone-bearing
units) have just the same number and type of F0 targets
that a single syllable in the same context would have.
This view is a sort of phonetic version of the phonologi-
cal principle known as the Obligatory Contour Principle,
or OCP. The phonological OCP principle has the conse-
quence that a stretch of segments with the same value
of a phonological feature must represent a single feature
spread over the whole sequence. Our phonetic version of
this principle suggests that a tone spread over a stretch
of tone-bearing units will only be interpreted phonetically
one time, regardless of the nature and quantity of the
units that it is associated with (abstracting away from
coarticulatory effects that may arise when targets are
crowded too close together, or physical interactions with
other on-going articulations). This hypothesis contrasts
with systems in which each tone-bearing unit in such a
block is subject independently to FO interpretation.

Laniran’s treatment of Yoruba is intermediate between
such a “phonetic OCP” system and a system in which
each tone-bearing unit is given independent F0 interpre-
tation. The raising of the last H in a sequence when an
L tone follow is one key case in which additional targets
seem to be required. This is not the place to examine this
matter in any detail, but it seems to us that the Yoruba
examples might be amenable to a treatment in which the
H-tone targets in the sequences HL, HHL, HHHL, etc.
have the same number and the same timing principles
regardless of the count of H tones.

Note that we accept Laniran’s argument that the H tone
target is raised in Yoruba before L vs. M. However, our
Igbo data provide quite a strong argument against the
view that a similar process operates there. This argument
arises from comparing the relationship of the two H tone
targets in HLHL sequences and in HLHM sequences. If H
were raised before L to anything like the same extent that
Laniran suggests for the case of Yoruba, the relationships
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should be significantly different in the two cases.

Figure 6 presents a scatter plot of this relationship in
our data. As this figure suggests, the two cases are not
statistically distinguishable. This makes it rather unlikely
that Igbo has a general rule of H raising before L, and
suggests that the apparent existence of such an effect in
examples like figure 4 must be explained in terms of other
FO-interpretation principles.
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Figure 6: H/H Relationship in HLHL (O) vs. HLHM (X)

Applying this assumption, we will treat patterns such as
HLH, HHLHH, and HLLHH in the same way for purposes
of evaluating the scaling of downdrift, choosing the FO0
minima and maxima (wherever they occur) as the points
of reference.

4.2. Effect of downdrift on H and L
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Figure 7: Downdrift on L (o) and H (H)

Does downdrift affect H and L tones in the same way?
The answer appears to be “yes” in Igbo. Figure 7 shows
successive L tones in an HLHL sequence are clearly low-
ered. Furthermore, the relationship between pairs of
downdrifting H tones in an HLHL sequence (plotted with



character “H”), and the relationship between pairs of
downdrifting L tones further along in the same sequence
(plotted with character “0”), appear to be the same. Nat-
urally H tones are higher than L tones, other things equal,
and so the L tone pairs tend to be drawn from a lower
region of the distribution—but the distribution seems to
be the pretty much the same for both kinds of tone pairs.

4.3. Downstep vs. downdrift

Is downstep (the lowering of M tones after H) the same
as downdrift (the lowering of the second H in an HLH se-
quence)? Our data suggest that it is not. We take down-
drift data from sentences 2, 3, 5, 6, 7, 8, 10, 12 and 13 of
experiment 2, using only the first downdrift in sentence 8.
We take downstep data from the HM words of experiment
1, and from sentences 1, 9, and 11 of experiment 2. As
before, the FO relations are remarkably homogeneous and
well controlled: r = .978 for the downdrifts, and .980 for
the downsteps. The slopes and intercepts derived from
regression, and the standard errors of the estimates, are
given below:

Intercept std. err. | Slope std. err. | N
HLH: 7.65 2.74 0.824 0.014 162
HM: -2.30 4.14 0.924 0.021 85

It is pretty clear that the slopes are different in the two
cases, and indeed it seems that downdrift imposes roughly
twice as much lowering as downstep does. Thus we can
provisionally reject the hypothesis that (from a phonetic
point of view) downstep is “the same thing” as downdrift.

This is a surprise, since there have been taken to be good
typological, historical and phonological reasons to equate
the two processes. What to do? We see three paths: to
accept that the processes are distinct; to salvage their
phonological equivalence by excusing their phonetic dis-
tinctness on some independent grounds; or to take the
view that downdrift is two units of downstep. This last
move strikes us as the most interesting one. To make its
content clearer,. we return to our simple-minded model
T 4+ TRFD. If the D parameter is to be used to model
either downstep or downdrift, it will have to take on a se-
quence of successively lower values as we accumulate low-
erings in a phrase like HLHLHLH or HMMMM. The obvi-
ous way to do this is to write the formula as T+TRF DV,
where N starts at 0 and increments by 1 for each unit of
lowering. Then we might increment N in several different
ways, among them:

Tones: |H L H L H L H|H M
N.1: 01 1 2 2 3 3|0 1
N.2: 0 0 1 1 2 2 3|0 1
N.3: 0 1 2 3 4 5 6|0 1
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The first two are traditional “downstep equals downdrift”
theories, differing in whether the lowering occurs on the L
tone or on the H tone. Phonologists who have explicitly
considered the issue have generally opted for N.1 (e.g. [1,
7]). The last idea (labelled N.3) is an example of a way of
counting that makes a downdrift worth two downsteps—
it says, basically, that N counts the distinct (in the OCP
sense) tones in the string. As far as we know, it has not
previously been suggested.

Note that all three of these ways of counting N predict
that H and L tones “see” downdrift in the same way. They
differ in the predictions they make about the relationship
between downdrift and downstep, and the specific rela-
tionship between H and L tones (although the last point
can only be explored given independent constraints on
the functional form of the model, and on the other model
parameters). Production scaling experiments, like those
discussed in this paper, offer a good opportunity to com-
pare such hypotheses in a quantitative way. Space does
not permit a consideration of this comparison here, but
it represents an interesting example of how phonetic evi-
dence can be brought to bear on what has been taken to
be a phonological issue.

As we noted earlier, there are several different ideas in the
literature about the nature of downstep (i.e. “mid” tone)
in Igbo. Some authors treat downstep as a case of down-
drift in which the L tone between two H tones is “floating”
(i.e. unassociated with any segmental material), and as
a result is not realized phonetically except by virtue of
causing the H tone that follows to be lowered. Others
argue against this treatment, and suggest that the “mid”
tone is either a third phonological category, or else simply
an independent H tone, which is interpreted phonetically
at a lower pitch value than the H tone that precedes. This
point of view (suggested notably in Clark ([1]) is repre-
sented graphically in figure 8:

“high" "high" "high"  "mid"
Syllables: 0 O 6 0
Tones: H H H

Figure 8: Clark’s theory of the Igbo mid tone

Clark’s arguments against the “floating low tone” theory
of Igbo downstep are entirely phonological in character.
She points to the regular appearance of a downstep at the
boundary between cyclic domains when we would expect
the tones on each side to be simply H; and also the regular



disappearance of a downstep in environments that can be
simply characterized in terms of a rule “delete the middle
of three adjacent H tones.” She argues that both these
classes of phenomena require unmotivated complexities
to state if downstep in Igbo is treated in terms of the
presence of a floating L tone.

Clark is still able to maintain the identity of downstep
and downdrift:? she expresses them as a rule of REGISTER
LOWERING, which says:

Lower the high (and low) pitch registers at the
juncture between a high tone and any following
tone within the same phrase.

Our evidence with repect to this question is purely pho-
netic, and somewhat indirect. First, we observe that
downstep and downdrift do not lower an H tone by the
same amount; thus the floating L tone theory, which
treats downstep as downdrift of H tones across an in-
visible L, must provide some excuse for this difference
in values. Second, we observe that L tones are down-
drifted in exactly the same manner, quantitatively, as H
tones. Finally, we observe that downstep lowers succes-
sive H tones by about half as much as downdrift does.
All of this comes together nicely if each successive new
tone, whether ‘H or L, causes the whole tonal system to
“deflate” by a fixed amount. Then both downstep and
downdrift are just the tick of passing tones.

Our version of Clark’s REGISTER LOWERING rule says
something like

Increment the exponent of the D parameter
whenever a new tone occurs.

It is equivalent, but more palatable psychologically, to
maintain the current D value by successive multipli-
cations, and reset it (partly or completely) at phrasal
boundaries. Note that this formulation of the “defla-
tion” principle differs from Clark’s, in that hers still main-
tains the phonetic equivalence of downstep and down-
drift. However, our formulation is consistent with Clark’s
phonological analysis, and inconsistent with the floating-
L-tone analysis. In that sense, our findings support her
position.

There is a small remaining problem: is H lowered after
a phrase-initial L? Emenanjo ([16]) says that it is not,
and Hyman and Schuh ([17]) claim that a dialect differ-
ence exists on this point. Since the amount of lowering
involved would not be very great, and pitch values are

2The main reason to maintain this equivalence seems to be a
typological one. Downstep and downdrift, both very common but
not ubiquitous, apparently have an implicational relationship—two-
tone languages with downstep always have downdrift, but not vice
versa.
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also affected by overall pitch range, vowel type, etc., it is
not clear how to tell if lowering occurs. Note that accord-
ing to our model, the predicted effect (the change in FO0
value of the first H tone in a phrase due to the presence
or absence of an preceding L tone) is about 20% of the
first H tone’s difference from the base of the H register.
In conversational speech for a typical male speaker, this
difference might about 20 or 30 Hz., so that the predicted
effect will be in the range of 4 to 6 Hz, which could easily
be missed.

We do not believe that our data provides any way to check
this question. If it turns out that H is not “deflated” at
all following initial L, then our rule would have to be
modified to exclude this case.

A more fundamental question is: why are there no down-
stepped low tones? Perhaps the lowered final L tones
should be analyzed as a kind of downstep, but even if
this is true, our treatment of L and H is not at all par-
allel. The floating-low-tone account of downstep offers a
reason for this asymmetry, but at too great a phonologi-
cal and phonetic cost. In effect, our account (in common
with Clark’s) requires that high tones are exempt from
OCP restrictions in certain cases, while low tones never
are.

There are many possible treatments for this state of af-
fairs, among them a metrical account such as that offered
in [2], [18]: H tones might be exempt from OCP viola-
tions just in case they are the heads of separate tonal
“feet.” Our experimental evidence does not bear directly
on such explanations, but just helps to pose more clearly
the problem that they aim to solve.

5. Summary of Experimental
Conclusions

From the intricate and well-controlled patterns that
emerge when pitch range is varied against tonal sequence
in Igbo, we derive a number of tentative conclusions.

First, the scaling of Igbo tones requires a model that is
neither multiplicative nor additive; we can describe it by
saying that increasing pitch range adds to a basic H or
L tone value, in units that are proportional to the basic
value of the tone type in question. This produces rela-
tionships among tone values in sequence that are qual-
itatively different from those that would arise in purely
multiplicative or additive models. Second, Igbo L tones
appear to be lowered in final position. Third, Igbo H tone
does not appear to be raised before L (as opposed to be-
fore M). Fourth, Igbo downdrifted H and L tones seem
to behave identically. Fifth, downstep and downdrift are
quantitatively distinct: downdrift imposes a significantly
greater degree of lowering. This difference is consistent



with treating downstep and downdrift as two symptoms
of a process that deflates both high and low pitch registers
by a constant amount every time a phonologically-distinct
tone is encountered.

These conclusions must be considered tentative for a num-
ber of reasons. We have looked at data from only one
speaker; the task represents only one (artificial) style of
speech; there are other ways to describe and explain each
bit of evidence we have presented, specifically alternative
statements of the environments and alternative functional
forms for modeling. Still, we feel that our approach re-
veals things about the tonal system that would not come
out without pitch range variation. We try to maximize
(rather than minimize) such variation, and then use the
rich statistical structure of the resulting data to distin-
guish among alternative hypotheses about the nature of
the underlying system.

6. Tone and Intonation

The phonetic realization of lexical tone, in Igbo and in
general, deserves careful consideration on its own merits.
Aside from the intrinsic interest of the phenomena, we
may cite both the theoretical importance of the phonolog-
ical questions that arise, and also the methodological ben-
efits of treating the phonetic interpretation of F0, which
is relatively easy to measure, and behaves in a delight-
fully lawful way in controlled experiments. In considering
the difficult problems of intonational analysis in natural
speech, studies of lexical tone take on an additional sig-
nificance.

One of the central questions of intonational research is
whether intonation has a phonology, and if so, how we
can decide what its categories and relations should be.
The phenomenon of word constancy means that lexical
tones divide into fairly clear surface phonological cate-
gories, much like other distinctions in lexical phonology.
Despite their many other disagreements, the general run
of humanity (linguists among them) generally agree on
what tokens count as instances of the same lexical type.
In plain language, any dolt can recognize the word “dog”
when he hears it. The categories of lexical phonology,
whether tonal or not, inherit a considerable amount of
this comforting constancy. We may not agree on the fea-
ture content of an English /g/ or an Igbo mid tone, but
we usually know one when we hear it. By contrast, there
is relatively little agreement (among ordinary folk and
linguists alike) about what utterance tokens count as in-
stances of the same intonational type. As a result, we
are likely to disagree both on how a “high rise” should
be analyzed, and also on when we have heard one. This
may be a fact about language (namely that intonation is
not based on the same sort of categories as lexical phonol-
ogy), or a fact about consciousness (namely that intona-
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tional categories are not accessible to reflection, whereas
words are—for some reason perhaps connected to the phe-
nomenon of reference).

Despite these difficulties, many linguists have analyzed in-
tonation in terms of categories just like those used for the
analysis of lexical tone, although several extensive tradi-
tions exist that are largely or completely non-phonological
(e.g- [19]). In developing and evaluating tonal theories of
intonation, it is natural to turn to instrumental analy-
sis to bolster our categorically-weak perceptions, and to
hope that patterns of objective measurements will help
validate the postulated distinctions. Lexical categories of
tone provide a phonological anchor point for studies of
the interplay of tone, structure, and rhetorical or stylistic
modulation. Looking at such patterns in a language with
lexical tone, we see what an intonational language might
be like if its pitch contours were properly analyzed as the
interpretation of similar phonological structures.

This approach is rendered more difficult by the fact that
lexical tone languages are typologically diverse and indi-
vidually complex. There are many open questions (and
perhaps more yet to be asked) about their phonological
structure. The phonetic interpretation of lexical tone in
phrasal context is still mostly terra incognita, especially
when the many sources of rhetorical and stylistic variation
are considered.

Some of the liveliest theoretical problems in intonational
studies today concern the nature of phrasal downtrends
in F0, and the status of what seem to be “mid” F0 values.
These are questions that many lexical tone languages also
bring to the fore, as we have seen—although it must be
kept in mind that the facts and their explanations are
apparently somewhat varied across languages (cf. [20]).

Let us continue to use the term “downdrift” to describe
successive lowering in sequences of H and L tones, and the
term “downstep” describe the middle case in a situation
in which there are three distinctive tone levels after H,
but only two after L. Let us add the term “F0 decay” to
describe a gradual decay in FO0 in sequences of like tones,
whether H or L, such as has been reported for Luo in
[24]. Then from a simple descriptive point of view, tone
languages with two basic tone levels may have downdrift,
downstep and FO decay (e.g. Luo); downdrift and down-
step but not FO decay (e.g. Igbo, Efik); downdrift only
(e.g. Hausa); or none of these (e.g. Vai). Languages with
more than two basic tone levels may have downdrift (e.g.
Yoruba) or lack it (e.g. Nupe). Those languages with
downdrift may suspend it in utterances with a certain
pragmatic force, typically described as “yes/no question”
(e.g. Hausa),? or they may not (e.g. Igbo). Downdrift-

3 Apparently such suspension in languages with both downdrift



suspension languages may also have the addition of a final
high tone (Hausa), a final low tone (e.g. Kolokuma o),
or no extra final tone (e.g. Efik) to phrases in which down-
drift is suspended. Vai, which has no downdrift, also adds
a final high tone in yes/no questions.

The treatment of such phenomena in lexical tone lan-
guages has been mirrored in various treatments of certain
phenomena in English. We might mention two cases:

e the treatment of “stepping” contours in which a suc-
cession of accented syllables are realized on succes-
sively lower pitch values, with or without intervening
dips;

e the treatment of the final mid-level FO target in
the contours variously called “vocative,” “warn-
ing/calling”, “stylized,” etc.

The stepping contours have often been treated as cases
of downdrift; their presence or absence might arise by us-
ing the “switch” that lets certain tone languages suspend
downdrift to express (some pragmatic signal described as)
a yes/no question. Here the common existence of down-
drift in two-tone languages, and its suspendability in some
of them, give us license to treat somewhat similar into-
national phenomena in an analogous way. However, En-
glish then seems to require a rather fine granularity of
downdrift suspension—in some proposals, every pitch ac-
cent is marked for presence or absence of a catathesis
(i.e. downdrift) feature. This sort of freedom has never
been reported for any lexical tone language—downdrift
(if present) is automatic in sequences of H and L tones,
and can apparently be suspended only on a phrase-by-
phrase basis, whereas downstep applies only to H tones
following other H tones. This does not prove the proposed
descriptions of English are wrong, but it does remove the
“blessing” of similarity to tone language phenomena.

What about the final mid-level FO target in English
“yocative” contours? The fact that it sounds something
like an Igbo “mid” tone helped to license by analogy its
treatment in [21] as a high tone downstepped by a float-
ing low tone (not otherwise realized) associated with the
previous pitch accent. If it were true that downstep in all
terrace-tone languages is always an expression of float-
ing low tones, then such an analysis for English would
gain plausibility. If data in other terrace-tone languages
turn out, like Igbo, to disconfirm the floating-low-tone
theory of downstep, this treatment loses plausibility. The

and downstep affects only downdrift, and leaves downstep in place
(e.g. in Efik). If this is true, then it is a bit of a problem for theories
under which downstep and downdrift are the same thing. However,
no such case has been modeled quantitatively as far as we are aware,
and it is often reported in such cases that the pitch range as a whole
is raised and narrowed, so it seems wise to reserve judgment.
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final vocative target in English might still be an Igbo-like
downstepped high, but to maintain the analogy, any H
phrase accent should be downstepped after any pitch ac-
cent ending in H. The only way to avoid this would be
to analyze the donwstepped H phrasal tones as indepen-
dent, while non-downstepped H phrasal tones (e.g. those
in rising or high level contours) are just spread from the
tone in the fore-going pitch accent. While not to be dis-
missed out of hand, such an analysis seems odd. Basically,
English HM contours (such as the vocative) are just not
distributionally similar to the similar-sounding sequences
in Igbo.

If (as discussed under the heading of downdrift) we add
a catathesis feature to every pitch accent (or even every
tone) in English, we make it easy to treat final target in
the vocative contour as a downstepped H—but the price
is a high one. This move is informationally equivalent
to doubling the language’s tonal inventory, and will of-
ten be redundant with independently-needed marking of
emphasis and pitch-range changes.

As an alternative, we might observe that English voca-
tive contours also sound somewhat like H M sequences in
languages like Yoruba, where the mid tone is a genuine in-
dependent category. Thus one might attempt an analysis
of the vocative contour using an independent mid tone
category. The fact that tone languages can easily have
three or four paradigmatically distinct categories of tonal
targets helps license this line of investigation. Of course,
introducing a new tonal distinction raises the question of
its distribution—if it occurs freely, then the multiplicity
of resulting distinctions must be motivated. If its distri-
bution is restricted to those cases where we feel we need
it, then we need to explain this.

Of course, it is quite possible that the English vocative
contour is neither like HM in Igbo nor like HM in Yoruba,
since there are plenty of other models available among
lexical tone languages. In analyzing English, we must deal
one way or another with the fact (noted in [25]) that final
falling contours seem to fall into at least three classes:

e ordinary terminal falls, where the endpoint is at the
bottom of the speaker’s pitch range;

e non-terminal falls, where the endpoint is somewhat
above the bottom of the speaker’s pitch range;

e vocative contours, where the endpoint is lower than
the peak, but seems higher than either of the other
two cases.

We could deal with these observations in many ways, us-
ing one, two or three phonological categories, with a wide
choice of intensional and extensional definitions in each



case. We could treat all three cases as gradient scaling of
a single phonological category; we could call the vocative
target an Igbo-like downstepped H (or a Yoruba-like M),
and distinguish the other two cases as gradient scaling
of a single phonological category; we could call the voca-
tive and non-terminal targets M, and distinguish them
gradiently (as in [26]); we could treat all three cases as
different phonological categories of fall (as in [25]); we
could treat the non-terminal fall as a phonetic variant of
fall-rise; and so on. All of these treatments (and more)
might be licensed by appeal to the facts of some lexical
tone languages.

No doubt tone languages will continue to be a source of
inspiration to students of intonation. The careful com-
parative study of languages with lexical tone should give
us a sense of what phonological and phonetic resources
are available for the analysis of intonational phenomena,
whether intonation contours turn out to be homologies
or merely analogies of lexical tone contours. However,
at the present stage of development of our knowledge,
we should be careful not to accept superficial analogies
too easily, whether from tone to intonation or from one
tone language to another. Interest in universal principles
needs to be tempered by respect for the facts of each lan-
guage, and by willingness to recognize that the number of
carefully-modeled tone systems is small compared to the
apparent diversity of human potential in this area.
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A PROSODIC ANALYSIS OF
TWO EARTHQUAKE NARRATIVES
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ABSTRACT

This paper analyzes the prosody of two narratives of the 1989
San Francisco earthquake, in order to show that a consideration
of prosody can be an important part of narrative analysis. The
focus is on two aspects of the narratives: their structure, and
the humor used in them. It is shown that prosody plays an
important role in delineating the structure of a narrative, and
perhaps should be used as a criterion when choosing a theory
of narrative structure. It is also shown that prosody has an
equally important but less easily described role in signalling
attempts at humor.

1. INTRODUCTION

This paper is a continuation of work I began in a paper
titled "Earthquake Narratives" (Luebs 1992). In that paper, I
proposed that the stories people tell about their earthquake
experiences form either an identifiable sub-genre of the
well-known discourse genre "narratives of personal
experience” (Labov 1972) or part of a network of types of
such narratives. In my analysis of earthquake narratives I
discussed narrative structure, but did not address issues of
intonation or other prosodic features. In the current paper I
attempt to show how a consideration of prosody affects and
interacts with a more traditional non-prosodic narrative
analysis.

There has been a great deal of work done on spoken
narrative, but much of it omits discussion of prosody. An
important exception to this is the work of several
anthropological linguists (e.g. Tedlock 1983, Sherzer
1990, Woodbury 1987), but their work differs from mine
in that it usually deals with formal tellings (or rather
retellings) of traditional stories, whose prosodic patternings
are (relatively) fixed and easy to recognize. However, the
prosody of casual narrative deserves study as well, since
discourse analysts who study casual conversation have
shown that prosody plays an important role there (e.g.
Gumperz 1982, Sacks, Schegloff & Jefferson 1974, etc.).

The paper is divided into two main sections: narrative
structure and humor. In the first section I begin with a brief
discussion of theories of narrative structure and then
examine my data for evidence of prosodic correlations with
the theories. In the second section I discuss the use of
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prosody in expressions of humor and other dramatic devices
present in the data.

2. DATA

The current paper analyzes sections of two earthquake
narratives (see transcripts in Appendix A), told by a 29 year
old woman (Sarah) and a 28 year old man (Dan). (This is a
subset of the original data, the narratives of 14 people who
experienced the 1989 earthquake in northern California.)
The speakers are both white, both native speakers of
American English, and both veterans of previous quakes
(although the man is not a native of California). I chose to
focus on these two mainly because the recordings are of
better quality than some of the others, and also because it
seemed interesting to examine tapes of both a man and a
woman, of similar age. I have pitchtracks of both
narratives.”

I taped the narratives about two months after the quake,
which meant that the experience was still fresh in people's
minds but the stories had been told many times already and
have a "practiced” quality about them.

The taping was done in formal interview style, with the
participants seated together at a table, and the subject given
the cue "Tell me about your earthquake experience.”
However, other factors help to make the narratives more
"natural". For example, since all subjects were either
family members or close friends of mine, there was a good
rapport between us. Also, the subjects knew that because I
had not experienced the earthquake, I was truly interested in
hearing their stories, not just in collecting them for a
project. In fact, because of my great interest I often stepped
out of the role of passive listener to ask questions or make
comments. These interruptions may seem like annoying
breaks in the narrative flow, but would be quite common in
any truly "natural" narrative-in-conversation.

A note on notation: I have not tried to represent prosody in
the transcripts in Appendix A, except for impressionistic
details such as italics for extra stress. Within the body of
the paper I occasionally represent intonation using boldface
for a fall in pitch and all caps for a rise.

* I am grateful to Cynthia McLemore for pitchtracking the
narratives, and for giving me advice and encouragement.



3. PROSODY AND NARRATIVE
STRUCTURE

3.1 Theories of Narrative Structure

In my earlier paper I discussed Labov's (1972) classic 6-part
structure of narrative (abstract, orientation, complicating
action, evaluation, result/resolution, coda -- all of which
are optional except complicating action), rejecting it in
favor of Johnstone's revision (1990). Johnstone shows that
a story consists of a mix of orientation clauses and
narrative clauses, that result/resolution is simply a part of
the narrative core, and that the abstract and coda function as
the entry to and the exit from the story. Both Labov and
Johnstone make it clear that evaluation should not be
conceived of as a formal section of a narrative, but rather a
functional strategy which may take many forms throughout
a narrative.

I then argued that because Labov's and Johnstone's theories
of narrative structure are so general, it is hard to use them
to study particular types of narrative. Labov's theory in
particular seemed suspect to me, because he based it mainly
on one type of narrative, what he calls the "Danger of
Death" narrative (subjects were asked "Were you ever in a
situation where you were in danger of being killed?"). If it
could be shown that different types of narratives have their
own different types of structures, this would be evidence for
the need for a new theory of narrative structure.
Accordingly, I went on to propose my own very specific
structure of an earthquake narrative, as follows: (1)
orientation; (2) quake begins; (3) speaker responds to the
quake, as do objects and other people; (4) quake ends; (5)
speaker sees-realizes-finds out about-responds to things.

This structure works very well -- all the quake stories I
collected from adult speakers follow it almost exactly. But
what is particularly interesting about it is that it is so
dependent on the actual physical occurrence being talked
about (i.e. the earthquake). The earthquake really seems to
drive the story, determine how it will be told and in what
order. Intuitively this does not seem odd, but it is in
conflict with the vast amount of linguistic literature which
claims that the content of an utterance is totally irrelevant
in a discussion of its structure.

3.2 Prosodic Correlations

When the data is examined for prosodic correlations with
narrative structure, there are some interesting results.
Perhaps the most surprising is the correlation with the
narrative structure of earthquake stories. The five part
structure is of course not five equal parts, but rather three
sections divided by two boundaries: (2) quake begins, and
(4) quake ends. The boundaries themselves are not always
well marked, even lexically: Sarah does say "and all of a

sudden we felt this shaking" (line 1.10) but Dan does not
specifically introduce the quake; Dan does say "right after
it.. after it.. stopped.." (line II.72) but Sarah never
specifically refers to the ending. However, there is a
difference in the prosody of part (3) compared to parts (1)
and (5) which seems to be related to the topic being
discussed.

In part (3) the subjects are describing the quake and their
immediate response to it, and in this section they sound
decidedly more animated than they do in sections (1) and
(5). This makes sense intuitively: the events described are
exciting, what with all the unusual movement going on,
and so the speakers use prosody to try to convey this. One
of the things they do prosodically is to extend their range,
bouncing from their normal low pitch to a higher than
usual high pitch and then back down again, in many of the
intonation units in this section. For instance, Sarah's
average high pitch (i.e. highest pitch in each intonation
unit divided by number of intonation units) is 280hz in
part (1) and 260hz in part (5), but in part (3) it is 335hz.
Likewise, Dan's average high pitch is 138hz in part (1),
and 139hz in part (5), while in part (3) it is 165hz. For
both speakers, the average low pitch stays about the same
in each section. These numbers are shown in the chart in
Table 1 below. Average difference refers to the difference
between the highest and lowest points in each intonation
unit divided by number of intonation units.

I. Sarah

avg high  avglow avgdifference
prequake 280 155 125
midquake 335 156 179
postquake 260 163 97
II. Dan

avg high avg low avg difference
prequake 138 96.5 41.5
midquake 165 92.5 72.5
postquake 139 91.3 47.5

Table 1: Differences in pitch range within intonation
units in different parts of the narratives.

This result is only a very rough suggestion of iconicity
between prosody and content or structure, but it is certainly
interesting. There may be other things going on as well:
for instance, I believe loudness and speed also increase in
part (3) but I have not measured this. One real problem
with my calculations is the question of what an intonation
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unit is: for this study I used very loose criteria for deciding
what one is, and it is possible that the results would
change if the units were divided differently.

There are no such obvious correlations between Labov's
narrative structure and the prosody in these narratives. In
the past I have tried to use Labov's structure to analyze
narratives and have had trouble deciding whether a line was
complicating action or orientation, for instance. Although I
had hoped that prosodic factors could make this easier, they
do not seem to. Although one might expect some prosodic
distinction between orientation and complicating action,
since the latter is moving the action forward but the former
is not, I have not yet discovered any such distinction.

The other clearly present prosodic correlation with narrative
structure is that of prosodic paragraphs or paratones (Brown
1977, p 86), discussed in greater detail by Janet Bing (this
volume). I have not yet delineated these precisely in the
earthquake narratives; however, it seems clear to me that
the text is divided into a series of these little episodes,
which are marked prosodically as well as lexically. The
beginning of each episode is typically preceded by a long
pause, and then has a dramatic rise and fall (although the
line may not be very exciting in content), plus a discourse
marker such as "so" or "and then". The introductory lines
of these speech paragraphs are particularly obvious in Dan's
narrative because he keeps restarting -- he seems to begin
his story, but then backs away and gives some more
background information, which tends to be lower-pitched
overall, with less-dramatic falls and rises. An example is
given in Figure 1 (line II.35).

4. PROSODY AND HUMOR

In this section I discuss some of the speakers' attempts at
humor in their narratives, and how this involves prosody.
Although I had originally hoped to be able to be able to
identify the prosodic cues most typical of humor, this
turned out not to be possible. Several different prosodic
cues are associated with the examples of humor in these
narratives; it will take more research to determine exactly
how the system works.

Humor is a logical area in which to study prosodic cues,
since it is an accepted bit of folk linguistics that prosody is
a part of what makes funny things funny. I have found that
often people will not think a transcript of a narrative is
funny at all, but when they hear the tape they laugh out
loud. I have been particularly interested in the humor in
these narratives, as one might not expect humor in stories
about something that killed 65 people and caused $7
billion of property damage. However, humor is in fact a
common response to disaster, at least in our culture (see
e.g. Oring 1987, Wolfenstein 1957, for discussion). The
humor in earthquake stories seems to be both a way of
coping with this disaster (by belittling it) and a way of

defining how the community will approach the on-going
threat of earthquakes.

In another earlier paper (Luebs 1991) I discussed the
different examples of humor that are present in the
earthquake data. By humor I do not mean specifically jokes,
but rather more subtle attempts at humor (something like
what Long & Graesser 1988 call "wit"). Typical quake
humor seems to deal mainly with (1) the "stupid” things
people do and think during quakes, (2) the absurd things or
situations caused by quakes, and (3) ridiculously unsafe
(considering that this is earthquake country) buildings or
other structures, and people's lack of preparedness for
quakes (despite the ever-present threat).

One thing I have found difficult is how to decide what in
the narrative is actually intended to be humorous. In this
paper 1 will simply assume that something is humorous
when I or the subject laugh at it. I am sure this criterion
leaves out some attempts at humor and includes some
things not meant to be humorous; however, I think it is
adequate for a preliminary look at humor and prosody. In
this section I will first describe the prosody of utterances
which provoke laughter, and then discuss the similarities
and differences.

"4.1. Sarah's narrative
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In Sarah's narrative, laughter occurs at lines 1.7-8, 1.22-28,
and 1.48-51. The first of these is in the pre-quake section,
while the other two are mid-quake. The pre-quake humor,
line 1.7: "in one of those old army buildings (laughs) made
of cement” (see Figure 2) is an ironic comment about the
unsafeness of the building she and her co-workers use as an
office (humor type 3). Line 1.8 "you don't know how well
they're reinforced" explains the joke more clearly. Sarah
pauses briefly before line 1.7, puts extra emphasis on the
words "old army buildings" but pitches them fairly low for
her (180-200hz) in a kind of monotone, and lengthens the
word "old" so that it is about as long as the following two-
syllable words, causing it to stand out. She also laughs,
probably the safest way of telling someone that something
is supposed to be funny.

In lines 1.22-28 she is describing the foolish action of a
friend and her and others' response to it (humor type 1). In
line 1.25 she tells what the friend did ("stuck his head out
of the WINdow"), in line 1.26 she explains why this was
dumb (the windows "slam down"), and in lines 1.27-28 she
describes their reaction to this. She slows down a little and
stresses "stuck his head,” with a HL on "head" and on
"window"; she also slows down and stresses both words in
"slam down." Her voice is pitched very high through this
whole section, mostly in the high 200's, 300's and above,
and she is also laughing. When she imitates their
screaming she goes even higher, perhaps into falsetto,
laughing hard.



In lines 1.48-51 she is also "reporting" speech, first the
voice of a teacher who did not understand why her students
were running outside, and then the (collective) voice of a
group of young students defending themselves (humor type
2). For the teacher's voice Sarah goes up high and stays
there, in almost a monotone, and stretches out the words a
little so that sounds such as the vowel in "what" are much
clearer than they would be in normal speech (see Figure 3).
When she imitates the students she lowers her voice a little
(not much) and puts in more normal intonation, but it still
sounds different from normal speech (or normal screaming).
She also laughs during her imitation of the students.

What these three examples have in common is some
distortion of the "normal" speech patterns, but the nature of
the distortion varies. Extra stress and volume are common,
as is a reduction in speed. Sarah's cues aren't subtle; she
has road signs all over saying "this is funny -- be sure to
laugh at this." However, she uses these prosodic devices in
other parts of her narrative where she is not trying to be
funny (i.e. lines 1.32-33, line 1.44). She seems to use
unusual intonation as often for excitement or emphasis as
for humor.

Sarah avoids humor in the post-quake part of her narrative.
In lines 1.67-73 I think I was expecting her to be leading
into humor, making fun of herself and the other teachers,
but instead she ends line 1.72 with a rise which makes her
sound serious, hinting at the disaster she was soon to
discover. Later, in lines 1.85-89 she continues this tone,
sounding almost ominous as she describes the "black puff
of smoke" that rose "up from over the hill". She slows
down and speaks softly but intensely. In addition, the
words "black puff of smoke" are spoken with slight pauses
between them. (see Figure 4).

4.2. Dan's narrative

In Dan's narrative, laughter occurs around lines II.15-20,
lines 11.45-48, line I1.57, lines I1.66-71, and lines II1.82-83.
He has pre-quake, mid-quake, and post-quake examples of
humor. The first is his first attempt at beginning the story.
He starts out in a somewhat dramatic voice "OcTOber
seventeenth, NINEteen eighty-nine” but then, perhaps
because he thinks he sounds pompous, begins to get silly -
- he says "I. Dan SULIiIVAN" with exaggerated
intonation, does a dramatic swooping HL on "FORmer
housemate” and then lapses into teasing with "erstwhile
lover.” This doesn't fit into my 3 types of humor -- it is
more the nervous joking of someone embarrassed about
being taped -- but it may also be related to the struggle my
subjects experienced in talking about a frightening
experience while trying to maintain their control over it.

Line I1.45 caused me to laugh during the taping, but I am
not sure Dan meant it to, because after he says it he
appears to try to defend himself against my laughter.

However, this "defense" is also amusing. The intonation in
line I1.45 is notable because of its lack of drama: the line is
funny because it is incongruous for Dan to have been
making such an exciting announcement so casually. He
returns to signalling humor with exaggerated intonation in
the following lines, using extreme high-lows on "that was
really GOod", "because they didn't KNO-ow", and "that it
was an EARTHquake" (see Figure 5).

Line I1.57, "uh.. I said "I think we should get under the
TAble now" (see Figure 6) is funny because as a polite
suggestion it is an understatement of what someone might
be likely to say in this situation (such as "ohmigod get the
hell under the table!). Dan signals that it is funny by using
unusual intonation for a suggestion: staying fairly low (90-
110hz) and unstressed until the bounce up to 240hz and
then back down to 100hz for "table".

Lines 11.66-71 are more subtle humor. The most marked
line, 11.66 "HE was kind of SMIling at first", is again
marked as funny by intonation -- the steep rise on "he", and
the rise and fall on "smiling” -- I think "he" is also
lengthened a little. Dan also laughs a little at line I1.69
"and the smile went away".

In lines I1.82-83 he is making fun of himself (humor type
1). In line I1.82, "uh and THEN I realized it PRObably
wasn't so SMART to go out on the BALcony," he
stresses "probably" "smart" and "balcony" and he laughs a
little, as do L.

So Dan relies mainly on intonation, and also somewhat on
stress. Although I have not measured it exactly, I believe
he does not make much use of changes in speed or
loudness. He is more subtle than Sarah, at least in this
brief section, and does not use as many cues.

4.3 Comparison

Although it is evident that Sarah and Dan use somewhat
different strategies for humor, there are also similarities.
The humorous remarks are always marked prosodically in
some way -- extra stress, slowing down and/or lengthening
words, unusual or exaggerated intonation. Dan seems to
prefer marked intonation, while Sarah, who uses dramatic
intonation quite often when she is not being funny, seems
to prefer extra stress and length.

It is also apparent that the strategies used for humor are not
so different from the strategies used for showing excitement
or emphasis. This helps explain why people sometimes
"miss" a joke -- the cues are so numerous and varied, and
so similar to cues for other things. On the other hand, none
of the examples of humor in these narratives is hard for me
to spot (but then again, these are my friends). Both
speakers made ample use of cues like laughter (and smiles,

96



as I recall), which may be needed to make it perfectly clear
what is intended to be funny.

Sarah's post-quake seriousness has interesting prosody as
well, particularly in the way it contrasts with the prosodic
strategies she uses for humor. It seemed to me, in my
earlier study of the earthquake narratives, that many of the
speakers switched between humor and seriousness in
different parts of their narratives, depending, perhaps, on
whether they were focussing on the humorous aspects of
the earthquake or on its disastrous effects. It would be
interesting to go back to those other narratives and see
what prosodic devices are used by other speakers to convey
seriousness or tragedy.

5. CONCLUSION

Although this exploration of prosody in narrative is only
preliminary, it does raise some provocative points. First,
besides adding to evidence for the existence of paratones, it
suggests that prosody and narrative structure are even more
closely connected than has been previously thought. It
strengthens my argument for a specific structure for
earthquake narratives and leads to the question of what other
structures may be reflected in prosody. It also suggests that
researchers interested in narrative and other linguistic
structures larger than the clause would benefit from
including prosody in their analyses.

The section on humor is more tentative than that on
narrative structure, but I believe this is a reflection of the
complexities of the subject. Although my data do not
identify exactly which prosodic cues signal humor, they do
show that humor can be signalled in a number of ways and
that prosody is always involved. This does not mean,
however, that any and every type of prosody can signal
humor. One interesting phenomenon in the data is the
evidence that different speakers have favorite prosodic
strategies for humor, which perhaps are more or less
successful. A possible future research project in this area
might study professional comedians, and/or ordinary people
rated as funny or not funny, to see how they use prosody
differently.
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Appendix A: Transcripts
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OK.

we were all having a meeting,

it was in the afternoon after we had let the kids off
and they were all playing.. in.. whatever place
they were playing,

and we were all sitting inside in the.. small
conference room,

(1.5) in one of those old army buildings (laughs)
made of cement,

you don't know how well they're reinforced?

we were sitting in there in our meeting,

and all of a sudden we felt this shaking,

and all of us.. turned to each other and we said:
"an earthquake"

and then.. it kind of dawned on us,

WOwW, '

this is really.. bigger than we've ever felt before,
and so we kind of went "an earthquake”,

you know.. with.. more emphasis,

and we all started running,

towards the door and outside..

because if we're out.. far enough there's kind of a..
grassy field?

and we could just kind of escape to that grassy
field.

so we started running outside,

and one of my friends,

who's really a smart guy,

but he was really interested in seeing the earth
move,

and he stuck his head out of the window,

we have these windows that kind of (laughs) you
know slam down (laughs)

and we were all screaming "Steve!

Get your head out of the window it's gonna" (I: oh
no) "fall down on you" (laughs)

So out we ran,

onto the lawn,

and I guess there was just a few seconds,

between that first initial jolt (I: uh huh)

and then when it started really shaking,

and we felt that shaking

and it was really.. quite significant you know (I:
uh huh)

we could really feel it.. rolling,

nothing broke--

nothing went out--

all the lights stayed on--

no problem,

but the kids,

they were in the dorm--

that were in the dormitories--

went rrrrunning outside to the parking lots--

and this teacher started screaming at 'em,
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cause I don't know what the teacher had been
doing--

but didn't.. she didn't realize that there had been an
earthquake,

and.. so she was like.. "what are you doing
running out of the dorms,

you're supposed to be in there at quiet time".

and they're all like "no it's an earthquake (laughs)
we're doing what we're supposed to".

so that was kind of.. you know.. interesting.

and then.. they were from

Could you see the ground moving?

people have told me about seeing that.. but I'm --
I have sort of a vague memory w- sitting in the
room--

seeing it move a little bit.

when we were outside I know I definitely didn't,

I just felt a very definite shake. (I: uh huh)

but.. inside I sort of have a vague?

it seemed like things were moving,

but it wasn't really clear.. if they were or not?

Um hm.. well you were pretty far..

Yeah.. we were..

yeah..

so we all.. came back inside to finish our meeting
up?

and we.. were kind of like joking about well,
where do you think the epicenter was,

we were all guessing--

and how much do you think it was,

and we were all guessing--

and nobody was even close? you know,

as to how significant it was?

and then,

Did you still have power?

And we had power and everything.

and.. a few minutes later it got to be dinnertime,
and we were.. we were sitting around,

and we decided.. you know.. we maybe we should
monitor,

cause these kids live up in Piedmont? (I: uh huh)
and we wanted to make sure that their homes were
OK, (I: yeah)

cause.. um we weren't really sure.. so,

we.. we were starting to listen to the radio,

and just before we started to listen to the radio..
up from over the hill,

where you look over towards the m-- you know..
San Francisco Marina area--

there was this black puff of smoke, (I: ohhh)

and it started rising--

and it went across the sky,

and that's when we really got frightened,

oh my gosh.. you know,

something significant has happened..

and that's when we turned on the radio,

and.. started monitoring and listening and stuff?
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[Reading] Earthquake tape two?

how many stories do you have--

Um - t- - eleven.

You'll be twelve.

Eleven.

I'll be twelve.

OK.

The twelfth person.

T've been meaning to write this down.

my friend Greg Myer wrote a letter to his parents,
you know, kind of detailing it-- (I: uh huh)

and I I should have done that while it was still
fresh,

but I want my parents want to know about it too
so, (I: yeah)

write it all down.

October 17th, 1989,

uh I..Dan Sullivan,

Margaret's former (I: laughs) housemate,

and uh.. erstwhile lover,

no no scratch that,

that's off the record, (I: laughs)

(laughs) and uh (laughs)

It's also a lie (laughs)

(laughs) Dogs, go away.

and the dogs are harrassing us--

uh I was in class at the time,

um.. I have a.. a Tuesday-Thursday afternoon
class.

and uh.. it was one of my seminar classes,

with the chairman of the department.

and there were just six of us,

in the first.. of the first year students. (I: uh huh)
We all sit around this big table,

and uh.. class goes from.. is it 3:15 to 5:30? or
something like that?

oh my God

and uh.. yeah,

so it was toward the end,

and uh.. uh there're a couple.. there are two.. o-
other Californians.. in the class,

and then everybody else is from oth-

there's a Korean woman, a Singaporean, and a a
guy from from.. Milwaukee.

um tsk.. but it happened,

11 keep trying to go back and figure out exactly
what happened at the time, um

you know it's it's like you don’t want to relive it?
but you want to re-experience it again? (I: uh huh)
you want to know what happened? (I: uh huh)
but.. I think I stood up and I said-- um

"This is an earthquake" (I: laughs)

and kind of identify it for everybody. (I: uh huh,
laughs)

and the people in the class afterwards said that that
was really good,
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because they didn't know .. that it was an
earthquake, (I: laughs)

they were wondering what the hell was going on.
but you could really hear it,

um there was a re- there was a rumble,

there's that sound. (I: uh huh)

uh.. the room I was in had nothing.. free standing,
it was all fixed.. you know,

fixed lights and everything--

and so about probably three or five seconds into
the earthquake,

uh.. I said "I think we should get under the table
now."

because it was.. becoming uh apparent that it was
a very strong one.

big thick slab table something like this one,
really heavy,

so we all.. got under the table,

very quickly.

and I remember looking at my professor,

who's this gen.. he's the genius in the department,
he's in you know a real luminary in the field.

he was kind of smiling at first.

and then it kept building,

and getting stronger and stronger--

and the smile went away,

but I'll never forget looking at him under the
table,

along with the rest of us.

And uh.. right after it.. after it.. stopped,

11 ran out onto the balcony,

to look.. and see what else was going on,

1 could see the palm trees in the Quad,

sha- uh sw- swaying back and forth and stuff,

and there were people outside--

and.. kind of panic-stricken looks on their faces,
and some people were.. smiling--

and.. some people were kind of.. whooping,

and.. you know there's that nervous reaction. (I:
uh huh)

uh and then I realized it probably wasn't so smart
to go out on the balcony..

so I went back inside, (I: laughs)

(laughs) and the alarms went off.. immediately..
in the building,

um.. the communication department was rebuilt a
couple of years,

it's in the Quad,

and they uh gutted the building,

and rebuilt it from the inside out,

S0 it's very secure.

um.. there was no real apparent damage
immediately,

uh.. but the University did suffer quite a bit
though,
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THE LIMITS OF DOWNSTEP IN AGBO SENTENCE-PROSODY"

Victor Manfredi
Boston University African Studies Center
270 Bay State RD
Boston MA 02215

ABSTRACT

A recorded corpus1 of some 80 nonspontaneous Agbc} 2examples shows systematic resetting of downstepped pitch within the
minimal sentence. As this phenomenon is not independent of a preceding downstep, and can never cumulate upward, it is precisely
not ‘upstep’ (pace Meir et al. 1975; Snider 1990) but rather antidownstep or downstep-reset. Contra expectations of the reigning
phonological model of downstep (e.g. Clements 1981), downstep-reset is limited neither to clausal boundaries (where trivially it
does occur) nor to performance contexts of maintaining adequate pitch range. A first, impressionistic pass over the Agbo corpus
readily identifies two linguistic contexts for downstep-reset:
«  After word final downstep before phrase boundary (tracks 2, 3, 13, 26, 28, 31, 33, 41, 48, 50, 52, 63, 70-72, 74, 79, 80).
Most examples of this edge effect involve a PP or serial VP — neither type containing a pause.
< After a verb in which lexical H and L are neutralized (tracks 21, 22, 28, 32-35, 37, 39, 41, 43, 45-47, 68-70, 72, 76, 17).
This architone effect regularly occurs, inter alia, before the negative/relative suffix -ni.
In a framework of tone-metrical licensing (Bamba 1992, Manfredi 1992), the two downstep-reset contexts share one property: a H
tone in a weak position. The configurations which predict weak H are found in surface syntax. Weak H also accounts for
downstep-reset in the Abankelele dialect—previously claimed to have a so-called ‘upstep’ juncture—and in standard Igbo.

1. GARDEN-PATH TONEMARKING

The problem addressed in this paper was noticed nearly 40 years ago. Transcribing some sentences of ShiTswa (a Benue-
Congo language of Mozambique) in 1953, Welmers noticed a failure of deterministic tonemarking. Having convincingly
assigned ShiTswa to the ‘terraced-level’ type later codified by Stewart (1965), based on the cumulative pitch lowering which
occurs automatically between successive H-tone domains, he was surprised Lo observe

a clear contrast... after low, between a nonlow at the same level as the preceeding nonlow and a nonlow at a
slightly lower level. (1973: 87)

Such a contrast creates a garden path for the application of a standard tone orthography comprising three rules:
« H- and L-bearing syllables are individually marked [ "] and [ °] respectively.
. Downdrift (Stewart’s “automatic downstep™) occurs between H-bearing syllables across L-bearing syllables.
. (“Nonautomatic”) downstep between two adjacent H-bearing syllables is marked ['].

To demonstrate the breakdown of tonemarking, Welmers (1973: 91f.) cites the following paradigm:

la. VamuwoOna mufana. “They see [the] child’
3plsee...  child
b. Vamuwona mufana wa mubiki. “They see [the] cook’s child’
3pl.see... child of chief
¢. Vamuwona mufana wa ‘hosi. “They see [the] chief’s child’

3plsee... child of chief

The imparsable syllable is wa ‘of” in (1b) and (1c): no available tone diacritic fits that word’s pitch. Consider the
possibilities. Wa can’t be marked L: it is pronounced higher than the flanking L-bearing syllables in (1b), and higher than
the downstepped H in (1c). Neither can wa be marked H: it is pronounced on the same pitch as the middle syllable of
mufana—rather than on a lower pitch which it would be expected to have as the bearer of a well-behaved H tone. Thus,

*Thanks to A. Akinlabi, M. Bamba, U. fhignd, Y. Laniran, M. Liberman, A. Nwachukwu, J. Ogbu, H. Tada.

IText given in full below, with four pitch tracks. The examples—elicited to test tone classes of monosyllabic verb roots—
are either gnomic, quasi-proverbial sentences with no marked focus; or mini-discourses with controlled focus structure. A
hifi recording of the corpus, spoken by one person (not in real time) on one occasion, has been deposited in the phonetics
lab, Williams Hall, University of Pennsylvania. Track numbers refer to the file labelled “/home/myl/db/agbo™.

2Agbo is the westernmost form of igbo in the historical sense. Colonial/federal governments and their missionary/
academic allies carved the periphery of the Igbo-speaking area into ethnic districts (e.g. “Ika”, “Izii”, “Ikwere”) on
ideological grounds (kinship, kingship, confession, lexicostatistics). In reality, many of the claimed unique peripheral
characteristics are actually found throughout the area; many others are just borrowings from non-Igbo-speaking neighbors;
thus, neither sort of evidence proves anything about Igbo-internal relationships (cf. Onwuejiogwu 1975).
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Welmers is constrained to leave wa without a tonemark, stipulating that this absence means ‘same pitch level as nearest
previous H’. The unmarked wa is not toneless; it implicitly bears its underlying H as expected, but is preceded by a special
juncture which negates the downdrift (automatic downstep) which would ordinarily occur at that point.

As the anomalous, antidownstep juncture occurs only in possessive phrases, all of which are formed with the “associative”
morpheme wa, Welmers (1973) conceives a morphological solution: a “phonemic upstep” is assigned to wa itself, as a
kind of prosodic prefix whose bizarre nature is excused by its unique distribution. Though the mechanics of his 1973
proposal are certainly ad hoc, the intuition that the antidownstep juncture is construction-specific is consistent with a
prosodic government approach—offering at least the prospect of an explanation based on principles of tone-syntax
interaction. To explore this possibility, it is first necessary to review some of the elementary relationships of phonological
government which pervade the languages of this great, transcontinental family.

2. TONAL PROSODY AS GOVERNMENT

Bamba (1989, 1992) shows that OCP-based, nonlocal pitch effects like downstep, as well as local pitch effects like raising
and spreading, reflect the constituency of metrical domains. Bamba’s framework is prosodic because the domains in
question interact with surface syntax in predictable ways. The basis of this intgraction is the core licensing principle which,
by hypothesis, is shared by phonology and syntax: the government relation.? The overall goal of this section is to show
that downstep-reset is an example of prosodic licensing in this sense. The first step in the demonstration is to survey some
simple cases in the relevant languages.

2.1 Tone and locality

As extended to Benue-Kwa# languages by Manfredi (1988/1992), prosodic licensing in Bamba’s sense is implied by cross-
linguistic, and language-internal, distributions of (local) spreading and raising with respect to downstep.

local nonlocal
spreading ‘raising H! H interval
H/L L/_H H/L L/_H partial totald
Standard Yoruba® + + + +
Agbo + +
Onicha +
Mbaisen + (Auslaut)
Abankeleke’ + +
Y:)malé-Yamba8 + + + +
Yekoyo? + +

Table 1. Distribution across Benue-Kwa of some local and nonlocal tone effects

The table shows inter alia that L-spreading and L-raising—both being local L tone effects—are in complementary
distribution with partial downstep—which is a nonlocal effect, since it cumulates over the entire sentence. It is important
to realize that this implication holds robustly even in 'Yomala-Yamba, where only strong L tones spread or raise, and only
weak L tones qualify as partial downstep triggers.

31f, on the other hand, “phonology is different” (Bromburger and Halle 1989), the licensing principles of metrical domains
have nothing in common with those of phrasal syntax. As their pessimistic premise rules out prosodic results in advance,
one should reject it provisionally and seek generalizations until they appear or until one tires of the search.

4Benue-Kwa, the largest branch of Niger-Congo, extends from central Cdte d’Ivoire (or perhaps from eastern Liberia) to
eastern and southern Africa. To date, no phonological (as opposed to lexical) evidence for an internal subgrouping of
Benue-Kwa has been offered. A potential candidate for a syntactic_isogloss is the movement of a main verb to the position
of inflection (““V-to-I movement” cf. Emonds 1978); this occurs in Jgbo and eastwards, and in Any1 (or perhaps Akan) and
westwards, but not in a central zone extending from Gbe to Yoruba and Edo (cf. Déchaine 1992).

5Total downstep lowers an H-tone to the pitch level of a non-H-tone in the same context; partial downstep doesn’t.

6In Yoruba, (nonautomatic) downstep occurs only after an elided L tone; it is a total downstep as defined in the preceding
footnote, since a downstepped H is lowered at least to the level of M. According to Laniran (1992: 250), Yoruba M is
not downstepped, but the preceding H is raised; Yala-Ikom’s ‘downstepped M’ (Armstrong 1975) may be similar.

TAk.a. “Izi” or “Izi1”, an ethnic label promoted in literacy materials, starting shortly before the Nigerian Civil War, by the
Enugwu branch office of the Summer Institute of Linguistics (cf. Meir et al. 1975).

8Ak.a. “Dschang Bamileke”—studied (and, if T am not mistaken, spoken) by Tadadjeu (1974).
9A k.a. “Kikuyu”—studied by Clements and Ford (1978).
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The other complementarity in the table is between total and partial downstep. For nonfinal contexts, one can predict the
occurrence of total downstep from L-spreading. In absolute final position (Auslaut), however, total downstep also occurs in
Mbaisen (among several other southern dialects) which lacks L-spread. The multiple sources of total downstep suggest
that it is a default which obtains wherever H tone is governed.

The distribution in Table 1 can be studied in terms of tone-metrical interaction. Consider the principles in (2).

2. principles10 A metrical governor is stronger than its governee (H>L>M).11

[s] immediately dominates a metrical governor.

[w] is strictly adjacent to a metrical governor.

Tonal government iff [s].
The idea in (2), adopted from Bamba (1989/1992), is that two different kinds of licensing relation—respectively tonal
government and metrical government—are separately responsible for the local and nonlocal phenomena referred to in (2).
The generalization of complementarity follows from the fourth assumption, namely that tonal government (€.g. spreading,
raising) is possible only if the tonal governor occupies in a strong metrical position. Since H is the metrical governor in
the partial downstep relation, partial downstep excludes L from a strong position, hence L cannot be a tonal governor.

To accommodate the variation observed in Table 1, this framework must be supplemented by the parameters in (3).

3. parameters (i) The set of tonal governors is {H}, (L}, {H,L}.
(i) Tonal government is expressed by {spread} (raise} {both} {neither}
The resort to parameters is, in general, problematic, unless (as suggested by Borer 1984, Fukui 1986) they can be reduced to

learnable inventories of closed-class (i.e. ‘functional’) items. Minimally, one would hope that only tonal government needs.
to be parametrized, at least for the closely languages in question. The required parameter settings are listed in (4).

(0] (i)
4.  settings Yoruba H,L both1?
Agbo H spread
Onicha/Mbaisen H neither
Abankeleke H raise
‘Yamalé-Yamba some L both
Yekoyéd L spread

For the present, [ will set aside issues of parametric learnability or arbitrariness, and proceed to examine cases where
syntactic government seems to affect the tonal and metrical relationships just outlined.

2.2 Prosodic government

The smallest assumption sufficient to explain downstep-reset is the failure of a licensing condition for downstep. Bamba
defines downstep as a nonlocal government relation between tones, mediated by metrical constituency. If tonal government
requires syntactic government, then downstep can’t follow a tone which is not in a governing position.

5. licensing Locally, an element is ungoverned iff governing.
Unlicensed elements incorporate under the local licensed node, e.g.:
(@) Domain-initial L incorporates under following [s].
() Domain-final H incorporates under preceding [w].

(5a) accounts for initial L-raising (also in Edé, cf. Elugbe 1977). (5b) follows from the definitions in (2), and directly
advances the goal of this paper to account for the possibility and distribution of weak H tones.

The consequence of (5b) is illustrated in (6a). The filled weak node is unlicensed: it doesn’t govern anything because it is
final, and it isn’t governed since it is not weaker than the preceding strong node. Incorporation of stray H yields (6b).

10Most of these principles simply recap the definitions of Liberman and Prince (1977).
11 This hierarchy couldn’t be valid in a true ‘upstep’ language, if any exists. No such language has yet been documented.

121 aniran finds L-raising only concomitant with H-raising; her algorithm (1992: 237f.) involves a relation called
“upstep”, which actually applies right-to-left (n.b. backwards in time) across tonal feet. That this is indeed an example of
raising is shown by her observation that the first H’s extra height factor does not affect the level of an initial L.
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6a. i b. I\ }

X—— T——w
X——T—F%

| x0xp 1 xXOxp

Prosodic licensing has numerous empirical consequences in Igbo, For example, consider the well-known restriction of
lexical downstep to the final syllable, cf. the Onicha forms in 7):1

7. atulq ‘sheep’ ifele  ‘shame’ *vevev
nkita ‘dog’ obele  ‘small creature’
If these forms are composed of three H-bearing morphemes, the third and final morpheme is evidently weak, hence its H

tone is exelmpt from the OCP. As is well known and ill understood, however, the final downstep of nouns drops phrase-
internally:

8. onu ‘mouth’ uzo  ‘path’ onuuzo  ‘door(way)’ *onu uzo
agu ‘leopard’ ata ‘grassland’ agu ata ‘savanna leopard’ *agu ata
obele ‘small creature’ nwa  ‘child’ Obelenwa ‘dear little child’ *obelénwa
nkita ‘dog’ unu  2pI’ nkitaunu ‘your dog’ *nkita unu

Whatever special licensing permits a word-final H to be weak in citation forms such as those in (7), (8) shows that this
licensing is not available phrase-internally.

The Agbo corpus, however, shows that a weak H is conserved in cerain other contexts, which I have labeled architones. If
(6b) is a negative verb plus its pronominal prefix, the corpus shows that in a larger verb phrase, the word-final weak H is
equivalent to a weak L (the total downstep effect), and the initial H of the following word has higher pitch (the downstep
reset effect).

o I T TN N TN
] T
| 0l
x x X0] [xp «x X X X

What needs explaining in this framework, therefore, is the contextual difference between downstep reset in Agbc} and its
absence (with corresponding loss of the word-internal downstep) in Onicha.

Some Abankeleke examples of (9) are given in (10) and (11).

o TN N
| 0T
X X X X X X X X
nwoke ri a [nwoke *tri a]
‘man’ NO_| VP ‘ate...’ ‘[the] man ate...’

(The tone cliticization in (11) is driven by the elision of the last timing unit of minf)

13The few exceptions in (i) are most likely exempted by internal structure.

() Jghe(le) ‘opening’ (Onicha) okoro ‘young man’ (Abankeleke), cf. oke ‘male’
40One exception may be exempted by internal structure, cf. di ‘master’:
(i) 4gadi ‘elderliness’ (Onicha) agadi nwaanyi ‘old woman’ *agadi nwaanyi
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11.

K e [T 3
X— T — %

mini
‘water’ NOJ

N

T—wn

w
|
H

/\ |

X XX
unufu

| Kp ‘compound’

REREEERER
X X X X X X X X
min’ anufa [min’untufa]

‘domestic water’

If the following phrase begins with L, another difference emerges, cf. (12).

12. |S\w]
|

T
X

T
X

X0

By stipulation in (4), tonal government takes the form of H spreading onto fo
Abankeleke. But by definition in (2), tonal government entails a_strong position, so we might not expect

government effect in either dialect. H spread doesn’t
underlining) is reported by Meir et al. in correspon

ERNAN

X—r—3
K —— T ——wn

XP

violates structure preservation.

13. I\ T
[ ]
T T
X X
nwoke
‘man’ X0

(w)

llowing L in Agbo, and H raising before L in
a tonal

occur in relevant Agbo contexts, e.g. (24b), but H raising (notated by
ding Abankeleke examples, forcing a derivation like (13) which

T |s (W) sI T is (W)

X X X X X X X X

e ri a [nwoke e ri a]
|Lvp ‘ate... ‘when [the] man ate...’

Fortunately, an alternative analysis is available; indeed it is required by the grammar. Meir et al. report an example
minimally contrasting with (13):

14.

[\ }

lS w
T
X

T

X
nwoke
‘man’

X0

Within a principle-based framework, (13) and (14) cannot h
must include an additional head, plausibly a determiner, fo
associative construction, it is clear that the null Comp in [
(see Excursus). It is unnecesssary to stipulate this, so

conditional the s-structure in (15):

\ N,
RN
X X X X X X X X
e ri a [nwoke eri al
Lvp ‘ate... ‘then [the] man will eat...”

ave the same syntax. Minimally, the conditional clause in (13)

r compositional semantics. Independently, from the so-called .

%bo relative clauses is spelled out on the surface with a H tone
ong as the null Comp is metrically strong. This gives the
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15. CP

DP /\

/
/
/

|S T S (w) Vi/ lS (W)
T T é L H
|| VAN
nwoke e ri a

How does (15) satisfy prosodic well-formedness? Examples of the genitive construction like (16) been argued to exemplify
the principle in (17), cf. Manfredi (1992: 159).

16. N
/\ KP
N TN /]
\ K N w S
I \T {\I
L é L = L H L
I\ A\ LA
akpa aku akpa aku
‘bag’ ‘wealth’15 ‘bag of riches’
17.  prosodic An unassociated element acquires as its association
cliticization domain the adjacent timing unit of its governing category.

In (15), cliticization of the null Comp creates the context for the observed raising. If this goes through, then tonal
government in Abankeleke is structure-preserving.

A final question is why downstep reset occurs in Agbo before the negative morpheme ni, which bears H tone, but not for
example before the toneless -ghs of Standard Igbo go which it is cognate). Ni is either a suffix or a left-branching phrasal
head. We might suppose that n7 as a phrasal head with inherent H is metrically strong. Then after a downstepped verb it
will have the exactly the downstep reset configuration in (9). A related effect is seen in the Excursus, where a lexically
unmotivated H tone appears in Igbo rclatives as the content of null, strong Comp and Kase nodes.

3. SUMMARY

The above, preliminary analysis of prosodic licensing in Benue-Kwa languages takes off from the concrete and learnable
disjunction between local and nonlocal tone effects, 1o posit quasi-syntactic relationships of constituency and government
among tone elements, in the tradition pioneered by Bamba for Mandekan languages. Because government also forms an
indispensable part of syntactic licensing, such an analysis offers the hope of explaining a wide range of phenomena which
have heretofore inspired only bizarre diacritics of ‘upstep’ juncture. Equally importantly, it brings a rich array of
phonological evidence, especially small parametric differences among closely-related languages, to bear on issues of syntactic
representation.

In view of these results, Welmers’ tonemarking puzzle (with which the paper began) counts as a monument to the keen
linguistic intuition of that eccentric missionary, but also to the complacency of Africanist phonologists and syntacticians
who have managed to preserve their respective specializations in pristine, obtuse segregation for too many decades.

15 Aku is, specifically, inert or non-reproducing wealth, as opposed to uba which includes seed stocks and livestock.
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EXCURSUS: PROSODIC MINIMALITY IN IGBO

In Standard 1i§bo’ an otherwise empty functional head is nevertheless strong in order to govern the head of an embedded

constituent.
18a. /DP\ b.
enyi
T o /CP\ /CP\
" /\ onye /\
T e /IP\ T e /IP\
| — ¢ | —¢
— _rv/\\/max _— _rv/\vmax
la  ahya /[ hi  Eze
[ényi lara ahya] [onye hury F:zé]
‘the friend that left the market’ ‘Who saw Eze?”’
19a DP b CP

- S—
_ﬁvmax _ﬁvmax
TN /N
L R L M

[0lo Ezé wuru] ‘the house Eze built’ [onyé ka Ezé hury] ‘Who did Eze see?’

EXCURSUS II: YORUBA

Both L and H are necessarily strong in a surface three-tone system. That H also raises before L (Laniran 1992: 240),
sentence-initial L does not downstep the following H (1992: 219), and spreading cannot cross M (1992: 199fn.), all follow
from the presence of LH feet (1992: 251). Laniran (1992: 270) refutes Pierrehumbert and Beckman’s (1988) claim—
repeated e.g. by McCarthy (1988)—that declination is not computed over phonological tones.

EXCURSUS III: AGAINST REGISTER TONES

The register tone framework (Snider 1990) has no account for prosodic domains. Contour tones are overgenerated, unless
markedness between ‘modal’ and ‘register’ tones is invoked to exclude possible but unattested contours. A “left-to-right
implementation rule” (like Schachter and Fromkin’s numerical algorithm) is also needed. The (non-arboreal) register
formalism does not represent cumulation explicitly. The lack of symmetry between upstep and downstep is accidental.

16In Agbo, the empty head of a relative clause is spelled out with the copula hun.
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CORPUS

Speaker Tone orthography
%ulius Ogbu = [ -, ]=surface tones;
dumu Uku, Agbo no mark = same as preceding tone;
June, 1977 [~ ]after [ © ] = downstep;
Track no. [+] = antidownstep
1. Njnéafya. O wim ogne Kkiri.
‘T went to market; it took me a brief time’
2. N {lné afya * gnobe tani. [a copy of pitch track 2 follows below]
‘I’ll go to market after a little while today’
3.  Nimjneafya™ ékiile. [a copy of pitch track 3 follows below]
‘Let me go to market tomorrow’
4. Anyuatunko, i kebe gi ¢ be nknu.
‘An axe is usually sharp before you use it to cut wood’
5.  Apaniong? O tunko.
‘How is it?* ‘It’s sharp’
6.  Opyaatu atuy, i kebe gi € betufu uknuesu.
“A machete is usually sharp before you use it to cut open [a bundle of] yam pegs’
7. Apaniono? Otuatu.
‘How is it?” ‘It’s sharp’
8.  Mgbadna enwoke ako, 0 kebe nahi ohukpagha.
‘An antelope is usually very clever, before it can escape a hunter’
9.  Anani 0dno nahi? O nwo ako.
‘How did it manage to escape?’ ‘It’s clever’
[transcription/translation of tracks 10-12 is missing]
13.  Eku ugbo we gi enere * kwa ako uko.
‘A farm coat sewn with hide itches’
14.  Apaniomei? A akomuko.
‘How does it affect you?’ ‘It doesn’t itch me’
15. Kiomee? Okoa uko.
‘What does it do to him?’ ‘It itches him’
16. Kiiwetnafinia? O ko ako.
‘Why did you take it off?” ‘It itches’
17.  Egedi aaja anu aja ni o marni 0suo obelezée. . R
“An elder dices up meat so that s/he can know the sweet taste of “obelezee™
18. Anani o dno kwademe ¢? O ja anu; 0 meyi ofigmo.
‘How did s/he manage to prepare it? S/he diced meat; s/he added palm oil’
19. Ananio kwademee? Q jaanu aja.
‘How does s/he prepare it?’ ‘S/he dices up meat’
20. Nmundu abu ebu ogne il¢ ifno gi eti.
‘Small children sing whenever the moon shines’
21.  Kiweémee we gile* ni rahni? [a copy of pitch track 21 follows below]
‘What did they do that they did not sleep?’
22. Abu we éby, etne * ni we egu. (a copy of pitch track 22 follows below]
‘They sang, they didn’t dance’
23.  Ogu 6mumu nwa enyi na ere.
“The birth medicine we received was effective’
24.  Apani o rnuni i? Ore ere.
‘How then did it work for you?” ‘It was effective’
25.  [incomplete transcription] Oreé ere.
[...] ‘It will be effective’
26.  Oriri Nni Ugbo * apu o-hu-mma.
“The Feast of Farm Food turned out well’
27. O puke we dno kuu? O pu apu.

‘Did it turn out as they said?” ‘It tumed out [well]’
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28.
29.
30.
31.
32.
33.
34,
35.
36.
37.
38.
39.
40.
41.
42.
43,
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.

54.

Nké i+ hna lala* nii? O Eu apu.

“Yours which is coming up? ‘It will turn out [well]’
Mirni eztie 0sud dhu. (possibly: Mirni * ezue...)
‘Rain fell [in] one area’

Nji mirni éztie ugbo 0 rue mgbe enyasi.

‘Rain must fall on the farm by evening’

Mirmni * nf 0 zué ebe ndi ohuu.

‘Rain will fall someplace

Anyu atnu * ni nko.

“The axe isn’t sharp’

Eyilé mt anyu tnu le ¥ ninko!

‘Don’t give me an axe that’s not sharp!”

Opya atni * ni atnuu.

“The machete isn’t sharp’

Anile m gi opya atnu le * ni atnuu!

‘Don’t have me use a machete that’s not sharp!”’
Mgbadna aanwo akeo.

‘Antelopes aren’t clever’

X séka hii Uté mgbadna nwo le * ni ako.

‘I can see the track of an antelope that’s not clever’
Ebuluku aako ako. | |

‘[The ritual coat of an Olokun priest] doesn’t itch’
Ni é yime ekwa ko le * ni uko. (speaker hesitates)
‘Let him put on a cloth that doesn’t itch’

Ndi kikeni aaja anti nké obelezee. R
‘People nowadays don’t dice meat for “obelezee™
Anile onye ghale* ni aja anu * le m! (strong effect)
‘Don’t lef someone who omits dicing meat host me!”
Nimu ndi aaby ebu ime isi abali.

‘Children don’t sing [on] moonless nights’

Nidi ghale* ni abu ebu aseka tné egu.

“Those who omit singing cannot dance’

Ogu aare ere.

‘[The] medicine is totally ineffective’

Anilem™ gioguelet ni ere ere.

‘I won’t use medicine that is totally ineffective’
Oriri apu * ni apuu.

“The feast flopped dismally’ [did not turn out at all]
Hnu pu le * ni apiu joko anwozi.

‘What flops is going to have another [chance]’

£1¢ + gné we gi gu gi T hnu aka ahnu ke wé gi gu t ahyua ni.

Y

‘It'is not when they dug yams last year that they’re digging yams this year’

QI%ne we gi gli gi * wnu ogné mirni gi lua gu.
‘The

time they harvest yam is the time when rain has finished tapering off’

Ogné we égi + gu gi wnu ogne o-wnu-le gha ekitj
“The time they will harvest yam is any time aft

Ebe 0 wu uzo chd ewl wnu epete epete.

‘Where he stood seeking shade is muddy’

Ubé o wu uzo ru eld * akpagi.

“The ladder he stood upright broke’

Ebe 0 wu uzd ché nmu a wni ahamaha uwaya.

‘Where he stood waiting for his children is in the middle of the road’

Ebe i ewu uzd chéri wé wnu ebe uzo nohime.

‘Where you will stand waiting for them is where the path makes a bend’
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55.
56.
57.
58.
59.
60.
61.
62.

63.

65.

66.

67.

68.

Emu aknu ihian aknu.

‘Sickness troubles people’

Obanije est: ihian esu.

‘Sweat affects people greatly’

Obanije éest ihian esau.

‘Sweat doesn't affect people at all’

Eziza nku ka ali azaa. (why not: Eziza nku...)

‘A broom of mature palm [branches] is best for sweeping the ground’

Eziza Okiti aaka ali azaa karj eziza nku.

‘A broom of baby palm [branches] doesn’t sweep better than one of mature palm’

Wé amari nwa eme nwa.
‘“They know [how] the child will make itself’
Wé amari nwa eme nwa.
“They don’t know [how] the child will make itself’
Nwata mari ihie eme nwa.
‘A child that knows something will mature’
Nwata ama ihié * aeménwa.
‘A child that doesn’t know something won’t maturc’
Onye ehyu ekwa ohuhu amari onu a.
‘Someoné who shops for hen’s eggs knows their price’
Onye eehyu ekwa ohuhu amari onu a.

‘Someone who doesn’t..., doesn’t...’
Eru eept ugbo wnu ekuru. o
“The mushroom that appears on the farm is “ekuru’
Eru aafodu nku wnu ekuru. L
“The mushroom that grows on palm trees is “ekuru™’
Eru aafodu ofya, onobe ni enyi hiie ¥ ni e, 0 réhi.

“The mushroom that grows in the woods, soon after we don’t pick it’

Ekuru aafodi nka onobé, Gmeni enyf hie * ni e, 6 réhi mgbé ényasi.

“The “ekuru’ that will grow on palm rees soon, if we don’t pick it, it rots by evening’

Eru eépu ofya + onobe; ni enyi hue * ni e, 0 rehi.

‘A [type of] mushroom will come out in the woods in a little while, if we don’t pick it, it rots by evening’

71.

72.

73.

74.

75.

76.

71.

78.

79.

80.

81.

Eru eefie enyi ugbo * wnu ekuru. o
“The mushroom that eludes us in the farm is “ekuru™’

Eru eéfie ényi Tofya eki *wnu ugu éni. Nedi enyi ag
“The mushroom that will elude us in tomorrow’s woods “ugu en

‘Our father didn’t show us how to look for it’
Manya aasuo ikpoho wnu ogoro.
“The wine that women like is “ogoro™

Mirni eztie * ime abali. Manya aasuo * tani wnu nkuelu. )
‘Rain fell during the night. The winc that will be sweet today is “nku elu

Anu me eke esi ro.
“The meat I [usually] share out is horse’
Anu me éke wnu esi ma o wnu éfni, ¢l¢ T hnu ka nti.

‘“The meat I [usually] share is horse or cow, it is not that which is smaller’

Anu me éke * ri ndu kikeni.
“The meat I will share out is alive now’
Manya me ara wnu ozu ni nku ely, éle ogoro.

“The wine I usually drink is “0zu” and “nku elu”, it is not “0goro™’

Manya me ara, e gi m * dono o suo. (syntax unclear)
“The ‘wine I will drink is claimed to be going to be sweet’
in{i o zuzl ényi * nj iya, ert uka a rika.

“The meeting that includes us and her/him, it usually comes to a big argument’
%lwé 00 zuzu ényi, ya ebufule a.

9

e meeting that will include us, let her/him not cancel it’
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PITCH TRACKS 2-3
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PITCH TRACKS 21-22
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1. INTRODUCTION*

In this study, I compare the frequency and distribution of a
small set of prosodic features in two different types of
discourses, or speech activities. The goals of this
investigation are to refine methodologies for transcribing
and characterizing intonational regularities in natural
speech, and to uncover the ways in which intonational
forms are used for particular, situated ends.!

The data considered here are "natural” in the sense that they
weren't elicited for the purpose of study; however, each
dataset consists of speech performed in fairly constrained
situations, rather than arising spontaneously in the course
of conversation. Constrained data of this nature are useful
in that they simplify the problem to some extent; the
constraints themselves yield clues to prosodic patterning.
Nevertheless, hypotheses about intonational function that
are formulated on datasets of this kind are necessarily
preliminary, if conversation is taken as the fundamental
paradigm of language use (Fillmore 1981), which it
undoubtedly should be. The data examined in this study
include:

- A portion of a second-grade mathematics
lesson ("Lesson™)

«  One exchange from a call-in radio talk
show interview with a politician
("Interview")

Both speech activities are recurrent ones for the primary
speakers, who occupy social roles with which these
activities are associated: the teacher conducts daily lessons
in the classroom, the politician gives interviews (more
broadly: answers questions and espouses policies) on a
regular basis. '

* This research was supported by NSF STC grant number
DIR89-20230, and OERI grant number R117610003-92.
ITwo more long-term goals of this undertaking are to
characterize sources of intonational variation in a principled
way, and to shed light on the intonational phonology of
English by examining recurrent patterns in phonetic data that
correspond to apparent functions.
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Each dataset may be considered a token of a discourse type
in a very broad sense: i.c. members of the English-
speaking community, including the participants, have
names for these speech activities, indicating that they are
recognized and evaluated as distinct (see Silverstein 1979,
Swales 1990:58). That is, a "lesson" is not an
"interview", and neither discourse is a television
commercial (Gumperz 1982:102-105), a sports
commentary (Ferguson 1983), a meeting announcement
(McLemore 1991a), a traditional narrative (Woodbury
1987), or the opening of a telephone exchange (Liberman
& McLemore 1992).

While the two discourses examined here clearly belong to
distinct genres, the distribution of prosodic features in them
reflect more general characteristics that cross-cut genres.
Biber (1988:170) distinguishes genre from text type: the
latter represents groupings of texts based on their linguistic
form, regardless of their genre. In order to arrive at such
general principles, the discourse-internal correspondences
between intonational form and function will be examined
and related to previous findings, and the intonational
features of the two discourses will be compared. The
assumption motiving this approach is that, while the
prosodic structure of a discourse may arise from the
rational, more or less conscious, intentions of speakers, the
meanings created by intonational choice ultimately can be
understood only by an ordering of the facts of use.

2. INTONATIONAL DESCRIPTION

2.1 Segmentation

The segmentation of natural speech into discrete
intonational phrases is far from straightforward (Du Bois
et. al. 1991:100-114; McLemore 19912a:28-44).2 In this
study, segmentation has been based on sound structure
without regard to syntactic, semantic, or pragmatic
constituency (as much as possible); i.e. criteria for
intonational juncture include pauses, pitch excursions and

2Indeed, Liberman, McLemore & Woodbury (1991) argued that
evidence for independent hierarchic prosodic units, such as the
intonational phrase, generally is lacking; rather, such 'units’
are motivated by local, gradient phonetic cues or phonological
processes and other constituent structures (pragmatic,
syntactic, semantic). See also Woodbury (1992).



salient changes in scaling values. This is an extremely
narrow view of segmentation; however, without a more
fully articulated account of syntactic, semantic, and
pragmatic constituency in discourse, it seems wise to avoid
attributing their effects to prosodic structure.3

All self-interruptions (preceding repairs, restarts, and so-
called hesitation phenomena) were coded as junctural
markers, since they disrupt the speech stream; ruling this
type of juncture out a priori could only be motivated by
considerations of function, which properly follow a formal
characterization.

2.2 Tune

The tonal description used in this, and previous, research
has its roots in early generative treatments (see Liberman
& Pierrechumbert 1984), in that discrete target tones are
used to describe rises (LH) and falls (HL, HM). However,
the notational conventions used here are largely intended as
a pre-theoretical discovery procedure, or null hypothesis, as
in phonology generally, where systematic description of
phonetic data is a prerequisite for theorizing. The tonal
transcription differs from the revision of Pierrehumbert
(1980) in Silverman et. al. (1992) primarily in that a
minimal phonology is assumed here, consisting of one
tone type with three categorical values and variable text-
“tune alignment (T, with the values H, L, or M, aligned
with stress, T*, or not, T); i.e., no independent categories
of phrase accents and boundary tones are postulated. For
example, the different phonetic forms that would be
described in those systems as H¥ L* L L% would be
described here more specifically according to actual
phonetic form: H* L*, with no implicit L L%; or H* L*—
(where indicates a simple temporal function
corresponding to a sustained final L*). In addition, no tone
is designated as the "nuclear accent," although for the most
part the stress immediately preceding the juncture is the
only one considered for the purposes of this study (the
complete transcripts are fully notated for stress).

Sustained tones are notated with a following dash, T— (H-,
L-, M-), indicating that the current pitch value is held
relatively constant until the next (notated) tone, pause, or
turn change. Tonal interpolation is otherwise a relatively
direct path from one tone to the next (e.g., H L indicates a
straight downward movement; L H indicates a straight rise
from L to H).

3n segmenting phrases based on vowel length alone,
Wightman et. al. 1991 categorize gradient junctural strength
into five levels of phrasing. Although this description has
since been incorporated into the intonational transcription in
e.g. Silverman et. al. 1992, it has not been used here, since the
segmentation criteria include vowel length and textual
relations.
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In addition, a tone with unspecified value, T, has been used
to notate contours set apart from surrounding speech by
pauses or shifts in scaling, but which show no internal
pitch change. Most such utterances are particles or
‘discourse markers', e.g., um, uh, and, well, so (cf. Hockey
1991, 1992). While it is possible to specify a local tonal
value based on the last value of the preceding phrase, this
descriptive criteria often results in a counterintuitive
specification. For example, if the preceding junctural tone
is scaled very high, and the constant value on a following
and is lower, it could be described as L, but might
nevertheless sound quite high. Analysis in terms of
scaling values rather than tonal category would be more
useful at this stage of theorizing (cf. Shriberg 1992).

2.2.1 A Note on Mid

Mid is used as a descriptive category for reference to the set
of values at endpoints of falls that sound non-Low.
Phonetically, the criterion used for identifying junctural
tones as Mid is primarily that the end value is scaled higher
than a preceding L (usually in the same phrase, although in
some cases the lower L was in the immediately preceding
phrase). When a preceding L tone wasn't available (e.g., in
turn-initial utterances), a tone was coded as Mid if it
sounded Mid.4 In the Lesson data, most of the analysis
was performed auditorily rather than instrumentally, since
many of the very final values for junctural tones were
impossible to recover instrumentally.

It may be the case that the phonetic form of gradiently
scaled Low tones conflate with that of target Mid tones.
For the most part, the criterion used for identifying Mid
excludes sequences (more than two) of non-low Low tones
that are progressively, gradiently scaled (i.e. in a declining
pitch range), since each Low in such a sequence would
generally be lower than a preceding one, rather than higher.
On the other hand, sequences of progressively declining
Mid junctural tones in the tonal environment of LHM,
where L is lower than M, would be identified as Mid.

In the Interview data, a comparison of L, M and H
junctural tone values for the two individual speakers,
"Caller" and "Mayor," shows that M values are
consistently distinct from L and H junctural tone values
when the immediately preceding H peak value is considered
for each case (this H value was not used to code M):

4In addition to Mid tones identified in terms of relative scaling
values, forms that sound Mid, in fast speech at least, include
falls followed by a slight rise whose value is less than a
preceding H*, and falls to low in which the L is sustained (see
Liberman & McLemore 1992 for examples). Several clear
cases of the slight rises were notated as Mid. No cases of
sustained L were notated as Mid, in order to allow
investigation into the functional patterning of these different
phonetic forms.
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2.3 Text-Tune Alignment

Tones that align with a stressed syllable are marked with an
asterisk, T*, (H*, L*, M*), and referred to as accents. One
consequence of the close phonetic description applied here
is that junctures can occur immediately following accents.
In fact, there are a number of phrases in the Lesson data
that are overall rising or overall falling contours, with clear
accents at each end point. In the data analysis that follows,
I have made a distinction between junctural tones (rises,
falls, and levels; i.e. pitch movements that help create a
juncture) and what will be called "final accents,” stress-
aligned tones that precede a juncture created by a pause or
e.g., scaling shift.

Thus, the contour referred to as the "vocative chant," which

Liberman (1975) characterized as (L) H* M, has the

following possible variants (ignoring the optional L):
H*M H*M- HM* HM*-

The analysis of intonational features in this study is

limited to the two-tone sequence preceding a juncture,

including also:

H*L H*L- HL* HL*-

L*H L*H- LH* LH*-
Sample pitchtracks, referred to in the analysis below, are
shown in the Appendix.

3. INTONATIONAL FUNCTIONS
3.1 Rises and Falls

In McLemore (19913, b) I argued that rising, falling, and
level junctural tones have the fundamentally iconic

general functions of connecting, segmenting, and
continuing, respectively. That is, as pitch excursions,
both rises and falls segment the speech stream; but rises
carry additional information: as the first part of an
incomplete pitch peak that implicates a second part, they
are used and interpreted as connecting to the second half of

adyad.

These abstract functions are essentially relational; the
things related may fall primarily or simultaneously into the
three general domains of interaction (e.g. turn-taking), text
(textual relations or discourse structure), and information

SMore specifically, junctural tones are diagrammatic icons
arising from acoustic phonetic form, much like a map is a
diagrammatic icon for relations between places. They aren't
entirely "natural” or universal (cf. Bolinger 1980), but rather
depend on the culture-specific evaluation of the signalling
roles of intonational primitives in the system and cultural
assumptions about which domains are relevant to
interpretation.



structure (given/new, background/foreground). Rises, for
example, function abstractly as connectives, and convey a
broad range of more specific meanings depending on their
textual, interactional, and discourse structural
environments. They connect turns when the speaking floor
is at issue, and textual units when the relation between
such units is at issue; they connect participants, when
address, participation, and attention are salient themes in
context; and among at least some groups of speakers (e.g.,
the Texas sorority that I studied), they function much like
text-aligned H accents to foreground new or exceptional
information at the phrasal level when relative ranking of
utterances in terms of shared knowledge is at issue
(McLemore 1992c). (In the latter case, the relation is not
so local and linear as the others, but rather paradigmatic,
i.e. in the choice of contrastive tonal value). To
summarize, junctural H tones:

* (segment and) connect
* implicate a second part, in associated text or interaction
« foreground associated information or action

In contrast, falls to low convey the least amount of
relational information; in the sorority data, this form was
found to generally segment textual phrases and turns, and
under certain circumstances to co-occur with old, expected,
or otherwise unexceptional discourse contributions. Unlike
rises, falls alone do not elicit response (i.e. without
additional conventions, textual information, or other cues
coming into play). To summarize, junctural L tones:

* segment

+ don't provide any information about what follows,
in associated text or interaction

* background associated information or action

More specific interpretations of junctural tones, such as
uncertainty, hesitation, conclusiveness, etc., arise from
(more or less conventionalized) co-occurrence with text and
aspects of context.

3.2 Levels

When junctural tones (H, L) are sustained (H-, L-), they
become transparently iconic signs for continuation (as the
tone is sustained, so is some aspect of the speech activity
underway).

Tonal perseveration for H (H-) makes its general function
continuative rather than connecting (i.e. current values for
the speech activity underway are maintained, rather than
changed as with H), and has the effect of changing its
interactional value. That is, H- is more relevant to the
interpretation of textual relations than to participant
relations; unlike H, the intonation itself doesn't elicit
response (i.e. but can if it co-occurs with text or other cues
that do).
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Perseveration of L (L-) also changes its general function
from segmenting to continuing, (again, current values are
maintained rather than changed, as with L). Like L, L-
doesn't overtly cue interactional behaviors, although it can
co-occur with them; like H-, L cues a local continuative
relation between textual units.

In the sorority corpus, both H- and L- junctural tones were
found to co-occur primarily with old or expected
information (consistent with Ladd's 1978 observations, as
well as the data analyzed in Walker 1992), although within
that functional space, H- still appears to mark information
as foregrounded.

3.3 Falls to Mid

If falls to low segment the speech stream, and thereby text
and interactional units, what do falls to mid do? As with
an intonational rise, the form itself is incomplete when
compared to a whole pitch peak; since function follows
form closely in intonation, it isn't surprising that falls to
mid seem to mark incompletion. The theory outlined
above would predict that since falls to mid are falls that
don't completely segment, they should share some
characteristics with both rises and falls (see also Liberman
1975). The actual functional correlates of HM junctural
tones and levels will be examined in the following
sections.

4. COMPARISON OF DATASETS

The classroom data ("Lesson") consists of an excerpt of
approximately 10 minutes of speech from a second grade
mathematics lesson conducted in an inner-city Parish
school in Pittsburgh, Pennsylvania. The portion of the
lesson examined is the initial portion, called "pre-team" by
participants, in which the teacher sets up the problem to be
solved and works out preliminary solutions with
contributions from the students. (Twenty-one of 225
phrases in the transcript are students’ utterances, or joint
teacher-student utterances; they have not been included in
the intonational analysis because they are largely inaudible.
An additional 2 phrases spoken by the teacher were not
included because they were inaudible, resulting in a total of
202 phrases.)

The radio talk show ("Interview) dataset consists of an
excerpt of approximately 4 minutes of speech from a call-
in interview talk show aired on the public radio station in
Austin, Texas. This particular exchange is between a caller
(C), and the Austin mayor (M); the host's introduction and
closing have been removed (for a total of 103 phrases). It
is one of several exchanges between the interviewee and
callers during the one-hour program. The intonational
characterization below is of the entire exchange, including
the speech of both the caller and the mayor, which display
striking similarities.



In both the radio talk show interview and classroom
contexts, participants bring knowledge about appropriate
interactional behaviors to the verbal exchange. Call-in
radio talk shows have a recurrent basic structure: the host
introduces callers who direct questions or comments to the
guest (and if there are no callers, the host plays this role);
the guest responds; the host has the option of limiting the
duration of either speaker's turn (by e.g., introducing
another caller or requesting clarification). The nature of the
communicative medium also imposes constraints on
interaction: participants know they have a limited amount
of time for the exchange, and that silence is to be avoided
(see Coles 1991, Goffman 1981:197-330). This means
that if one has the speaking floor, there is an especially
urgent obligation to keep it filled with sound; and on the
other hand, participants must respond promptly when a
response appears to be called for.

A second grade classroom also has a recurrent, basic -

interactional structure (see Resnick et. al. 1991): the
teacher has primary obligation to maintain the speaking
floor, and allocates it either by calling on individual
students (verbally or gesturally) or by indicating that a
contribution from the class is required. Indeed, part of the
lesson taught in the classroom is appropriate interactional
behaviors generally. Furthermore, when verbal or
nonverbal contributions, or attention more generally, are
elicited from students, they are obligated to respond, or
otherwise be (implicitly or explicitly) reprimanded.

4.1 Intonational Frequency Differences

The most significant (and obvious) difference between the
two datasets is in the number of accents per intonational
phrase. The pedagogical discourse shows fewer accents per
phrase (1.5) than the interview discourse (2) — i.e. phrases
are shorter and less complex intonationally. This difference
is even more striking than the numbers suggest, since
about half of the one-accent phrases in the Interview
consist solely of discourse markers or so-called pause
fillers, while only one third of the one-accent phrases in
Lesson do.

A comparison of overall contour types (tonal sequence
corresponding to the whole 'phrase’) in the two discourses
indicated very little difference in the frequency of phrase-
internal tonal elements. However, junctural forms are
different at the level of better than p=.999. The greater
variability in junctural forms than in phrase-internal
composition is undoubtedly due in part to the fact that a
majority of the intonational phrases segmented in Lesson
contain only the junctural tone sequence.

The most striking and significant difference in junctural
tone frequency across the two datasets is that forms of LH
(rises and high final accents) occur more in Lesson than in
Interview:
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Proportions of Junctural Form Types
for each dataset:

HL HM LH T

Lesson 42 .19 .33 .06

Interview .47 .15 .22 .15
FIGURE 3:

Junctural Tone Types: LESSON and INTERVIEW

40

30
1

Percentage of Cases

20

10
|

HL HM

Contour Type

A higher proportion of phrases in Interview consist solely
of level pitch, with no tonal value assigned (T above), than
in Lesson. Since the T category itself is heterogeneous in
pitch values relative to surrounding material (although
constant in lack of pitch movement), it will be compared
to level or sustained tones more generally (i.e. the class of
H-,L-, M-, T).

The table below shows the proportion of junctural forms in
each dataset according to stress alignment and tonal
perseveration.
Proportions of Stress Alignment and
Tonal Perseveration Variations:

T™T TT* T*T- TI*- T
Lesson .58 .20 .10 .06 .06
Interview .58 .07 .05 .15 .15



A greater proportion of levels occur in Interview than in
Lesson (i.e. the class of final level tones and phrases
without tonal movement, T*T—, TT*—, and T below), and,
as noted, there is a higher proportion of final accents in
Lesson than in Interview.

These junctural form types are further distinguished by
tonal value in the tables that follow; proportions shown are
relative to the total of all three tables below (i.e. of 103
junctures in Interview, 202 junctures in Lesson).

Falls to mid occur more frequently in Interview than in
Lesson, while rises occur more frequently in Lesson:

FarLs RISES
H*L H*M L*H

Lesson .30 .06 .21
.36 .15 .07

Interview

Among level junctural tones, sustained Mids occur more
frequently in Lesson (especially H*M-), while sustained
Highs occur more frequently in Interview:

LEVELs
H*L- HL*-| H*M- HM*- | L*H- LH*-
Lesson .02 .03 .07 .02 .01 .01
Interview .04 .02 - .01 .01 .12

Finally, the two datasets also show a difference in the
frequency of final accents, which are more common in
Lesson overall: High final accents occur more frequently
in Lesson than in Interview:

FINAL ACCENTS
HL* HM* LH*
Lesson .07 .04 .10
Interview .05 - .02

To summarize, with respect to the general categories
shown in Figure 3 above: In Lesson, most occurrences of
LH are rises, L*H (about two thirds), while in Interview,
most are high levels, LH*~ (over half). The two datasets
are similar in the proportion of falls to low; however,
among variants of HM, falls to mid (H*M) occur more
frequently in Interview, while a greater proportion of mid
levels (HM-) are evident in Lesson. Among the greater
proportion of final accents in Lesson, High final accents
are far more frequent in Lesson than in Interview.

122

4.2 Intonational Distributions

Rises and high levels, and falls to mid and mid levels, are
examined more closely below for their distribution within
and between the two datasets, with respect to interactional
behaviors (e.g. turn-taking), shared knowledge (including
e.g., repetitions), and aspects of discourse structure (e.g.,
local textual relations).6

4.2.1 Rises (L*H)

In the Lesson dataset, rises pattern as cues to interactional
behaviors in general, but underdifferentiate verbal
interaction from nonverbal action or attention (i.e.
connecting participants more generally rather than simply
speaking turns). The majority of junctural tones preceding
turn change are rises:

LESSON:
H*L L*H
Tumn change 3 13
No turn change 57 30

There are 18 instances of student or whole-class response to
the teacher: about two-thirds of the teacher's phrases (13 of
18) that elicit responses are spoken with L*H; 3 are spoken
with H*L; one with LH* and one with T- (neither of which
is shown in the table above)”.

Of the rises preceding turn change, 4 occur on vocatives
(Nicole?), 5 begin counting sequences which the students
join in, and 5 occur on imperatives, questions, or
variations on those forms, such as truncated be statements
(e.g., three groups of four is7). In three of the latter 5
cases, the teacher names a student prior to the utterance that
finishes her turn.

The 3 falls that precede turn change also occur on
vocatives, but interestingly, differ from vocatives carrying
rises in that they occur on names of boys rather than names

SIntonation is represented in the text as follows:

Falls to low are marked with a period ("."), falls to mid are
marked with an addition sign ("+"), rises are marked with a
superscript question mark ("°"), and sustained tones are
indicated with a dash ("-"). Pauses are shown in angled
brackets ("< >"), measured in seconds or noted as "<.>". CAPS
indicates a High pitch excursion, bold indicates a Low (not
necessarily marked).

"In Lesson, the single instance of T- that is followed by
response occurs on a truncated statement, which the student,
mamed in an earlier utterance, finishes (after "//"): seVEN
aws— | sound like more than— /I three rows.



of girls (e.g., Martin.).8 The numbers are quite small and
merely suggestive of gender socialization (cf. the finding
that American women use intonational rises more
frequently when talking with other women (Edelsky 1978),
or report that they do (McLemore 1991a, b)). Some
vocatives addressed to boys take rises when attention or
other non-verbal action appears to be elicited (as in e.g.,
line 123 shown below).

In addition to cueing verbal interactional behavior, L*H is
used on utterances that elicit specified behaviors, or
attention more generally (e.g. with students’ names; see

also Figure 4 in the Appendix):
123 AntoNIO’
L* H
124 there's another TEAM?
L* H
125 team four’
L*H

It is important to note what is co-occurring in the
classroom, as well as what follows use of the form: on
videotape it is apparent that the teacher sometimes uses
rising intonation on a current utterance, combined with
gaze, to elicit attention from students who may have
become distracted (cf. Keenan, Schieffelin & Platt, 1978).

Direction of attention or (verbal or nonverbal) action
appears to be implicated in every occurrence of L*H in
Lesson. This suggests that the children must attend to
other cues (e.g., gesture, text) or conventionalized routines
to determine the more particular significance of a rise for
interactional behavior.

In the Interview dataset, the majority of junctural tones
preceding turn change are falls to low, H*L, although 2 of
the 5 rises that occur do precede turn change:

INTERVIEW:
H*L L*H
Turn change 8 2
No turn change 31 5

81n one of the cases mentioned above, L*H occurs on a boy's
name, but is exceptional in being a vocative tag to an overall
rising yes-no question rather than occupying its own phrase.
In one of the instances of H*L, the same boy's name carries a
fall when it occurs as a vocative tag to an overall rising WH
question.
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There are 12 changes of speaker: 8 follow intonational
falls, and 2 follow intonational rises; one follows HL* and
one HL*- (not shown in the table above). The 8 falls that
precede turn change are not significantly different in form
from the 31 falls that don't; they are scaled to quite low
values, but similarly low values occur within single-
speaker turns.

Both of the rises (L*H) are used by the Mayor, one in his

initial single-phrase turn (hello Rick?), and the other in
his second single-phrase turn, a yes-no question (uh Rick is

that area posted for no parking?). In both cases, the rises
redundantly cue the subsequent response.

No uniform pattern is evident in the additional 5 rises used
in Interview within same-speaker turns, although all occur
between clauses: in 2 cases L*H appears to create
additional cohesion between clauses (if C1 then C2; Ci
because C2), and in 3 cases L*H has the effect of
foregrounding a new referent (see example below).

Why don't these rise cue a response? Because the particular
domain to which an intonational form is interpreted as
relevant, text or interaction, depends in part on the
pragmatic and semantic import of the text with which the
form is associated, as well as the interactional conventions
at work in a given exchange. In short, when the
'connection' function is dropped into a textual location
where turn-change is not plausible (either because there is
no coherent meaning to respond to or because it's clear
from textual structure that the speaker is not finished), that
function is applied to textual units rather than turns or
interactants.

4.2.2 High Levels (LH-)

High levels of the form LH*- constitute 12% of the total
junctural forms in Interview, which makes them by far the
most frequent form of level junctural tone in that dataset.
In comparison, High levels constitute only 1% of junctural
tones in Lesson. The following example from Interview is
especially illustrative of the different uses of rises and high
levels:

53 AUstin is a great climate?

H* L- L* H
54 It's a good CLIMATE FOR BICYCLING-

L H*-
55 uh THAT community is growing’
H* L L* H
56 OUGHT TO BE GROWING-
T*-



57 and it's a proDUCTIVE THING to DO 'N—
L H*- L H*-
58 it's less intrusive to our enVIRONMENT-
L H*
59

uh more Energy efficient as they SAY-
H* L  H*
(See Figure 5 in the Appendix.)

The rises in 53 and 55 occur on a new referent or predicate
in the discourse, while the High levels occur on discourse
old or inferrable information (see Prince 1991 for
given/new distinctions). The use of High levels on text
framed as a listing sequence (i.e. in which the theme is
continuous across junctures that correspond to a parallel
textual frame) is similar to the use of phrase-final levels in
the sorority planning meeting discourse reported in
McLemore (1991a, ¢), in which the discourse is structured
by a written program under discussion; there, too, L*H and
LH- had distinct distributions, in which L*H occurred on
exceptional or unordered items. In this case, the aspect of
text relatively foregrounded by L*H happens to be newness
(the material from which the subsequent list is formed), and
the text relatively backgrounded by LH*- is a continuation
of it.

Most of the High levels in Interview are used in this way —
i.e., in a series of similar utterances containing old or
inferrable information. (Two of the 5 repetitions in
Interview take High levels, and a third is categorized as T,
but sounds quite high). Two exceptions occur early in the
exchange; they occur on new referents, and have a
foregrounding effect similar to L*H (I've noticed when I'm
bicycling especially on SHOAL CREEK- | that the BIKE
LANE-).

High levels aren't generally used in Lesson. L*H is used
on the parallel counting sequences, which are usually
begun by the teacher and joined by the students (so
elicitation of partipation is appropriate). There are 45
repetitions in Lesson; none take High levels. Except for
the counting sequences, which take L*H, the majority of
repetitions occur with falls (to mid or low), or (mid or low)
levels.

L*H- doesn't precede a turn change in either Lesson or
Interview.

4.2.3 Falls to Mid (H*M)

Like High levels, falls to Mid never precede a turn change
in either dataset?; they also have a tendency to co-occur

90f course, given the appropriate textual material or local
conventions, any junctural form can precede a tumn change. In
some dialects of American English, as well as Scottish and
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with old information. Occurrences of H*M constitute 15%
of the total junctural forms in Interview compared to 6% of
Lesson; in addition, their usage patterns are slightly
different in the two datasets.

Uses involving self-interruptions and apparent disfluencies
of various kinds (e.g. when the following utterance begins
with or consists of uh or um) account for about half of the
total number of H*M in Interview, compared to only about
1/6 of the occurrences of H*M in Lesson.

Consider the following general pattern of H*M use. The
phonetic form results from physical contingencies when a
speaker stops talking abruptly after a High peak (e.g., from
Lesson: SOMEone’s+ | SOMEone’s TALking while you're
TALking.) This would seem to instantiate neither a target
Mid tone nor a higher-scaled Low tone; indeed, the Mid
value could hardly result from tonal targer per se at all.
However, this kind of occurrence is in principle difficult to
distinguish from the use of H*M in less mechanical cases
of self-interruption (repair, disfluency, etc.) — which may
also be used for deliberate communicative purposes, such
as floor-holding. For example, consider lines 23 and 24
from Interview (which follow the Caller's report of a
problem):

23 is there ANythmg you can do as MAyor to HELP us+
H* H* L H* M

24 HELP us+ <.2>
H* M

25 Rlders who are TRYing to get OUT there and. < 1.0>
LH* L H* H* L

This usage is suggestive of an oblique interactional
function of Mid (e.g., floor-holding); such a function is all
the more oblique because of its affinity to relatively
unplanned 'accidents' of speech. (Overt interactional
behaviors such as speaker change aren't the extent of
interaction in speech communication; all speech forms
have interactional consequences, including not changing
speaker turns. Intonation is an important resource in
avoiding turn changes at points where there might
otherwise be opportunities for them. See Sacks et. al.
1974.)

Another general pattern of H*M also has an instantiation
that appears to result from physical contingencies; that is,
when speech rate is accelerated through a juncture so that
attaining a very low value for Low would be physically
difficult (i.e. undershoot). This is especially apparent when -
the following phrase is shifted upward in pitch range. An

British English, H*M appears to be conventionally associated
with certain types of interrogatives. (See e.g., Brown et. al.
on Scottish English.)



example from Interview is shown in line 89 (see also
Figure 6 in the Appendix):

88 AND uh-

89 CERtainly we'll enCOUrage the poLICE to do
everything we CAN+

90 we CAN'T reLY upon the poLICE to MAKE people
OBEY the LAW in ALL CAses.

Again, however, the effect of this usage of H*M on both
local textual relations and turn-taking (or lack of it) is
indistinguishable from slower, seemingly more deliberate
uses of H*M.

In both types of uses, whether deliberate or 'disfluent’,
H*M functions somewhat like a fall and somewhat like a
rise, indicating a cohesive relation between two utterances
(and their associated texts and acts) not by overtly marking
connection or continuation, but by not quite segmenting
the two utterances. In both uses, the material on which
H*M occurs is in some sense treated by the speaker as less
important than the material that follows it. There is a
tendency for H*M to background, rather than foreground,
when the relative rank of information is relevant to the
communicative event. Consider the following example
from Lesson:

60 but SEven+ <.>
H* M

61 seVEN rows sound like MORE.

L* H L- H* L

Here, the teacher responds to a students' answer by re-
introducing the term seven into the discourse (seven ended a
counting sequence several utterances prior, and other terms
referring to the items counted have been used in the
meantime, e.g., number of cupcakes on this tray). In line
60, seven is marked as salient by the High accent, but
backgrounded by the M junctural tone.

In this usage, H*M is similar to the so-called
"backgrounding' or B contour examined in Liberman &
Pierrehumbert (1984) and Steedman (1991) (who describes
it as L+H* L H%). Based on the data analyzed here, as
well as that in Liberman & McLemore (1992), it appears
that in fact (...)H*LH and H*M are variations of the same
form. (See McLemore 1992 for a more indepth discussion
of formal and functional patterns of falls to mid and their
variations.)

Finally, another general pattern of H*M use is closely
related to the backgrounding function, but differs from it in
that rather than occuring on old information or a theme or
topic about which more follows, it occurs on utterances
out of the blue that set up an expectation for more speech
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or action, e.g. in 2 instances from Lesson on you know
what. Since this use of H*M, in combination with such
textual phrases, has the effect of creating suspense, I will
refer to it here as the anticipatory function of H*M. It
exploits the locally cohesive function of H*M, as well as
the backgrounding usage. Most occurrences of H*M in
Lesson are backgrounding or anticipatory.

The anticipatory function of H*M is even more apparent
when the final M is sustained as a level, i.e. H*M-, which
is a frequent form of HM in Lesson, as discussed below.

4.2.4 Mid Levels (H*M-)

Mid levels of the form H*M- occur at 7% of junctures in
Lesson; they are the most common form of level junctural
tones in the Lesson dataset. None occur in Interview.

Nearly one third of H*M- occurrences are within a
sentence, as in the following example (see Figure 7 in the
Appendix):

33 LAUREN said+
H*~ M-

34 0KAY?
L H*

35 LAUREN said+
H*~ M-

"there are THREE rows. "
L- H* L

36

This excerpt is from part of the fictional narrative the
teacher uses to set up the problem; line 36 contains the
first mention of a number that will be crucial to the
solution. The use of H*M- in the quotative frame of lines
33 and 35 is both backgrounding and anticipatory with
respect to what follows (line 36). The sustained final Mid
tone enhances the anticipatory function by simple temporal
duration. (Note the relation between the intermediate
scaling of Mid and its tonal lengthening; each aspect
suggests continuation.)

As the okay with LH* in line 34 indicates, the teacher is
concerned with holding the students' attention; indeed, in
other occurrences of H¥*M-—, the teacher is simultaneously
performing gestures, such as holding up a certain number
of fingers, to which the students must attend.

Recall that H*M and H*M- are never used to elicit
response; they are also never used to directly elicit students’
attention. Rather, the teacher uses L*H or LH* to overtly
elicit attention or response, and forms of Mid to actively
hold students' attention. That is, the use of Mid in some
(but not all) cases indicates that the speaking floor may be
in question and the current speaker is claiming it. That is



also the interactional function of level junctural tones, as
noted previously, which makes sustained M- all the more
effective in this regard.

4.3 Summary

In Lesson, phrases are shorter and simpler intonationally:
many phrases contain one continuous pitch movement,
overall falling or overall rising, some with emphasis at
either or both ends (TT*). Although the teacher is the
primary speaker, participation of the students is considered
necessary to accomplishing the pedagogical purpose of the
discourse, hence the frequent elicitation of students'
attention, action or verbal response (L*H). At the same
time, the teacher must maintain interactional order so that
students follow the main points of the lesson (H*M,
H*M-). The discourse is pre-planned for the most part;
i.e. the teacher has outlined the lesson, if not the
particulars of her speech, and the discourse incorporates
speech routines that are used in other datasets from this
classroom. When intonational junctures occur within
otherwise cohesive textual units, or on repetitions, they are
more often accompanied by enhancing gestures and actions
than by indications of disfluency, suggesting a careful,
emphatic speech style (H*M, H*M-); indeed, there are
numerous repetitions and rephrasings (see Resnick et. al.
1991 on the forms and pedagogical functions of revoicing
in this classroom). Consistent with this, there are no
occurrences of uh or um in the dataset, but rather discourse
markers that, together with the whole range of intonational
forms, appear to play a role in eliciting attention and
structuring the discourse and the activity overall.

In Interview, phrases tend to be long and intonationally
complex. With some frequency, junctural forms break up
otherwise cohesive textual units (H*M, T), often
accompanied by self-interruptions and pause fillers. In
part, this undoubtedly reflects the unplanned nature of the
discourse, although these patterns also have useful
interactional implications (i.e. preventing speaker change).
Turn change is not cued explicitly with intonation, but
apparently by other (semantic and pragmatic) sources of
interactional information. Emergent parallelistic structure
is evident in some same-speaker turns (LH*-), and
given/new relations are marked intonationally in some of
these sequences (L*H, LH*-).

CONCLUSION

The different junctural forms clearly have a high degree of
overlap in aspects of their functions; e.g., H*M and LH*-
are similar in (generally) not cueing interactional behavior,
creating local textual cohesion, and co-occuring with non-
new information. The distinction between them is subtle,
and has as much to do wic: the associations they accrue
from both general and locai patterns of use (i.e. their more

S.
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or less conventional indexical value) as with the
fundamental differences in their (iconic) form.

Nonetheless, for individual junctural forms there are clear
tendencies in usage patterns with respect to interaction,
information, and textual relations. For the community of
speakers from which the present data were drawn, it would
be surprising to find uses (conventionalized or not) that
aren't generally consistent with the patterns observed here;
rather, local discourse variation is evident in the selection
of specific forms, and the aspect of their function that is
made salient by the contingencies of the communicative
event itself (including, e.g., the domain a given use is
primarily taken to comment upon, text or interaction).

Consider the case of H*M. In both Interview and Lesson,
the patterning of H*M suggests that it is used, like levels,
to continue across a juncture. However, like L*H and
H*L, the phonetic form contains a pitch excursion which
effectively segments the pitch stream; it differs from H*L
in not segmenting all the way to Low, and unlike LH*—, it
segments in part. Like L*H, it is used to mark more
specific relations between the contours it partially
segments, as well as their associated text and acts. In
Interview, this cohesive function is most salient; i.e. it
occurs primarily in self-interruption, mid-clausally, and on
particles like um. Its use has interactive implications (i.e.
in terms of floor holding), which are less direct than e.g.,
the use of L*H; it differs crucially from L*H in not
explicitly cueing interactional behaviors. In Lesson, the
backgrounding and anticipatory functions of the final mid
value are most salient, and the interactional consequences
(of floor- or attention-holding) are more clearly evident,
since all forms of attention and interaction are visible. The
most frequently occurring subtype of HM is a mid level, in
which the anticipatory function is enhanced, with respect to
both text and interaction.
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PROSODIC ASPECTS OF M.L. KING’S “I HAVE A DREAM SPEECH”

Corey A. Miller

Department of Linguistics
University of Pennsylvania
Philadelphia, PA 19104

ABSTRACT

This research examines the prosodic characteristics of Martin
Luther King's "I have a dream today" speech in an effort to
better understand both the prosody of oratory and the prosodic
qualities of King's speech that move people. The peroration of
the speech was digitized and analyzed using the Waves
program on a Sun SparcStation. Among the salient findings
were King’s sustained high pitch, several recurrent pitch
patterns and various special effects. Many of these features are
exemplified with reference to pitchtracks. Some discussion of
the characterization of oratory with respect to speech and
nonspeech modes of perception ensues.

1. INTRODUCTION

Martin Luther King is probably the first person that comes
to many Americans’ minds when they think of a great
orator. In this paper, I wish to explore some of the
prosodic manifestations of King’s oratory. Ultimately,
such an enterprise might contribute to an understanding of
what it is acoustically in such oratory that moves people,
abstracting away from the content of the words. More
narrowly, I hope this research contributes to what we know
about English intonation in general, since we are all likely
to employ some of the features discussed below, albeit in a
modified way, for some communicative effect in our own
speech. Viewed in this way, the register of the public
oration might be looked at simply as an exaggeration of
some of the prosodic tools that we already possess and use
in everyday verbal interaction. More strongly, however,
we may interpret the special prosodic features of the oration
investigated here as cues to listeners that cause the acoustic
signal to be perceived by a poetic, rather than a strictly
speech, mode of perception.

King’s oratory falls within the tradition of American black
preachers. Many traits of his delivery can be seen in the
sermons and political speeches of contemporary black
clergymen and politicians such as Jesse Jackson and
William Gray. The literature on black preaching and
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oratorical style only hints at the kinds of issues that are
profitably investigated with the aid of acoustic analysis.
For example, Boulware offers the following critique:

King made great use of his nasal resonators,
which enriched his vocal tones. These tones
were slightly flat, because of his failure to
make more oval the openings of his vocal
outlets.!

The text chosen for analysis here is the peroration of
King’s “I Have a Dream Today" address to several hundred
thousand people at the March on Washington on August
28, 1963.2 This is probably his best known speech, and
many of its passages are intimately familiar to many
Americans. I have isolated several prosodic highlights of
the speech which I will describe below, making use of
pitch contours, amplitude contours and spectrograms
produced with the Waves speech analysis software package
on a Sun SparcStation.

2. HIGH PITCH

One of the first observations I made in the course of
intonational analysis was the extremely high pitch at
which “I Have a Dream Today” was delivered. King’s pitch
peaks generally average between 280-300 Hz; well above
the average pitch for an adult male. The high pitch is most
likely due to the high amplitude at which King delivered
the speech. According to Cruttenden, “...producing
syllables with extra loudness produces extra airflow
through the vocal cords and pitch goes up accordingly.”3 It
seems likely that the emotional content of the speech and
the effect King wished to produce were responsible for the
loudness, since his microphone would have obviated the
need to shout. Nevertheless, King certainly would have
had a motivation to talk over the muting effect of several
hundred thousand people talking, coughing, etc.

1Boulware (1969), p. 250.

2] would like to thank Raymond Trent, of the Biddle Law
Library for providing me with an excellent recording. I
digitized the recording at 8000 Hz on a Sun SparcStation
using the Waves speech analysis package.

3Cruttenden (1986), p. 50.



In order to see what King’s pitch level would be in
conversational circumstances, a brief analysis was made of
his “Letter from Birmingham Jail,” of April 16, 1963.
While the letter is not exactly conversation, it has the
advantage of dating from the same year as “I Have a Dream
Today” and being delivered in the understandably sober
tones of one who is in jail. In the “Letter,” King’s pitch
ranges mostly between 80 and 120 Hz.

3.

I studied pitch contours from approximately the last five
and one-half minutes of the “Dream” in order to note
recurring fundamental frequency patterns. In the broadest
sense, there are steadily decreasing and steadily increasing
patterns. The steadily decreasing, or downstep, patterns are
often characterized by a final pronounced fall. The steadily
increasing patterns often have a final post-tonic fall, or a
downstepping final pattern.

3.1. Steadily Decreasing and Steadily
Increasing Pitch Patterns: Downstep and
Upstep :

Figure mlk5 provides an example of the steadily decreasing
pattern on a fairly long phrase. In this case there is a brief
rise up to the pitch accent, after which the steady decrease
in fundamental frequency begins. In all examples of this
kind, there is a pronounced fall on the last word, creating a
break with the steadier decreases leading up to it. In figure
mlk5, there is a rise up to the first dream, and then steady
downstep to the final dream. A variant of the steadily
decreasing pattern appears on some of the very short
phrases that punctuate the “Dream,” as exemplified by
figure mlk16. If it is to be imbued with any consistent
meaning in the “Dream,” the downstepping patterns
described here could often be said to conclude the passages
in which they occur. This is frequently not the case, as
downstepping patterns may be followed by upstepping
patterns on the same theme. Nevertheless, series of
upsteps and downsteps generally reach their final
conclusion on a downstep.

Figure mlk8 is ar example of upstep without a final fall.
It is followed by a 1.5 second pause until the beginning of
the next phrase. The upstepping pattern combined with a
long pause is likely to be a suspense-creating device. King
also achieves this effect by elongating final words in
upstepping passages. Such long final words often exhibit
a steady decrease in pitch.

3.2. Upstep followed by Downstep

When King’s phrases are taken two at a time, a recurrent
pattern emerges whereby an upstepping pattern is followed

RECURRENT PITCH PATTERNS.
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by a downstepping pattern, creating a fairly complete unit
of thought. The upstepping phrase is often accompanied
by final syllable lengthening and a pause of over 1 second,
thereby creating suspense for the concluding downstepping
phrase. For example, figure mlk8’s upstep pattern is
followed by a downstepping phrase with a pronounced final
fall, figure mlk9. A large complex of up-down patterns,
resulting in a frenzied, breathless passage is represented by
Figures mlk39-mlk42. Figure mlk39 is an upstep without
a final fall, followed by mlk40 which is a downstep that
also does not dip particularly low, preparing the way for
mlk41, which contains a brief upstep to the first syllable
of crooked, which has one of the highest fundamental
frequencies reached in the speech: 411 Hz. The latter half
of figure mlk41 is a downstep without a pronounced final
fall, leading to the the upstep in Figure mlk42, which is
concluded by a low-dipping final fall on the last syllables
of together, thus ending this powerful prosodic and thought
unit.

3.3. Lists

Efforts to create parallels are present on both the prosodic
and textual levels of the “Dream.” One manifestation of
textual parallelism might be termed the “list.” The
following passage contains a list of states and their
characteristics which happen to break down roughly into
pairs that can be analyzed according to the upstep-downstep
pattern discussed in the previous section. In this way, the
textual parallelism of high places in various states is
overlaid with a prosodic parallelism of upstep-downstep
patterns.

UPSTEP: ...from the mighty mountains of
New York

DOWNSTEP: let freedom ring from the
heightening Alleghenies of Pennsylvania

UPSTEP: let freedom ring from the snow-
capped Rockies of Colorado

DOWNSTEP: let freedom ring from the
curvaceous slopes of California

Another memorable list that King evokes is that of
contrasting kinds of people whom King wishes to see
brought together. Consider the following passage
containing three lists of groups of people (italicized),
«...we will be able to speed up that day when all of God's
children, black men and white men, Jews and Gentiles,
Protestants and Catholics will all be able to join hands...”
King applies parallel downstepping pitch patterns and
levels on the elements of the first two lists. For the last
list, Protestants and Catholics, King employs a slightly
different strategy. The unstressed, normally unpronounced
orthographic o of Catholics is pronounced as a schwa,



giving Protestants and Catholics three syllables each. The
insertion of an extra syllable into Catholics contributes to
the staccato effect of Protestants and Catholics, picking up
on the staccato effect of black men and white men.

4. SPECIAL EFFECTS

In addition to his manipulation of up- and downstepping
pitch contours, King employs various prosodic special
effects to help catapult his speech into the memorable
oratorical register for which he is famous. In contrast to
pitch contours, many of these effects are realized on single
segments or words, including vibrato and the extreme
lengthening of certain vowels and consonants. ~Other
effects, such as breathiness, breathlessness, staccato, and
the non-reduction of reduced vowels to achieve even
timing, are associated with whole phrases.

4.1. Vibrato

Traditionally vibrato is divided into two categories: pitch
vibrato and amplitude vibrato. King employs both, in
addition to a vibrato that appears to manifest itself in a
tradeoff of formant values in the course of a segment.
Made, in figure mlk41, has a pitch vibrato with a frequency
of approximately 10 Hz. Spectrographic analysis of the
segment appears to show pulsating, varying energy in the
formants, perhaps aiding the vibrato effect. My, in Figure
mlk24, appears to feature a combination of pitch and
amplitude vibrato, as can be seen in the pitch contour and
the intensive cyclic pattern present in the amplitude
contour.

4.2. Segment Lengthening

To effect vibrato on a segment requires that the segment be
of longer than normal conversational length. In fact, all of
the vibratoed words discussed above are realized as
particularly long segments. Down, in Figure mlk30, is
an example of extreme vowel lengthening: the word is 1.34
seconds long. Such a long word also provides a stage on
which a steadily decreasing contour can be realized. Long
vocalic segments often feature rising patterns as well, as
evidenced by my in Figure mlk24 (.67 seconds) and rise
(.52 seconds) in Figure mlk8.

Extremely long [s] segments at both the beginning and
ends of words can be found in the "Dream". The phrase
"sweltering with the heat of injustice” has an initial
consonant that is .18 seconds long. The use of this device
on this word has onomatopoeic effect, as it might conjure
up the hiss of a furnace or a desert snake. Here, prosodic
special effects are grouped near one another, as the final [s]
of the above phrase lasts .34 seconds.
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4.3. Breathiness, Breathlessness and
Frenzy

Breathiness is an intermittent feature of King’s speech in
the “Dream.” It is exemplified in the passage, “...from
every state and every city,” particularly on the word city.
The combination of breathiness and low pitch of the final
syllable (120-160 Hz) results in a particularly grave and
grandiose effect. Contrastively, a lack of breath
characterizes certain passages which I call frenzied. These
are long, quickly spoken passages in which King hardly
pauses between phrases. Such a passage is illustrated by
figures m1k39 through mlk42, lasting 12.3 seconds, which
have already been discussed regarding their repeating
upstep-downstep pattern. Another such passage also
lasting about 12 seconds consists of the words:

UPSTEP: ...we will be able to work together
DOWNSTEP: to pray together

DOWNSTEP: to struggle together
DOWNSTEP: to go to jail together
DOWNSTEP: to stand up for freedom together

DOWNSTEP: knowing that we will be free
one day.

The first phrase has a rising pitch pattern, while all of the
subsequent phrases exhibit falling pitch patterns. Instead
of creating biphrasal pitch parallels as in mlk39-mlk42,
King has simply created uniphrasal parallels in the latter
passage.

5. CONCLUSION

Martin Luther King employs suprasegmental effects to a
high degree of artistry in the “Dream.” Through them he is
able to affect his audience in ways that penetrate deeper
than the semantic value of the words would normally
imply. Tsur has introduced the concept of a poetic mode of
speech perception4 which, while embedded within the
speech mode (as elaborated by Liberman and others?), is
activated by particular acoustic events, thus allowing for
the affective or right-hemispheric qualities of the speech
signal to be more fully realized than they would be in
normal speech. Viewed in this light, the “Dream’s” lasting
impact is owed to some extent to the ability it has to cause
listeners to process the acoustic signal via this poetic
mode, thus awakening some of the emotive power
normally restricted to the nonspeech mode of perception.

4Tsur (1992).
5See for example, Liberman et al. (1967).
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Prosody and Information in Naturally-Occurring Discourse

R.T. Oehrle & M. Yaeger-Dror
Department of Linguistics, University of Arizona, Tucson, AZ 85721

We wish to construct an account of prosody which is both co-
herent with principles of grammatical analysis and responsi-
ble to naturally-occurring, contextually-situated speech. This
setting provides a domain in whichit is possible to test, refine,
and extend theoretical hypotheses in the light of empirical
data.

1. Definitions and preliminary observations

We assume (with Liberman [22]) that for any utterance
u, it makes sense to regard its phonetic and phonological
properties—jointly, phon(u)—as a combination of a lexical
support /ex(u) and a prosodic structure pros(u). Motivation
for this division of linguistic labor can be found in the distinct
felt equivalences corresponding to the rows and columns be-
low (using common orthographic conventions):

ED. vs. ED? vs. ED?!
ED spoke. vs. ED? spoke vs. ED?! spoke
Ed sPOKE. vs. Ed SPOKE? vs. Ed SPOKE?!

This point of view, while not the only possible one, raises two
basic questions:

o how can we characterize the phonological/phonetic re-
lation among the terms lex(u), pros(u), and phon(u)?

o how is the distinction between lex(u) and pros(u) related
to other grammatical dimensions?

Both questions have attracted considerable attention. Since
we do not characterize prosody in terms of particular phonetic
or phonological properties (but rather in terms of the division
of labor between prosodic and non-prosodic properties), the
importance of the first question arises from the fact that the
properties of lex(u) and the properties of pros(u) can (and
do) affect the same phonetic parameters (frequency, inten-
sity, duration), an entanglement between phonetic realization
and Jexical/prosodic contributionnot peculiar to the point of
view advocated here. With regard to the second question, it
is a straightforward matter to see how Jex(u) relates to other
grammatical dimensions: any partition of an utterance into a
sequence of morphosyntactic parts (such as words and affixes)

must be consistent (in a way determined by the logic of phono-
logical and phonetic realization) with the lexical support of the
utterance. The contribution of these morphosyntactic parts to
syntactic composition, semantic interpretation, and pragmatic
force is a standard and central problem of linguistic analysis.
It is equally straightforward to produce evidence that there are
interesting relations between pros(u) and the properties of u in
a number of other grammatical dimensions—evidence which
supports the view that while pros(u) is not determined by the
properties of any single non-prosodic dimension, the partic-
ular prosodic properties associated with an utterance impose
constraints on its properties in other dimensions.

2. Theoretical desiderata

A theoretical framework for prosodic analysis will need cer-
tain properties.

2.1. Parallel architecture

To characterize relations between the phonological and pho-
netic properties of prosodic structures and their correlative
properties in non-prosodic dimensions, we assume that the
grammatical composition (or analysis) of complex expres-
sions assigned properties in all dimensions simultaneously.

2.2. Structural flexibility

To accommodate the view that intonational phrases constitute
units of prosodic analysis but need not correspond to standard
syntactic constituents, a theoretical framework for prosodic
analysis must make possible multiple analyses (in some sense)
of a single utterance-type.

2.3. Dynamic discourse interpretation

To accommodate the fact that there is an interaction between
the accentual properties of a constituent and the discourse in-
formation it conveys, it is reasonable to assume some form of
dynamic interpretation, based on the insight that the interpre-
tation of an utterance both depends on the context in which it
is uttered and affects the very context as it is uttered.
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2.4. Interactional dynamics

Spoken language provides interesting evidence of a highls
structured relation between speaker (more generally, dis-
course participants), spoken code, social context, and inter-
locutors. This relation is reflected in the continuum of style
[18, 19, 20, 34] ranging from self-consciously read materi-
als to casual, unmonitored conversation—a scale character-
izable as speech-oriented at one end and task-oriented at
the other—and in the companion notion register [1, 2, 3, 5],
which distinguishes register (from speech style) as the con-
ventionally accepted way to speak in a specific situation (as
~ due, for instance, to expectations within the culture or to spe-
cific audience design factors). It is also reflected in the re-
lations between and purposes of the discourse participants,
involving issues of power and solidarity [8], and distinctions
such as informational / social interaction [35, 4] and sup-
portive / neutral / face-threatening conversational acts [7].
Much of the interactional work done is conveyed through
prosodic information. Labov and Fanshel [21] suggested
that it may be the deniability of prosodic ‘input’ which pre-
disposes speakers to use prosodic information for such so-
cially sensitive tasks. To accommodate these distinctions,
we will employ a terminology based on the proposals of
(12,13, 15,7, 30].

2.5. An Integrated Framework

A natural formal setting which is consistent with these
desiderata is the family of multi-dimensional categorial
grammars [25, 23, 32], which incorporate parallel archi-
tecture in an essential way and permit different degrees of
structural flexibility (depending on the details of the system
in question). In this framework, each expression is identified
with a ‘vector’ which characterizes the information associ-
ated with it in each relevant ‘dimension’. This point of view
allows the phenomena of dynamic interpretation and inter-
actional dynamics to be integrated with other properties of
linguistic composition.

3. Interpreting pitch-accent placement

The key concept of dynamic discourse interpretation relevant
here is that the interpretation of an expression A in a context
¢ may both depend on ¢ and affect ¢, which we represent as
follows, using ¢’ to represent the resulting context:

$[Al¢’

This representation is heuristically useful: it allows a num-
ber of different existing theories to be formulated in a com-
mon frame and it suggests new lines of theoretical develop-
ment. Two kinds of hypotheses will be considered here: first,
the classification of expressions according to their interaction
with contextual parameters; second, the classification of the

discourse structures represented above by the variables ¢ and
9.

A hypothesis which has guided a great deal of valuable work
in the Generative Tradition is that pitch-accent placement can
be characterized in a way that is indifferent to context. We
believe that an adequate account of pitch-accent placement
on this basis is unattainable.

3.1. Pitch-accent and information

A widely-held alternative view is that pitch-accents occur on
‘new information’ and do not occur on ‘old information’. For-
mulating this theory in the simple framework sketched here
requires a decision concerning the representation of ‘infor-
mation” and the ‘old/new’ contrast. A simple way to do this
is to suppose that the information contained in a discourse D
at a point z consists in a representation of the content of the
discourse portion preceding z, together with a collection of
‘discourse referents’. If A is an expression with non-dynamic
interpretation a, we may represent the context-change poten-
tial of new information as ¢[[A]¢ U a and the context-change
potential of old information as ¢ U a[A]¢ U a (The symbol U
stands for disjoint union of pieces of information.) To con-
nect this account with H*L pitch-accents (say), we identify
accented occurrences A of A with the structure ¢[AJ4 U a
and unaccented occurrences with the structure ¢ Ua[[A]¢ Ua.

But this account cannot be correct. On the one hand, con-
sider a narrative which begins: once upon a time, there were
two bears— dum and 'dee. 'DUM was OLDer than 'dee .. ..
Although the second occurrence of 'dum represents ‘old in-
formation’, it must be accented. On the other hand, con-
sider a discourse in which one person rushes in to announce:
GUESS WHAT! my Bicycle's missing! The bicycle’s absence is
new information in this context, but the expression associated
with the introduction of ' = information into the discourse—
namely, missing—need ::.;: be accented.

Intuitive judgments of this kind suggest that the relation be-
tween information structure and p::ch-accent placement is
more subtle than a simple dichotomy between new informa-
tion and old information allows. If we assume that pitch-
accent placement is interpreted relative to some informational
domain, then there are two aspects to the problem: the first
involves constraints on wiat components of an utterance may
be taken to be prominent, relative to a fixed analysis, a given
accentuation pattern, and a particular discourse context; the
second involves how information is assumed to be structured
in discourse. These two aspects of the problem suggest more
plausible alternatives to the overly simple correlation of pitch-
accents and information discussed above.
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3.2. Pitch-accents and focus

The fact that pitch-accents are localized to syllables and not
directly to some informational domain makes it necessary
to characterize a relation between the syllables of any utter-
ance and the linguistic structures whose content is relevant
to that domain. In particular, for any expression e in a fixed
context, a reasonable goal is to associate with each subset
o of the syllables of e a focus set of component parts of e
which are the possible foci of e when every syllable in o is
accented. When the content of e itself is focused, we say
that an utterance of e has a wide-focus interpretation. From
this perspective, it makes sense to enrich the possible modes
of interaction between expressions and context: expressions
corresponding to simple types (such as proper names) may
be treated exactly along the lines sketched above; but functor
categories may be classified according to how they interact
with the context-change potential of their arguments. For ex-
ample, some one-place predicates may behave in a way that
correlates the new/old contrast with the presense/absence of
accent, but for other one-place predicates, it is possible that
if the argument of a member of this class counts as new in
a given context, the syllable within the argument which is
(when accented) compatible with a wide-focus interpretation
of the argument may also be (when accented) compatible with
a wide-focus interpretation of the predicate-argument com-
bination (even though the predicate itself is unaccented but
new); but when the argument does not count as new, the pre-
ferred syllable for indicating a wide-focus interpretation may
shift to the most prominent syllable within the predicate it-
self. Such an account ([26], for example) makes possible a
more sophisticated account of functors like be missing than
the simple correlation between accent and information dis-
cussed earlier. Moreover, the fact that certain functors need
not be accented when their co-domain supports a wide-focus
interpretation means that in many contexts, the choice of ac-
centing them or not is accessible to pragmatic influences. (We
consider one such case—the case of negation—in detail be-
low.)

A complete account of the interpretation of pitch-accent
placement depends not only on the relation between pitch-
accent placement and the information-structure of particular
utterances, but also on how that structured information con-
nects with context. Another direction of research we hope
to pursue further in the light of empirical investigation of
naturally-occurring discourse is the possibility of endowing
the theoretical representation of discourse context with richer
structure. For example, an account along the lines of the
centering model of Grosz, Joshi, and Weinstein [16] makes
it possible to treat only topics as contextually de-accented.
This richer articulation of discourse context (which has other
advantages, as well) makes it possible to deal with cases like
the two-bears-’dum-and-'dee example above, where an ex-
pression representing old information is obligatorily stressed

when a topic shift is involved.

4. Quantifiable parameters
4.1. Pitch-accent ‘prominence’ measure

The hypotheses to be formulated are based on an assumed
connection between subjective impressions of pitch-accent
placement and an informational domain. Many linguists who
have quantitatively analyzed linguistic data have found a cor-
relation between ‘focal’ or ‘new’ information in a discourse
and physical parameters such as duration [9, 10, 11] or pitch
prominence [24]. Integration of these two perspectives—one
intuitive and abstract, the other quantitative and concrete—
requires the establishment of a correspondence between phys-
ical parameters and subjective impressions of prominence, on
the one hand, and a common view of the informational do-
main. Although accent is acoustically p