Where in Dialog Space does Uh-huh Occur?
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Abstract

In what dialog situations and contexts do backchannels
commonly occur? This paper examines this question us-
ing a newly developed notion of dialog space, defined
by orthogonal, prosody-derived dimensions. Taking 3363
instances of uh-huh, found in the Switchboard corpus, we
examine where in this space they tend to occur. While
the results largely agree with previous descriptions and
observations, we find several novel aspects, relating to
rhythm, polarity, and the details of the low-pitch cue.
Index Terms: backchannels, feedback, prosody, context,
principal component analysis, dimensions, dialog activi-
ties

1. The Contexts of Backchannels

Among the interactive phenomena of dialog, backchan-
neling is one of the most prototypical and among the most
studied. A key question of interest is when backchannels
occur. Some aspects of this question have been inten-
sively investigated, for example regarding the prosodic
contexts that cue backchannels and similar feedback
[1,2].

While we know some things about the micro-contexts
of backchannels in certain situations, we lack a good
understanding of the more general dialog situations in
which backchannels occur. Indeed, descriptions at this
level tend to come not from empirical study but from def-
initions, theoretical frameworks, qualitative studies, and
impressionistic observations. Aspects of situations often
thought to be relevant to backchanneling include having
only one person holding the floor, giving a narrative or
explanation, having one person being in a listening role,
having that person supportive and maybe even agreeing,
and being at points of new information or where ground-
ing needs to be done [3, 4]. However such listings of
factors have lacked empirical verification, may include
properties that are rarely important, and may omit prop-
erties that are vital in practice.

This is a problem for efforts to build and deploy re-
sponsive systems. It is possible to backchannel naturally
and effectively in dialogs with naive humans [5, 6], but
so far only when the user’s role is tightly constrained,
for example to retell a story or solve a simple problem.
To make backchanneling behavior (and ultimately other

types of rapid response behaviors) more robust and useful
in freer dialog settings, we need a better understanding of
the dialog contexts and activities in which they occur.

Thus we here undertake an empirical, statistical
exploration of the dialog contexts of occurrence of
backchannels.

2. Dialog Dimensions

To understand the typical dialog situations where
backchannels occur, we need to start with a way to de-
scribe dialog situations. While there are many taxonomic
systems to choose from, here we use a new, empirical
method [7]. Reasoning that the local prosody is a good
indicator of dialog activities and states, we started with 76
local prosodic features, consisting of pitch height, pitch
range, speaking rate, and volume, computed over differ-
ent regions of a 6 second window, and computed for both
participants in the dialog. We computed these features
every 10 milliseconds throughout the corpus. We then ap-
plied Principal Component Analysis to these values. This
gave a list of 76 dimensions, ordered by how much of the
variation in the prosodic features they explain.

Upon examination [7, 8], most of the top dimensions
turned out to align with aspects of dialog. These aspects
were diverse, including dialog situations, transient dialog
states, cooperative dialog acts, simpler dialog actions, ap-
parent mental states, and some prosodic behaviors.

Since these are truly dimensions, they are continu-
ously valued. Thus, a given moment in dialog might have
a value —0.74 on dimension 1, +.03 on dimension 2, and
so on. Any specific instance of a backchannel occurs at
a point in this 76-dimensional dialog space, and thus we
can gather statistics on where backchannels tend to occur.

3. Uh-Huh and the Dimensions

To determine the typical dialog contexts of backchan-
nels, we examined the patterns of occurrence of uh-huh
in the Switchboard corpus. We chose Switchboard be-
cause it comprises unstructured dialogs and includes a
wide variety of dialog activities. We chose uh-huh as a
proxy for backchannels because uh-huh is almost always
a backchannel and is one of the most common typical
backchannel forms (along with uh, yeah, [laughter], oh,



and um-hum). We gathered statistics over a 600K word
subset of Switchboard, which includes 3363 instances of
uh-huh. These tokens are not limited to phonetically pre-
cise uh-huh tokens, as the labelers guide enjoins tran-
scribers to “use “uh-huh” or “um-hum” (yes) ... for any-
thing remotely resembling these sounds of assent” [9] (al-
though in practice the degree of yes-ness did not seem to
much affect what ended up in the transcripts).

If backchannels were mostly about reacting to content
or mostly about reacting to a few specific cues, we would
expect them to be distributed evenly across most of the di-
mensions. However in fact many of the distributions were
strongly asymmetric: for twelve of the dimensions 75%
or more of the occurrences of uh-huh were on one side or
the other (positive or negative) of the dimension, as seen
in the left columns of Table 1, and all of these asymme-
tries are significant (by the chi-square test, p < .0001).
Thus backchannels do relate to multiple dimensions of
dialog.

4. Interpretations

While the statistical information in Table 1 is adequate as
a practical, operational answer to the question of where
backchannels occur, we wanted to go further, to develop
a real understanding of the reasons for and significance
of the associations with these regions of dialog space.
For this, our initial exploration, we examined each di-
mension individually. We generally started with a previ-
ous description of the dimension [7, 8] and tried to under-
stand how uh-huh was similar to the other dialog activi-
ties that were common in those particular contexts. To do
this we listened to examples of speech in the vicinity of
uh-huh as it appeared in those contexts and to examples
of other words in similar contexts. While exploratory in-
ductive studies of this sort risk merely confirming the ob-
servers’ prejudices, that was not the case here. Indeed,
we were repeatedly surprised to see connections to con-
structs that had we had not previously thought relevant,
notably transition relevant places and dialog rhythms.

4.1. The 12 Most-Related Dimensions

From the twelve dimensions where the distribution of u/-
huh was most skewed, we infer connections to:

Turn grabbing

91% of the occurrences of uh-huh were in contexts
that were low on dimension 5. In other situations low on
this dimension the speaker is starting a turn. (Situations
high on this dimension were mostly turn yields.) This
implies that uh-huh can sometimes take the turn and also
may function to decline to take a turn at a point when that
opportunity was available [4].

Pushing for a new perspective

89% of the cases of uh-huh occurred in contexts on
the lower half of dimension 17. Other typical dialog ac-

tions low on dimension 17 were short questions or other
swift bids to slightly change the topic while the interlocu-
tor is monopolizing the floor. (In situations high on this
dimension the speaker and/or interlocutor were generally
engaged in elaborating a feeling or mood.) This suggests
that uh-huh can be a way to move the conversation for-
ward, a facet which the common term “continuer” high-
lights.

Quick thinking

89% were on the high side of dimension 11. Typical
utterances high on dimension 11 were very swift echos
and confirmations. (Situations on the low side were typi-
cally low in confidence and/or content, for example when
ending an utterance with 7 guess.) This suggests that uh-
huh can indicate attention and quick understanding.

Expressing sympathy

86% were high on dimension 18. In other typical di-
alog situations high on this dimension the speaker is ex-
pressing pity or sympathy for someone in a bad situation
the interlocutor has just described. (Situations low on this
dimension were frequently descriptions of people or hap-
penings meriting sympathy, and thus soliciting an expres-
sion of sympathy.) This suggests that uh-huh can convey
sympathy.

Expressing empathy

86% were high on dimension 6; this region typically
included expressions of empathy. To clarify, this dimen-
sion differs from the previous one in that it includes pos-
itive emotions and evaluations. In terms of prosodic con-
texts, empathy typically respond to a phrase or word pro-
duced in high pitch by the interlocutor (Arizona’s beau-
tiful), whereas sympathetic responses usually respond to
phrases produced in low volume and reduced pitch range.
(Situations low on this dimension were typically emo-
tional expressions and evaluations, which often invited an
expression of empathy.) Thus uh-huh patterns with other
expressions of empathy.

Other speaker talking

85% were high on dimension 1. In other situations
high on this dimension the interlocutor was talking al-
most constantly while the speaker of interest was mostly
quiet. (The low end of this dimension was the exact op-
posite.) Interestingly, here the simple percentage does not
tell the whole story: in fact 67% of the uh-huhs were in
the 3rd quartile on this dimension. This indicates, unsur-
prisingly, that uh-huh occurs when it is mostly the inter-
locutor who is speaking, but not in an extreme monolog
context. This facet is naturally the one which the term
“backchannel” highlights.

Rambling

82% of the cases of uh-huh occurred in contexts that
were on the lower half of dimension 14. Other typical
dialog situations low on this dimension were where the
speaker has low interest in what he himself is saying, but



seems to feel the need to say something anyway. (On
the high side, the speaker was usually speaking clearly,
even emphatically, in a bright tone.) This suggests that
uh-huh can convey low interest and a lack of anything
specific to say, a facet which the common term “minimal
vocalization” highlights.

Signaling an upcoming point of interest

79% were high on dimension 26. At points with high
values on this dimension, the speaker often seems to be
signaling that the dialog is about to take off in some way.
Prosodically, this is characterized by a moderately high
volume for a few seconds that then turns low and is ac-
companied by a slower speaking rate and a region of low
pitch for a hundred milliseconds or so; after this comes
the point of interest and then in the near future typically
both speakers have some speaking role, both with higher
than average pitch height. (At points with low values on
this dimension, the speaker is typically involved in a nar-
rative and speaking with low volume, and appears to be
downplaying the importance of what he’s saying, for ex-
ample in situations where he needs indicate that what he’s
saying is just background to an upcoming main point.)
Thus uh-huh can be cued by a prosodic context includ-
ing a region of low pitch, which elaborates a well-known
result [10].

Deploring something

78% were high on dimension 37. At other points with
high value on this dimension, the speaker is often de-
scribing something deplorable, as in if the legislature has
their way about it they’re going to rdise the tuition and
double and in the strdw that bréke the cdmel’s back, with
something of a sing-song unstressed-stressed alternation.
(Times with low values on this dimension often fall near
the point where the speaker starts to reveal that a situation
also has a silver lining.) This suggests that an uh-huh can
serve to share a complaint.

Not delivering confidently

76% were low on dimension 72. At other points low
on this dimension the speaker’s delivery was often weak,
in the extreme including false starts or disfluencies, and
the interaction between the speakers, if any, was awk-
ward. (At points high on this dimension the speaker had
established something of a rhythm of speaking although,
unlike the previous dimension, typically with several un-
stressed syllables between each stressed syllable. If the
listener was saying anything at all, his words tended to
fit in smoothly where the speaker would have put un-
stressed syllables. Pragmatically, this seems common in
cases where the speaker really knows what he wants to
say.) Thus uh-huh patterns with speaking without full
confidence and a clear delivery.

Agreeing and preparing to move on

76% were high on dimension 24. In other situa-
tions high on this dimension, the speaker was expressing
agreement with or sharing the other’s thought or feeling,

preparatory to moving the focus to a new aspect of the
topic. (In low situations on this dimension both speakers
were focusing for some time on the same shared refer-
ent.) Thus uh-huh patterns with agreeing, closing out,
and bidding to move on.

Low focus

75% were low on dimension 29. In general this was
seen in contexts where there was an unstressed or some-
how deemphasized word. While we found no consistent
pragmatic or dialog function for these, sometimes they
co-occurred with taking a personal stance. (On the high
side of this dimension there was a stressed word in the
context, and this often occurred where the focus was on
establishing the facts, and where the speaker had knowl-
edge that the interlocutor clearly lacked.) Thus uh-huh
patterns with a lack of stress, a relative lack of knowl-
edge of the topic, and with taking a stance that is per-
sonal, rather than fact-oriented.

4.2. Other Dimensions

Table 2 lists others among the top two dozen dimensions
for which the distribution of uh-huh is strongly asym-
metric; discussion of each dimension appears elsewhere
[7, 8]. While some are not surprising (the correlations
with dimensions 8, 12, and 19), dimension 10 is more
interesting: the propensity of low values indicates that
uh-huh patterns with thinking of something to say next,
rather than being disengaged from the dialog. This is
perhaps why uh-huh can work for feigning attention, as
Yngve humorously observed [3]. Dimension 13 suggests
that backchannels are similar in some ways to the begin-
nings of contrasts, and dimension 21 to actions done to
mitigate potential face threats. These aspects should be
looked at more closely.

4.3. Discussion

First, we note that our new analysis method, indirect
thought it is, appears to work: most of the aspects of di-
alog that uh-huh co-occurs with are things that could be
expected from one or another of the common descriptions
of backchannel. Yet the results were not without novelty,
for example in the connections with the dialog aspects
involved in dimensions 14, 37, 72, 29, 13, and 21.

Second, we note the wide variety of factors involved
in backchannel behavior. Although many studies of these
phenomena approach them in ways that limit the find-
ings to just one type of context, or one type of cue, or
one type of effect, in fact backchannels are richly multi-
faceted and multifunctional.

5. Future Work

Tracking the dialog situation using the dimensions iden-
tified here may enable future dialog systems to perform
backchanneling more robustly, even with uncontrolled



pushing for a new perspective (vs. elaborating current feeling)

deploring something (vs. also planning to talk about the good side)

agreeing and preparing to move on (vs. jointly focusing)

Dimension Skew Interpretation (Abbreviated)

PC 5lo 91% turn grab (vs. turn yield)

PC171o 89%

PC 11 hi 89% attentive and quick-thinking (vs. low confidence)
PC 18 hi 86%  expressing sympathy (vs. seeking sympathy)

PC 6 hi 86%  expressing empathy (vs. seeking empathy)

PC 1hi 85% other speaker talking vs. this speaker talking

PC 14 1o 82% rambling (vs. placing emphasis)

PC 26 hi 79%  signaling interestingness (vs. downplaying things)
PC 37 hi 78%

PC721o 76%  speaker awkward (vs. speaking with a clear delivery)
PC 24 hi 76%

PC29 1o 75%

no recently stressed word (vs. stressed word present)

Table 1: The 12 dimensions with the most asymmetric distributions of uh-huh, with interpretations of the uh-huh-rich side

(vs. the opposite side).

engaging in lexical or memory access (vs. disengaged)

starting a contrasting statement (vs. reiterating)

Dimension Skew Interpretation (Abbreviated)

PC 8hi 66% ending crisply (vs. petering out)
PC101lo 73%

PC 12 1o 69% floor yielding (vs. floor asserting)
PC 13 1o 66%

PC 19 1o 75%  solicitous (vs. controlling)
PC211lo 1%

mitigating a potential face threat (vs. agreeing, with humor)

Table 2: Seven other high-variance dimensions with significant asymmetry.

users, with the likelihood that they the backchannels will
occur only in suitable contexts.

While this exploration of dialog space has identified
some general areas where uh-huhs occur, with respect to
each dimension independently, we would like to more
tightly characterize these regions. In particular, we would
like to explore whether uh-huh has distinct subpopula-
tions and, if so, whether these have distinctive phonetic
and prosodic properties

More generally, this new analysis method could be
used to help discover and characterize the roles and typ-
ical contexts of other dialog-relevant markers and behav-
iors.
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