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Tržaška 25, SI-1000 Ljubljana, Slovenia,
melita.hajdinjak@fe.uni-lj.si, mihelicf@fe.uni-lj.si

WWW home page: http://luks/

Abstract. We introduce first steps of constructing a natural language
dialogue system for weather information retrieval. Data for speech recog-
nition, speech understanding and construction of the dialogue manager
is being collected with a Wizard-of-Oz (WOZ) system. The hearth of the
WOZ system is a graphical interface which is connected to the system’s
database, the language generation module and the Text-to-Speech mod-
ule. The WOZ simulation results are presented and a brief description
of our spontaneous speech database is given. . . .

1 Introduction

It has often been argued that human dialogues should be regarded as a guidance
and a norm for the design of natural language dialogue systems. But human-
human and human-computer dialogues differ in such an important way that the
data from human interaction becomes an unreliable source of information for
some important aspects (in particular the style and complexity of interaction)
of designing natural language dialogue systems. For this reason we decided to
use the Wizard-of-Oz (WOZ) experiment to collect data for speech recognition,
speech understanding and construction of the dialogue manager for the devel-
oping natural language dialogue system for weather information retrieval.

Dahlbäck et al [1] argued that WOZ simulations are very difficult to run
because people are flexible, computers are consistent; people are slow at type-
writing, computer output is fast; computers never make small mistakes (spelling
errors), people make them all the time. The conclusion is that if we want our
subjects to believe that they are communicating with a computer, we cannot let
the wizard just sit and slowly write the answers that will be synthesized to the
caller; the wizard’s interface has to be well designed to make his work easier.

2 The Wizard of Oz System

We used a PC with built-in ISDN DIVA Server BRI-2M PCI card. A special
computer program enables the WOZ system to receive and make telephone calls,



to listen and record the conversation, to play wave files over the telephone line,
etc.

The wizard’s graphical interface is designed as a user-friendly internet appli-
cation, which includes facilities for playback of predefined spoken responses as
well as forms, image fields and handle of some keyboard shortcuts. An example
work screen with the line of image fields for playing predefined spoken responses
and the list of different data types is shown in Figure 1.

Fig. 1. Wizard-of-Oz graphical interface - work screen 1.

For forms processing we use CGI scripting. The wizard is communicating
with CGI scripts through mouse clicks and key presses. An example work screen
with the system’s response and different facilities for communication with CGI
scripts is shown in Figure 2.

2.1 The System’s Database

The wizard listened to user’s queries and tried to make an appropriate response.
After the wizard had made his choice, the required information was searched in
the system’s database if the response did not correspond to a predefined one.

One part of the original internet data, namely the weather forecasts, was
given as natural language text. And because we want for our system to be able
to provide only the required information, we decided to semantically analyse
this natural language text and transform it into language independent table



Fig. 2. Wizard-of-Oz graphical interface - work screen 2.

data structure [2]. This structure is language independent because of our aim
to develop a bilingual spoken dialog system for Slovenian and Croatian weather
information retrieval [3].

Semantic Analysis of Weather Forecasts. The weather forecasts (one part
of system’s knowledge) are being sorted into several different data types based
on the meaning. The semantic analyser defines the meaning of separate parts of
sentences on hand of predefined lists of semantic categories and semantic types.
After that the parsing into semantic frames is being performed. This sorted
information is then being entered into the database. The analysis of weather
forecasts is at this step being concluded.

On the other hand in the JUPITER system [4] an automatic procedure con-
vertes each sentence of the weather report to an indexed list of semantic frames.
The indices are then entered into the database and the parsing is at this step
not brought to the end.

2.2 Language Generation

The database search was being followed by the language generation process.
Most dialogue systems have broadly similar architectures, in that they break
up the generation process into a similar set of modules. These modules are



lineary ordered and information flows from each module to its successor, with
no feedback from later modules to earlier modules. This art of connecting the
modules Reiter [5] called the pipeline architecture. We decided to break up the
language generation process into three modules, namely Content Determination,
Sentence Planning and Surface Generation.
The natural language generation process was being followed by the Text-to-
Speech process. The WOZ system used the speech synthesizer for the Slovenian
language [6]. After that, the wizard’s response was being sent to the user as
speech over the telephone line.

3 The Wizard of Oz Experiment

A total of 76 speakers (38 female, 38 male) were chosen for the WOZ experiment.
The selection of speaker’s was made in order that their ages, their education and
their dialects; the types of telephone lines (analog line, ISDN line, handy line)
and the background environments from where the telephone calls were made
simulate the actual scenarios. Average age of speakers who participated in the
WOZ experiment was 34 years and their average education was secondary school
level. All 8 main Slovenian dialects were represented.

The participants had two scenarios to enact. First task was to find a certain
information about weather and the second one was a situation in that the partic-
ipant had to think himself. These situations are for example: ”You are planning
a trip to... What are You interested in?”, ”You want to go skiing tommorow.
What are You interested in?”, etc. After these two scenarios participants were
told to ask questions about what ever they wanted to know about weather.

3.1 User Satisfaction Survey

In order to evaluate user satisfaction rate, users were asked to evaluate the sys-
tems’s performance with a user satisfaction survey. Users first specified whether
they thought they had completed the task we have gave them or not. The rest
of the questionnaire probed a number of different aspects of users’s perceptions
of their interaction with the system (TTS Performance, ASR Performance, Task
Ease, Interaction Pace, User Expertise, System Response, Expected Behaviour,
Future Use) in order to focus the user on the task of rating the system, as in [7].
The answers to these questions were given with a five class ranking scale between
1 (strong disagreement) and 5 (strong agreement).

All the average user ratings of the WOZ performance are given in table 1.
The average user rating of interaction pace is 3.94. This is rather good if we
consider that the user had to wait for the answer for 4.80 seconds in average
due to the time that the wizard required for choosing the response. All the other
average ratings that totally or partly refered to the wizard in these experiments,
lie between 3.99 and 4.51.



average ratings

TTS Performance 4.42

ASR Performance 4.51

Task Ease 4.27

Interaction Pace 3.94

User Expertise 4.40

System Response 4.23

Expected Behaviour 4.31

Future Use 3.99

Table 1. Average user ratings of the WOZ performance.

3.2 The Spontaneous Speech Database

The spontaneous speech data, that was collected during the WOZ experiment,
was transcribed with the Transcriber tool [8]. The transcription was labelled for
turns and utterances. Beside the word labels, special labels for dialectal words
were used and several labels that describe nonspeech sounds were added.

We linguistically analyzed the human-computer dialogues. The average time
duration of speech per dialogue was 31.77 seconds and the median was 27.95
seconds. There were 9.01 turns per dialogue and 7.72 words per turn in average.

The structure of the spontaneous speech database is shown in table 2. Total
time duration of speech in all 76 dialogues is 40.24 minutes. The query corpus
consists of 685 queries. The vocabulary includes 944 different words extracted
from the corpus of all 5103 words in the spontaneous speech database.

number of dialogues 76

number of queries 685

number of different words 944

number of all words 5103

time duration of speech (in minutes) 40.24

Table 2. Structure of the spontaneous speech database.

It has often been demonstrated that users of natural language based dialogue
systems are influenced by the system’s language. Similar observations were made
in our case. In several dialogues the first question was much longer than the
following ones and in case of repetitions requested by the system the speech
mode became more articulated, slower and/or louder.

While the wizard was making his response some participants made fun of the
system, they made comments like ”What a voice - terribly”, ”He is thinking”,
”He is searching in the computer” and they laugh. But this side remarks certainly
would be rather strange in a natural information-providing task. We should not
forget that in all experiment settings of that sort subjects are basically role



playing. They are not real users with real information requirements or real time
constraints and telephone bills.

4 Conclusion

In this paper we have presented the work that has been done in developing a
spoken dialogue system for weather information retrieval. Wizard-of-Oz (WOZ)
experiments and the spontaneous speech database, collected with the WOZ sys-
tem, were described. The next step will be construction of the dialogue manager
and construction of the query understanding module. The speech recognizer for
this information-providing natural language dialogue system is under develop-
ment.
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