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Abstract
Extracting information from large data is a challenging

task. In this paper, we investigate the link between speech
spontaneity levels and speaker roles, and the relevance to use
an automatic spontaneous speech characterization as a speaker
role identification feature. Applying this automatic spontaneous
speech characterization system to a broadcast news corpus con-
taining ten manually labeled speaker roles allowed us to high-
light this relationship. So, we propose to directly apply the
spontaneous speech characterization approach in order to au-
tomatically recognize speaker roles. Experimental results show
that characteristics used to detect speech spontaneity could be
very useful to recognize speaker roles, as we reached an overall
classification precision of 74.4%.
Index Terms: speaker role recognition, spontaneous speech,
feature extraction, automatic speech recognition

1. Introduction
Information retrieval from large audio databases requires to ex-
tract the audio document structure as well as their linguistic
content. This field becomes more and more challenging since
the amount of heterogeneous online audio data is constantly in-
creasing. Providing additional information on that data could be
useful, for example, for document indexing [1]. In this article,
we are particularly interested in identifying speaker roles inside
broadcast news audio data. This specific task has already been
studied in previous works, such as [2]. Two information levels
are generally used to identify speaker roles: acoustic / prosodic
features [3, 4] or lexical features [2, 5, 6]. These related works
usually propose an automatic classification process to assign a
role to each speaker. In [2], authors propose to classify lexical
features extracted from automatic speech transcriptions with a
boosting algorithm and a maximum entropy modeling. A simi-
lar approach had been recently developed by [5]. Authors in [6]
investigate the use of HMM and maximum entropy model on
manual transcriptions and manually labeled speaker turns and
roles. In [3], temporal features are extracted from a speaker di-
arization system. Most of these studies try to recognize from
three [2, 5] to six [3] speaker roles.

In this work, we propose to extend the identification to
10 speaker roles, as broadcast news audio data usually con-
tains various roles depending on the type of shows (debates,
interviews, chronicles. . . ). We adopt the idea developed by
[4] which highlights the fact that a relationship exists between
spontaneous speech and speaker roles. Authors propose to clas-
sify temporal as well as acoustic and prosodic features to recog-
nize speaker roles. In a previous work [7], we proposed to detect
spontaneous speech segments inside broadcast news audio data
using prosodic and linguistic features. In speech recognition, a
segment is a portion of speech signal that usually lasts around

10 seconds. We want to apply this type of speech detection
system on a manually annotated corpus in speaker roles. The
objective of this quantitative study is to clearly show the link
between role and level of speech spontaneity. The defended
idea is that the automatic type of speech detection results could
be a possible feature for speaker role recognition. In a second
part of this work, we are interested in speaker role identification
processing. Indeed, as described above, prosodic or linguistic
features are usually used to identify speaker role, as well as their
direct context [2]. In this article, we investigate an original ap-
proach which consists in directly applying the same processing
and information that we have previously proposed for automatic
spontaneous speech detection to identify speaker roles.

We first give a general overview of our spontaneous speech
detection method. Then, we briefly present the EPAC corpus
which was manually labeled in speaker roles. This corpus al-
lows us to realize the quantitative study between role and speech
spontaneity presented in section 4. Finally, speaker role recog-
nition results obtained by applying the spontaneous speech de-
tection approach are shown in section 5.

2. Spontaneous speech detection method
An automatic spontaneous speech detection method had been
proposed in [7]. The objective of this detection tool is to asso-
ciate, at each speech segment, a class of spontaneity. This is a
two-step statistical method:

1. Local decision: acoustic and linguistic features are extracted
for each speech segment. The features are used in a classi-
fication process, which provides a class of spontaneity for
each segment.

2. Global decision: use of a probabilistic contextual tag-
sequence model that takes into consideration information
about surrounding segments.

The corpus used is composed of 11 files containing French
Broadcast News data. The total duration is 11 hours for a total
of 3,814 segments. This corpus was manually labeled by human
judges, according to three classes of spontaneity: prepared, low
spontaneous and high spontaneous speech. A nearly equivalent
duration and number of segments have been manually labeled
for each class.

For each segment, the acoustic (vowel duration, phonetic
rate, pitch. . . ) and linguistic (number of filled pauses, repeti-
tions, syntactic chunk size. . . ) features are computed using the
LIUM transcription system [8]. More information about the
features used can be found in [7].

The classification tool used is IcsiBoost, an open source
tool based on the AdaBoost algorithm like the Boostexter soft-
ware [9]. It is a large-margin classifier based on a boosting
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method of weak classifiers. Finally, weighted finite-state trans-
ducers are used to re-estimate classification probabilities ob-
tained on each segment, by taking into account classification
results on the previous and the next segments. This detection
tool reaches a precision of 69.3% and a recall of 74.6% on high
spontaneous speech segments.

3. The EPAC Project
3.1. Global presentation

The EPAC project [10] deals with French unstructured audio
data. The main concern of this project was to propose informa-
tion extraction and document structuring methods to process au-
dio data. In particular, this project focused on automatic spon-
taneous speech processing. The audio data processed during
the EPAC project comes from three French radios: France Info,
France Culture and RFI, broadcasted between 2003 and 2004.
During the EPAC project, 100 hours of audio data had been
manually labeled, especially shows containing a major part of
spontaneous speech (interviews, debates and talk shows).

3.2. Manual annotation of speaker roles

The EPAC corpus includes additional information on speakers
and transcribed shows. More precisely, the role, function and
profession of each speaker had been manually specified when it
was possible. Thus, the same speaker may have up to three la-
bels (e.g. guest / politician / prime minister), based on available
information. In this study, we focus on the first label annotation.
Table 1 shows the proportion (in number of speakers, number of
speaker turns and duration) of the 10 focused manually labeled
speaker roles of the EPAC corpus.

Table 1: Proportion (in number of speakers, number of speaker
turns and duration) of focused manually labeled speaker roles
of the EPAC corpus.

Speaker # Speakers # Speaker Duration
role Turns

Auditor 238 424 3h09
Commentator 135 182 4h19
Correspondent 85 113 1h38

Expert 151 1,527 16h23
Guest 134 2,813 26h46

Interviewee 116 438 4h02
Interviewer 31 227 0h30
Presenter 191 5,223 19h46
Reporter 11 18 0h10

Other 45 220 1h47
Total 1,137 11,125 78h30

Each role is defined as follow:

• Auditor (A): radio listener which occasionally occurs during
a program.

• Commentator (CR): broadcaster or writer who reports and
analyzes events in the news during a broadcast show.

• Correspondent (CT): particular journalist who contributes
reports on particular subjects from a remote location.

• Expert (E): has knowledge in a particular field.

• Guest (G): comes to talk about its latest news.

• Interviewee (IE): answers questions raised by interviewer or
presenter.

• Interviewer (IR): only leads an interview. In this broadcast
news corpus, there is a few interviewer role: the presenter
role is generally preferred, as the speaker has multiple func-
tions (see description below).

• Presenter (P): has multiple functions inside a show: can
hosts a talk, may take calls from listeners, or has respon-
sibility to give news, weather information. . .

• Reporter (R): only investigates and reports news stories.

• Other (O): all the other speaker roles which are not studied
(lack of data).

We can see that the Auditors, Commentators, Experts,
Guests, Interviewees and Presenters are the most representa-
tive in term of number of speakers. Moreover, speaker turns
could be a really useful information: some speaker roles, such
as Guest or Presenter, have a very high number of speaker
turns. It could be explained by their function, as they operate
on shows, with short interventions.

4. Speaker role and speech spontaneity
relationship

4.1. Motivations

When focusing on some previous works on speaker role recog-
nition (see section 1), we got the feeling that some speaker roles
have a predominant class of spontaneity. For example, we in-
tuitively think that an interviewee should usually belong to the
high spontaneous class of spontaneity, while a presenter would
better fit in the prepared class.

Firstly, we want to see if speech spontaneity might be a
useful information to help speaker role recognition in an audio
document. Secondly, this work could indirectly validate our de-
tection system proposed in [7]. Indeed, if we could validate our
assumptions of an existing link between speech spontaneity and
speaker role, it would mean that our spontaneous speech detec-
tion system is powerful enough to be used in other applications.

4.2. Preliminary study

The EPAC corpus, presented in section 3, is used for this prelim-
inary study. The first step of this study is to automatically detect
the spontaneity level of every audio file segments. Thereby, we
have to transcribe the 80 hours of the corpus where speaker roles
were manually annotated. We used the LIUM automatic speech
recognition system [8] to transcribe the audio data. As the man-
ual annotation of the roles had been made on the reference seg-
mentation, we decided to keep this manual segmentation for the
decoding process. In fact, without this segmentation, it would
have been difficult to do a precise quantitative study.

We then extracted the acoustic and linguistic features for
each speech segment in order to assign it a class of spontane-
ity. As for a same role, some speakers only occur in a few
number of segments while others got a lot of interventions, we
normalized them in order to obtain the same weight for each
speaker. Thus, we began by computing the average propor-
tion (in term of segments) of each class of spontaneity for each
speaker. Then, to get the final proportion of each class of spon-
taneity per speaker role, we divided, for each role and each class
of spontaneity, the sum of average proportions of that class of
spontaneity by the total number of speakers belonging to that
role. Table 2 presents the proportion of segments (in percent-
age) of each class of spontaneity (Prepared, Low spontaneous
and High spontaneous) on manually labeled speaker roles.
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Table 2: Proportion of segments (in percentage) of each class
of spontaneity on manually labeled speaker roles.

Spk role Prepared Low spont. High spont.
Auditor 20.9 32.6 46.5

Commentator 84.6 12.3 3.1
Correspondent 79.8 14.0 6.2

Expert 32.2 34.4 33.4
Guest 26.7 22.9 50.4

Interviewee 25.1 32.3 44.5
Interviewer 26.3 36.9 36.8
Presenter 56.6 26.8 16.6

We can see that some classes of spontaneity predominate in
some speaker roles. Indeed, we notice that the Commentators,
Correspondents, and in a smaller proportion the Presenters con-
tain a large proportion of prepared speech. These findings seem
in line with the function of each speaker, as these roles pre-
sume a preparation before the intervention. At the opposite, the
Guests, Auditors and Interviewees contain a larger part of high
spontaneous speech, as they are not supposed to know their in-
terventions. Finally, the Experts and Interviewers do not have a
predominant class of spontaneity, which could be explained by
the fact that speakers alternate between a prepared speech (sub-
ject known in advance) and more spontaneous reactions when
dealing with unknown questions. But this uniform distribution
of classes of spontaneity can be itself an interesting criterion to
characterize these roles. More than the predominance of a class
of spontaneity, it is the unique distribution of speech segments
into these classes which is informative, especially between the
two extreme classes “prepared vs. high spontaneous” speech.

This preliminary study shows that a link exists between a
class of spontaneity and a speaker role. This study helped us to
deepen our work on the speaker role characterization. The next
section presents our solution to identify speaker roles by using
a method proposed for the spontaneous speech detection.

5. Speaker role recognition
5.1. General approach

In order to detect speaker roles inside broadcast news audio
data, we propose to use an existing method already success-
fully applied to spontaneous speech detection. Indeed, as seen
in section 4, the speech spontaneity could be a useful feature for
speaker role recognition methods. Moreover, approaches pre-
sented in section 1 for speaker role identification generally use
prosodic or linguistic features. We could also note that some
of these features are both used by our spontaneous speech de-
tection system (bags of words, pitch values. . . ) as seen in sec-
tion 2. Instead of using speech spontaneity information inside
a speaker role recognition system, we propose to directly apply
the two-step spontaneous speech detection method (Local and
Global decision).

No modification had been made on the detection method:
the same acoustic and linguistic features as those presented in
[7] are automatically extracted with a transcription system, and
a contextual model is used to take into consideration neighbor-
ing context. The only difference is the size of the input clas-
sified data: the segment level is not studied anymore, we now
consider the speaker (all interventions of a speaker in the au-
dio document) and speaker turn (change of the active speaker)
levels. Indeed, this does not change anything in the method pro-
cess. For the local detection process, each speaker is classified,
which generally covers many segments and sometimes many

speaker turns. More, the contextual decision model uses infor-
mation about surrounding speaker turns (a same speaker may
have many speaker turns inside an audio document). During
the global process, various roles may be associated to a same
speaker: in that case, the most frequent one is chosen. Finally,
instead of trying to assign one of the 3 classes of spontaneity at
each segment, each speaker will be associated with one of the
10 speaker roles defined in section 3.2.

5.2. Experiments

The EPAC corpus, described in section 3, had been used for
the experiments. This corpus is composed of 121 audio files.
To evaluate the performance our speaker role detection system,
we followed the Leave One Out method: 120 files were used
for training, 1 for the evaluation and this process is repeated
until all files have been evaluated. The manual segmentation
and the manual speaker diarization are used (we exactly know
who speaks and when). Results presented in this study will only
evaluate the speaker role identification process: problems of au-
tomatic segmentation and diarization are not addressed.

Following the approach presented in the previous section,
we automatically associated a role to each speaker using the
spontaneous speech detection method. Table 3 presents the
speaker role recognition results obtained on the EPAC corpus in
term of precision and recall on each step of the decision method:
Local then Global decision.

Table 3: Recall and precision of the speaker role recogni-
tion process using the two-step spontaneous speech detection
method (Local then Global decision).

Speaker Local Global
Role Recall Precision Recall Precision

Auditor 92.4 92.8 91.6 95.6
Commentator 60.7 57.8 63.7 59.3
Correspondent 56.5 53.3 52.9 56.3

Expert 73.5 71.2 82.1 72.1
Guest 61.2 66.1 69.4 65.0

Interviewee 51.7 45.5 56.0 52.9
Interviewer 61.3 57.6 64.5 95.2
Presenter 93.2 90.8 96.3 92.0
Reporter 18.2 50.0 9.1 33.0

Other 17.8 34.8 22.2 45.5

If we firstly focus on the Local process, i.e. the decision
made at speaker level, we can see that Auditor and Presen-
ter recognition performance is already very high. We can also
note that the Experts obtain acceptable results. At the opposite,
identification performance of Reporters and Others is very low.
This is not surprising as the first one is very infrequent in term
of number of speakers and duration (see table 1), and the sec-
ond one regroups a large variety of different speaker roles. Fi-
nally, we obtain preliminary interesting results for the Commen-
tators, Correspondents, Guests, Interviewees and Interviewers.
Indeed, although performance in these classes is not yet satis-
factory, we got the feeling that the contextual model would help
to better categorize them with the help of neighboring speaker
turn classification results. The overall classification precision
reaches 71.2% for this Local decision.

The contextual model applied to the classification results
obtained at the Local decision (Global) permits to outperform
Commentator, Expert, Interviewee, Interviewer and Presenter
recognition performance. Although performance remains weak
on the Other speaker role, performance is much better with the
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Table 4: Confusion matrix on classification results obtained with the Global decision.
Estimated class

A CR CT E G IE IR P R O Total
A 218 5 1 3 2 7 2 238

CR 1 86 29 2 3 10 2 2 135
CT 35 45 1 2 1 1 85
E 3 124 16 6 2 151

Correct G 2 2 1 20 93 13 1 2 134
class IE 1 9 16 20 65 1 4 116

IR 1 20 8 1 1 31
P 3 2 1 184 1 191
R 1 3 1 2 2 1 1 11
O 3 4 1 2 6 19 10 45

Total 228 145 80 172 143 123 21 200 3 22 1137

use of the Global process. The Auditor speaker role recogni-
tion, which already reached high performance during the Local
process, is much more accurate with the Global decision, with
a slight decrease in recall. Correspondents didn’t see a classi-
fication performance improvement. Finally, the Reporters clas-
sification performance decreases, still due to lack of data. We
now reach an overall 74.4% classification precision with the
use of the entire detection method (Local + Global decision)
which seems satisfying regarding the high number of speaker
roles studied (10 roles) and some other speaker role recognition
performance related in [4].

The confusion matrix presented in table 4 gives us inter-
esting information about the identification confusion between
speaker roles. Indeed, we can provide assumptions about the
difficulty of identifying some of them. We particularly wanted
to understand why Correspondents (CT) still got a low recog-
nition performance. The column CT, which provides informa-
tion about the estimated class by the classification method, in-
forms us that a lot of speaker roles identified as CT should have
been identified as Commentator (CR). The same tendency is
observed when we focus on the CT line for the correct class:
around half of the CT had been identified as CR speaker role.
This confusion could be explained by the fact that character-
istics of their functions is really close: they both talk about a
specific subject, got a relatively close number of speakers and
speaker turns, and are generally included inside a show hosted
by a Presenter. We think that the difference between them could
be done with the topic or the type of a show: this information is
not modeled in this detection method.

6. Conclusion
In this article, we proposed to investigate the use of an auto-
matic spontaneous speech detection system to identify various
speaker roles inside broadcast news data. We made the assump-
tion that a relationship exists between speaker role and speech
spontaneity. A preliminary study on the EPAC corpus high-
lighted this link, by comparing for each speaker role its propor-
tion of each class of spontaneity studied (prepared, low sponta-
neous and high spontaneous). Indeed, the speaker roles, such as
Auditor or Commentator, seemed to have a unique distribution
of these spontaneity classes.

In a second part of this work, we proposed to use this spon-
taneity information in order to detect the speaker roles. Instead
of adding this information inside an existing speaker role recog-
nition system, we directly applied a spontaneous speech detec-
tion system method to this particular task. This two-step au-
tomatic method had been successfully applied on the manually
labeled EPAC corpus and reached an overall 74.4% classifica-

tion precision. Many speaker roles are particularly well iden-
tified, such as Auditors, Experts and Presenters. Due to the
difficulty of this classification task (assigning 10 labels), some
speaker roles remain hard to identify. But these results are en-
couraging, since no particular role identification information is
used in spontaneous speech features. In a future work, we want
to study speaker role recognition and speaker turn features, as
our preliminary study clearly shows that this information would
allow to differentiate close speaker roles (for example Commen-
tators and Correspondents). Moreover, we would like to work
on the detection of higher information, such as the detection of
the topic of the show: this information could then be exploited
to improve speaker role recognition. Finally, we want to con-
tinue these experiments on a fully automated system (automatic
segmentation and speaker diarization).
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