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Abstract

An increased recognition of how an understanding of emo-
tion could benefit dialogue systems means that corpora anno-
tated for emotion would be a valuable resource. In this paper
we describe an annotation scheme for expressions of emotion
in dialogue using abstract dimensions, discuss how to eval-
uate such a scheme and use those techniques to assess the
scheme’s reliability.

Dialogue analysis and emotion
To date dialogue annotation has been conducted almost ex-
clusively on objective, measurable aspects of a dialogue’s
content. This is partly understandable due to the difficulty
associated with reliably identifying subjective phenomena.

However, recently there has been an increased inter-
est in how an understanding of some of the more subtle
facets of communicative behaviour might benefit this field.
Emotion is an example of the type of behaviour that it
would be beneficial to incorporate into dialogue systems.
For instance, artificial communicative agents which con-
duct dialogues either between themselves or with humans
can be allowed to converse more naturally and be more
engaging if they appear to act emotionally (Bates 1997;
Piwek 2003).

In order to gain an understanding of how emotion affects
the way we communicate or how emotional expression is
perceived by a listener, we could study corpora annotated
for emotional content. In this paper we shall discuss the dif-
ficulties that hinder the development of annotation schemes
for this purpose and describe a suitable scheme that over-
comes these difficulties.

Emotion in transcribed dialogue
There has been considerable work studying the relationship
between emotion and prosody, e.g. (Lee, Narayanan, &
Pieraccini 2002b; Dellaert, Polzin, & Waibel 1996). Indeed
much of the emotional expression in speech is conveyed in
its acoustic realisation. However, emotion is also expressed
in the language used by a speaker and it is equally important
to understand how emotion affects the content of what we
say. Knowing this would allow us to work with emotion in
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cases where only the linguistic content was available or nec-
essary and this understanding would also complement work
on acoustic correlates.

Since identifying emotion from transcribed speech can
prove more difficult than from an audio recording, annota-
tion schemes designed to be used with audio are likely to
prove unsuitable for working from transcriptions. This is
because these schemes ask annotators to make distinctions
or apply labels for emotions which it is not possible to de-
tect in text. Furthermore, a scheme which is shown to be
reliable for annotators listening to the dialogue may not be
when the vocal delivery is not available.

The scheme that we describe here is designed to be ap-
plied to transcribed dialogue and is evaluated in that context.

Previous studies of emotion in dialogue

There have been a handful of studies which have developed
annotation schemes for emotion in dialogue, including the
following examples –

• (Narayanan 2002; Lee, Narayanan, & Pieraccini 2002a)
This scheme was applied to call centre dialogues and in-
cluded two labels,NegativeandPositive. Given the sim-
plicity of the scheme and the presence of audio during the
annotation, the reliability of the scheme was low (Kappa
= 0.465), which reflects the difficulty of the task.

• (Devillers, Vasilescu, & Lamel 2002) Another study using
call centre dialogues, this time the scheme includes labels
for specific emotions;Fear, Anger, ExcuseandSatisfac-
tion. The choice of labels was tailored to their domain
although no evaluation of the reliability of this scheme
was conducted.

• (Litman, Forbes, & Silliman 2003; Litman & Forbes
2003) This scheme was applied to transcribed tutoring di-
alogues between humans. This scheme included labels
for NegativeandPositiveutterances and was proven to be
reliable (Kappa = 0.624).

Later we shall discuss how these approaches can be im-
proved upon in order to develop a scheme that is suited to
capturing the complexities of emotion while remaining reli-
able.



Designing an annotation scheme
Before we describe the design of our annotation scheme it
can be useful to consider how annotation schemes are de-
signed in general. Here we describe a number of design
decisions that must be made and highlight any differences
between emotion and more frequently annotated phenom-
ena that will affect the decisions we make.

Dialogue Units The are a number of unit types into which
a dialogue can be segmented and to which annotation can
be applied. Since many annotation schemes are moti-
vated by some theory about language or communication
the choice of unit is often implicit or obvious. This is
not the case for emotion. Emotional episodes exist over
an indistinct period of time, fading in and out and subtly
changing throughout a dialogue.

Descriptive MechanismsThere are a number of ways with
which to describe aspects of communication (e.g. descrip-
tive labels, numeric values). Again, the appropriate way
of describing phenomena used in dialogue annotation is
often obvious and is most commonly descriptive categor-
ical labels. For emotion this would be manifest as a col-
lection of labels such as‘Anger’, ‘Fear’, ‘Sadness’etc.
For many purposes this is an inadequate way of describ-
ing emotion and subsequently a number of different ap-
proaches have been proposed (Cowie & Cornelius 2003).

Annotation Scheme For the chosen descriptive mechanism
it remains to decide upon the details of how the anno-
tation is to be conducted. For categorical labels this in-
volves producing a taxonomy of categories based on the
required level of complexity, the necessary distinctions
and the range of phenomena it is desirable to identify.
Similar decisions need to be made for other descriptive
mechanisms.

Developing an annotation scheme for emotion
in dialogue

With an understanding of some of the important factors for
consideration in developing an annotation scheme, we now
describe the development of our scheme for emotion in dia-
logue.

What exactly are we annotating?
To simply state that we are annotatingemotionin dialogue
is not adequate given the complexity of the phenomenon.
In order for an annotated corpus to be useful we must be
more specific about what the annotation entails. To this end,
we draw upon a valuable distinction given in (Cowie 2000)
between cause-type and effect-type descriptions of emotion.

Cause-type descriptions of emotion relate to the ‘inter-
nal states and external factors that caused a person’s speech
to have particular characteristics’. To adopt this approach
would mean that the dialogue is annotated for the emotion
that the speaker is experiencing as they speak. A corpus an-
notated as such would allow us for example, to attempt to
ascertain whether a customer conversing with an automated
call centre was experiencing frustration.

The major difficulty of working with cause-type descrip-
tion is that we have to be confident that we have cor-
rectly identified the emotion that a speaker is experiencing.
Given that speakers can successfully disguise their emotions
or falsely exhibit them, asking annotators to guess how a
speaker is feeling is likely to lead to inaccurate results. In
this case, inter-rater agreement offers no indication of va-
lidity and the only reliable way of ensuring a dialogue is
correctly labelled is for the annotation to be performed by
the speakers themselves, so-called ‘self-reporting’.

Effect-type descriptions of emotion are used to ‘describe
what effect [emotional] characteristics would be likely to
have on a typical listener’. Using this approach annotation
can be performed by asking annotators to label the emotion
that they believe is being expressed. A corpus annotated us-
ing this approach allows us to study the type of language
use that causes a listener to believe that emotion is being
expressed. This is especially useful for automatically gener-
ating speech that will be perceived as emotional.

Obtaining an annotated corpus for effect-type emotion is a
much simpler affair than for cause-type since identifying the
emotion that we believe is being expressed is a far more ob-
jective exercise than guessing the speaker’s emotional state.
Our annotation scheme uses the former of these and is thus
applied by identifying the emotion that is expressed in its
content.

Units of consideration
For our annotation scheme, dialogues are segmented into
Utterancesas described in (Traum & Heeman 1996) as
“Speech by a single speaker, speaking without interruption
by speech of the other constituting a single turn”.

For practical reasons this is a sensible choice since their
use is common in dialogue annotation. Adopting these units
will allow us to benefit from tools and techniques developed
for other schemes and also allow comparisons to be made
between emotion and other phenomena. Utterances also ap-
pear to form appropriate units of emotional expression.

Descriptive mechanism
As previously mentioned the most frequently adopted de-
scriptive mechanism for dialogue annotation is categori-
cal labels. Applying this approach to emotion is likely to
prove problematic. There is little consensus regarding a suit-
able taxonomy of emotional labels, with many psychologists
proposing different lists (Ortony & Turner 1990).

If we were to develop a categorical scheme we would
need to select labels from the hundreds available, between
which annotators are able to distinguish and reliably iden-
tify in transcribed dialogue. Restricting ourselves to these
emotions will almost certainly lead to the majority of utter-
ances in any corpus to being left unlabelled.

To demonstrate the difficulty of developing a scheme us-
ing categorical labels, we conducted an experiment in which
four subjects annotated a dialogue using a list of labels
gleaned from psychological research1. This dialogue was

1Courage, Dejection, Sadness, Disgust, Aversion, Shame,
Anger, Surprise, Guilt, Wonder, Hate, Love, Happiness, Desire,



taken from our corpus of conversations between nurses and
cancer patients (Wood & Craggs 2002). In the resulting an-
notation only 16% of the utterances were labelled with an
overall agreement level of Alpha = 0.142. This is clearly un-
satisfactory and an alternative approach must be employed.

A more fruitful approach may be to describe emotions us-
ing abstract dimensions, a technique in which emotions can
be described by points in dimensional space. Litman and
Forbes’ scheme (Litman & Forbes 2003) which labels utter-
ances asPositive, Negativeor Neutralcould be considered to
adopt this approach, with utterances plotted on one of three
discrete points on a valence scale.

This technique can be made more expressive if utterances
are labelled using more dimensions and with finer granular-
ity. Our scheme is based on an adaptation ofActivation–
Evaluation space(Cowieet al. 2001) in which an emotion
is described using two values, one for the degree to which
that emotion inspires action in humans and another which
describes howpositiveor negativeone might consider that
emotion to be.

Constructing an annotation scheme using abstract
dimensions

In order to make activation–evaluation space appropriate for
annotation of transcribed dialogue, a number of adaptations
were made.

Firstly, we replaced the ‘activation’ dimension with a
simpler ‘intensity’. Although activation–evaluation may be
a better way of describing emotions, they are less suited
to describing an instance of emotional expression. The
intensity dimension is used to describe the level of emotion
expressed in utterance. For example –

‘I like this song’

would be given a lower emotional intensity score than –

‘Oh wow, this song is fantastic!’

This adaptation should make corpora annotated using our
scheme no less useful since for many applications, an un-
derstanding of the relationship between language use and
the intensity of emotion could prove more valuable than for
activation.

The second adaptation relates to the granularity of distinc-
tions that can be made along each scale. Each dimension
can be considered to be a continuous scale where any level
of distinction is possible. Reliably making such fine grained
distinctions based on transcribed speech is not possible and
allowing this level of discrimination is likely to perplex an-
notators.

For this reason our annotation scheme condenses the pos-
sible values for each dimension into a likert–scale style set
of discrete values;intensitycan be a value from 0 to 4 and

Contempt, Fear (Ortony & Turner 1990)
2Agreement statistics for annotation are discussed in detail later

in this paper.

evaluation, −3 to +3. This permits us to prescribe to an-
notators a description of the circumstances in which each
values should be used including examples for each.

The final adaptation limits annotators to ascribing one
value in each dimension for theoverall emotional expres-
sion in any utterance. Although it is obviously possible to
express more than one emotion per utterance, it is relatively
rare for a speaker to do so. In an experiment in which four
annotators labelled 1075 utterances from dialogues in our
corpus using categorical labels for emotions of their own
choosing, only 3.2% of the utterances required more than
one label to be applied.

Allowing annotators to apply more than one value for
each dimension would increase the scheme’s complexity,
incurring greater disagreement and lengthening annotation
time, for little benefit.

A two dimensional annotation scheme for
emotion in dialogue

What follows is a description of our scheme and instructions
regarding how it should be applied –

For each utterance, label the overall intensity and polarity of
the expression of emotion using the following guidelines.

Intensity

0 No emotion or it is impossible to tell –“So how are you?”

1 Not totally lacking in emotion, (a hint of) –“I suppose
so”

2 low level, but apparent –“I’m not feeling too great”

3 Clear expression of emotion –“Oh she’s annoying that
girl”

4 Strong expression of emotion –“I can’t bear to talk
about it”

Evaluation

-3 Wholly/Strong negative –“It was the most awful feel-
ing”

-2 Clearly negative –“He tries, but he keeps messing it up”

-1 Perhaps negative (but not positive) –“You know, the
stupid one”

neutral Neutral or impossible to tell –“He’s moved to
Blackburn”

+1 Perhaps positive (but not negative) –“Oh yes, that new
show”

+2 Clearly positive –“That’s a nice view”

+3 Wholly/Strong positive –“Oh that is wonderful news”

For example the utterance –

‘Oh how we laughed ...’

may be labelled asintensity=3, evaluation=+2meaning that
it contains a clear level of clearly positive emotion.



Figure 1: Dimensional annotation tool

Evaluating the annotation scheme
In order for analysis of annotated corpora to be valid the
schemes used to develop them must be shown to be reliable.
The evaluation of our scheme was conducted on a sample
of two dialogues from our corpus. Although these dialogues
do come from a specialist domain (cancer care) the conver-
sations within them contain a large number of topics and
styles. Due to the circumstance in which they are conducted
they also contain a large amount of emotional speech.

Eleven annotators applied our scheme to an extract of 34
utterances from one dialogue while ten different annotators
worked on an extract containing 35 utterances from another
dialogue. The samples were chosen for the variability of
the emotional expression within them, thus representing a
serious test with which to conduct the evaluation.

Each annotator was given written instructions on how to
apply the scheme with the definitions and examples pre-
sented in the previous section. The annotations were per-
formed using a tool which presented each utterance in turn,
waiting for the annotator to select the appropriate values on
a two dimensional grid before continuing onto the next ut-
terance (see figure 1).

Nominal inter–rater reliability: Kappa and Alpha
Efforts have been made to standardise the way in which an-
notation schemes are evaluated (Carletta 1996) with the con-
sensus being on the use of Kappa (Siegal 1988) as an inter–
rater agreement test.

Kappa measures the agreement between a number of an-
notators by comparing the number of times they agree upon
a label for an object (utterances in our case) against the num-
ber of disagreements. The result is a value between 0 and 1,
where zero equates to the level of agreement that might be
expected if annotators behaved randomly and one represents
perfect agreement.

There is prevailing confusion about the suitability of
Kappa as a method of evaluating reliability (Di Eugenio &
Glass 2004). The problem resides in the way that Kappa

accounts for the unequal preference by coders for certain
categories. This is especially worrisome when working with
subtle or rare phenomena since the distribution of label use
is likely to be very uneven.

Fortunately, there are alternative statistical tests that do
not suffer this inadequacy. One such test, Krippendorff’s
Alpha (Krippendorff 1980; 2004) is highly appropriate for
testing reliability of this kind of data, partly because its re-
sults and their interpretation are similar to Kappa’s and also
because its flexibility allows us to tailor its computation to
best evaluate data annotated in the manner described.

In order to perform this test on our data we must con-
sider each pair of values given for an utterance to be one
of 29 classes, one class for each possible pair of intensity–
evaluation values excluding positive and negative evaluation
for intensity 0 (annotators were advised that if they judge an
utterance to have no level of emotion then it makes no sense
to allocate it an evaluation level of anything other than zero).

Alpha can also be performed on individual dimensions
by considering each value as a separate class. The table
below shows the results for performing the Alpha test on
each dimension and the combined dimensions for each of
the two dialogues in our trial.

Transcript and Test Alpha
Transcript 1: Intensity–Activation 0.145
Transcript 1: Intensity 0.25
Transcript 1: Evaluation 0.26
Transcript 2: Intensity–Activation 0.13
Transcript 2: Intensity 0.211
Transcript 2: Evaluation 0.217

The results suggest a low level of reliability. However,
this has more to do with the suitability of the test to qualita-
tive annotation than the ability of the annotators to apply the
scheme.

The slight increase in the level of agreement when
applying Alpha to individual dimensions provides a clue
as to why categorical agreement tests penalise annotation
using numerical values. Take for example the utterance –

‘Right, there’s nothing on your mind at the
minute?’

In the intensity dimension three people rated this as ‘no
emotion’ (intensity 0), seven people said ‘hint of emotion’
(intensity 1) and one rated it ‘low level emotion’ (intensity
2). There is agreement that this utterance contains a hint of
emotion although a few people considered it slightly above
or below this level. This ‘diffusion’ of the values around the
one generally agreed upon, weakens the results.

Now, also considering the evaluation dimension, one per-
son thought it was ‘possibly positive’ (evaluation+1), eight
people said ‘neutral’ and two considered it ‘possibly nega-
tive’ (evaluation−1). Again there is reasonable agreement
between all annotators with slight variation. When you com-
bine these two dimensions only four people agreed on the
most popular label even though overall, there was a reason-
able consensus as to the intensity and evaluation level of this
utterance.



This problem is caused by the fact that our annotators are
labelling using numerical scales. Neither Kappa nor Alpha
in its original form distinguish between the cases of two peo-
ple disagreeing wildly about an utterance and people agree-
ing on one dimension but being slightly in disagreement on
the other.

In order to fairly test the reliability of our scheme, we
must employ another, more suitable statistical test. We shall
consider two alternatives, interval and ordinal agreement
measures.

Interval inter–rater reliability
Testing agreement using intervals is performed by reward-
ing annotators for assigning similar values for objects while
punishing disparity. This would appear to be a more appro-
priate test for our scheme but again it is not suitable. The
reason is that agreement testing using intervals is only valid
when the difference between each adjacent pair of values is
equal.

This is not the case with our scales and neither is it desir-
able to make it so. Given that full blown emotional episodes
are rare, it is important to be able to make subtler distinc-
tions for lower levels of emotion, ergo the difference be-
tween intensity 0 (no emotion) and intensity 1 (hint of emo-
tion) is finer than between intensity 3 (clear) and intensity 4
(strong).

Ordinal inter–rater reliability
When objects are rated on a scale which cannot be assumed
to be linear the reliability of the scheme used to generate
those ratings can best be assessed using ordinal agreement
measures.

These measures test agreement by assessing the similarity
between the order in which judges rank objects. In our case
this tests the degree to which annotators agree on the order
of utterances from the least to the most emotional and from
the most positive to the least positive.

This is especially appropriate for our scheme since in-
sights about the relationship between emotional expression
and communicative behaviour ought to be made in relative
terms, e.g. –

“The higher the level of emotion, the smaller the lexical
diversity.”

rather than in absolute terms, e.g –

“For intensity three emotion, people swear.”

One suitable test for assessing the level of agreement
for rank ordered data is Alpha using an ordinal metric
(ordinalα ) in which the level of disagreement between any
two annotators for any utterance is given by the distance be-
tween the ranks into which they are placed, relevant to the
number of objects placed in each rank. The benefit of using
ordinalα as our measure of agreement is that it allows us to
judge reliability against the standards adopted by the field
when applying Kappa.

Applying ordinalα to each dimension for both extracts
we get the following results –

Transcript and Test ordinalα
Transcript 1: Intensity 0.6
Transcript 1: Evaluation 0.55
Transcript 2: Intensity 0.49
Transcript 2: Evaluation 0.34

These results are less than those reported for the scheme
using the labelsNegativeandPositivedescribed in (Litman,
Forbes, & Silliman 2003), although we believe that this is
more than compensated for by the far greater expressive
ability of our scheme.

Intra–rater reliability

Another important test of a scheme’s reliability is whether
the results of a single annotator using it over a period of time
remain constant. To assess this, our scheme was applied six
times to the 34 utterances of the first dialogue extract over a
period of four months. Applyingordinalα to each dimension
gave the results: Intensity = 0.9, Evaluation = 0.78, both of
which show satisfactory levels of agreement.

Agreement for a finer grained scale

The decision regarding the number of discrete units into
which our scale was condensed was based on a desire to
make each level easily distinguishable from its neighbours.
In order to justify this decision, we tested the effects of in-
creasing the granularity by conducting another set of anno-
tations using a scheme with six values for theintensitydi-
mension, introducing an additional level, thus –

0 No emotion or it is impossible to tell –“So how are you?”

1 Not totally lacking in emotion, (a hint of) –“I suppose
so”

2 low level, but apparent –“I didn’t want to believe it at
first”

3 Moderate expression of emotion –“Hopefully I should be
out next week”

4 Clear expression of emotion –“Oh she’s annoying that
girl”

5 Strong expression of emotion –“I can’t bear to talk
about it”

This time a different set of annotators, four for each of
the two transcripts, applied the scheme to dialogue. The
results of applyingordinalα showed a systematic fall in the
level of agreement –

Transcript and Test ordinalα
Transcript 1: intensity 0.52
Transcript 2: intensity 0.37

This represents a reduction of around 20% which the in-
creased expressive power of the scheme would not justify.



Conclusion
In this paper we have shown that despite the perceived dif-
ficulty in developing annotation schemes for subtle or sub-
jective phenomena, a reliable scheme with strong expres-
sive powers has been created for emotion in transcribed di-
alogue. Employing abstract dimensions in order to annotate
emotion has the advantage of allowing all utterances in a
dialogue to be labelled rather just those that display distinct
emotion. Also, the scheme is equally applicable to dialogues
conducted in different domains and languages.

In developing a general purpose scheme for expressions
of emotion in dialogue we hope to enable and hasten studies
into the relationship between emotion and communicative
behaviour. This understanding will be valuable for improv-
ing the functionality of dialogue systems.
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