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Abstract
This paper describes a semantic annotation scheme for spoken
dialog corpora. Manual semantic annotation of large corpora is
tedious, expensive, and subject to inconsistencies. Consistency
is a necessity to increase the usefulness of corpus for developing
and evaluating spoken understanding models and for linguistics
studies. A semantic representation, which is based on a con-
cept dictionary definition, has been formalized and is described.
Each utterance is divided into semantic segments and each seg-
ment is assigned with a 5-tuplets containing a mode, the under-
lying concept, the normalized form of the concept, the list of re-
lated segments, and an optional comment about the annotation.
Based on this scheme, a tool was developed which ensures that
the provided annotations respect the semantic representation.
The tool includes interfaces for both the formal definition of the
hierarchical concept dictionary and the annotation process. An
experiment was conducted to assess inter-annotator agreement
using both a human-human dialog corpus and a human-machine
dialog corpus. For human-human dialogs, the agreement rate,
computed on the triplets (mode, concept, value) is 61%, and the
agreement rate on the concepts alone is 74%. For the human-
machine dialogs, the percentage of agreement on the triplet is
83% and the correct concept identification rate is 93%.

1. Introduction
Spoken language dialog systems use models at different lev-
els, such as acoustic, language for speech recognition, and di-
alog and task models. Spoken dialog systems usually have an
explicit understanding model to represent the semantic level,
which necessitates the determination of a semantic representa-
tion [1]. Defining a semantic representation of a task and a do-
main is crucial. In [2], it is argued that annotated corpora should
be seen as an opportunity to revise and improve our semantic
theories, rather than a reason to resort to ad-hoc implementa-
tions.

Large semantically annotated corpora are necessary to de-
velop and improve the understanding model, the task and do-
main models, especially for stochastic approaches [3]. In ad-
dition, semantically annotated corpora can be used for objec-
tive evaluation of literal understanding modules of dialog sys-
tem evaluations. Language generation can also be derived from
semantically annotated corpora.

Manual semantic annotation of such corpora is tedious, ex-
pensive, and subject to inconsistencies. In order to decrease
the annotation cost, we have developed a semantic tool, which
helps for both the definition of the semantic representation and
the annotation process. The proposed semantic representation
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consi
in a c
a set
bigua
vides
stand
cept d
annot
tasks

T
next s
tool i
in sec
in sec
routin
huma

The s
sema
bility
tic re
equiv
The r
also s
a non

In
tic de
notati
are lim
dersta
based
matio
15k u

T
next
sever
segm

A
conta

�

�

�

�

�

r spoken dialogs �

S. Rosset

sing Group

ANCE
ssetg@limsi.fr

sts of a hierarchy of concepts which are clearly identified
oncept dictionary. This conceptual hierarchy provides also
of relationships between semantic units. Semantic disam-
tion may require to listening to the signal. The tool pro-
compatibility with Transcriber [4], which is becoming a

ard for speech transcription. The formalization of the con-
ictionary and the assistance provided by the tool to the

ators increases the consistency of the annotations across
and annotators.
he remainder of the paper is organized as follows: The
ection describes the semantic representation on which the
s based. The concept dictionary structure is then defined
tion 3, followed by a description of the annotation process
tion 4. A first annotation experiment on AMITIÉS call
g task is presented in section 5 on both human-human and
n-machine dialogs.

2. Semantic representation
emantic annotation of a corpus requires the definition of a
ntic representation for the application domain. The feasi-
of the annotation process depends greatly on the seman-

presentation. This problem is comparable to defining an
alence relationship in the set of the utterance meanings.
epresentation must be complete according to the task but
imple enough to allow the annotation of large corpora by
expert annotator.
the context of the IST-AMITIÉS project [5], some seman-

scriptors and markers have been added to the dialogic an-
ons based on the DAMSL definition [6]. These descriptors
ited to transactions and thus are not sufficient to base un-

nding models on [7]. The representation described here is
on our experience about spoken dialog systems for Infor-
n Retrieval (eg. LE-3 ARISE project [8] for which a set of
ser utterances were annotated [3]).
he structure of the semantic representation is described in
section. Each utterance of a dialog is decomposed into
al semantic segments, with the assumption that a semantic
ent corresponds to a single concept.

semantic segment is represented by a 5-tuplets which
ins:

The mode (positive, affirmative or interrogative)

The name of the concept corresponding to the segment

The value of the concept (see next section)

Links: optional pointers to related segments in the same
utterance.

An optional comment on the segment



The order of the 5-tuplets in the semantic representation follows
their order in the utterance. An annotation manual has been
written to describe this semantic representation. An example of
a semantic representation of an utterance is given in Table 1.

3. Concept Dictionary
The chosen concept/value frame representation is based on a
concept dictionary which contains the list of concepts and for
each concept, constraints about its admissible values. The val-
ues are either numeric units, proper names or semantic classes
merging lexical units which are synonyms for the task. Even
if some concepts should be general across tasks, the major part
of the concept dictionary is task-dependent. When dealing with
information retrieval applications, defining the concepts that are
meaningful for the task and the appropriate values can be done
in a rather straightforward way. Most of the concepts are de-
rived directly from the information stored in the database, and
most of those required by the dialog manager are domain-inde-
pendent. Basically, the concept dictionary is structured into four
broad classes of concepts, associated with a set of modifiers.
Those classes are augmented with a filler class. An input word
sequence which is not covered by any concept will be automat-
ically associated to the filler (null) class.

� Database concepts (the most frequent) correspond to
the attributes of the database tables, commonly referred
to as the constraints. The tool allows a hierarchical defi-
nition of the database concepts. In the task described be-
low, the dictionary contains 25 basic database concepts
(eg: address, amount). Each basic database con-
cept can be assigned with sub-concepts (eg: around 15
sub-concepts for address basic concept).

� ValuesFromDB concepts values are automatically gen-
erated from the database concepts names. If necessary,
additional values can be added. Two task-independent
concepts of this class are proposed by default: argu-
ment, and object. As requests are often encountered
in information retrieval dialogs, argument is proposed
to represent the topic of a query. object is related to
action concept (see below).

� General concepts

– action values are the list of the different actions
that can be performed on objects of the task (eg.
action withdraw on object amount).

– status specifies the status of actions (done, undo-
ne, in-Progress) which may change during a
dialog.

� Discursive concepts are introduced to handle dialog in-
teractions and are domain independent (e.g. command
with values cancellation, correction, error
specification).

�
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Figure 1: Concept dictionary interface

Modifiers (a set of) are defined in association to the data-
base concepts. Modifiers can be combined with some
DB concept (eg: modifiers agency,client, new...
can be applied to concept address). If a client speci-
fies that he has changed his address both modifiers new
and client will be applied to the conceptaddress.

he interface of the definition on the concept dictionary is
n in Figure 1. For each concept, the constraint about its
s is fixed by a either regular expression, list of values or
of values. A set of predefined regular expressions is pro-
. The tool allows an association between modifiers and
pts. A combined concept is then automatically generated
e annotation (eg. address client new).

4. Semantic unit segmentation and
annotation

ntic annotation is done on the transcription of a spoken di-
The input format expected by the tool is the Transcriber
format. In order to allow transcriptions from other tools,

n text importation format has also been defined. The out-
provided in XML format which is also compatible with

criber. In addition to Transcriber tags, semantic tags have
defined.
emantic segments are delimited by anchors which are eas-
t, removed or moved by the mouse. The annotation of
cted turn is done with an annotation window (Figure 2).
needed for disambiguation, it is possible to play the sig-
the current turn. The concept name is selected from the
nerated from the concept dictionary. Automatic comple-
r word seq. mode concept name concept value link
0 d’accord � response yes
1 comme ça � null
2 je remets à jour � action change 3,5
3 votre adresse � object address client
4 et � null
5 vos coordonnées téléphoniques � object phone-Number speaker

Table 1: Example of the semantic representation for the sentence “Ok so I update your adress and your phone number”.



tion speeds process significantly and is well appreciated by the
annotators. An on-line verification is performed on the con-
cept value constraints. Links are specified by the number of
the related segment in the utterance. They are mainly useful to
specify the relation between actions, status and objects (eg. in
Figure 2 the action “receive” is performed on object amount).
Finally a comment can be written by the annotator.

The tool ensures that the provided annotation respects the
semantic representation defined in the concept dictionary.

There are two possible semantic annotations for spoken di-
alogs: literal and contextual. By literal we mean the representa-
tion of the meaning of the utterance without taking into account
the dialog context (eg. “le 4” where 4 is coded as number).
By contextual, we mean the representation taking into account
the dialog context (eg. Agent: “A quelle date aura lieu le re-
trait”/When will be done the withdraw Client: “le 4”, where
4 is coded as date). Both annotations are complementary.
The literal one is used for exemple for the development of un-
derstanding models, whereas the second one is used for dialog
manager models. For literal annotation the tool presents the di-
alog turns in a random order to avoid use of the dialog context.

5. Annotation experiment
5.1. Task description

In this study we make use of a set of real agent-client dialogs
recorded at a bank call center service. These recordings were
made for purposes independent of this study, and have been
made available for use in developing an automated call rout-
ing service within the context of the IST-AMITIÉS project. The
service center can be reached by directly calling an agent. The
dialogs cover a range of investment related topics such as in-
formation requests (credit limit, amount of the account), orders
(change the credit limit) and account management (open, close,
modify personal details). The application domain is structured
within a frame of around 6 major topics hierarchically orga-
nized with 60 sub-topics.

These dialogs were also used to develop an initial dialog
system for call routing in French with rule-based semantic un-
derstanding and dialog modules. These components are com-
bined with a speech recognizer to form the basis of an auto-
mated call routing system. This preliminary system was used to
collect 335 human-machine dialogs.

A concept dictionary was defined for the task. The number
of basic concepts is 76. A set of 16 modifiers, regrouped in 7
packages was defined (eg. package person regroups 4 modi-
fiers speaker client agent and spouse). Each modifier
package may be applied to several basic concepts. (eg. per-
son is applied to 44 basic-concepts). The total number of de-
rived concept names contained in the dictionary is then around
500.

5.2. Results

Subsets of both corpora described above were used for this ex-
periment. The main characteristics of the corpora are listed in
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2: human-human and human-machine corpora character-
and agreement results. Kappa values are given in brackets
reement on concepts

2. The total number of utterances is 891 for the human-
n (H-H) corpus and 400 in the human-machine (H-M)
s. The dialogs are significantly longer for human-human
tterances) than for the human-machine dialogs (20 utter-
). Two annotators have annotated both corpora in literal
. The total number of non-null concepts is 2105 for the
corpus (giving an average of 2.3 concepts per utterance)
112 (average 2.7 concepts per utterance) for the H-M cor-
he average annotation duration of a dialog is 60 minutes

-H dialogs and 25 minutes for H-M dialogs. The annota-
uration, related to the number of concepts observed, is 1.5
longer for human-human dialogs than for human-machine
s.
nnotators were asked to produce segments as sharp as pos-

(containing the minimum number of words). The segmen-
agreement [9] can be measured in terms of percentage of
the annotators agree about the decision as towhere to put a

ent boundary. To estimate this agreement the difference of
er of segments given by the two annotators was computed
ch utterance and related to the total number of segments.
human-human dialogs annotation, the annotators agree in

of the cases. The agreement is much higher (97%) in case
man-machine dialogs.
o estimate the agreement with respect to the choice of the
pt, alignments, using classical operators (including DELe-

INSertion and SUBstitution) were performed between the
nnotations of each utterance. A first alignment was per-
d using the triplet (mode/concept/value), and a second one
erformed to estimate the concept identification agreement
nly on the concept name). Both were limited to segments
iated with a non-null concept. When alignment is done
on concept names, DELetions and INSertions mean that
f the annotators has decided to mark a concept whereas
cond one not did not, whereas SUBStitutions mean that
isagree on the concept name.
case of human-human dialogs, when using the whole

t, the percentage of complete agreement is 61%. The cor-
oncept identification rate is 74%. Results on H-M dialogs
gnificantly better, which is not surprising: the percentage
eement on the triplet is 83% and the correct concept iden-
ion rate is 93%.
or the concept identification a kappa statistic, which nor-
Figure 2: Annotation window for the sentence: Thank you, well then we have already received the repayment



malizes for task complexity, can be computed:

k �
P �A�� P �E�

�� P �E�

where P(A) is the proportion of time that annotators agree and
P(E) is the probability that an annotator chooses the correct con-
cept name by chance. In this case P(E) is equal to 1/500 (where
500 is the number of concepts in the dictionary). The kappa
value is then 0.7 for the human-human dialogs annotation and
0.9 for the H-M annotation. Usually, a kappa value is consid-
ered to be good for value greater than 0.8. Even if the kappa
value is computed with the number of the distinct concepts used
(64 for H-M dialogs and 82 for H-H dialogs), the kappa value
is good for H-M dialogs and fairly good for H-H dialogs. As
the number of different values for each concepts is not known,
it is not possible to compute the kappa statistic in the case of the
triplet.

For both corpora, it is interesting to note that the correct
identification rate is much better for the DB concepts than the
average rate. When the annotators observe that a new concept
(not included in the dictionary) appears in an utterance, they
were asked to use the unknown mark. Thus, the proportion
of unknown related to the total number of semantic units is a
good cue for evaluating the coverage of the concept dictionary.
In both cases, the coverage is very good: 99% for H-H dialogs
and 100% for H-M dialogs.

On a comparative aspect, the agreement on triplets for Dis-
cursive concepts is better for human-machine corpus (95%) than
for human-human corpus (57%). For H-M dialogs, the number
of deletions and insertions are very low, meaning that in case of
human-machine dialogs the annotators quite always agree about
the segmentation.

H-H H-M
DB concepts 45% 42%
ValuesFromDB concepts 16% 20%
General concepts 10% 9%
Discursive concepts 29% 29%

Table 3: Proportion of the four concept classes

Table 3 shows the proportions of the four concept classes
for both corpora. It can be observed that both corpora are quite
similar related to the task and domain. However the agreement
is much better for human-machine than for human-human an-
notations. An explanation is that in human-machine dialogs,
speakers are less expressive and the vocabulary and the form of
the utterance have less variability.

6. Conclusion
To study semantics in human-human dialogs and to develop
understanding models, large amount of annotated corpora are
needed. We have proposed an annotation scheme for semantic
representation based on a hierarchy of concepts. An annotation
tool has been developed, which ensures that the provided anno-
tations respect the semantic representation defined in the con-
cept dictionary. The tool provides interfaces for both the formal
definition of the concept dictionary and the annotation process.

A first inter-annotator agreement experiment was performed
to measure the consistency of the annotations. The agreement
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(eg. action) have low agreement.

order to improve the quality of the annotation, we need
ne be the annotation manual. This will help to avoid some
atches about concepts between annotators (eg. status).
oncept dictionary defined for the task of the experiment
ntentionally very large (around 500 concepts). The gran-
y of the semantic representation for other tasks can be re-

(eg. ARISE 80 concepts). Even if the definition of high
concepts has to more precise, the structure of the concept
nary was shown to be efficient.
he developed tool will be used for semantic annotation
context of French MEDIA project [10] about evaluation

derstanding approaches. In this project both literal and
xtual annotation of 240 dialogs are planned.
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