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1. INTRODUCTION

Many laboratories have now used the so—called 'Wizard oi 02' (W02) tedinique tor eiiclflng sponta-
neous spoken human—machine dialogue In order (I) tostudy the resulting speech and (Ii) toevaluate the

necessary speedi technology and natural language processing systems, Fraser [1]. The tedinique

Involves a human expert (the wizard) taking the place at all orpart oi 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 under conditions which are not constrained by mrrent technological (or theor-

etical) limitations.

However. many such exercises involve 'voluriteer' users whose behaviour is presumed by a pro—pre-

pared soenarlo. Zue[2], thereby retrieving one potentially audal aspect cl human—machine interaction.

namely any behavioural eventswhich are unique to genuine (Le. motivated) and un-preprepared trans-

actions. Spitz [a].

This paper presents the results at an exercise to collect unscripted speedi data using theWOZ tedi-

nique by the provision of a genuine voice—me telephone enquiry service. A aired oomparBon is

made with the equivalent non-W02 service.

2. THE TASK DOMAIN

The enquiry senrlce was configured around ‘AUTOROUTE' - a commercially available route planning

sottware padtage, Nextoase [A]. The padtege runs on a PC and contains map and gazetteer Informa-

tion covering the majority 01 the United Kingdom. its main feature ls its ability to find the shonest and/or

quickest routes between two locations in accordance with a range at specifiabie variables such aspret-

erenoes ior certain clases oi roads and driving speeds. Alternative routes can also be tound.

For the purposes at this exercise. the route planning packagemconfigured to show no particular prel-

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 iniiuences the nature at the resulting corpus. and con-

straints (such as restricting the vocabulary) can be placed on a wizard In a variety ol ways. Moore [5].

For example. the accepted vocabulary might be restricted. orthe complexity at the language that can be

understood might be limited In some way.
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However. In order not to restrla or Influence users' beraviour. it was decided that very low restriaions

should be placed onthe wizard aparttromthe use ola stock opening phrase andthe provision at a low

standard reply templates simply In order to reducethe wizard’s work load. Alsooniyquestions todo with

the drosen task domain would be accepted; all other enquiries about the system itseil. or who was run-

ning it should be met with a standard response. This was intended to eiidt the most natural behaviour _

possible irorn me users. while keeping them within the task dormin.

in general, the design lor the Wizard's behaviwa based on lnlonnmion derived truth the procedures
employed by a commercial company who already provide a route planning service over the telephone

(in this case the enquiries being made by tone dialling) based on the same software package.

Sincelhe application wasto be telephone-based. all interactlon with the user (inputandoutput) had to
he conducted using speech. Therelote. in order to camethe illusion that the operatorwas a machine. It

was important that the output to the user should sound ‘medtanical' l.e. like synthesised speedt. How-

ever. It was considered that the quality at contemporary speed'i synthesism not high enough tor the

purposes oi this exeru'se since it was antldpated that the quality ot the Mzard's voice would altect the

user‘s perception at the system's capabilities; high voice quality being likely to suggest a system ct high

capabilities while a low voice quality would not only Impiy a system at poor capabilities but might lead to
excessive conflnnatorydiaiogue it the user had difficulty understanding the response. Moore [5]. it was

therelore decided that the oharacteristits oltheoperator's natural voice should be altered eiecvonlcalty.

A suitable devicewa constructed whichm based onthe principle oi manglng the pfldt oithe oper-

ator's voice and then combining the natural and altered signals to produce a highly synchronised duet

oiled. it was lound that this provided a voice which was both unnatural (Indeed ‘robotic') and yet tuliy

intelligible. Taylor [6]. and that when the operators heard their own voices dranged in this way they

iound themselves speaking In almost a monotone, hence Increasing the unnatural etlect.

In addition. thewiurd was Instructed to make every attemptto remove all distinctly hurrah diaractarls-

Ila iromthelr speed: sum as ialse starts and shitters. and great wewes taken to ensure tint breath

noiseandkey didlswerenotaudibie tothecaller. Also.thewizardwas Instructedto pause ioracouple

at seconds bolero responding to the users' queries, not only in order to give the Impression that their

inputwas being processed. but alsoto allowthe operatortoplan the response. soaslo rnlnirnisethe

lalse stem or stumbling that are typical at human speedt.

4. THE EXPERIMENTAL CONFIGURATION

As mentioned above, as well as implementing a genuine telephone-based enquiry service using WOZ

ted'miques, Itwas also decided to compare wizard-type transaatcns with nomtai human-human inter-

action tor the same task. Hence the experimental set—up was configured to operate with two incoming 3

telephone lines—one assignedto the normal human operator and one assignedtotho wizard. Appropri- .

ate oqulptnent was installed to provide automatic detection oi Incoming cells and initiation of recording

and digitisation. All recording sessions took place with the operator In a sound prooi booth.
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A modiiled Ensigma DSPSZC telephony board. Enslgma (7]. was used to detect an Incoming call and

took the line oil hook (Le answered it). A computer program controlled the telephony board and the

recording at both sides oi the conversation to hard disk. as well as doing some housekeeping, such as

updating tllenames. When ringing we detected the computer beeped to let the operator Iotow. The

operator then instruaed the program to start recording to disk, and also started a DAT recorder which

was employed to record the Interaction as a back-up. The operator spoke Into a Shure SMIO dose- ~

talking headset microphone.

During the recording sessions the relevant line was connected to the computer. while the other was

attached to an answering machine, on whldt was a message directing callers to the other number.

When the service was not "on elf both lines were connected to mwefirig machines. again with mess-

ages telling callers when the service would be available.

Asthe Interaction proceeded the operatortyped In the user's query into Autoroute ninnlng on a PC. and

when the program had produced its answerthe operator summarised itto the user. altered to send them

the table oi Instructions. and tooka note oi their name and location. This was usetut as itwas intended to

send out a questionnaire at a late date to mk users What they thought about the service. callers were

alsogiven the option oi having the route iniorrnstion read out to them during the call. but this was not

encouraged. as it is a lengthy process (and placed greet stress on the wilard). Atthe end otthe Interac-

tion the operatprlmtructed the computer to stop recording, and also stopped the DAT recording. The

telephony board put the telephone back on—hook. ready tor the next call. A manual log was kept. sum-

rrtarklng the content oi the calls.

In orderiorihere to be minimal diiierences between the operator's behaviour in both the human-human

and human-wizard conditions. the same operator was used In each case. As a consequence. the gum

dilierencebetweentt'ietwocondltionswasthatthewizard‘s namralvolcewamodliieduslngthe‘volce

disguise' unit.

5. iNSTRUCTIONS TO THE USERS

it was dedded that the population oi potential users should be staii from within the Detenoe Hesearm

Agency. An Initial pilot phase wasWout using onty staii irom the Maivem site. iollowed try a main

phase Mtloh expanded the operation to cover the entire Agenw.

\ For the pilot phase. a poster advertising the service was cirwiated tor display on site noticeboard: and

an electrorticadvertlsement was placed in the central computing iadlity. For the main phase. the poster

was replaced by a small leaflet which was placed on the desk oi eadr DRA employee (see figure 1).

Since the emphaisoithe emeru‘se waste collect datatromgenuine enquiries. itwas necessary to take

great care to ensure that no-one knew the true nature oi the experiment or who was running it. It was

also necessary to consider caretuily the wording oi the advertisemems since it Is known that it might

have the wording oi any instmctions In sum simulation experiments has a strong influence on how

users moose to express their queries. and Indeed on what kinds oi questions they might try to ask; It

was important not to put words Into the users' mouths. As a consequence. the advertisements made no

mention oi either the Speech Research Unit or at the ditierenoe between the two available telephone

numbers. nor did they spea‘iy that the service was experimental. computer-based or automatic In any

way.
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MAKING A [E
CAR JOURNEY
& SOON ? @

We can help you plan it I

CALL
DRA Malvern 1234 or 5678

I www.mwngnaflgmm

 

figure I. The advertisement tor the mute planning service.

0nreoelptoteeall.tlweperater(lniumenerv4wdmede)ehuaysusedthelollawhglmmducloryan-

nouneemem:—'WeleometomemuteplmnhgseMce—hawcanlhelpyou?. This messegessured

userslhatiheyhaddlalledthenghtnmnberendgeveeveryhroadideaotmatthesewioewasabouL

Nementlonwesmadeotvmethermeservloewasmnomaticarnotmserswerelelttointermbierthem-
selvesonhearinglhelrmoduaoryrnessage. '

mthewlzardeommonteedbeatwes mueliygiveniomeuser’loconflnnmetthesystem had'under-

stood' the user’s request. and to give Intonnetian abouiwttat the system was doing (e.gt ‘Please welt
while the route between Malvern and Edinburgh Is being raleulated'). to explain some at the (sente-

times quite long)silences matoowrredvmlle Ihewizardmtyphgthequery into AUTOROUTE. Simi-
larIeedbadtwas also given a times in the human mode. buttended to be less Irequent (as continuation

thalthe operator had understood was needed less alien) and more lntermal (9.9. 'Ok It‘s lust doing that

toryouneuf).

in the wizard mode. enquiries about the service ltselt were met with a standard response: 'This service

can help you find a route bemen two places in the United iGngdom'. and lurtherquesiions were coun-
tered by 'I‘m sorry but ior cemeroial reasons I can not give you anymore Intorrnation"
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6. THE RECORDING EXERCISES

1Trepiiotreoordlngphase ran torathreeweekperiod in November 1991 . andis described In more detail
in Morris [8]. The posters advertising the service were distributed about a week betorehand. The main
phme. described In Browning [9] drew on the lessons tram the pilot study. and recordings were made
during the first two weeks oi April 1992—this period being spedficaliy chosen as it involved theweeks
leading up to Easter holiday. when it was expected that many people would be planning Ioumeys. Al-
though the set up tor the experiments was tundamentally the same tor both phases. the operates were
diiierent; the pilot phme was run by a temporary attadtment to the SRU, wtrfle the main phase was
conducted by a permanent member at slaii.

‘ The servioewas made available on each line tor alternate haitday sessions trom 10 am. to 12 um. and -
2 pm. to 4 pm. Whilst one number was on—line the other wm connected to an answering mad-line
which requested the caller to try the alternative number. Thetime was spill equally between human and
wizard conditions.

The pilot phase recordings were transcribed by the departmental PA and the main-phase recordings
were transalbed at SRI lntematlonal In Cambridge.

8. RESULTS

During the pilot phase (13thoi November 1991 to 5th oi December 1991) the service received atotai oi
Many-two calls. and these are summarised In Tablet. 01 these. sixteen came to the wizard and six to
the human. All 01 the calls to the human operator were genuine enquiries. either asking tor a route. or
enquiring about the service. Three oi the wizard's callers hung up without speaking, and anotherone
gave uphaltwaythrough the conversation. it is not possible to dedde howmany ot the restonhe calls to
the wizard were genuine. or whether some callers were just experimenting with the system.

Total Home Semce Hang Gave invarrd
calls enquiries Into —ups up calls

Table 1. Summary cl calls during the pilot phase.
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A preliminary analysts at the pilot-phase transcripts produced a variety oi Interesting statistit: on caller
behaviour. The everageiengthoiawlzardoperatedceilwasmominutes. whilethosetothel‘mmen
were approximately three minutes long. Also, itw lound that. on average. there were slgnifimntty
iewerwords spoken by the caller In each turn at the human-wizard condition than In the human-human
condltlenand.althwghtherateot"uhms'and“errs'wm aboutlhesameinbothoonditions,cailers
seemed to be more polite tothe mammathan to the human operator! In some (alsthera was corsider-
able badground otiice noise (some callers appeared to be using loud-speaking telephones) and
callers occasionatty chuckled to themselves or made asides to other people In their vidnity (including
statements along the Ilnesol 'Hey, I'm talking to a machine'and constant reterences to 'lt’) - although
this confirmed that the callers were convinced by the Wizard's voiceIt also indiuted that they believed
Ihatthe system amomaticalty imew when It was being addressed! Some callers Interrupted the wlzard.
and one n'ltrrricked the robotic styla oi the Wizard's voice. Moore [1 0] presents a more detailed analysis
at the pilotohm data.

Inthemeinphasethetonlnmnberoimlisrecelveddunngmemoweekperiodwasiony-founoiunfloh
thlny-one were taken by the wlnrd. and thirteen by the human. These are summarised In Table 2.
Again.around aquarterotlhecaustomevnzardhungupunthomseyingenythhgmbwtmesemeralio
as did so In the pilot phase. It was not possible to detennlrlemwter some at these people simply did
notweiitortheplwnetobeansweredmrwhethertheywerescaredoflbyflwerflfldalvoice. Inaddition.
twootlhetallstothewlzardwereinvalid:onebecat.lsethecaiierrecognisedthewlzard;iheotherwas
hornsomeonewholmewabommeexpertmem. Onecallertreatedthewizardlilteananswering ma-
chine and left a message! It Is reasonably certain that all other mile were genuine.

Total Route Service Hang Gave Invalid
calls enquiries Into —ups up calls '

'I'able 2. Summary oi calls during the main phase.

   
    

The average length 01 calls tother In the main phasewas between two and three minutes. while to
the human it was approximately tour minutes. Again. the calls to the wizard appear to be more bust-
ness-like. and callers were less indined Iedigress [mm the subject One caller to thehuman discussed
the merits oi the routes given. Contrary towhat wm iound in the pilot phase, many callers asked the
wizard about the sewice.
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A detailed analysis was conduued on the main-phase transcripts and the results are summarised In
figure 3. The bulk of the analysis was related to the railers' ‘tum' behaviour. where a turn was judged to
indude all utterances Intended to be part at the tensedion (Le. not aides or remans to someone else)
which were separated trorn the user's previous turn by the operator speaking or by something signifi-
cant happening (mainly when the operator has Mo oonseartive turns. between which the caller does
not say anything, bul AUTOROUTE produced some Intonation which the wizard would then pass on).
Apart from the results ler 'uhmslerrs' and ialse—starts. the statistics ol the transactions are very similar
tolltose iound In the pilot phase. As betore. the wizard-based Interacth were lound to be significant-
ly shorterthal the human-based ones, elthoughthls was not due to Simple one ortwo—word Iums by the
user ( might have been thought).

‘ In the pilot phme. roughly equal proportions ot'uhmslerrs'and lalsestarts were discovered. However,
In the main phase, such behaviour was mum more Irequent In the human-based transactions. This
provides some Indication oi the reletlveiy higher degree oi user 'preparedness‘ In the wizard—based
condition.

   

   

m
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Figure 3. Analysis ol caller behaviour In the main—phase recordings.

 

     
  
    

In both experiments there was considerable evidence (mainly trom background remarks) that users
were convinced they were talking to a computer. it was also noticeable that. although the human—wiz-
ard dialogues were all concerned with planning particular routes. most cl the human—human dialogues
were aboutthe nature olthe service itseil. In omerwords, the users whodealt with the wizardseemed 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

Thlspaper has described an exercise to collect unscripted speedt data using the Wizard cl Oz tedi-

nique to provide a genMneteiephone—besed route planning service. Although only a limited quantity at

data has been collected. several valuable insights Into the nature at Iuture speedr—based human-ma-

chine interaction have been obtained. In particular. various practical pmbierm have been highlighted

suctt as the need to handle significant background noises, spoken asides by the user and interruptions.

More Importantty, however. it confirms that genuine spoken human-machine interaction is somewna

simpler and more (short-term) goat directed than corresponding human-human dialogue.
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