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ABSTRACT

Evaluation is needed to test how well the dialogue system
works and is helpful for the developer to find some
problems and to make the system more satisfactory. We
have devel oped aflight spoken dialogue system and decide
to carry out a thorough evaluation. Five dialogue scenarios
with brief task descriptions are carefully designed. A
guestionnaire for user satisfaction is ready, which will be
filled out by the subject immediately after the trial. The
system will log some important information during the
dialogue transactions, so that some objective metrics can
be calculated. At last there are discussions about how to
arrange the field trial and if there are any defects in the
evaluation preparation.

1. INTRODUCTION

There are many spoken dialogue systems in laboratories or
open to public. Evaluation of these systemsis useful to test
how well the systems work and to know which systems
work better [1, 2]. It is also helpful to compare different
technologies and different strategies [3, 4].

We have developed a Chinese spoken dialogue system
named EasyFlight. We aimed to provide flight information
inquiry and ticket reservation service to the public with
this system. After several test-and-revise cycles, we decide
to carry out an evaluation. It will help us to know how well
on earth our system works and to find if there are till any
bugs. According the practical dialogue results, we will try
to modify or enhance the system behavior.

In the next section, the system organization will be
described. After that, we will introduce the evaluation
preparation in respects of the dialogue scenarios, the
guestionnaire for user satisfaction, the possible evaluation
metrics and the system log contents, and the plan for trail
arrangement. Then some discussions will be presented. At
last are the conclusion and the future work.

2. SYSTEM ORGANIZATION

Our flight spoken dialogue system is mainly composed of
four modules, the speech recognizer, the syntactic and

semantic parser, the dialogue manager and the speech
synthesizer, as depicted in figure 1.
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Fgure 1: Systemnodules

We have different speech recognizers, which can deal with
utterances from microphone or telephone. The recognizers
use keyword spotting (KWS) or large vocabulary
continuous speech recognition (LVCSR) technologies to
trandate the input speech into a lattice of Chinese words
and phrases, which will be passed to the parser.

Text can be another input of the syntactic and semantic
parser. The parser is a powerful marionette one, which
adopts several extended grammars so that it can cope with
many spoken phenomena in spontaneous utterances [5].

The diadlogue manager is based on the Topic Forest
structure [6]. According to the semantic information
extracted in every turn, it manages the dialogue history,
exchanges information with the application database, and
reasons to generate the proper responses in text format,
which can be either shown to the user on screen or passed
to the speech synthesizer.

3. EVALUATION PREPARATION

3.1 Dialogue Scenarios

We have designed five dialogue scenarios as dialogue
tasks for evaluation. These tasks are characteristic in the
real flight service station.



In the first two scenarios, the subject is supposed to ask for
the arrival time of some flight. In scenario one, the
information to specify the flight includes the departure city,
the arrival city, the flight number and the date. In scenario
two, a general time condition, eg. in the morning, is
provided instead of the flight number.

The next three scenarios concern trip planning and ticket
reservation. Given several requirements, the subject should
guery the system to find the proper flights for the trip and
book tickets afterwards. In the third scenario, the subject is
assumed to fly to Beijing with his’/her colleague, so that
they can attend a business meeting in time. The next
scenario requires the subject to book tickets for a round
trip for a tourism according to the date and plane type
congtraints. In the last scenario, the problem is that the
subject has to take a round trip in only one week, but there
are not flights available every day between the two cities,
asis common for small cities.

We provide the dialogue scenarios in text and after each
we give a brief task description. For example, table 1 isthe
task description for the first scenario, which specifies the
cities, the flight date, and the flight number, and indicates
that the arrival time isto be queried.

Dialogue #1
Airline from Beijing to Shenzhen
Date 9th March (Saturday)
Flight Number | X2 117
Arrival Time

Table 1: The task description for the first dialogue scenario

Conditions in the dialogue scenarios are carefully designed
so that every task has only one correct answer if the
dialogue is normaly carried out. This will facilitate the
corresponding calculation.

3.2 Questionnairefor User Satisfaction

In some sense, the user satisfaction is the most important
metric of dialogue system evaluation. In order to help the
subject to come to a more reasonable conclusion, a
guestionnaire with questions on several aspects of
satisfaction is needed. We prepared a questionnaire too,
which will be given to the subject immediately after the
trial.

There are seven questions:

Did the system understand what you said?

Are the dialogue tasks easy to complete?

What do you think of the interaction pace?

Do you think if the system is always able to
accept any utterances?

e Did the system response in time?

e Did the system responses agree with your
expectation?

e Are you willing to use this system to get flight
information and to book ticketsin future?

Below each question there are five answers to choose,
which rank from the most positive to the most negative.
Every answer is given a value, so that we can calculate the
average user satisfaction.

3.3 Objective Metricsand System L ogs

There are several common objective metrics for dialogue
system evaluation, such as task success rate (transaction
completion rate), dialogue/user turns, transaction time
(dialogue duration), and so on. For the speech recognition
module, word error is universally accepted, and for the
syntactic and semantic parser, dot error rate or attribute
error rate is often used [7]. Turn error (utterance-level
errors not related to recognizer performance) is proposed
for dialogue manager [8].

In order to calculate the criterions above, and what's more,
to try to find program bugs if any, we added log functions
into the origina system. In the speech recognizer, the
user’s speech utterance with start time and the recognition
result should be saved in every turn. In the syntactic and
semantic parser, the parse tree and the semantic frame are
put down. The dialogue manager is so complex that we
will log the dialogue knowledge before and after the
database query, the database query conditions and query
results, the dialogue context, the dialogue state, the
generated response, and the response time.

When al the subject and object metrics are measured, we
can use PARADISE framework to get an overall system
performance function [9].

3.4 Planfor Trial Arrangement

We will try to test the system with different speech
recognizers, i.e. microphone speech input with KWS
technology, microphone speech with LVCSR, telephone
speech with KWS, and telephone speech with LVCSR.
Thus we can find which speech recognition technology is
better in microphone and tel ephone conditions.

Thetrial subjects are all novice users. They will be divided
into two groups. One group will take the first, the third and
the fifth dialogue scenarios. The other will take the second,
the third and the fourth. There are two reasons for the
grouping. First, we want to find the difference between
dialogues by novice users that have different requirements.
Second, it seems that the third scenario is much more
popular than the other ones in our real lives. Therefore the
evaluation result will be more reliable for practical use.



4. DISCUSSION

Although we have considered the words and sentences in
the dialogue scenarios carefully to make them as natural as
possible, we cannot avoid the influence on the subjects
utterances, even if we would only give the brief task
description. For example, there are several ways to specify
a date, by tomorrow or the day after tomorrow, by the
month and the day of month, and by weekly days. We have
to express the date constraints in at least one way, which
will surely influence the subjects’ way of date expression.

The dialogue system is developed to be able to interact
with the users as natural as possible. However, because
natural language understanding and artificial intelligence
are far to perfect, the system can only understand some
user utterances. If during the dialogues there are always
just several patterns of sentences that can be accepted by
the system, the recognizer and parser are expected to
achieve better performance. But the users may find the
system unsatisfactory. In our present system, there are no
constraints on user utterances at any time, i.e. the system
never inclines toward any patterns of sentences or any
sentences with certain semantic information. During the
field trial, the subjects will be aware that they are talking
with a machine, which will surely lead to some difference
other than talking with a person. We can possibly find how
well the users cooperate with the system. Then we can
decide under what conditions and how to prove the system
performance by narrowing the system acceptance space in
every turn.

Easy dialogue tasks often have fewer dialogue turns and
higher task success rate than difficult ones. Thus the
proportion of easy tasks will affect the overall user
satisfaction. If two systems are tested by dialogue tasks
with various difficulties, it is hard to tell which system is
better only by referring to the task success rate and/or the
user satisfaction. We have designed several diaogue
scenarios and set the proportion for trial, but it still doesn't
agree with the real situation.

5. CONCLUSION AND FUREURE WORK

We have set up a flight spoken dialogue system and made
much preparation for the evaluation. We will try to find at
least 100 novice subjects for the field trial, and if possible,
from diverse careers. After the trial there are still much
work to do with the system logs and subjects’ feedback.
The present system is also to be improved.
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