Proceedings of the Institute of Acoustics

RESULTS OF AN EXERCISE TO COLLECT "GENUINE’ SPOKEN ENQUIRIES
USING WOZ TECHNIQUES

R ¥ Moore and § R Browning

Speech Research Unit, Defence Research Agency, St. Andrews Road, Malvem, Worcs., WR14 3PS

1. INTRODUCTION

Many laboratories have now used the so—called ‘Wizard of Oz’ (WOZ) technique for eliciting sponta-
neous spoken human-machine dialogue In order (1) to study the resulting speech and (if) to evaluate the
necessary speech technology and natural language processing systems, Fraser [1]. The tachnique
involvas 2 human expert {the wizard) taking tha place of afl or part of an automated system, and the user
interacts with the simulated system, believing that it is a machine. The WOZ protocol enables users’
behaviour to be studied undar conditions which are not constrained by current technological {or theor-
ofical) imitations.

However, many such exercises involve ‘volunteer’ users whosa behaviour is prescribed by a pre—pre-
pared sconario, Zue [2], \hersby removing one potentially crucial aspect of human-machine interaction,
namely any behavioural events which are unique to genuine (i.e. motivaled) and un—preprepared trans-
actions, Spiz [3).

This paper presents the results of an exercise to colledt unscripted speech data using the WOZ tech-
nigue by the provision of a genuine volce~based telephane enquiry service. A direct comparison is
made with the equivalent non-WOZ service.

2. THE TASK DOMAIN

The enquiry service was configured around ‘AUTOROUTE' — a commercially available route planning
software package, Nextbase [4]. The package runs on a PC and contains map and gazetieer informa-
tion covering the majority of the United Kingdorn. tts main feature Is its ability to find the shortest and/or
quickest routes between two locatiens in accordance with a range of specifiable variables such as prel-
erences for certain ¢lasses of roads and driving speeds. Altemative routes can also be found.

For the purposes of this exercise, the route planning package was configured (o show no particular pref-
erence for road type and the road speeds were set at the national speed limits.

3. THE WIZARD

Clearly the behaviour of the wizard strongly influences the nature of the resutting corpus, and con-
straints (such as restricting the vocabulary) can be ptaced on a wizard in a variety of ways, Moore [5].
For example, the accepled vocabulary might be restricted, or the complexity of the language that can be
understood might be Emited in some way.
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However, in order not to restrict or influence users’ behaviour, it was decided that very few restrictions
should be placed on the wizard apart from the usa of a stock opening phrase and the provision of a few
standard reply templates simply In order to reduce the wizard’s wark load. Also only questions to do with
the chosen task domain would be accepled; all ather enquiries about the system itsell, or who was run-
ning it should be mel with a standard response. This was intended to elicit the most natural behaviour
possible from the users, while keeping them within the task domain.

In general, the design for the wizard's behaviour was based on information derived from the procedures
amployed by a commercial company who already provide a route planning service over the telephone
{in this case the enquirtes being made by tone dialling) based on the same software package.

Since the application was to be telephone—based, all interaction with the user (input and output) had to
ba conducted using speech. Therefore, in order 1o create the illusion that the operator was amachine, it
was important thal the ouiput 1o the user should sound 'mechanical’ .e. ke synthesised speech. How-
aver, il was considered that the quality of contemperary speech synihesls was not high enough for the
purposes of this exercise since it was anticipated that the quality of the wizard's volce would affect the
user's perception of the system's capabiiities; high voice quality being likety to suggest a system of high
capabiiiies while a low voice quality would not only imply & system of poor capabiliies but might lead to
excassive confirnalory dialogue If the user had difficulty understanding the response, Moore [5]. Itwas
therefore decided that the characteristics of the operator's natural volce should be attered electranically.
A sultable device was construcied which was based on the principle of changing the pitch of the oper-
ator’s voloe and then combining the natural and altered signals to produce a highly synchronised dust
effact. it was found that this provided a voice which was both unnatural (indeed ‘robotic’) and yet fully
intefligible, Taylor [6), and that when the operators heard thelr cwn volces changed in this way they
found themselves speaking In almost a monotone, bence increasing the unnatural effect.

In addition, the wizard was instrucied to make every attemptio remove ali distinctly human characteris-
tics from their speach such as false starts and stutters, and great carg was taken to ensyre that breath
nolse and key ciicks were not audible 1o the caller. Also, the wizard was instructed to pause for a couple
of seconds before responding o the users’ queries, not only in order to give the impression that thelr
input was being ‘processed’, but also to allow the oparator to plan the response, so as to minimise the
talse starts or stumbling that are typical of human speech.

4. THE EXPERIMENTAL CONFIGURATION

As mentioned above, as well as implementing a genuinae telephane—based enquiry service using WOZ
techniques, it was also decided to compare wizard-type transactions with normal human-human inter-

action for the same task. Hance the experimental sat-up was configured to operate with two incoming |
telophone fines—one assignedia the normal human operator and one assigned to the wizard. Appropri- |
ate equipment was installed to provide auvtomatic detaction of incoming calls and initiation of recording

and digiisation. Al recording sessions took place with the operator in a sound proof booth.
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A modified Ensigma DSP32C telkephony board, Ensigma {7], was used fo delect an incoming call and
took the line oft hook (1.e answared it). A cormputer program controlled the telephony board and the
recording of both sides of tha conversation 1o hard disk, as well as doing some housekeeping, such as
updating filenames. When ringing was detected the computer beeped 1o let the operator know. The
operator then instructed the program 1o start recording to disk, and also started a DAT recorder which

was employed ta record the interaction as a back-up. The cperator spoke into a Shure SM10 close- -

talking headset microphone.

During the recording sessions the relevant line was connected 1o the computer, while the other was
attached o an answering machine, on which was a message directing callers to the other number.
When the service was not "on air” both lines were connected 10 answering machines, again with mess-

ages telling callers when the service would be avallable.

As the interaction proceeded the aperator typedin the user's query Into Autoroute running on a PG, and
when the program had produced ils answer the operator summarised it to the user, affered to send them
the table of Instructions, and took a note of their name and location. This was useful as it was intended to
send out a questionnaire at a lale date to ask users whal they thought about the service. Callers ware
also given the option of having the route information read out to them during the call, but this was not
encouraged, as It is a lengthy process (and placed greal stress on the wizard). Atthe end of theinterac-
fien the operator instructed the computer to stop recording, and also stopped the DAT recording. The
telephony board put the telephone back on—hook, ready for the next call. A manuatlog was kept, sum-
marising the content of the calls,

In order tor there to be mirlimal differences between the cperator's behaviour in both the human—human
and human—wizard conditions, the same operator was used in each case. As a consequence, the only
ditterence between the two conditions was thai the wizard's namral vnicawasmodfﬁeduslngho ‘volce
disguise’ unit

5. INSTRUCTIONS TO THE USERS

h was decided that the population of potential users should be stalf from within the Delence Research
Agency. An Initial pilot phase was carried out using only stat! from the Malvem site, followed by a main
phase which expanded the operation to cover the entire Agency.

For the pilot phase, a poster advertising the service was circulated for display on site noticeboards and
an electronic advertisement was placed in the central computing facllity. For the main phase, the poster
was replaced by a small leaflet which was placed on the desk of each DRA employee (see figure 1).

Since the emphasis of the exercise was to collect data from genuine enquiries, t was necessary to take
greal care to ensure that no—ona knew the true nature of the experiment or who was running . R was
also necessary 1o consider carefully the wording of the advertisements since [t is known that it might
have the wording of any instructions in such simulation experiments has a strong influence on how
users choose o express their queries, and indeed on what kinds of questions they might try to ask; i
wasimporiant not to pul words into the users’ mouths. As a consequence, the advertisements made no
mantion of either the Speech Resaearch Unit or of the differance between the two available telephone
numbers, nor did they spedify that the service was experimental, computer—based or aulomatic in any

way.
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MAKING A [P
CAR JOURNEY
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We can help you plan it !

CALL
DRA Malvern 1234 or 5678
Sorvios cvalablfor o teo-seook pariotom 2nd Apet 1952 [ /N

axtension

Figure 1. The advertisernent for the route planning sarvica,

On receipt of & call, the operator (in human or wizard mode) always used the following Introductory an-
nouncoment:— “Welcome 1o the route planning service — how can | halp you?". This message assured
users that they had dialled the right number and gave a very broad idea of whal the service was about.
No mention was mads of whether the service was automatic or not; users were left to infer this for them-
selves on hearing the introductory message.

In the wizard condition feedback was usually given to the user 1o confirm that the system had ‘under-
stood’ the user's request, and to give information about what the system was doing (e.g. “Please walt
while the route between Matvern and Edinburgh is being calculated™, to explain some of the (some-
times quite long) sliences that occurred while the wizard was typing the query into AUTORQUTE. Simi-
lar {eedhack was also given at times In the human mode, but tended to be less frequent (as confirmation
that the operator had understood was needed less often) and more informal {e.g. “Ok it's just doing that

for you now").

in the wizard mode, anquiries about the service itself were met with a standard response: “This service
can help you find a route batween two places in the United Kingdom™, and further questions ware coun-
tenad by “I'm sornry but for commercial reasons | can not give you any more information”,
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6. THE RECORDING EXERCISES

The pilot recording phase ran for a three week perlod in November 1891, and is described In more detail
in Morris {8]. The posters advertising the service were distributed about a waek beforehand. The main
phase, described in Browning [ draw on the lessons from the pilot study, and recordings were made
during the first two weeks of April 1992 —~this pariod being specifically chosen as it invoived the weeks
leading up to Easter hofiday, when it was expected that many people would be planning joumeys. Al-
though the set up for the experiments was fundamentally the same for bath phases, tha operators ware
different; the pilot phase was run by a temporary attachment to the SRU, while the main phase was

conducted by a permanent member of staff,
 The service was made available on each line for altemate half day sessionsfrom 10am.to 12am.and -

2 p.m. 1o 4 p.m. Whilst one number was an—lina the other was connected to an answaring machine
which requested the caller to try the altemmative number. The time was splii equally between human and
wizard conditions.

The pilot phase recordings were transcribed by the departmental PA and the main-phase recordings
were transcribed at SRI Intemational n Cambridge.

8. RESULTS

During the pilot phase (13th of November 19591 to 5th of December 1991) the service recaived a total of
twanty—two calls, and these are summarised in Table 1. Of thess, sixteen came 1o the wizard and six to
the human. All of the calls 1o the human operator wers genuine enquirias, elther asking for a route, or
enquiring abourt the service. Three of the wizard's callers hung up without speaking, and another one
gave up halfway through the conversation. Itis not possible to decide howmany of the restof the calls to
the wizard were genuine, or whether some callers were just exparimenting with the system,

Tota} |Route Service| Hang | Gave nvalid

calls |enquiries| info -ups | up calls
Wizard Operator 16 12 0 3 1 ?
Human Operator 6 4 2 0 o 0

Table 1. Summary of calls during the pliot phase.
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A prefiminary analysis ot the pilot-phase transcripts produced a variety of interesting statistics on caller
behaviour. The average length of a wizard operated call was two minutes, while those ta the human
wore approximately three minutes long. Alsa, it was found that, on average, there were significantly
Tewer words spoken by the caller in ach tum of the human—wizard condition than in the human-human
condiiion and, although the rate of “uhms” and “errs™ was aboul the same In both conditions, callers
seemed to be more polite to the machine than to the human operator! In some calls there was consider-
able background office nolsa (some callers appeared 1o be using loud-speaking telephones) and
callers occasionally chuckded to themselves or made asides to other people in thelr vicinity {including
statements along the lines of “Hey, I'm talking to a machine” and constant references to ‘it’) — although
this confirmed thal the callers were convinced by the wizard's voice It also indicated that they believed
thatthe system automatically knew whon it was being addressed! Some callers interrupled the wizard,
and one mimicked the robotic style of the wizard's voice. Moore [10] presents a more detalled analysis
of the pilot phase data.

inthe maln phase the total number of calls received during the two week period was forty~four, of which
thirty—one ware taken by the wizard, and thirleen by the human. These are summarised in Table 2,
Again, around a quarter of the calis to the wizard hung up without saying anything; about the same ratio
as did so In the pilot phase. k was not possible 1o determine whether some of these people simply did
notwall for the phone to be answered, or whether they were scared off by the artifidal voloe. In addition,
two of the calls to the wizard were invalid; one because the caller recognised the wizard; the other was
from someone who lniew about the experiment. One caller freated the wizard like an answering ma-
chine and lefl a message! It Is reasonably cerlain that all other calls were genuine.

Total |[Route Service | Hang Gave Invalid
calls enquides| info —ups up calls -
Human Cperator 13 10 3 0 0 o

'i*able 2. Summary of calls during the main phase.

The average length of calls to the wizard in the main phase was between two and three minutes, while 1o
the human i was approximately four minutes. Again, the calls to the wizard appear to be mere busi-
nass-lke, and callers were less inclined 1o digress from the subject. One caller o the human discussad
the merits of the routes gliven. Contrary to what was found in the pilot phase, many callers asked the
wizard about the service.
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A detalled analysis was conducted on the main—phase transcripts and the results are summarised in
figure 3. The bulk of the analysis was related to the callers’ tlum’ behaviour, where a tum was judged to
include all utterances intended to be part of the transaction (i.e. not asides or remarks to someona alse)
which ware separated from the user's previcus turn by the operator speaking or by something signifi-
cant happening (mainly when the operator has two consecutive tlums, between which the caller does
not say anything, but AUTOROUTE produced some information which the wizard would then pass on).
Apart from tha results for "uhms/errs™ and slse—starts, the statistics of the transactions are very similar
to those found in the pilet phase. As before, the wizard-based interactions were found to be signiticant-
ly shorter thal the human-based onas, although this was not dua to simple one or two—word tums by the
user (as might have been thought).

' Inthe pllot phase, roughly equal propartions of 'uhms/ems" and talse—starts were discovered. However,
in the main phase, such behaviour was much more frequent in the human-based transactions. This
provides some indication of the relativaly higher degree of user ‘preparedness’ In the wizard-based
condition.

WIZARD HUMAN
Average no. of urns/call B A1 26.5
Average no. of words/call 30.7 185.6
Average no. of wordsAurn 5.0 T.Q
Tums wﬂh “uhms” & falsé starts 17.4% 39.5%
Tums with ferms of politeness N.0% 9.6%
One-word tums 23.2% 25.3%
OneAwo-word tums 48.4% 39.2%

Figure 3. Analysis of caller behaviour in the main-phase recordings.

In both experiments there was considerable evidence (mainty trom background remarks) that users
were convinced they were talking to a computer. It was also noticeabie that, afthough the human-wiz-
ard dialopues were all concemned with planning particutar routes, most of the human—human dialogues
were about the nature of the service itself. In other words, the users who dealt with the wizard seemed to
assume that such a system would not be able to provide explanations about what it could and couldn't
do — and so they didn't ask.
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9. CONCLUSIONS

This.paper has described an exercise to collect unscripted speech data using the Wizard of Oz tech-
nique to provide a genuine telephono—based route planning service. Although only a limited quantity of
data has been collected, several valuable insights into the nature of future speech-based human—ma-
chine interaction have been obtainad. In particular, various practical problems have been highlighted
such as the need to handls significant background nolses, spoken asldes by the user and interruptions.
Mora importantly, however, it confirms that genuine spoken human—machina interaction is somewhat
simpler and more (shori—term) goal directed than corresponding human—human dialogus.
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