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Abstract

Automated speech recognition technology is increasingly used in the mass-market
domain of self-service telephone applications. However, the recognition technology
is rarely infallible and system prompts in the form of explicit instructions, menu
listings and telephone keypad touch-button options are commonly used in order fo
support the spoken human-computer interaction. A dilemma facing designers of such
menu-based applications is where to place new or less frequently requested service
options within the call-flow and how to incorporate these with the existing dialogue
interface design. To date, this topic within the field of dialogue engineering has not
been fully addressed.

The research detailed in this thesis proposes the use of system-initiated digressions as
an alternative strategy to that of explicitly adding all options to the main menu listing
of a speech-driven automated service. The purpose of these digressions was to
deliver information about the availability of a new product or service option that
could be triggered by using the relevant spoken keyword at the main menu. The
keyword itself, however, was not explicitly mentioned (i.e. remained ‘hidden’) as an
option in the existing main menu listing; therefore, callers had to infer that the option
was available and then initiate the request themselves rather than passively select it

from the menu listing.

The dialogué engineering investigation presented here centres on three main themes:
the location of the digression in the dialogue, the turn-taking strategy employed and
the type of register (wording) adopted. Contrasting system-initiated digressions were
introduced into the dialogue of an existing real-world automated telephone banking

service. In a series of four progressive empirical experiments, participants were
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invited to use the automated service to carry out banking tasks and were subjected to
digressive dialogues in the form of banking product offers. The purpose of the
experiments was to evaluate the impact of deploying system-initiated digressions on
user attitudes toward the usability of the core service. Furthermore, detailed analyses
were also performed to determine the effect that varying location, strategy and
register in the digressions may have on participant attitudes. In particular, the thesis
provides a novel approach to dialogue engineering by introducing established
politeness theory in human-human interaction into the field of human-computer

dialogues.

The conclusions drawn from this research support the introduction of system-
initiated digressions in automated services. However, issues regarding users’ mental
models of menu-driven automated services and their expectations of the computer’s
social behaviour were identified in the research: participants had difficulties with
correctly interpreting the concept of ‘hidden’ menu options and were sensitive to the
more forceful registers adopted in the system-initiated digressions. The findings from
the four experiments are presented and their impact on the development of future

dialogue engineering strategies is discussed.
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Glossary

anaphora: in linguistics, the use of e.g. a pronoun to refer back to another unit

instead of repeating a word

anthropomorphism: the ascription of human-like attributes and characteristics to an

otherwise non-human object
digression: a part of a discourse not upon the main subject

dissonance: inconsistencies between the beliefs one holds, conflict between opinions

or actions
interlocutor: someone who takes part in a conversation

menu: in an automated telephone service, a menu offers a user a list of choices from

which a selection can be made

prompt: a system message (audio) which instructs the user about the kind of input

that is expected
register: a variety of language used in a specific social setting

valence: the attraction or aversion that an individual feels toward a specific object or

event
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Chapter 1

Be a craftsman in speech that thou mayest be strong, for the strength of one is
the tongue, and speech is mightier than all fighting.

- Maxims of Ptahhotep (~2300 BC), Egyptian Vizier -



Introduction

1.1 Introduction

The thesis expounded in this work is that system-initiated digressions can
be included as a means for successfully introducing new products and services into

the existing dialogue of a speech-enabled automated telephone service.

Speech plays an important part in the everyday communication between humans.
Once mastered, it provides a flexible means of expression. It is portable,
instantaneous and rich in information about personal characteristics and emotional
states. The human ear and brain are finely attuned to perceiving speech input and,
based on the interpretation of what is being said, it is possible to adjust one’s own
speech according to the perceived capabilities of the interlocutors: speaking at a
slower rate, or louder, changing pitch, whispering, choosing different wordings and

enunciating more carefully.

It comes as no surprise that speech also has attracted attention in the context of
human-computer interaction, resulting in a substantial research effort where the aim
is to enable machines to communicate verbally with human users. For decades,
multidisciplinary teams consisting of artificial intelligence scientists, linguists,
psychologists and signal processing engineers have worked on computational models
for automating processes of speech production and perception. However, judging by
the relatively limited range of readily available commercial applications on the
market, equipping computers with the capability of understanding and generating
human speech is not a straightforward feat. True conversational machines are — for

the foreseeable future — the subject of science fiction novels and films.

There is one form of ‘conversational’ system that is increasingly, and successfully,
being introduced in the mass-market: Spoken Dialogue Systems (SDSs) in the
domain of self-service telephone applications. The development of such SDS

applications has been spurred on by advances in speech recognition technology over




the past 10-20 years, which has resulted in commercially available speech
recognisers that allow robust, speaker-independent, continuous-word recognition
with barge-in capébilities (enabling users to interrupt the computer output message).
Still, the automated recognition process is far from infallible and therefore much of
the dialogue design for mass-market automated telephone services is centred around
making the interaction fit the technology at hand, relying on explicit (or implicit)
instructions in order to guide users as to what to say, how to say it and when to
speak; and to provide back-up error recovery strategies where the interaction

between the human and the machine breaks down.

1.2 Automated telephone services and their limitations

Interactive Voice Response (IVR) applications in the form of touch-button operated
telephone services have been used for decades to route customer calls and to provide
direct access to information over tﬁe telephone. Speech recognition technology is
increasingly being used to replace, or complement, the use of keypad input and now
features in a number of mass-market applications such as cinema bookings, banking,

travel information and e-mail over the phone.

Compared to their push-button counterparts, applications which use spoken language
input offer users a more natural and flexible way of interacting with a computer-
based system. However, the system messages and the turn-taking in these speech
operated applications often still resemble those found in push-button operated
services in that they follow a rigid prompt-response sequence where the input optioris
are presented to users in the form of vocal menus and explicit instructions about what
to say. The dialogue between the human user and the automated service in such
applications typically follows a pre-defined script involving a fixed turn-taking
structure (the computer prompts then the user responds) and valid user responses are
restricted by the capabilities of the speech recognition grammar. Users of these mass-
market applications can expect a controlled and predictable interacfion with the

computer in a dialogue that does not change between phone calls.




In mass-market applications, menus in the form of explicit list selections are usually
employed as a method for informing users (especially novice users and in ‘walk-up-
and-use’ systems) about the range of services available to them. Touch-tone key
mappings for menu options are also often provided as an alternative input strategy
alongside voice, for example, when the user may prefer to push telephone buttons
(e.g. giving a sense of privacy when entering bank account information) or when the
human-computer interaction needs supporting in order to avoid a breakdown (e.g. as
fall-back after repeated mis-recognitions, or in noisy environments). The inclusion of
touch-tone key mappings, coupled with the fact that system prompts frequently
consist of pre-recorded human speech, lead to rather rigid application structures
where changes once the service dialogue has been implemented and launched are
impractical and can be costly. A dilemma facing designers of such menu-based
applications is where to place new or less frequently requested service options within
the call-flow and how to incorporate these with the existing interface design. Voice
~ recognition design guidelines described in the recent literature (detailed in Chapter
2.6 of this thesis) offer broad coverage for how to implement menus in mass-market
automated telephone services. However, they do not fully address issues surrounding
the maintenance and future development of menu-driven services after they have

been deployed.

1.3 System-initiated digressions and hidden menu options

There are a number of reasons for looking beyond the design of conventional menu-
based dialogues to explore alternative and more flexible means of offering users
access to services. For example, an enterprise may want to introduce new
informational or transactional services that may not be considered in the initial
application design under normal circumstances, such as short-term offers or product
promotions, but at the same time avoid adding these as options to menus which may

become unnecessarily long and complex.

One solution for adding new options in a menu-driven service is to introduce a short
system-initiated informational message within the dialogue structure with the

intention of disseminating new information relevant to a particular customer at a
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specific point in time during their use of the automated service. This system-initiated
message could simply consist of a brief prompt which may or may not be followed
’by a short dialogue (e.g. requesting a yes/no response) enabling the user to pursue or
decline the offer immediately. The system-initiated message interrupts the regular
turn-taking of the dialogue and, in doing so, impedes the human user from continuing
with the flow of the call as anticipated. These messages may therefore be viewed as a
particularly pronounced form of System-Initiated Digressions (SIDs) since they are
in effect unsolicited, unexpected and not directly related to the current topic or the

prime goal of the call.

Mass-market automated services are primarily designed to handle task-driven
conversations within a narrow topic domain, such as flight information, banking
account transactions or cinema bookings. The user of such services typically expects
the interaction to be restricted to the chosen topic and task at hand and that the
computer will co-operate fully to complete the goal of the call. Fixed turn-taking,
goal-driven, prompt-response interaction has become the conventional way of
designing automated self-service telephone applications. It is not common practice
for an automated service to initiate an interruption or launch into new topics, a fact
which may explain why such dialogue behaviour remains largely unexplored in the
current literature for spoken human-computer interaction. The possibility of
deploying systém-initiated digressions in human-computer conversation raises new
and interesting dialogue engineering issues regarding the design, usability and
acceptability of such applications. Successful strategies in this area could have

important positive commercial implications.

The research described here explores how a SID may be used to disseminate
unsolicited financial information — or offers — in a speech-driven automated
telephone banking service, along with hints to the user about how to pursue the offer.
These digressions work by interrupting the user and suspending the regular dialogue
turn-taking for the duration of the informational message or proposal. The SDS under
investigation is an automated telephone banking application, however, the issues
raised in this research are relevant to the implementation and development of most

similar mass-market self-service SDSs which rely on menu selection.
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1.4 Thesis outline

The aim of this thesis is, through a body of empirical research, to define strategies for
devising and deploying system-initiated digressive dialogues in an already deployed
mass-market self-service dialogue system. As stated in the introduction, such
dialogue behaviour has not yet been fully addressed in the current literature; the
purpose of the literature review in Chapter 2 is therefore to identify related areas of
research and to explore how current findings and theories may impact the design of
system-initiated digressions in auditory-only interfaces. The approach employed in
this research is multidisciplinary, bringing together research areas such as dialogue
engineering, anthropomorphic human-computer interface design, linguistic theory

and usability evaluation.

Crucial to the current research is to obtain feedback from potential users who will
experience these digressions while using the self-service application to carry out
some banking tasks. A series of four experiments were devised in order to capture
users’ impressions of the digressions and to investigate how their perception of the
service usability may be affected by this novel dialogue behaviour. Chapter 3
provides details of underlying dialogue-engineering principles which motivated the
research and also gives an overview of the experiment setup and methodology
employed. The four ensuing chapters give further design details for each of the
experiments and are centred around four main dialogue engineering themes for the
deployment of system-initiated digressions: 1) the turn-taking strategy employed, 2)
the location of the proposal, 3) the register used in the interruption and 4) cognitive

aspects involved in introducing the concept of ‘hidden’ menu options.

Chapter 8 gives a summary of the main findings from each of the four experiments
and provides a discussion of the implications of the findings in the field of dialogue
engineering. Finally, further areas of related research are identified and topics for

additional experiment studies are proposed.

12




Chapter 2

You've got to know where the machinery is and how it works before you can

throw a monkey-wrench into it.

- Michael H. Brown, in ‘Brown’s Lawsuit Cookbook’ (1981) -
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Literature review

2.1 Introduction

The advent of speaker-independent speech recognition can be held to have added a
new dimension to mass-market automated telephone services, offering the potential
of increased usability for callers. Speech input presents a number of advantages over
the traditional touch-button entry method (Rosenfeld et al. 2001; Halstead-Nussloch
1989; Whittaker & Attwater 1996). Firstly, the placement and size of the keypad on
the phone handset often make it more convenient, and less distracting, to speak
responses rather than pressing buttons. Secondly, particularly for inputs such as
airports or cities, it is usually more suitable to refer to objects and services by their
actual names rather than mapping these onto an arbitrary touch-button combination.
Thirdly, speech récognisers allow for the use of synonymous expressions, such as (in

response “When would you like to travel?”) “tomorrow”, “on Saturday”, “in three
. days time”, or “on the 15™ of June”. A change from touch-tone to speech operated
telephone services may have important commercial benefits; Suhm et al. (2002)

compared touch-tone to natural language input in a telephone call routing’ system

and found that customers preferred the speech input version.

Dialogue engineering is a relatively young subdiscipline within the field of human-
computer interaction, a field which has been heavily dominated by research and
development of screen-based Graphical User Interfaces (GUIs). In fact, most of the
standard textbooks on interface strategies and guidelines only give a short account of
the application of speech recognition technology in computer interfaces (Preece et al.
1994; Dix et al. 2004; Shneiderman 1998), or include just a brief mention of the topic
(Nielsen 1993; Preece et al. 2002; Raskin 2000). Even though some of the guidelines
and human factors presented in the GUI-related literature also apply to the design of

Voice User Interfaces (VUIs) they are often of limited applicability due to the

' Call routing involves associating a request (e.g. “| want to buy a house”) with a desired destination
(e.g. mortgage/lending department in a banking service).
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fundamental differences presented by the visual and auditory media channels. The
visual, screen-based interface offers the ability to present multiple pieces of
information, permanently, simultaneously and to give them contrasting prominence
(e.g. flashing graphics, bold colours). The auditory-only interface is serial, transient
and paced which limits the way information can usefully be conveyed to the user
(Yankelovich 1995; Dybkjer & Bernsen 2000). In GUI, the case for speech has been
less convincing as the user is seated in front of a computer equipped with keyboard
and display (Lai 2000); auditory input/output has proven to be of limited use and is
mainly employed under specific circumstances (e.g. speech recognition in hands-
busy situations or as a tool for individuals with special needs such as dyslexia, visual

impairment or for research purposes).

Little has been published in terms of practical guidelines on how to develop VUIs for
dialogue engineers — that is, until the past 5-10 years or so. It now appears that the
concept of the ‘speech interface’ — with particular emphasis on dialogues for mass-
market telephone services — is now sufficiently ubiquitous and commercially
applicable to have earned VUI status as a research field in itself. Several books have
been published recently on this topic, offering practical guidelines and providing
broad coverage on how to implement such services (Cohen et al. 2004; Gardner-
Bonneau 1999; Kotelly 2003; McTear 2004; Weinschenk & Barker 2000). However,
they offer little in terms of the maintenance and future development of such services
once they have been deployed; nor do they address issues of introducing new or less
frequently requested service options. Marics & Engelbeck (1997:1099-1100) briefly
address the issue of adding/removing items in touch-button operated services,
stressing the importance of accounting for experienced ‘power’ users (who may
_interrupt prompts and miss out on changes) and of preserving the current mappings

between action and assigned key-press for existing service options.

2.1.1 Chapter outline

As already stated in the previous chapter, this research will explore the use .(design
and consequences) of System-Initiated Digressions (SIDs) as a means of introducing

new service options into the dialogue of an already existing automated telephone
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banking application. This is a novel dialogue behaviour which has not been fully
explored in the research literature to date; thus, it becomes the purpose of the current
research to fill this gap in knowledge. The approach taken is threefold. Firstly, to
define the current state-of-the art in commercially available speech technology and
pertinent mass-market dialogue engineering techniques. Secondly, to identify related
disciplines and explore their relevance to the topic of SIDs. Thirdly, to design,
implement and empirically evaluate SID dialogue étrategies by means of four large-

scale usability experiments.

The remainder of this chapter begins with an overview of the components of a
typical spoken language system devised for building automated telephony
applications. A review of current practices in dialogue engineering for the design of
system prompts is then given, followed by a closer examination of how digressions
and interruptions are currently implemented in humaﬂ-computer interaction.
Politeness theory, intimately linked to the issue of interruptions in dialogues, is
introduced and the related controversies associated with endowing the computer
interface with such predominantly human characteristics (anthropomorphism) are
explored. Finally, an account of current practices in the design and evaluation of

usability in spoken dialogue systems is given.

2.2 Components of a spoken dialogue system

Mass-market spoken dialogue systems perform, in general terms, three main actions:
they generate output (prompts and messages), recognise speech input from the caller
and perform actions with the aim to move the conversation towards the caller’s goal.
The end result is a (hopefully) successful conversation between a human and a
machine where relevant information has been obtained or appropriate actions have
vbeen performed. There are many different architectures used for dialogue systems.
Figure 1 shows the components of a typical spoken language dialogue system (as
employed in the thesis) featuring a fixed, non-adaptive scheme. The actual number of
components, their associated responsibilities in the recognition process and how they

are linked together differ from system to system.
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2.2.1 Pre-processing and feature extraction

In the pre-processing stage, the system performs echo cancellation in order to filter
out any echo introduced by' the telephone line. This improves the quality of the
speech signal and, in the case of barge-in, is necessary to prevent the system from
mistaking its own prompts for caller speech input. Secondly, the pre-processing
detects the start and end of the caller’s speech input (dealing with leading or trailing
silences or background noise); the resulting utterance waveform forms the input to
the feature extraction. The feature extraction process in Nuance (the commercially
available speech recognition system used in the current research) allows a certain
amount of background noise to be removed from the waveform and typically
segments the audio data into frames (e.g. 10-milliseconds) for analysis. The resulting
feature set from this process consists of feature vectors (a list of numbers

representing measurable characteristics in the speech) which in turn provides the

input to the recognition search.

Speech Output

?

.Langua
 Understan

-~ ' Dialogue -~
.- Manager

Response
Generation

Figure 1. The main components of a typical fixed, non-adaptive spoken language dialogue

system as featured in the experiments Chapters 4-7.

17



2.2.2 Recognition model and language understanding

The next step is for the speech recogniser to interpret the feature vectors and
produce a transcription (text) of the caller’s speecﬁ. At the lowest level, the acoustic
models holds representations of all possible phonemes in the language. A phoneme
is the smallest unit in a language that is capable of conveying a distinct meaning such
as the m in mat and c in cat in English. Phonemes can be context dependent in that
their pronunciation may be affected by surrounding phonemes (coarticulation) which
is reflected in the acoustic models. Each language handled by the recogniser requires
associated acoustic models which are developed by training the system with multiple

examples of how phonemes in context are pronounced.

Phonemes, in turn, are concatenated to make up words. The dictionary consists of a
list of word entries paired with their associated pronunciations (phoneme sequences).
Some words have multiple entries in order to account for different possible

pronunciations and regional variation.

Finally, the grammars combine the words in the dictionary into phrases to define the
entire set of word strings that the system can recognise. Different grammars are used
at different stages of the interaction. For example, a grammar containing bank
account names is used for the system prompt “Which account are you interested in?”,
and a grammar defining pounds and perice input is used for “What amount are you
looking for?”. Grammars can also specify extraneous information in the caller’s

speech such as filler words and phrases: “Uhm, I’d like to transfer some money,

please.” Grammars are usually rule-based (finite state network) or founded on a
Statistical Language Model (SLM). The rule-based (deterministic) grammar is
crafted by writing explicit representation of phrases that define the grammar. The
SLM (probabilistic) is developed by feeding a large set of transcribed utterances to a
system which produces a grammar by calculating the probability of a particular word
occurring in a particular context. The SLM generally allows callers greater flexibility
in what they can say, but requires an extensive collection of transcribed utterances on

which the model can be based (Furman 1999).
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The combination of a grammar, associated dictionary and acoustic model forms the
speech recognition model with representations of all possible word strings and all
their possible pronunciations. The feature vectors, which represent the caller’s
speech, are then compared to these representations in order to find a best match; the
result (word string) is what has been recognised. Often the recognition system returns
a ‘confidence measure’ along with the recognition result (or more than one result in
an N-best list of possible matches) to define how closely the caller’s utterance

corresponded to the representation held in the recognition model.

In the language understanding process, meaning is assigned to the caller utterance.
A common way of representing the meaning of an utterance is by using slots (or
place holders) in the grammars which may then be assigned a specific value in the
recognition process. For example, the string representation of a possible input (with
slots) may-look like this: “I want to transfer <amount> from <source account> to
<destination account> on <date>". The slot values form the meaning of the caller’s

input and the dialogue manager acts upon this information.

2.2.3 Dialogue manager

The dialogue manager consists of a program written to control the flow of the
interaction. In current commercial systems, the implementation of the dialogue
manager often involves employing tools and application programming interfaces
provided by the platform vendors, or by using purpose-defined languages such as
VoiceXML?. The dialogue manager coordinates the modules in the system, specifies
when the system should start listening for input from the user, and what to listen for.
The dialogue manager takes action based on the recognition result: accesses external
information such as database contents (e.g. customer account information), plays
information to caller (e.g. the account balance), performs transactions (e.g. transfers
money) or prompts for further details from the caller (e.g. “Would you like to

arrange another funds transfer?”).

2 Further information can be found on the VoiceXML Forum website: http://www.voicexml.org/.
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2.2.4 Response generation

The system output is generated by playing recordings of human speech or by
employing text-to-speech (TTS) conversion. Although TTS technology has improved
in recent years, the TTS output does not yet match the quality and intelligibility of
recorded human speech. In general, recordings of human speech are mainly used in
commercial applications augmented by TTS technology when required, particularly
for dynamic text data such as e-mails and news readings. The design of system
prompts is usuaily considered more an art than science, relying on expert intuition

and tacit experience (Hansen et al. 1996).

2.2.5 Further speech technology features

There are additional available features in commercial speech recognition systems
that may be added to the component overview described above. Firstly, the use of
~ barge-in (or cut-through) technology enables the caller to interrupt system prompts
and can therefore provide a faster interaction. Secondly, speaker verification
technology can be used to verify that a caller is the person he or she claims to be.
When speaker verification is used, the caller needs to complete an enrolment process
in which voice data are stored in a model of the person’s voice. This model — or

voiceprint — can then be used in future calls to verify the callers claimed identity.

2.3 Dialogue engineering

Whilst the capability and accuracy of speech recognition technology are
continuously improving, the need still exists for the system messages (or prompts) to
be designed to constrain the range of user inputs to those that match the capabilities
of the speech recognition grammar (Bemsen et al. 1996, Karis & Dobroth 1991,
Tomko & Rosenfeld 2004). It is the task of the dialogue engineer to des{gn the
system output (prompts) and to ensure that the recognition engine can successfully

process a suitable range of user responses.

Dialogue engineering for speech driven mass-market applications is mainly
concerned with development issues relating to the technology at hand, such as

whether to use voice recordings or text-to-speech for system prompts; whether to
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allow callers to barge-in during system prompts; whether to use open or closed
prompt styles (Hone & Baber 1999); whether to use isolated word recognition or
allow for more fluent speech; and whether to allow universal commands such as
“cancel” or “exit”. These are all pertinent issues that need to be resolved at the early
stages in the application design; primarily depending on the recognition technology
used and criteria specified in the requirements capture, such as the skills of target

users, the service domain of the application or type of output.

Above all, special care needs to be addressed to the design of the system’s
informational messages and prompts; in a telephony application, this is the only
mode available through which to convey to the caller what to say, how to say it and
what the options are. Thus, as far as the user is concerned, the system output
becomes the interface. One of the biggest challenges in creating a spoken automated
dialogue system is to convey to the user the system capabilities, the range of
allowable speech inputs and the domain knowledge (Glass 1999). The aim is to
create a ‘habitable’ interface in which users are allowed to express themselves
adequately (Hone & Baber 2001; Green 2002).

2.3.1 Choosing the voice talent

The choice of speaker for the system prompt requires careful consideration (ETSI?
ETR 329). The most important consideration is how the voice (loudness, intonation,
speed and rhythm) comes across over the telephone channel. To achieve this,
professional speakers are generally used and the recording sessions are often
car@ﬁllly.coached. Selecting the appropriate voice is not only important from the
user’s cognitive and interpretative skills point of view; the system voice also reflects
the ‘company image’ and may have a significant impact on customer attitudes

towards the service.

3 ETSI (European Telecommunications Standards Institute), see website http:Viwww.etsi.org/.
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2.3.2 Prompts and menus in mass-market SDSs

The system functionality remains hidden to the user in auditory-only interfaces; a
central concern in the design of such applications is therefore how to let callers know
about the range of available options that they may choose from (Yankelovich 1996;
Kamm et al. 1998). Several methods and prompting styles have been proposed.
Typically the design efforts have centred around three main strategies: 1) ‘open-
ended’ prompts (e.g. “How may I help you?”) inviting the user to say any utterance;
2) ‘closed-set’ prompts where the user makes a selection from an up-front list of
options; or 3) ‘on-request’ prompts where the user is not presented with options
unless specifically requesting this information, for example by using commands such

as “help” or “hear list”.

Several studies have been conducted to explore how contrasting menu prompt
strategies may affect user satisfaction and task completion in applications such as:
call routing (Sheeder and Balogh 2003, Williams et al. 2003a, 2003b; Witt &
Williams 2003; Williams & Witt 2004), telephone directory assistance (Vanhoucke
et al. 2001), telephone banking (Mclnnes et al. 1999), e-mail (Walker et al. 1998)
and newspaper subscriptions (Dialogues 2000 Report, 1997).

There is no universally applicable strategy to draw on when designing prompts for
voice-driven telephone applications. The ideal strategy will depend on the skills of
the intended user group, the technology capabilities at hand, the application domain,
the frequency of use and the complexity of the underlying data structure (Vanhoucke
et al. 2001). Trade-offs are associated with each strategy: the open prompt strategy is
short but may cause users to be confused or unsure of what to say; the closed menu
prompt guides users to what they can say and how to say it, but menus can be long or
involve a complex hierarchical navigation structure. In the menu-driven approach,
users may sometimes also find it difficult to match their goals to the options

presented to them.

There are several examples of research into prompt strategies in the current literature.
Open-ended prompt strategies are often employed in call routing applications and

usually involve obtaining a large corpus with transcriptions of hand-routed calls to
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train the recognition engine by means of statistical language modelling (see Section
2.2.2 above). Carpenter & Chu-Carroll (1998) and Lee et al. (2000) employed an
open-ended “how may I direct your call?” for incoming calls to a financial institute.
After training and developing their model for routing the calls they found their
system to perform roughly at the same level of accuracy as human operators. Gorin
et al. (1997) provide another example of routing responses to ‘“how may I help you?”
in a different call router domain (to handle enquiries to a telecommunications

provider).

A problem with an open-ended phrase is that callers may remain silent or hesitate,
particularly if they are aware that they are communicating with a computer and are

unsure what it ‘can understand’. An open general prompt such as “How may I help
you?” in a travel application is likely to elicit overly general and uninformative
responses, such as “I want to plan a trip” (Stallard 2001). Other work (Walker et al.
1998) compared two computer prompting styles in an e-mail telephone appiication:
mixed-initiative (“Hi Elvis here. I’ve got your mail.”’) and system driven (“Hi, Elvis
here. You have 5 new and 0 unread messages in your inbox. Say read, or summarize,
or say help for more options.”). Results showed that although the mixed-initiative
strategy was more efficient (number of turns, task completion times) users preferred
the system-initiative interface: the additional flexibility of the mixed-initiative
interface leads to user confusion about their available options and poor performance
by the speech recogniser (Walker et al. 1998). In contrast to these findings, research
(Hone & Baber 1999) to compare the use of open-style (“please state the service you
require”) and menu-based prompts (“which service do you require, balance enquiry,
cash transfer or other service?”) arrived at the conclusion that performancé gains
which can be expected from imposing high levels of dialogue constraint (increased
recognition accuracy) are relatively smallvcompared to the costs of imposing such

constraint (longer transaction times).

To constrain the user input when an open prompt is used, one solution is to add input
hints. For example, the prompt “How may I help you?” can be made more specific
by suggesting to the user the type of utterances which are expected “Which service
do you require?” (see McInnes et al. 1999, Cohen et al. 2004). To support the caller
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further, the prompt may include examples of keywords or phrases that the system can
recognise; work in developing a call routing system for a (fictional) wireless
telephony carrier (Sheeder & Balogh 2003) revealed that correct call routing was
significantly higher when callers are exposed to an initial prompt with an éxample
phrase which preceded the initial query. It was also found that, as a consequence of
using keyword examples, some participants tended to repeat back a keyword, even
when this. was not a correct representation of the task at hand. Tomko & Rosenfeld
(2004) explored the use of “speak simply” instructions (deploying short, medium and
long versions) to convey to the caller the recognition capabilities of a telephone
service for cinema and flight time information. They found that the length of the
instruction had an impact on number of words used in each utterance: as the
instruction become longer and more specific the participants tended to use fewer

words in their requests.

The majority of commercially deployed mass-market automated applications are
aimed at servicing the general public and must therefore provide for callers with
diverse levels of experience and knowledge. In these types of self-service
applications, the use of closed-set prompts in the form of explicit menu listings is the
most popular and most frequently employed method for informing users (especially
novice users) about the range of services available to them; it has become the de
facto standard (Resnick & Virzi 1992). Although listening generally requires less
perceptual and cognitive effort than reading (Preece et al. 2002), information
presented through the auditory-only interface is serial, transient and paced, which
puts a strain on users’ cognitive and perceptual resources. This has an impact on the
length of system prompts and limits the number of options that can usefully be
presented in menus®. Another issue with menu-driven services is that power users
may get fed up with having to go through the list of options each time they call the
service. One solution is to allow for barge-in of prompts. A further option is to

combine open-ended and closed-set strategies, such as presenting the caller with an

4 Referred to as the ‘echoic load’ and is based on limits in human working memory; a maximum of 34
elements are usually recommended for voice menus (ETSI 202 116). For further information on
cognitive load design consideration for voice interfaces, see Cohen et al. 2004: 119-131.
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open prompt initially and then, if the speech recogniser detects no response (silence),
playing the list of menu options or giving further instructions (Sheeder & Balogh
2003).

Finally, particularly pronounced forms of ‘closed’ prompts are employed in
dialogues where user inputs are restricted to responding with “yes” or “no” to each
menu option or, as in the ‘skip and scan’ (or sometimes called ‘zap and zoom’
strategy), by using a predefined command, e.g. “next”, “previous” or “select” (see
Hornstein 1994, Dialogues 2000 Report 1997, Goldstein et al. 1999; Kriiger &
Kruckenberg 1999; Resnick & Virzi 1992). One problem with this strategy is that
users first need to get familiar with the commands which drive the application. One
possible solution is to include a message at the start of the call which explains the use

of the skip and scan navigation (Hornstein 1994).

2.4 Digressions in dialogues

In the current literature, there are virtually no investigations of the introduction of
digressive dialogues into human-computer interaction. In the broader context of
human-human conversation, digression is the term used to describe a part of a
discourse in which a interlocutor introduces information that is not directly related to
the current topic or main goal of the conversation. Such digressions are common in
human-human conversation where participants use their knowledge about coherence,
states of attention and intention in the discourse to find the appropriate timing to
introduce new topics into the flow of a conversation (Lenk 1998). This intrinsic
human ability to co-ordinate and collaborate in interactive activities poses a
challenge to designers of human-computer interfaces, particularly in the area of

mixed-initiative interaction (Haller & McRoy 1997; Horvitz 1999).

The limited research that has been conducted into digressive dialogues in spoken
human-computer interactions (often referred to as ‘out-of—tufn interaction’ or
‘unsolicited reporting’, Hearst et al. 1999) has focused mainly on providing models
for handling user-initiated digression (Ramakrishnan et al. 2002; Narayanan et al.

2000; Haller .1994) which occur when the user supplies extra or out-of-turn
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information in response to system prompts. This new or extra information supplied
by the user is however normally related to the overall goal of their participation in

the conversation.

Digression, in the form of informal ‘small talk’, has been investigated in human-
computer interaction with the aim of building rapport with the user. For example, a
virtual agent — called ‘Rea’ — used in a speech-enabled graphical property purchasing
application, initiated small talk about the weather with the aim of demonstrating the
expertise of the agent and to directly or indirectly satisfy task goals (Cassell &
Bickmore 2000; 2003). Results from a pilot study indicated that users trusted and
liked ‘small talk Rea’ more than the version when no small talk was generated.
System-initiated digressions have also been used to introduce additional (but
relevant) details in response to user-prompted yes/no questions in human-computer
dialogues (Gréen & Carberry 1999). This model was tested in an experiment where a
user who is outside and cannot see inside the laboratory communicates with a robot
which is inside the laboratory. The users had to request information from the robot
by means of a questionnaire with 11 yes/no questions. They found that responses that
included extra information to the answer (rather than just yes/no) resulted in

enhanced user attitude towards the service.

The potential for introducing system-initiated digression into dialogues for
automated telephone services — the domain of this research — remains largely

unexplored.

2.4.1 Interruptions

The dialogue in mass-market automated telephone services is typically scripted and
does not change between phone calls to the service. Therefore, a digression in such a
context not only introduces a new topic into a dialogue — it constitutes an interruption
of the dialogue which suspends the scripted turn-taking for as long as it takes to
deliver the message information. Such interruptions can be both distracting and

disruptive to the user, particularly if the digressive information is unsolicited and
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unwanted as witnessed by the discussion about the controversies associated with the

hints and tips offered by the Microsoft ‘paperclip’ (in MSN BC 1999°).

McFarlane (1997, 1998) provides a comprehensive overview of the issues concerned
with interrupting human-computer dialogues. The interruptions are mainly addressed
to the multitasking graphical environment, however he identifies a taxonomy of 8
factors for coordinating interruptions which have general applicability: 1) source of
interruption, 2) individual characteristics of person receiving inferruption, 3) method
of coordination, 4) method of interruption, 5) method of expression, 6) channel of
conveyance, 7) human activity changed by interruption, 8) effect of interruption
(McFarlane & Latorella 2002). The concept of ‘coordination’ in this context implies
that any interrupting event (such as a warning or an alert) needs to be harmonised
with competing processes (such as user’s current task or his/her cognitive ability to
multitask). For example, some interrupting warnings may take precedence over all
other current user activities while other less critical interruptions may be deferred

until the user has completed the primary task.

Bailey et al. (2001) explored the impact of peripheral interruptions (non-essential
information that may be of interest or helpful to the user but not necessarily related to
the user’s current task) in a graphical task environment for adding, counting, image
comprehension and reading comprehension. They found that users performed slower,
experienced greater anxiety and perceived the primary tasks to be more difficult
when they were interrupted. The level of annoyance depended on tH_e category of the
primary task and the timing of the peripheral task. Similarly, Cutrell et al. (2001)
studied the influence of instant messaging in a book search graphical tool and found
that these types of interruptions can appear “...disruptive, both frustrating users and
decreasing the efficiency with which they perform ongoing tasks”. A related study
has shown that the disruptiveness of instant messaging can be reduced if the
incoming message is highly relevant to the current task, or if the message is queued

until the primary task has been completed (Czerwinski et al. 2000). Oulasvirta &

5 Available at: http://zdnet.com.com/2100-1107-513612.htmlI?legacy=zdnn (link last checked 18/06/05)
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Saarilouma (2004) devised an experiment to explore the impact of interrupting
messages on listeners’ long-term working memory; the interruptions occurred while
participants listened to stories presented over a video channel. Results indicated that
semantically similar interrupting messages can disrupt listeners’ ability to remember
the original text, more so than when the interrupting message is from another

domain.

Interruptions in the graphical on-screen environment are often facilitated by the fact
that the user can be supported by visual cues regarding the task that they were
engaged in prior to the interruption. Further, the screen can be used to present
information simultaneously and give users cues of different strengths regarding the
importance of the incoming interruption. The auditory-only interface, however, has
no left-to-right, no ability to ‘click’ since ‘here’ passes by with the uttered phrase; the
ear cannot ‘browse’ and becomes confused when presented with simultaneous info —
the ‘cocktail party effect’ (Arons 1991). Interruptions in auditory-only interfaces are
therefore likely to have a greater impact on the user’s attentional cognitive resources,
increasing the disruptiveness and the probability of mental mistakes. To support
efficient task recovéry, the process of interrupting can be divided into three phases
(Franke et al. 2002): 1) pre-interruption: switch to a different voice; 2) mid-
interruption: interrupt if critical, alert if equally important to current task, hold off
alert if less important to current task; 3) post-interruption: provide recovery support
by supplying commands or allowing user to request a summary of actions performed.
The strategy has been tested in a voice application for supporting Marines in
managing their requests for supplies (Franke et al. 200.2, field tests are currently

pending).

2.5 Politeness Theory

2.5.1 Politeness in human-human interaction: Brown and Levinson’s theory
of politeness universals in language usage

Politeness in human communication has received much attention in the field of

pragmatics and sociolinguistics over the past two decades and has mainly been

focussed on how communicative strategies are employed in order to promote and
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maintain social harmony® in human-human interaction. One of the most influential
and best known theories of politeness is that developed by Brown & Levinson
(1987). Their politeness theory is based on the notion that- each individual has
positive and negative ‘face wants’ and that these are ascribed by all (rational)
interlocutors to themselves and to one another in any social interactive situation. Two

face wants are defined:

NEGATIVE FACE: the desire to be un-impeded in one’s actions, the basic
claim to territories, personal preserves, rights to non-distraction — i.e. freedom

of action and freedom from imposition.

POSITIVE FACE: the desire (in some respects) to be approved of, the positive
consistent self-image or ‘personality’ claimed by interactants (crucially

including the desire that this self-image be appreciated and approved of).

Any utterance or action in a communicative situation can be seen as potentially
threatening to the positive or negative face of either of the interlocutors and,
consequently, expressions of politeness are normally used as mitigations aimed at
redressing this threat. Although Brown & Levinson give examples of how the
speaker’s own positive and negative face wants may be at risk’, much of their
politeness theory is primarily focussed on the explicit strategies used by a speaker to
avoid damaging the addressee’s face wants (Chen 2001). The speaker uses politeness
expressions to indicate that no face threat is intended or desired, and to convey that

the addressee’s face wants are recognised and approved of by the speaker.

The relative ‘seriousness’ of a face-threatening act are based on three ‘social
dimensions’ (Brown & Levinson 1987:74). These are: the relative power of the
addressee over the speaker; the social distance between the speaker and the

addressee; and the ranking of the imposition involved in doing the face-threatening

® For an account of impoliteness strategies see Culpeper (1996).

7 For example, expressing thanks or making an excuse are damaging to the speaker’s negative face.
Admissions of guilt or non-control of emotions (laughter or tears) are examples of damage to a
speaker’s positive face.
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act. Each of these dimensions is context-sensitive, meaning that the relationship
between two individuals (such as the relative power of a manager over an employee)
may be inverted under certain circumstances. Depending on the seriousness and
social setting for the face-threatening act, a number of options are presented to the
speaker on how to redress a potential face threat. First of all, the speaker has the
option of not performing the act at all and could therefore theoretically avoid
damaging the face of the addressee altogether. However, if the speaker decides to go
ahead with the face-threatening act, Brown & Levinson identify a taxonomy of
politeness which includes four principal categories of expression strategies: (1) doing
the act without redressive action (baldly), (2) using positive face-redress, (3) using
negative face-redress, or (4) doing the act off-record. The ‘off-record’ strategy
attempts to minimise the face threat by creating uncertainty as to the existence of the
face-threatening act itself, for example, by using ambiguous or vague expressions, or

by using hints such as “it’s cold in here” (implying “shut the window”).

To carry out an act ‘baldly’, without redress, involves doing it in the most direct,
clear, unambiguous and concise way possible. The speaker may use the bald strategy
when there is no fear of retribution by the addressee (for example in the interest of
urgency or efficiency, e.g. “watch out!””); where the danger to the addressee’s face is
very small (such as in proposals and requests); or where the speaker is considerably

superior in power to the addressee.

Face-redressive politeness strategies are used when there is a perceived potential
threat in an utterance to either the positive or negative (or both) face wants of the
addressee. Utterances that are considered threatening to the negative face wants of
' the addressee will include: ordering the addressee to do something, making an offer
which may incur debt for the addressee or expressions of strong emotions towards
the addressee. Negative face-redressive strategies are characterised by formality and
distancing. It is such forms of ‘negative politeness’ that are conventionally associated
with politeness in everyday language, such as “excuse me” and “thank you”, as these
relate to the imposition itself. Positive face-redress, on the other hand, widens the
sphere of politeness to include the appreciation of the addressee’s wants in general or

to the expression of similarity between speaker’s and addressee’s wants. Threats to
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the addressee’s positive face wants are caused by, for example, bringing bad news
about the addressee, expressing disapproval or raising emotionally divisive topics.
The positive face-redress strategy.is characterised by ‘intimate’ language behaviour
and makes reference to a close interdependent social relationship between the
interlocutors. For example, the speaker might use in-group identity markers (‘“hey
buddy”) or show intensified interest in the addressee’s wants (“your hair looks

great”).

Some face-threatening acts, such as interruptions®, are considered to be intrinsically
threatening to both the negative and positive face wants of the addressee (Brown &
Levinson 1987:67). An interruption constitutes a threat to the negative face wants of
the addressee because it infringes to some degree on the addressee’s right to- non-
distraction and desire to be un-impeded in their actions. Interruptions also pose a
threat to the addressee’s positive face wants by implying that the person who

interrupts ignores or does not care about the addressee’s feelings and wants.

2.5.2 Some critique of Brown and Levinson’s theory

It 1s worth noting, at this point, that Brown and Levinson’s theory is not the only
prevailing attempt at identifying and defining the politeness phenomenon® and there
is no real consensus in the current literature regarding a formalised concept of
politeness. What can be said is that their theory is one of the rﬁost established,
comprehensive and well-referenced theories on the motivation for using politeness
registers in spoken utterance to date. Over the years, however, their politeness theory
claims have received some criticism regarding the validity and applicability. This
section will address some of these issues but by no means represents a full account of

the wealth of literature published on the topic.

® Other face-threatening acts considered to intrinsically threaten both the negative and positive face
wants of the addressee are complaints, threats, strong expressions of emotions and requests for
personal information.

® Watts (2003) provides a comprehensive review of some of the issues surrounding politeness in
linguistics with details of competing strategies.
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One of the main critiques raised over Brown & Levinson’s theory is that it takes an
anglo-centric approach to face and is not proven to be applicable to investigations
carried out on different cultures (Escandell-Vidal 1996; Meier 1995b). It has also
been noted that their politeness theory is too focussed on the individual’s face threat
(Spencer-Oatey 2002); in some cultures it is the individual’s status within the group
that takes precedence over the actual individual’s own needs/wants. This would
make their taxonomy inadequate for cross-cultural analyses. However, other
politeness researchers have argued that the concept of positive and negative face is
indeed universal — it is the relative importance of positive and negative face that

differs between cultures (O’Driscoll 1996).

Another issue centres on claims that Brown & Levinson’s theory is too focussed on
the face wants of the listener (or ‘other-face’) and does not take into acéount the
‘self-face’ of the speaker (Chen 2001; Meier 1995a). Chen (2001) gives the example
of the act of stepping on someone’s toe and claims that (according to Brown &
Levinson’s taxonomy) the ensuing act of apologising is an act that threatens the
speaker’s self-face (i.e. the expression of regret, admission of guilt). According to
Chen, the most ‘polite thing’ in this circumstance would (following Brown &
Levinson’s taxonomy) be not to perform the ensuing self-threatening act of
apologising. Contrary to Chen’s line of reasoning, it could be argued that the face-
threatening act is actually caused by the imposition to the other person’s negative
face, caused by stepping on the toe (albeit accidental). The most polite thing would
have been to avoid this social faux pas altogether and thus avoid the face-threat, or —
now that it has already happened — duly-apologise. Despite having issues with the
definition of self-face threats, Chen (2001) concludes that Brown & Levinson’s
theories are “fundamentally correct and is still the best tool ... in the investigation of

politeness”.

2.5.3 Politeness in human-computer interaction: issues of anthropomorphism

Politeness is undoubtedly an important aspect of Auman-human conversation, but
little prior work has been undertaken to investigate how relevant it is to human-

computer dialogues. What are the conversational rules or social dimensions that
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govern the use of politeness registers in dialogues where one of the interactants is a
computer? Can existing politeness theories be expanded to encompass human-
computer interaction? If so, what politeness strategies should the computer (in the
capacity of the speaker) be endowed with, and how are the resulting politeness

expressions received by the human user?

People’s interactions with computers (and other media) are fundamentally social
(Reeves & Nass 1996; Nass & Moon 2000; Nass et al. 1994). This view is founded
on the notion that the human brain has evolved to respond and relate socially to
human-like entities in our surroundings and that this innate reaction is almost
impossible to overcome (without conscious effort) — even in situations where humans
interact with a supposedly non-social entity such as the computer. This propensity for
humans to relate socially to media has been explored in a series of controlled
experiments (Reeves & Nass 1996; Nass & Moon 2000; Nass & Lee 2001). The
results showed that users applied gender stereotypes to computers; they identified
with computer agents sharing their ethnicity; imputed personality to computerised
voices; and they were more attracted to agent characteristics (submissive/dominant)
that were similar to their own personality. Experiment studies have also shown that
participants are sensitive to consistencies in computer character personality (introvert
Vs extrovert): consistency between computer voice and text in a book;shopping
website was desirable in order to maximise social presence in media (Lee & Nass
2003); and participants preferred computer characters with consistent verbal (text)

and non-verbal (posture) cues (Isbister & Nass 2000).

The experiment results obtained by Nass and colleagues strongly suggest that human
users have a subconscious tendency to apply deeply-rooted social rules to
interactions with computers in the same way as they do when interacting with other
fellow humans. These social rules seem to relate to our innate disposition and
cultural upbringing. But how do users react to a computer that blatantly attempts to
exploit these social rules? Fogg & Nass (1997) explored the effects of employing
computer-initiated flattery when giving feedback to users in a text-based guessing
game application. Experiment results showed that flattering feedback (compared to

the generic feedback condition) had a positive effect on a number of aspects of the
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interaction. For example, the flattery increased participants’ feelings of power; made
them more positive towards their own and the computer’s performance; and made

them enjoy the interaction more.

Nass and colleagues concluded that users apply ‘over-learned’ social rules to
computers, such as politeness: experiment results showed that participants gave a
significantly more positive evaluation of a computer’s performance when questioned
directly by the computer itself compared to when questioned by a different computer
or through pen and paper questionnaires. This would indicate that politeness is an
important factor in human-computer interaction. However, the work oh politeness in
human-computer interaction has been centred around how humans behave politely
towards coinputers, rather than investigating how humans respond to a computer that

tries to adopt and communicate polite behaviour more explicitly.

The use of politeness in system-initiated interruptions has been explored in the
context of a graphical library search engine interface (Colén et al. 2001). These
interruptions involved on-screen error text messages (resulting from either systeni
errors or user errors) that were presented with or without politeness (courtesy). The
messages were deployed in the library application and evaluated in a controlled
experiment. The two main findings from the experiment were: firstly, the
interruption performed by the computer interface had a detrimental effect upon the
user perception of the interaction with the computer (the participants judged the
interaction as being less friendly, less motivating and less beneficial). Secondly, it
was found that politeness strategies had no effect on minimising participants’
negative reaction towards the interruption. Similar results have been obtained (Tzeng
2004) in research where apologetic vs non-apologetic feedback and emoticons
(sometimes referred to as ‘smilies’) where used in a graphical computer guessing
game with text input/output; the apologies and emoticons neither helped to improve
the subjects’ guessing performance nor did they prevent the participants from feeling
bad about their performances — but they made the i)rogram more aesthetically

desirable.
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Ribeiro & Benest (2002) explored the use of voice interruptions in the form of
spoken notifications and reminders (from email, printer and diary agents) in a
graphical interface environment. The interruptions applied a certain level of
anthropomorphism by using linguistic variation and expressions of politeness. 15
participants took paﬁ in the experiment and were told to use the World Wide Web to
find answers to 48 questions. Results showed that participants agreed that the
interrupting messages were polite and slightly agreed that the polite messages were
appropriate. Polite attention-getters were received with mixed emotions; some
participants found them irritating while others did not find them irritating at all.
Repeated phrases such as “excuse me” and naive attention-grabbers such as “if

you’re not too busy” were perceived as particularly annoying.

A number of related studies have shown that a more ‘humanised’ output in human-
computer interaction can have a positive impact on user attitudes and lead to
increased rapport between the user and the computer. Peiris et al. (2000) explored
different interviewing techniques in a text input/output screen-based questionnaire.
Questionnaire respondents reported that they felt the ‘human conversational style’
which employed empathetic preambles to questions made the corﬁputer interview
seem more interesting and enjoyable compared to blunt direct questioning.
Furthermore, respondents answered honestly more often in the human-style
condition. Research into varying system text output styles (telegraphic, fluent and
anthropomorphic) revealed that the participants in the anthropomorphic condition
were more than twice as likely to refer to the computer using the second pronoun
‘you’ and used more indirect requests and conventional politeness (Brennan and

Ohaeri 1994).

The idea of freating the computer as a social entity and endowing it with emotive
qualities such as politeness might be considered to be controversial given the fact
that the computer does not have any real understanding about the effect its behaviour
may have on its dialogue partners. Some user interface designers are opposed to the
idea of anthropomorphising computers and stress that users should be discouraged
from thinking that computers may have human-like abilities (Shneiderman 1989,
1993, 1998:385). This position derives from the point of view that human

35



relationships are rarely a good model for designing effective human-computer user
interfaces and that the primary goal for interface design should be predictable and
controllable interaction (Shneiderman 2000)'°. Irrespective of the stance taken for or
against the notion of anthropomorphism, when the computer interface exhibits
human characteristics (e.g. through animated agent gestures and natural language)
the user’s interpretation and perception of these need to be considered. Miller (2004)

highlights this point in his article about human-computer etiquette:

“Since a computer system will be perceived in light of the eﬁquette behaviours it

adheres to or violates, it behoves designers to consider what etiquette our systems

should follow or flout to elicit appropriate perceptions.” (Miller 2004)
The kind of reaction that anthropomorphism elicits will primarily depend on the
kinds of expectancies that users have or develop about the computer interface. These
expectancies can be vague, caused by stereotypical classifications, hearsay or past
interactions and often shapeA the way in which information about another person (or
computer) is selected and processed (Jones 1986). Furthermore, there is also
indication that expectations and social responses to computers are dependent on
cultural and societal behavioural norms (Takeuchi et al. 1998; Goldstein et al. 2002);
the individual’s level of computer experience (Takeuchi & Katagiri 1999) and even

the size of the computer device (Goldstein et al. 2002).

Social phenomena in computer interfaces may yield what is sometimes referred to as
the ‘black sheep’ effect: perceiving imperfections in an agent with suspicion or as
violating expectations (Burgoon et al. 1999; Bonito et al. 1999). Research into
human-computer pragmatics has confirmed that participants evaluate the
conversation differently if they are primed that one conversational partner is a
computer, compared to a more naive evaluation (Saygin & Cicekli 2002).
Essentially, perceived behaviour that is at odds with prevailing expectations is likely
to be amplified, positively or negatively; the black sheep effect implies that the

violations are likely to be judged unfavourable or unbefitting. Subsequently, users’

% For a summary on positive and negative implications of anthropomorphism in computers, see for
example Marakas et al. 2000. ‘
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introspective assessments of transparent social behaviour in media are likely to be
more critical by nature, compared to evaluations of users’ perfunctory reactions to
more subtle expressions of social characteristics. It becomes crucial to achieve the
appropriate level of social behaviour in the dialogue. For example, research into the
impact of laughter in synthesised speech on users’ perceived social bonding with the
computer has shown that inappropriate type or intensity of the laugh can destroy the
desired positive effect (Trouvain & Schroder 2004).

Much of the research effort into the social aspects of human-computer interaction has
been focussed on the visual screen interface, which is operated by keyboard and
mouse. The human-computer interaction that takes place through speech over a
unimodal telephone channel is different from the visual interface, and possibly even
more sensitive to linguistic and social effects (Nass & Gong 2000). The use of
language in a user interface (and the use of speech in particular) is considered one of
the most likely characteristics of technology that prompt a social response (Nass in
Anderson 2000:95). Automated telephone services rely on speech output and the
characteristics of the voice (such as the pitch, register and tone) carry sensitive
information about personality and identity of the ‘speaker’. For example, research
comparing a number of contrasting voice personalities which ranged from ‘from
butler to hip youth’ in a voicemail system revealed that users reacted differently to
these extremes (Boyce 2000). Some participants “loved” the butler personality
whereas others found “him” annoying; the voice personalities that exhibited least
extreme speaker characteristics caused fewer negative reactions from users, but also
resulted in fewer really strong positive reactions. Furthermore, the social interaction
appears to be enforced further by the use of speech recognition technology in that it
is not uncommon for users of speech-driven telephone applications to answer politely
“yes please” or “no thank you” in response to system prompts. Gustafson & Bell
(2000) explored how non-trained users would communicate with an animated talking
agent; utterances were collected through a field experiment in which the general
public interacted with the application. The utterances were analysed and almost half
were categorised as examples of users socialising with the agent (e.g. “what is your

name?” and “goodbye’). Nass & Gong (2000:39) state that “...social errors by the
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computer, regardless of the mode of output, are much more consequential for speech

input compared to other forms of media.”

2.5.4 Brown and Levinson’s politeness theory in human-computer interaction

A handful of research papers exist which provide examples of how Brown &
Levinson’s taxonomy has been incorporated in the domain of human-computer
dialogues. Walker et al. (1997) argued that linguistic style is a key aspect of
character and proposed ‘Linguistic Style Improvisation’ (theory and a set of
algorithms) for generating spoken utterances for artificial agents. Their work draws
on Brown and Levinson’s theory of linguistic social interaction in calculating the
ranking of the imposition of a dialogue contribution (e.g. a request) and the face-
redressive strategy employed (i.e. positive, negative, off-record). The authors
propose to use the Linguistic Style Improvisation in interactive story and dialogue

systems but do not report any practical application or experiments.

Similarly, André et al. (2004) propose employment of Brown and Levinson’s theory
for politeness behaviour in dialogue systems to endow the computer with emotional
intelligence: the ability to recognise the user’s emotional state and the ability to react
to it appropriately. The objective of employing face threat mitigation in the dialogue
is to improve the user’s perception of the interaction. Their model follows Brown
and Levinson’s taxonomy in that politeness expressions are triggered by the relative
‘seriousness’ of the conversational act in addition to considering situational factors
such as user’s emotional state (in terms of valence and arousal'') and personality
profile. This is a rather elaborate model which is both knowledge-driven (based on
information about the user) and weight-driven (based on the seriousness of the face

threat); the authors have yet to apply their model in an experimental dialogue setting.

Johnson et al. (2004) and Johnson & Rizzo (2004) propose the use of Brown and

Levinson’s politeness taxonomy for selecting different utterance types for an

"' Examples of emotions (André et al 2004): joy (positive valence, high arousal), bliss (positive
valence, low arousal), sadness (negative valence, low arousal) and anger (negative valence, high
arousal). _ .
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animated tutorial agent in a virtual factory training dialogue. The motivation for
adding politeness to the agent tutor is to account for the student’s affective goals
(motivation) and cognitive factors. They assign positive and negative politeness
values to the natural language output templates. A ‘direct tutor’ (bald strategy) and
‘polite tutor’ were then compared in an experiment (Wang et al. 2005). They found
that politeness can affect the student’s motivational state and help them to learn
difficult concepts; however, the main experiment involved only 11 participants in a

between-subjects design and so the findings should be considered tentative.

McFarlane (1998) in his work on interruptions of the visual display in human-
computer interaction discusses the use of Brown & Levinson’s taxonomy to mitigate
the negative impact of an interruption. However, his conclusion is simply that
politeness is an irrelevant topic for the design of user interfaces as computers do not
have ‘face’ and people do not have face-wants relative to their computers.
MacFarlane therefore suggests that the ‘bald’ strategy is adequate for these purposes
and should be employed.

2.6 Usability in spoken dialogue systems

The ISO 9241-11 (1998) definition of usability — originally specified for the design
of visual display terminals — has broad applicability: “The extent to which a product
can be used by specific users to achieve speciﬁc goals with effectiveness, efficiency
and satisfaction in a specified context of use”. The European Telecommunications
Standards Institute (ETSI) adopts the ISO standard, and enhances the definition by
stating that:

“Usability is considered a pure ergonomic concept not depending on cost of
providing the system. Usability together with the balance between the benefit for the
user and the financial costs form the concept of utility. This means that an
ergonomical highly usable system may have low utility for a particular user who
considers the cost to be too high in relation to his or her need for using the system.”
(ETSI standard)

Despite increased research into the area of SDSs and continuous deployment of new
such applications into the mass-market, gaps still remain in our knowledge of
usability for unimodal task-oriented systems and what it is exactly that makes users

like a system (Larsen 2003; Dybkjer et al. 2004). Designing usable dialogué systems
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is often considered more an art than science. Indeed, several efforts have 'been made
to define and measure ‘usability’ for dialogue systems, however, a unified approach
has not yet been achieved. The complexity of such a process has been highlighted by
the editors of the ‘Journal of Natural Language Engineering’, in the special issue
addressing ‘best practices in spoken dialogue systems engineering’ (Van Kuppevelt
et al. 2000): '

“_..what constitutes best practice in one design, development or evaluation situation
won't be the same as what constitutes best practice in another.”

©

The following sections review usability guidelines and evaluation strategies which
have been developed and applied in the current dialogue engineering literature to
date. The literature on GUI usability is extensive, however, due to the inherent
differences between graphical and telephone-based interfaces, the discussion here

will focus mainly on material published on the topic of VUISs.

2.6.1 Designing for VUI usability: guidelines

Guidelines benefit from being applicable in the early stages of the design, and the
degree to which the system adheres to the guidelines can be assessed in a usability
inspection. However, there are a number of limitations associated with guidelines
(Bevan & Macleod 1994, Grudin 1989). For example, guidelines which aim to
generalise over a wide range of applicatioﬁs, users, tasks and environments can be
difficult to interpret and their effectiveness may depend on the actual expert using
them; on the other hand, more narrowly defined guidelines are likely to be applicable
only for specific applications and in particular contexts. Furthermore, there is no
guarantee that a specific set of guidelines will cover all relevant features of a product,
nor that following the guidelines in the implementation will guarantee any particular

level of usability.

A number of guidelines/principles for the design of voice and touch-tone operated
telephone services have been proposed in the literature (Bernsen et al. 1997a; Bond
& Camack 1999; Krahmer et al. 1997; Mohlich & Nielsen 1990; Ross et al. 2004;
Marics & Engelbeck 1997; Lamel et al. 2000); all varying in terms of detail and

coverage. A number of books have also been published with information useful to
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designing speech interfaces (Cohen et al. 2004; Kotelly 2003; McTear 2004,
Weinschenk & Barker 2000). Unsurprisingly, many of the guidelines available
concern the construction of system prompts. They range from broad design
definitions such as “be brief” and “be consistent”, to more specific definitions such
as “menus should have no more than four items” and “use action-command sequence

ordering in prompts” (i.e. “for the balance of your account, press 1”’).

The European Telecommunications Standards Institute (ETSI) has developed broad
human factors guidelines for the design of information and communication
technologies'?, of which a number are directly relevant to the implementation of
automated telephone services (ETSI ETR 095; 096; 329; ETSI EG 201 427; 202 116;
202 076). The guidelines cover many aspects of technical development, from precise
specification of hardware ergonomics such as telephone handsets and naming
conventions, through to how to provide interfaces adapted for individuals with
certain disabilities or special needs. Guidelines with specific reference to automated
telephone services (such as prompt design, speech recognition features and menu

presentations) are more general in nature.

Bernsen et al. (1996; 1997a; 1997b) and Dybkjar et al. (1996) have developed a
toolset for the design of SDSs. Their work was part of the DISC project (1997-1999)
which aimed to develop a detailed set of development and evaluation methods for
best practices in dialogue engineering. The toolset comprises guidelines and
subsumes Grice’s (1975) work on the ‘Cooperative Principle’ (defined based on
human-human interaction) which states (p4S): “Make your conversational
contribution such as is required, at the stage at which it occurs, by the accepted
purpose or direction of the talk exchange in which you are engaged”. Grice (1975)
defines this further in a set of ‘maxims’ (while at the same time pointing out that

further maxims could be added):

'2 These documents are available to download, cost-free, through the ETSI homepage:
http://www.etsi.org/
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QUANTITY: 1) Make your contribution as informative as is required (for
the current purpose of the exchange; 2) do not make your contribution
more informative than is required.

QUALITY: 1) Do not say what you believe to be false; 2) Do not say that
for which you lack adequate evidence. '

RELATION: Be relevant.

MANNER: 1) Avoid obscurity of expression; 2) avoid ambiguity, 3) be
brief (avoid unnecessary prolixity), 4) be orderly.

The final toolset (Bernsen et al. 1997a) comprises 24 guidelines grouped under
seven different aspects of dialogue (Table 1).

GENERIC GUIDELINE | SPECIFIC GUIDELINE
DIALOGUE ASPECT 1: INFORMATIVENESS

Say enough.* : State user commitment explicitly.
Don’t say too much.* Provide immediate feedback.
DIALOGUE ASPECT 2: TRUTH AND EVIDENCE

Don’t lie.*

Check what you will say.*

DIALOGUE ASPECT 3: RELEVANCE

Be relevant.* l

DIALOGUE ASPECT 4: MANNER

Avoid obscurity.* Ensure uniformity.
Avoid ambiguity . *

Be brief *

Be orderly.*

DIALOGUE ASPECT 5: PARTNER ASYMMETRY
Highlight asymmetries. State your capabilities.

State how to interact.

DIALOGUE ASPECT 6: BACKGROUND KNOWLEDGE

Be aware of user’s background knowledge. | Be aware of user inferences.

Be aware of user expectations. Adapt to novices and experts.

Cover the domain.

DIALOGUE ASPECT 7: REPAIR AND CLARIFICATION

Enable meta-communication. Enable system repair.

Enable inconsistency clarification.

Enable ambiguity clarification.

Table 1. Bernsen et al. (1997a) guidelines for habitability and usability in spoken dialogues. The

¢*> denotes guidelines based on Grice’s (1975) maxims.

42



Nine of the guidelines represent Grice’s maxims; the remaining 15 guidelines
complement these maxims by addressing idiosyncrasies which may arise when the
dialogue partner is a computer, rather than a human being. In brief, the dialogue
designer should ensure that the interface is uniform in manner; that ‘how’ to speak to
the system is made transparent; that the interface provides for both novices and
experts; and that problems (mainly due to issues in recogniser reliability and

accuracy) can be clarified and repaired.

The usefulness of Grice’s Cooperative Principle has been noted in other human-
computer interaction contexts in which natural language is used to communicate with
users. Some researchers have even suggested that The Cooperative Principle may be
more applicable in machine-to-human dialogues than what it is in hmnaﬁ-to—human

conversation (Arons 1991).

2.6.2 Evaluating VUI usability

According to the ISO standard, usability of an interface is evaluated in terms of:

e Effectiveness: the extent to which the intended goals of use are
achieved

e Efficiency: the resources (e.g. time, money or mental effort) that
have to be expended to achieve intended goals

e Satisfaction: the extent to which the user finds the use of the

product acceptable.

Evaluation can be categorised as quantitative or qualitative, subjective or objective.
Quantitative evaluation is performed by quantifying some parameter and can be
subjective (e.g. measuring participants’ self-reported attitudes towards service
usability along a scale) or it can be objective (e.g. examining system log files to
establish recognition rates). Qualitative evaluation data is usually obtained through
interviews with participants. The ‘think-aloud’ protocol is one of such qualitative
analysis methods where the participant is encourage to comment about their
perception of the computer interface while they use an application (mainly used in
GUI evaluation). In VUIs the think-aloud protocol would interfere with the user’s

speaking/listening; an alternative technique to elicit how participants were reasoning
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during the dialogue is to carry out a ‘post-verbalisation’ — after the interaction has

been completed (Karsenty 2001).

Studied into the relations between effectiveness, efficiency, and satisfaction for an
information retrieval system and has found only weak correlations between these
three aspects of usability (Frekjer et al. 2000). The conclusion is that effectiveness,
efficiency and satisfaction should be considered to represent independent aspects of
usability, unless domain specific studies suggest otherwise. In the context of speech
interfaces, the effectiveness is generally measured in terms of task success and error
rates; the efficiency is suitably measured by examining the task completion times and
the route taken to obtain the task goal in the dialogue. The satisfaction element is
often more elusive since it usually involves a subjective measure; the core tool for
obtaining information of user satisfaction is through questionnaires and interviews
(Dybjker & Bernsen 2001). The type of measure used will depend on the purpose of
the evaluation and the direction of the research; in one instance it has been proposed
to determine the level of usability and cost effectiveness of an automated service

mainly in terms of saved agent time (Suhm & Peterson 2001).

Evaluations normally take place either in a lab or in the field and there are trade-offs
with both approaches. Confounding or interfering factors can more easily be
controlled for in the lab environment (e.g. for interfering noise or disruptions); on the

other hand, the lab may not represent a realistic user context for the application.

Evaluétions should take place throughout the design process. A number of usability
inspection methods are available (Nielsen & Mack 1994). For example, cognitive
walkthroughs can be performed at the early stages of a design and involve an expert,
a description of the prototype of the design, a description of the task to be performed,
a complete list of actions needed to completé the task and a description of the target
users’ knowledge and experience. In dialogue engineering, the description of the
system usually takes the form of a flow-chart with details of prompts and associated
processes for handling all possible user responses and all possible paths through the
system, from the start of the call until the user hangs up. A cognitive walkthrough

can highlight potential problem areas and where there is room for improvement.
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A heuristic evaluation is generally performed by several evaluators independently to
critique a system and identify potential usability problems, and usually early on in
the design. For this purpose the evaluators employ a set of heuristics (guidelines or
general principles) while critiquing the system. Dybjker & Bernsen (1998) have
proposed to apply the typology of cooperativity (outlined in Table 1) as a diagnostic
tool for evaluating spoken dialogue systems by detecting, classifying, diagnosing and
repairing user-system interaction problems. Detection of interaction problems was
done by comparing expected and actual user-system exchanges in transcriptions of a
train ticket booking service dialogue (Dybjker & Bernsen 1998). They claim that the
toolset has proven to work well in assisting (both trained and untrained) evaluators to

identify weaknesses in dialogue systems.

Dutton et al. (1993) propose a usability research tool for assessing the attitudes
towards automated telephone services of large groups of participants. The
questionnaire contains a ‘core’ set of 20 user-perceived salient attributes which were
identified in a pilot study involving observation studies, interviews with naive users
and a review of the literature (Dutton et al. 1993; Love et al. 1994). The
questionnaire employs the Likert rating scale technique (Likert 1932): each attribute
is represented by a short and simple statement about the service followed by set of
tick-boxes along a seven-point scale, ranging form strongly agree through neutral to
strongly disagree. Statements in the questionnaire are balanced, positive and
negative, to counteract the response acquiescence set — the participant’s natural
tendency to agree during a long series of statements. Examples of two questionnaire
statements are shown in Figure 2. The usability questionnaire in its entirety (as used

in the experiments in the current research) is available in Appendix 1.4.

Strongly Agree Slightly Neither Slightly  Disagree  Strongly
Agree Agree agreenor  Disagree Disagree
disagree

Q10 1 liked the voice. 0 O Q Q Q Q o
Q11 I felt that the service Q a Q Q d o (M|

was reliable.

Figure 2. Example of attributes for assessing users’ perceived usability of automated telephone

services.
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Statistical evaluations of this questionnaire have proven it to be a satisfactory
measurement tool of user-perceived usability in terms of reliability, validity and
sensitivity (Dutton et al. 1993; Jack et al. 1993; Larsen 2003); it has been used in
several experiments to assess participants’ attitudes, for example, in speech vs touch
tone data entry (Edwards et al. 1997), the impact of contrasting levels of speech
recognition accuracy (Jack et al. 1992a, 1992b; Love et al. 1992); the use of ‘beeps’
to indicate when td speak in credit card number entry (Foster et al. 1992), automated
banking (Larsen 1997b), and the use of metaphors for navigation in a home shopping
service (Dutton et al. 1999)'>. The questionnaire has also been subjected to factor
analysis, revealing five main constructs (Love et al. 1994): quality of interface
performance; cognitive effort and stress experienced by the user; user’s

conversational model; fluency of the experience; and transparency of the interface.

Hone & Graham (2000; 2001) provide a review of the research effort to date that has
aimed at éonstructing a questionnaire for measuring usability. They point out that al/
techniques proposed have suffered weaknesses: 1) the content and structure is for the
most part arbitrary, 2) it has not been satisfactorily validated either against subjective
or objective measures, 3) there are no reports of reliability of the techniques used
(test-retest and internal consistency), and 4) the data collected is used inappropriately
— scores are summed or averaged without measuring that they all belong to the same
construct. They propose a new usability measurement technique which they name
SASSI (Subjective Assessment of Speech System Interfaces). SASSI comprises 50
Likert-style statements with 7-point scales ranging from ‘strongly agree’ to ‘strongly
disagree’ (Hone & Graham 2000). It was used to evaluate eight different speech
input systems yielding 226 completed questionnaires (no details on whether or not
the same or different participants were used in the evaluation of each new service).
Factor analysis yielded six constructs, however, only three of these achieved

satisfactory levels of internal consistency measured by using Cronbach’s Alpha.

'3 For further examples of how this questionnaire has been used to evaluate automated telephone
interfaces see: http://spotlight.ccir.ed.ac.uk/ (last accessed 20/08/05).
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Hone & Graham’s critique of usability questionnaires includes that of the Dutton et
al (1993) measurement tool. Some of the critique seems unfounded, such as the
claimed arbitrary selection of statements, the lack of validity and inappropriate use of
data. Larsen (2003) provides support for the Dutton et al. (1993) methodology after
translating the questionnaire from English to Danish (cross-checked by speech and
domain experts), testing it in a pilot evaluation, and then employing it in a field
experiment where 310 users called a banking service. The results from that research
showed that the questionnaire had satisfactory reliability (Cronbach’s Alpha = 0.92)
and the factor analysis corresponded well with previous research results obtained
(Love et al. 1994). The SASSI questionnaire has not reported this level of internal
consistency (Hone & Graham 2001). It further appears that the work on SASSI has
only completed its first development iteration and then appears to have been
discontinued (Larsen 2003). At this stage the SASSI questionnaire does not seem to

provide any clear advantages over the Dutton et al. (1993) methodology.

The research effort into the PARADISE (PARAdigm for Dlalogue System
Evaluation) framework has aimed to model user satisfaction as a function of task
success and dialogue cost metrics. The intention is to lead to predictive performance
models for spoken language dialogue systems, allowing for direct measures of user
satisfaction based on system logs and without the need for extensive experiments
with participants to assess user satisfaction (Walker et al. 2000). Walker et al. (2001)
have demonstrated that performance models derived via using standard metrics can
account for 37% of the variance in user satisfaction (measured by a set of
questionnaire statements). The objective dialogue metrics and tagging methods used
in the PARADISE are reported in detail, however, the construction of the ‘user
satisfaction’ questionnaire items is not very well documented in their reported
research (Kamm et al. 1998; Walker et al. 2000); nor have they published any

validation of the questionnaire measures (Larsen 2003).

Finally, recently Hartikainen et al. (2004) have proposed to use SERVQUAL - a
questionnaire developed by marketing academics for the measurement of service
quality — as a subjective metric for spoken dialogue system evaluation. The

questionnaire (7-point scales) includes five service quality dimensions: tangibles,
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reliability, responsiveness, assurance and empathy, and has claimed universal
applicability to any service. Hartikainen et al. (2004) employed a three-column
version of the questionnaire where user attitudes are ascertained at different points:
firstly, two measures of service expectations are obtained before the user tries the
system (projected acceptable level and projected desirable level); secondly,
perceived quality is measured after the user has experienced the system. These three
measurements allow the system developers to assess service quality in terms of
acceptance ‘zones’ (maximum and minimum) and compare how actual use of the
service relates to these tolerance measures. Although some early findings have been
reported, further development work is necessary to establish the usefulness of the

SERVQUAL questionnaire for spoken dialogue systems.

The use of the SERVQUAL questionnaire for usability evaluation raises interesting
points, but there appear to be some potential flaws in the assumptions they make.
Considering the wording of the questionnaire items the authors propose'®, for
instance, it is questionable if questionnaire items such as “service sounds like it has
modern equipment” and “service gives right service at first trial” are sufficiently
unambiguous and intelligible in their present form to allow them to be used as a
universal and reliable tool for subjective evaluation of SDSs. Also, as pointed out by
Root & Draper (1983) in their work on constructing a software evaluation tool:
questionnaires are not effective for proposing features in a system which the user has
no experience of using. This raises doubts whether SERVQUAL respondents can
project a — hypothetical — level of “system speed” or “personal attention” before

having experienced the actual application.

2.7 Summary

In the current literature, there is virtually no reference to how to design and evaluate
digressive dialogues in human-computer interaction. Consequently, what is new in

research presented here is the way in which it explores novel approaches to human-

% Extracts from the modified questionnaires used by Hartikainen et al. (2004) available via the online
appendix available at: www.cs.uta.fi/hci/spi/fSERVQUAL (last accessed 26/06/05)
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computer spoken dialogue design by allowiﬁg the system to suspend the set turn-
taking in the regular call flow and introduce new information that digresses from the
immediate topic or prime goal of the call. The strategy employed in this research is
multidisciplinary, bringing together research areas such as dialogue engineering,

human-computer interface design, linguistic theory and usability evaluation.
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Chapter 3

The challenge of an information-rich world is not only to make information
available to people at any time, at any place, and in any form, but specifically to
say the “right” thing at the “right” time in the “right” way.

- Professor Gerhard Fischer (2001), University of Colorado, USA -
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Research methodology

3.1 Introduction

This thesis seeks to produce a body of empirical evidence detailing the impact of
deploying System-Initiated Digressions (SIDs) in automated telephone service
dialogues. The digressions take the form of unsolicited informational proposals
aimed at notifying the caller about (new) available product or service options. The
new options are not presented in the main menu of services therefore the proposal is
followed by details for the caller about how to pursue the offer. The fesear'ch
identifies the problem space posed by the novel concept of SID behaviour and
defines the tradeoffs associated with applying contrasting engineering strategies. In a
series of four experiments, SIDs are implemented and evaluated by deployment into

the call-flow of an already existing mass-market telephone banking service.

Central 'to the evaluation of digressive dialogue behaviour is feedback from the
participants in the experiments — the potential users of such a system. In a real world
scenario, they will come across the digressions while using the automated service to
carry out their banking tasks. The aim is to create a similar realistic scenario in a
controlled environment and allow participants to experience hands-on the
deployment of SIDs. The research focuses on participants’ attitudes (subjective data)
towards the service usability and, specifically, the kind of impact that SIDs may have
on their perception of the service as a whole. Objective data such as task completion
and recognition accuracy are also of interest, but to a lesser degree as the purpose of
the research is to design a module within the dialogue of an already available (and
functioning) commercial application; the intention is to leave the core system flow

and prompts unchanged.

3.1.1 Chapter outline

The aim of the current chapter is to provide the reader with an overview of the

methodological framework and fundamental processes on which the four
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experiments are based. Firstly, the section for ‘general objectives’ provides a
summary of the dialogue engineering issues and usability considerations around
which the experiment studies are centred. This is followed by a detailed overview of (
the automated telephone banking service functionality. The flow-charts and prompts
described in this section were used to implement a mirror-version of the service
which was then used in the experiments. Details and some examples of the
implementation procedure, the recognition engine used, development of grammars
and related system settings are then presented. This is followed by a description of
the design criteria — requirements capture — for the deployment of SIDs and the type
of banking products that are suitably introduced through this type of dialogue

behaviour.

The remaining sections describe the participant recruitment process, the experiment
design and procedures. Finally, the process for collection of the data (qualitative and

quantitative) and different statistical analysis methods are discussed and documented.

3.2 General objectives

The most pertinent dialogue engineering issue in the design of auditory interfaces is
the careful crafting of the system output messages and instructions, which will be
collectively referred to here as system prompts. The system prompts not only guide
the user as to what to say and when to say it (see Section 2.3.2), but also carry
information regarding the social aspects of the interaction, such as giving the system
a ‘personality’ (see Section 2.3.1, 2.5.3). System prompts are invariably the most
significant contribilting factor to the user’s perception of the application in auditory-

only interfaces.

The SDS used in the current research is a typical examples of a mass-market
automated telephone service: pre-recorded human speech is used for system output
throughout the dialogue and the interaction is mainly system-directed (in the interest
of robustness). System prompts in such services mainly take two forms:
informational messages where the system retains the conversational turn, or prompts

where the conversational turn is passed to the caller who must respond. The issue of
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‘how’ to approach the caller, the delivery strategy, and whether or not to prompt the
caller for a response will be addressed in the design of the system-initiated digressive

dialogue.

In addition to understanding how to deliver system prompts to the caller, it is also
necessary to decide where in the dialogue flow it is suitable to locate a system-
initiated digression. Most system prompts in the ‘core’ dialogue will (as with speaker
contributions in most conversations) have a well-defined point of location, such as
having a greeting at the start of the interaction followed by a dialogue in which the
caller identity is established and verified. In mass-market SDSs, the location of each
prompt is governed by the fact that the wording and turn-taking behaviour usually
remain static between each new phone call to the service. The question therefore
arises of ‘where’ in the core dialogue it is suitable to introduce a system-initiated
digression. The associated benefits and trade-offs associated with varying the

delivery location will be addressed in the current research.

Cdupled with the dialogue engineering issues ‘where and how’, the wording and
register used in the prompts play an important role in the design of system-initiated
digressions. The most relevant issues that need to be considered are: the voice (same
or different voice talent to that already used in the application), prompt length,
wording, register and tone. Trade-offs associated with contrasting prompt registers
also need to be addressed: a system-initiated digression that integrates with the rest
of the dialogue may be less intrusive, but may be less perceptible and memorable,
than one that adopts a more prominent upfront interruption. Consequently, the issue

of prompt register needs to be investigated.

These three dialogue engineering issues (the strategy, location and register of the
system-initiated digression), and their impact on user attitudes towai'ds service
usability, form the core research objectives in the current research. However, these
are not the only factors that have a potentially significant contribution to the user’s
overall perception of the service. In particular, it is expected that customer attitudes
towards the system-initiated digressive proposals will vary according to the

relevance of the product to the customer’s specific situation. The assumption is that
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customers will be more favourably disposed towards the interruption caused by the
digression, or more inclined to accept the product offer, if it can be deduced from
their user details that they may be interested in the information. The issue of

‘ potential need is a further concern that will also be addressed in this research.

In order to ensure both immediate and future success of system-initiated digressive
dialogue behaviour, it is vital that the callers can understand how to pursue the offer
or how to obtain further information. This calls for careful consideration of the
informational content presented in the digressive prompt along with the cognitive
ability of the user to interpret this information and understand how to carry out the
instructions. These further two cognitive issues are included in the design and

evaluation of SIDs.

3.3 The core automated telephone banking service dialogue

The SLDS used in the current research was modelled on an existing real-world
automated telephone banking service: PhoneBank Express’®. The service provides
the Bank’s customers with access to personal account information (balance
information or recent transactions), enables them to perform a number of banking
transactions (funds transfers or ordering account statements) and amend .pe'rsonal

details (change the Telephone Identification Number).

In order to use the service, customers must first register to obtain a personal nine-
digit membership number along with a secret six-digit Telephone Identification
Number (TIN) for verification. Upon registering, customers receive a membership
card containing their membership number, the phone number to the automated
service and a brief list of available service options along with the associated push-
button for an alternative input mode. There is also a ‘mini-guide’ (a credit card sized
user guide which, unfolded, comprises an A4 page) and a small booklet available to
customers. These printed user guides contain information about system security

procedures, they provide instructions on how to use the service and list available

'* PhoneBank Express is a service of Lloyds TSB Bank, plc.
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service options together with details of each step involved in the process of carrying
out a transaction or obtaining information. The material also includes a listing of a
limited number of universal commands (i.e. “cancel”, “agent”, “help”). It.is worth
pointing out that, as long as the caller has the membership number and TIN at hand,
it is not necessary to have access to the membership card or mini-guide as the system

prompts will guide the user through the dialogue.

Callers can choose to use either speech or push-buttons to input their responses (or
employ a mixture of both). The system has some natural language capabilities in that
it enables callers flexibility in how they word their requests. For example, a caller
may use synonymous expressions such as “balance” and “what’s in my current
account”, along with extraneous speech and phrases around keywords, such as in
“Uhm, I’d like the..., please”. The turn-taking capabilities featured in the service are
limited mixed-initiative (Allen et al. 2001), which means that the system
predominantly drives the conversation by the use of directed prompts, instructions
and menus; however, the caller may take initiative at certain points in the dialogue
and provide more information than what was requested by the system. For example,
in response to the main menu “please select balance, recent transactions or another
service”, the caller may respond with multiple pieces of information “the balance of

my current account, please”, thus bypassing the ‘which account’ selection stage.

For the purpose of the experiments reported in this thesis, all system prompts were
recorded using the same female speaker with a Southern British English accent (the
same voice was also used for the recordings of the digressions). Recording sessions
took place over a number of days and the speaker received voice coaching
throughout in order to provide prompts congruent in pitch and speech-rate overall.
Particular care was taken in order to ensure appropriate intonation of system output
that requires concatenation of individual prompts, such as the generation of money
amounts. In this case, several tokens of the same word were recorded with varying
stable, rising and falling pitch, in order to reflect the intonation observable in

phrases, such as “seventy” followed by “pounds” vs. “five”.
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3.3.1 Dialogue structure

The function of the dialogue manager is mainly to trigger an appropriate system
prompt to be played at specific points in the call-flow; activate the speech recogniser
to handle caller input; take relevant action based on the result returned by the
recogniser; and perform database lookups. The current section aims to give an
overview of the dialogue flow by focussing on the most prevalent components of the
dialogue manager that have the biggest impact on how the caller experiences the
system interface. More detailed accounts of the underlying system complexity and

behaviour will only be raised where deemed necessary.

The PhoneBank Express dialogue consists of two main parts: a mandatory caller
identification process (outlined in Figure 3) and a main menu selection stage which
lists the available service options (outlined in Figure 4). Associated prompts are
presented in Table 2 and Table 3 respectively. Prompts such as the SIL and REJ are
generic and are played throughout the dialogue each time the speech recogniser fails
to detect any speech (silence) or is unable to interpret the speech input (reject).
Furthermore, a three-tiered error recovery strategy is applied whereby repeat silences
or rejected inputs trigger prompts containing more detailed instructions of how to
- respond. Speech input is promoted in the dialogue: push-button options (DTMF) are
only mentioned in the second error prompt triggered by having had two previous

failed input attempts.

In the event where the caller makes three consecutive failed attempts at giving a
valid input, the system enters the ‘Operator Transfer’ state (Figure 3 and Figure 4).
The caller will first be prompted with a generic message preamble “I’m sorry, I'm
having difficulty...”, followed by information related to the specific dialogue stage
the problem occurred in, e.g. “...with your membership nﬁmber”. The caller is the
prompted with “It may be helpful if you are transferred to an advisor for further
assistance. Would you like to be transferred?”. If the caller answers “no”, the system
returns to the dialogue stage where the problem occurred and starts to prompt for

input again. If the caller requests to be transferred the service would normally
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transfer the caller to a human agent. However, for the purpose of the experiment, the

call transfer was replaced with the following message:

“At this point you would be transferred to an agent who would help
you with your enquiry. However, since this is an experiment, no
agents are present. Please hang up and inform the researcher that the
call has been transferred. Thank you.”

At this point it was explained to the participant that their call would, in real life, be
transferred to a human agent who would be able to help them with their enquiry. The
main rationale behind the decision not to transfer the caller to a human agent was to
avoid introducing an additional experiment variable (i.e. noise in the research
findings caused by a conversation with a party external to the application) that would
be difficult to control for and that may inadvertently have an impact on user attitudes

towards the automated service.

3.3.2 Identification and verification dialogue

Upon contacting the service, the caller hears an initial welcome message and must
then pass through the Identification and Verification (ID&V) process in order to gain
access to their account details. The system prompts the caller to give a membership
number and then two digits (selected at random by the system) from the secret TIN.
The caller is given a total of three attempts to give a valid membership number and
matching TIN digits. A simplified flow-chart of this dialogue is presented in Figure 3

and associated prompts are listed in Table 2.

3.3.3 Main menu dialogue

Having successfully identified the caller in the ID&V process, the system proceeds
with the main menu dialogue (flow-chart overview in Figure 4, prompts in Table 3).
Service options are presented to callers at the main menu in the dialogue by the use
of a two-tiered approach. The first half (MAIN_MENU_A) lists the most frequently
requested service options; by saying “other services” the caller can access the second
half of the listing (MAIN_MENU_B). All service options are active for the caller to

select at either half of the menu. This means that users can volunteer input
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information such as “order statement” at the MAIN_MENU_A stage (before the option

has been explicitly listed).

The caller requests a particular service at the main menu and, after completing the
relevant sub-dialogue (e.g. a balance request or a funds transfer), is then prompted
with (ANOTHER): “Would you like another service?”” At this point the caller can do
one of the following: respond “yes” which triggers the MAIN_MENU_A listing;
immediately respond with the next service option that they require (thus bypassing
the menu listings)'®; or respond with “no” to exit the service. Before ending the
phone call the system plays the message: “Thank you for calling PhoneBank

Express. Goodbye.” The caller can of course hang up at any point to end the call.

As shown in Table 3 the prompts MAIN_MENU_A and MAIN_MENU_B state that caller
may use the command “help” to request more details about the available services.
This option is only listed after two consecutive failures to input a valid service
request and is therefore seldom, if ever'’, requested. For completeness, the system
prompts triggered by the “help” command are presented in Table 3. At other stages
in the dialogue, the “help” command triggers a generic form of dialogue where each
help message starts with “at this point...”, followed by the related third-level prompt
(error=2). For example, if the caller requests “help” with giving the membership

number the system output is:

“At this point I need you to enter your membership number. Your
membership number has nine digits. You can either say the nine
digits or enter them on your telephone keypad. Please give your
membership number now.”

In the experiment, it was sometimes necessary to limit caller access to certain service
options. When this was the case, a SORRY message was played which included an
implicit confirmation of the service option selected (e.g. “I’m sorry, the change TIN

service is currently not available™).

' Sometimes referred to as ‘shortcut’, cf. Larsen 1997a.

'7 Based on the results from participants’ actual behaviour in the experiments.
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...incoming call...

error=0 (recognition errors)

valid=0 (membership number check)

match=0 (membership number and TIN
F digit mismatches)

|| WELCOME ||

error=error+l

SIUREJ

|| SIUREJ ||

reject

silence/ 9 digit
input
recogn

si]ence/
reject

valasAd

no

silence/
reject

error=3

*Gze main menu leads on to\
the following sub-dialogues:
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-recent transactions

-funds transfer

[ mismaTcH ||

match < 3

match=match+1
no

K—item search -/

| THANK

*

Main Menu

Dialogue

v
Operator

1l
MEM_BLOCK " > transfer

Figure 3. Outline of the identification process in the PhoneBank Express dialogue. Diamond

shapes show system checks and recognition stages. System prompts are enclosed.in rectangles.
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...caller identified
successfully...
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error=0 err 0 (recogni errors)
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Call
Operator
transfer

Figure 4. Outline of the main menu in the PhoneBank Express dialogue. Diamond shapes show

system checks and recognition stages. System prompts are enclosed in rectangles.
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Prompt stage | Error Level | Prompt wording
WELCOME n/a Welcome to PhoneBank Express.
MEM_NUM error=0 Please give your membership number now.
error=1 Please give your nine digit membership number now.
Your membership number has nine digits and is printed on your
ermor=2 membership card. You can either say the nine digits or enter
them on your telephone keypad. Please give your membership
number now.
MEM_FAIL valid=1, 2 I'm sorry, that membership number doesn’t match our records.
TIN 1 error=0 Please give the [X] digit of your secret TIN now.
error=1 Please just give the [X] digit of your secret TIN now.
error=2 You can either say the digit or enter it on your telephone keypad.
Please just give the [X] digit of your secret TIN now.
TIN 2 error=0 ...and the [Y]‘digit. _
error=1 Please just give the [Y] digit of your secret TIN now.
error=2 You can either say the digit or enter it on your telephone keypad.
Please just give the [Y] digit of your secret TIN now.
I'm sorry, there seems to be a problem so I'll need to ask you for
MISMATCH match=1 your membership number again. You can either say the digits or
enter them using your telephone keypad.
I’'m sorry, this is the second time I've been unable to match your
match=2 responses against our records. Please call back after checking
your details.
I'm sorry, as this is the third time |’ve been unable to match your
_ responses against our records, we're suspending your use of the
MEM BLOCK match=3 service for your own security. We'll send you a new personal
- identification number shortly so you can call the registration line
and re-register to use the service again.
SIL/REJ silence I’m sorry, | didn’t hear anything.
reject I'm sorry, | didn’t understand that.
THANK n/a Thank you.

Table 2. Prbmpt messages used in the identification and verification process.
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Error

Prompt stage Prompt wordin
P g Level p g
MAIN MENU A error=0 Please select balance, recent transactions or another service.
error=1 Please say balance, recent transactions or another service.
You can choose from balance, recent transactions, funds transfer,
error=2 item search, order statement or change TIN. Please say the name
of the service you would like or say help for further details.
error=0 In addition you can select funds transfer, item search, order
MAIN_MENU_B statement, or change TIN. Which service would you like?
Please say funds transfer, item search, order statement or
error=1
change TIN.
You can choose from balance, recent transactions, funds transfer,
error=2 item search, order statement or change TIN. Please say the name
of the service you would like or say help for further details.
ANOTHER error=0 Would you like another service?
error=1 Would you like another service?
You can either say yes or press 1, or say no or press 9. Would
error=2 . .
you like another service?
GOODBYE Thank you for calling PhoneBank Express, goodbye.
I'm sorry the [balance; recent transactions; funds transfer; item
SORRY search; order statement; change TIN] service is currently not
available.
At this point you can get the balance on your account by saying
balance, hear a list of the latest transactions by saying recent
first time transactions, transfer money between your own accounts by
hel saying funds transfer, search for a specific item on your account
HELP o z ested by saying item search, request an account statement through the
q post by saying order statement or change your secret telephone
identification number by saying change TIN. Please select one of
these options or say help for further details.
second time If you would like to use your telephone keypad, for balance, press
hel 1; for funds transfer, press 3; for order statement, press 4; for item
reqﬂ ested search, press 5; for recent transactions, press 6; for change TIN,

press 8. Which service would you like?

Table 3. Prompt messages used in the main menu dialogue.

3.3.4 Account selection stage

The following sections detail the service option sub-dialogues which relate to the

tasks given to participants during the experiment: i.e. a balance, a search for a

transaction on the account and ordering a statement. Each of these options is selected

at the main menu stage. At the start of each service sub-dialogue the system first

establishes the particular account the caller is interested in — i.e. the account selection
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stage. This part of the system dialogue varies according to the total number of bank
accounts that the caller currently holds with the Bank. If there is only one bank
account, there is no need for the system to prompt the caller to select a specific
account. Also, there is no need for the system to enter the account selection stage if
the caller’s request at the main menu included the required account (such as in

“balance of my savings account”).

However, if the caller has more than one account available, and if the account has not
been specified at the main menu, then the system must prompt the caller to provide
the name (or number) of the required account. In the current research, all participants
were provided with fwo accounts: a savings account and a current account. The
account selection function simply needs to distinguish between the two accounts, and
does this by asking if the request concerns the account which usually is the most
frequently used, namely: “Is that for your current account?”. A “yes” response sets
the topical account to ‘current’ and a “no” response sets it to ‘savings’. This is then

used as input in the service sub-dialogues, described below.

3.3.5 Balance task sub-dialogue

The balance sub-dialogue with top-level prompts is presented in Figure 5. The
balance sub-dialogue reads the current balance from the most recent banking
business day. This can either be yesterday, as in the example presented in Figure 5,
or a date and month, e.g. “at the close of business Friday the 16™ of November”. Any
transactions on the account (e.g. cheques and debits to clear) are then taken into
account and the system plays the ‘projected balance’ on the account. Once the
balance information has been provided, the dialogue resumes at the main menu stage

with “Would you like another service?”.

3.3.6 Order statement task sub-dialogue

The order statement task sub-dialogue is shown in Figure 6. There is a fee charged
for requesting an interim statement through the post and the system informs the caller

about this and asks whether the caller wants to proceed with the statement request.
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3.3.7 Transaction task sub-dialogue

One of the user tasks employed in the experiments was to find out if a cheque for £50
had been withdrawn from the current account. This task could be performed in two
ways: through the ‘item search’ (Figure 7) service option or by requesting to hear a

list of ‘recent transactions’ (Figure 8).

The item search option allows the caller to specify whether to search for an amount
or a cheque number. Both methods are exemplified in Figure 7 which also
demonstrates what happens if the search fails/succeeds or if there are more than one

match for the amount specified.

The dialogue flow for listing recent transactions is presented in Figure 8. The service
lists the transactions in reversed chronological order starting with the most recent
forecasted (pending) transactions and working backwards in time. Once the forecast
transactions are exhausted they system plays historic items including the date that the
transaction was credited/debited on the account. Transactions are read out in blocks
of six and after each block the caller is asked “would you like to hear more?”” until all

transactions have been played (or the caller answers “no” to the questions above).
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...caller has requested
balance service option at the
Main Menu Dialogue...

léccount=current/savings

The balance of your savings
account at the close of business
yesterday was 550 pounds. And
we have received no items so far

current today

savings

The balance of your current account at the close
of business yesterday was 249 pounds and 39
pence in credit. And allowing for items that
have been received so far today, the projected
balance for this account at the close of business
is 209 pounds and 39 pence in credit.

l<
...dialogue continues with

“would you like another service
in the Main Menu Dialogue ...

Figure 5. Example of a current and savings account balance request, system prompts are shown

in boxes.

...caller has requested order
Statement service option at the
Main Menu Dialogue...

léccount:savings

For an interim postal statement
there is a charge of three pounds.
Would you like to proceed?

[ o

“, I

There are no details
present, a statement
may have been sent to —>
you recently.

N tran;actions
since
statement="?

A statement for your " . v . .

. » ...dialogue continues with
savings account has : . .
been ordered || would you like another

service” in the Main Menu
Dialogue ...

Figure 6. Example of a request for a statement for a savings account.
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...caller has requested item
search service option at the
Main Menu Dialogue...

or amount.

l"cheque ”

" Please select cheque

»lACCOUﬂt=CU rrent

‘ “amount”

What amount are you
looking for?

l“ﬁfty pounds ”

What cheque number
are you looking for?

find
matching
amount?

l “000392"
no

find
matching
cheque?

A credit for 52 pounds was
applied to your current account
on the 17" of November.

no. N of £50

transactions

Cheque number 000392 for
52 pounds has been received

play next
matching
transaction

A 4

today on your current account
We have searched back to
the 12" of August, and a

and is being processed.
There are no further
items for this amount.
cheque number 000392 v

has not been found on ’ o B
‘your current account. "0 | Would you like to hear more i

=== " items for this amount?

v
“yes " Would you like to search for

We have searched back to the 12%
of August, and a transaction for 50

pounds has not been found on your
current account.

o

“ another item on this account?

lunon

...dialogue continues with
“would you like another
service” in the Main Menu
Dialogue ...

Figure 7. Example of an item search request, system prompts are shown in rectangles and user

responses are italicised.
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...caller has requested recent transactions
service option at the Main Menu Dialogue...

Account=current

N_Tot=total number of transactions

N_App=total number of applied transactions
N_For=total number of forecast (pending) transactions

N_Tot=0

No items have been received "

N_For=0

for your current account.

"

The following items have been received
so far today for your current account:

‘.

S|

l

L 4

The following items have
already been applied to
your current account:

blay The following items have .
<=6 forecast already been applied: <=r‘6a_nxs aacptli)1'.|o1n8d
transactions

a credit for 49 pounds
a debit for 198 pounds and 40 pence
...etc...

lN_For=N_For—6

N_For>0

N_For<0Q

x=N_For+6
Would you like -

to hear more?

“« ”

no

v

7 ,

ﬂ

a credit of 15 pounds 83 pence on the 12 of May
a debit of 20 pounds on the 10" of May

a debit of 20 pounds on the 9® of May

...etc...

N_App=N_App-6

N_App<=0

N_App>0

Would you like to
hear more?

u'yesn

‘“ »”

no

A 4

There are no further items so far today
and no items have been received since
the date of your last statement.

...dialogue continues with “would you like another
service” in the Main Menu Dialogue ...

>

Figure 8. Example of a request for recent transactions, system prompts are shown in rectangles

and user responses are italicised.
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3.4 Dialogue implementation

The automated banking application was implemented using the Nuance
commercially available speech recognition software'®. A general overview of the
Nuance system architecture (which also applies to other similar commercial speech
recognisers) is given in Section 2.2. This section gives a brief overview of the
Nuance application-specific notation and components relevant to the implementation

of the automated banking service in the current research.

3.4.1 Grammars

Each time a prompt is played, the speech recogniser will listen for input from the
user (speech or DTMF). All allowable speech input strings (and associated DTMF
options where relevant) are defined in the application’s grammar file. The banking
dialogue grammars were developed using Nuance’s Grammar Specification
Language (GSL). Each grammar in the file has a name which must include at least
one uppercase character (as in the .MainMenu and Balance grammars overleaf).
Top-level grammars (which are called from within the application at a specific
dialogue stage) start with a full-stop (.). Sub-level grammars do not have a full-stop
and are invoked only from within the grammar file itself (e.g. the grammars Balance

and check below).

The GSL notation includes brackets ( -)’ to denote conjunction, square brackets ‘[ ]’

to denote disjunction and question marks ‘?’ to denote an optional item.

In the Balance grammar, the input speech is interpreted by giving filler values to the
slots ‘command’ and ‘account’ in {<command balance> <account $a>}. The ‘$a’
denotes a variable which takes on the filler value given by the place holder

‘Account:a’ in the grammar. If the caller specifies the account name (e.g. “The

*® The first experiment used Nuance 6.2.1. A system upgrade (Nuance 7.0.3) was released after the
completion of Experiment 1 which was then used in Experiments 2-4. New releases generally mean
improvements in language models, speed and barge-in quality which in turn may have an impact on
recognition accuracy. However, with regards to the grammars and vocabularies used in the dialogue
implementations in the current research, the Nuance version did not significantly impact recognition
performance.
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balance of my current account™) then this slot is filled with the value ‘current’. As

defined by the ‘?’ in the grammar, specifying an account name is optional. The slot
filler values are returned to the application (dialogue manager) which will in tumn

perform actions depending on the recognition result.

The following text is an extract from the grammar file described above:

.MainMenu (

[
Balance
orderstatement
FundsTransfer
]
?please )
)
Balance [
(?check how much ?money [(is ?there) (do i have) (have i got)]
in my ?Account:a account)
(?[what Check Get want] my ?Account:a ?account
balance) . '
(?Check what in my ?Account:a account)
(Check what my ?Account:a ?account balance 1is)
(?([want Get] a) ?(Account:a ?account) balance)
(?([want Get] an) account balance)
(?([what Check Get want] the) balance [in on for of]
my ?Account:a account)
] {<command balance> <account $a>}
Check [
(?(can you) tell me)
(wantTo know) _
(?[wantTo (can i)] [see hear check (find out)])
]

69



3.4.2 Dictionary

The Nuance software employs standard dictionary files to find pronunciations for the
words specified in the grammar file (performed when the grammar file is compiled).
However, some words (such as domain-specific names) are not included in the
standard dictionary file and therefore need to be added into an auxiliary dictionary.
The auxiliary dictionary can also include multiple entries in order to account for

_ regional variation in pronunciation. An extract from the dictionary file includes:

pound p Au n d
pound p * U n d
overdraft o v* dr A f t
overdraftov* rdr A ft
overdraftov3 dr A ft

The notation used in Nuance dictionaries uses the Computer Phonetic Alphabet
(CPA) which provides the ability to represent the phonemes in the International
Phonetic Alphabet (IPA) by using the characters on a standard computer keyboard.

3.4.3 Dialogue manager

The dialogue manager (as described in Section 2.2.3) controls the flow of the
interaction: it triggers prompts to be played and performs actions on the input from
the recogniser. The current dialogue manager was implemented using the Nuance
Application Programming Interface (API) and the C programming language. The
Nuance Dialogue Builder is a set of C functions that are used to build speech
applications by creating and connecting a set of dialogue states. The Dialogue
Builder provides access to all the functionality of the recognition client, such as

recognition, playback for system prompts, recording and call control.

Recognition

The Dialogue Builder API functions described here gives an example of how a
prompt is added to the stack of prompts to be played by the system
(AppAppendPrompt). The relevant grammar is then set and the recognition function

is called, which first plays the stacked system prompts and recognises some input.
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The AppGetRecResult then returns a pointer to the recognition result maintained in

the App object.

AppAppendPrompt (App *app, char const *prompt_name) ;
AppSetGrammar(App *app, const char *g);
AppRecognize(App *app);

AppGetRecResult(App *app);

The results from the recognition are stored in a structure and the RecResult
functions are used to access specific results. For example, the following functions
provide access to information about: the total number of answers generated by the
recognition operation (used for N-best lists, such all possible matches for a
membership input string and associated level of confidence returned by the
recognition engine); and a transcription of the recognised utterance (string) based on

the actual grammar path that was matched.

RecResultNumAnswers

RecResultstring

The RecResult also encapsulates an NLResult which is the interpretation of the
information bearing part of the utterance (i.e. the slots filled in the grammar). The

NLResult App object is accessed by the following function:
AppGetNLResult(App *app);

To access an interpretation within an NL result, each slot is examined individually by
using a number of functions. For example, the following functions: returns the total
number of filled slots in the current interpretation; returns the name and datatype of
the slot at a given index; and accesses the value of a slot for a particular datatype (in

this case an integer).

NLGetNumberofFilledSlots(NLResult const *n/_result, NuanceStatus int
*status);
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NuanceStatus NLGetIthslotNameAndType(NLResult *nl_result, int 7,
char #*buffer, int buffer_length, NiLvalueType *value_type);

NLGetIntSlotvalue(NLResult const *nl_result, char const *slot_name,
int *int_value);

Parameters

The Nuance system uses a large set of parameters to control the behaviour of the
various components of the recognition system and applications. The parameters can
be set in multiple ways: at the initialisation of an application or process (e.g. at the
command line), by using a resource file, by defining grammar contexts or at runtime
through Nuance APIs dynamically changing application behaviour. The parameters
associated with an application are stored in a NuanceConfig object and are identified
by a module name (i.e. the Nuance software module to which the parameter applies)
and a parameter name for the individual parameter used. Examples of such parameter

settings are:
ep.EndSeconds

This parameter specifies the minimum amount of silence (‘end pointing’) required to
indicate that the end of speech has occurred. A longer value is less likely to cut the

talker off, but also makes the interaction slower.

audio.outputvolume

Sets the audio.output volume on a machine-independent scale of 0 to 255.
client.RecordFilename

Indicates the filename to use to save recognised user utterances.
dtmf.TerminationTimeout

Specifies the number of seconds of silence that the recognition client will allow

between DTMF tones before considering the sequence complete.
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3.5 The digressive dialogue — requirements capture

Section 1.3 described some motivations for introducing digressive dialogues into the
dialogue of a mass-market automated telephone service. It was also established that
this type of dialogue behaviour remains largely unexplored in the current literature
and that it is the objective of the current research to address this issue by exploring

the design and impact of digressive proposals.

In general, the task of designing new dialogues (the flow-charts and prompts) begins
with a requirements capture: a process in which the purpose, criteria and
functionality of the new dialogue behaviour are established. The requirements
capture takes into account factors such as the client’s (in this case the Bank’s) needs,
the characteristics of the target end user group and any technological limitations.
This section provides a brief overview of the requirements capture which forms the
foundation on which all digressive proposals are based. Further details about the
digressive dialogues (design issues, flows and prompts) are provided in the

experiment Chapters 4-7.

3.5.1 Design objectives

Ultimately, the motivational factor for introducing digressive proposals to customers
in the automated service is for financial gain (albeit indirectly, and less immediately,
through improved customer perception of the Bank itself). The prerequisite of this
goal is, of course, that there already is an established automated banking service
which customers are able — and willing — to use. At best, a digressive proposal will
interest customers in obtaining a new banking product; a worst-case scenario could
see customers stop using the automated sérvice altogether after experiencing the

proposal.

A key issue with respect to the design of digressive proposals is their degree of
obtrusiveness: a proposal needs to be prominent enough to capture the attention of
interested users but not so prominent as to impact negatively on customers’ attitudes
to the service (including those that are not interested in hearing the information). The

digressive proposal should therefore aim to strike a balance between informing
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interested customers and avoiding intruding too heavily on the flow of the call.
Secondly, the digressive dialogue should be short and concise (but informative) in
order to minimise any negative impact that this may have on the caller’s attitude

towards the automated service.

Furthermore, the digressive proposals should only occur occasionally. This means
setting a limit on how often an individual caller should be subjected to a proposal
(e.g. every 90 days). Ideally, frequency of calls to the service along with information
about task success rates for each caller should also be taken into account to moderate
the deployment of proposals and to avoid complicating the dialogue further for

callers who already may be experiencing difficulties operating the service.

From an ethical viewpoint, the proposals should employ register and contents that are
not misleading and that do not attempt to coax or coerce the caller into accepting a
product — especially where such acceptance entails financial commitments on behalf
of the customer, such as paying interest and meeting repayments on a loan.
Procedures should also be in place to make it possible for customers to opt out of
hearing system-initiated proposals altogether in order to deal with callers who are

strongly opposed to receiving such unsolicited information.

3.5.2 Banking products used in the proposals

Products and services particularly suited for deployment in an automated telephone
service via system-initiated proposals are those which are applicable only to a subset
of eligible customers, occasional promotions (new options or special offers),
infrequently accessed, or pertinent to particular customers under particular
circumstances (e.g. a logical link founded on some particular financial activity
registered on the customer’s account). These kinds of services and products would
not normally be included in the design of the core automated dialogue flow, and
adding these to the main menu is therefore not a viable solution. Furthermore, the
fulfilment (or application) procedure of the proposed product or service should,
ideally, be automated so that customer take-up can be concluded within the

automated service —-without having to pass the caller on to a human agent. Products
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with complex application procedures (e.g. mortgages) are therefore less suited for the
deployment through SIDs.

Based on these criteria, two suitable banking products were selected for the
experiments: an account overdraft facility and an Online Saver account. The
overdraft facility may be likened with a flexible short-term loan on an eligible
customer’s current accounts. Each individual customer has a maximum overdraft
amount allowed — a ‘shadow limit’ — which may or may not be disclosed by the bank
at the time of handling a customer’s overdraft request. The nature of the overdraft
product makes it suitable for experimentation as the dialogue involved in the system-
initiated proposal is straightforward and the application process can be fully

automated.

The other banking product selected for this research — the Online Saver account —
may be described as a newly launched product which the bank wishes to promote.
The Online Saver account benefits from a preferential interest rate, but with the
prerequisite that any transactions to and from the account are made through Internet
or automated telephone banking only. All customers with a current account and who
are also registered to use PhoneBank Express are eligible for opening an Online
Saver. This, coupled with the fact that the process of setting up an Online Saver

account may be fully automated, makes it suitable for use in experiments.

3.5.3 User characteristics

No specific target user group characteristics, which may have impact on the design
of the dialogue, were identified during the requirements capture. Automated
telephone banking services are generally available to members of the public and
anyone eligible to open an account with the Bank is also a potential user of the
autoinated service. In fact, most self-service automated telephone services are
designed with the general public in mind and are aimed to be ‘walk-up-and-use’

applications that require no specialist knowledge or prior training.
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3.6 Recruitment of participants

Recruitment of an appropriate participant cohort is an important pé.rt of the research
and vital in terms of ensuring the reliability of the results obtained during the
experiments. The primary recruitment concern in the current research is whether
participants need to be banking customers and if they also need to be registered users
of the automated telephone banking service (PhoneBank Express) in order to take
part in the experiment. A possible consideration is that customer status may have a
significant impact on their attitudes overall, which in turn can have an impact on
their attitudes towards the automated banking service. Focussing the evaluation on
the usability and functionality of the automated service, rather than customers’

relationships with the Bank, should lessen this impact.

A further consideration is participants with previous experience of ' using the
PhoneBank Express service (habituation effect), again which may have significant
impact on their attitudes towards the service in an experimental setting. Rather than
adding current personal use of the service as a variable'® in the analysis of the data,
the approach taken here was to allow each user to make a couple of “training calls’ to
the service. This allows all participants to become familiar with the functionality of
the service and the customer details that they are required to use during the
experiment. With these facts in mind, it seems reasonable to assume that participants
recruited for the experiment do not necessarily need to be Bank customers; it will be
the objective of the priming material to create realistic and engaging customer

scenarios for all participants.

Each of the four experiments required that a new, ‘naive’ set of participants was
recruited. A combination of recruitment strategies were employed: by contracting a
telephone marketing company to contact members of the public; and by phoning

individuals who had been sent letters by the Bank inviting them to take part in the

% Current use is particularly difficult to categorise. Some participants will have used PhoneBank
Express once, some use it once a day and others use it on an irregular basis. Other participants will of
course have experience from other banks’ automated services which may conflict with their overall
experiences and attitudes.
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research. In total, 572 validated participant data sets were obtained and analysed in

the experiments.

3.7 Experiment setup

The automated telephone banking application was installed on a PC with a PII 400
MHz dual processor and 256 MB of RAM, running Windows NT 4.0. A Dialogic
D/300SC-E1 board (a 30-port DSP-based voice board with onboard digital E-1 ISDN

telephone interface) was installed on the PC to handle the telephony connections.

Participants were seated at a desk throughout the experiment and operated the
automated banking service using a standard landline telephone with push-buttons on
the base of the telephone. Performance data (system log files) were collected
automatically throughout the dialogue; this comprised, for each phone call, the
system output (dialogue stage and error level) and the user input (speech/DTMF and
recognition results). Additionally, all user utterances were stored as sound files on

the computer.

3.7.1 Priming materials — persona details

Appropriate priming material is a key issue in experiment design, having significant
bearing on the participant’s experience of the service. In the case of PhoneBank
Express, personal details such as membership number and a Telephone Identification
Number (TIN) are required for access to the service. Each participant was given
persona details to use throughout the experiment session: the name ‘J. Smith’, two
accounts (a current account and a savings account), a membership number, a TIN
and the telephone number to the automated banking service. The priming material

used in the experiments is presented in Appendix 1.1.

In the interest of realism in the experiment, and in order to engage participants in the
task scenarios, the account details (balance and transactional information) for the

given persona were changed between phone calls to the automated service.
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3.7.2 Procedure overview

In order to ensure that all participants experienced a consistent treatment overall
during the experiment a carefully prepared and standardised research script
(including a more condensed research procedure version) was prepared with details
of what to say to the participant at each stage during the experiment. The procedure
was then tested in a pilot experiment run with a handful of volunteers acting as
participants. The instructions were tailored to suit each experiment; the research
script and corresponding research procedure for Experiment 1 are included in

Appendix 1.2 and Appendix 1.3 respectively.

On arrival, participants were greeted and then asked to take a seat at a desk
containing a landline telephone (with push-buttons on the base unit), a notepad and a
pen. They were then informed that they had been invited to make some phone calls
to an automated telephone banking service and that they would be asked to give their
opinions about the service by completing a number of questionnaires. In real life,
callers would not know in advance that they were aboﬁt to experience a proposal
while using the service. In order to preserve this ‘surprise factor’ no details of the
main purpose of the current research (i.e. exploring user attitudes towards the

proposal) were disclosed to participants.

Details on how to use the service were kept to a minimum; before contacting the
service, participants were told that they could either speak to the service or press the
buttons on the telephone keypad to input their responses. Participants were also
instructed that no help or assistance could be given during phone calls to the service
in order to prevent such extraneous speech accidentally being picked up by the
automated recogniser; further, instructions were also kept to a minimum in order to
avoid inadvertently biasing participant attitudes. Each participant was then presented
with a sheet of paper containing their (fictitious) persona details and the researcher
went through the details together with the participant. For ethical and data protection .
reasons, none of the participants’ personal data were used at any point in the

experiment.
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After receiving the appropriate priming material and instructions, all participants in
the experiment made at least two practice (training) phone calls to a version of
PhoneBank Express without SIDs. This enabled participants to become familiar with
the persbna details and the basic system functionality. Between each phone call to
the service, participants were asked to imagine that “a few days had gone by”. The
account details (balance information and account transactions) were changed
between phone calls in order to engage the participants in the monitoring of their
accounts and to get them involved in the scenario leading up to the -proposal.
Participants were allowed up to three attempts to complete each phone call. A phone
call was considered completed once the participant had successfully given a

membership number and TIN and arrived at the menu of services in the dialogue.

Following the completion of the practice phone calls, the participants were asked to
complete an attitude questionnaire to establish the reference level of the usability of
the service. The procedure up to this point was comparable for all four experiments.
Participants would then make additional phone calls to the PhoneBank Express
version which featured a system-initiated digression. Following this, attitudes

towards the service usability were assessed by administering further questionnaires.

More detailed accounts of the procedure employed in each individual experiment are
given in Chapters 4-7. All experiments were concluded by conducting a de-briefing

interview and completing a demographic questionnaire.

3.7.3 Definition and treatment of failed data sets '

During the experiment session, the participant’s progress was carefully monitored in
order to detect any irregularities that may interfere with research findings. Problems
were noted down on a specially prepared progress sheet and reasons for any hang-

ups of the telephone or failed attempts at using the service were logged.

It is sometimes necessary during experiments to exclude participant data sets
(questionnaires and system logs) due to certain problems or errors that arise during
the session. In the current research, the reasons for excluding a participant’s data set

were the following:

79



e the participants failed — having had three attempts — to get through the

compulsory identification and verification stage at the start of the call,

e the participant had not experienced a digression due to breakout before reaching

this stage in the dialogue;

e the participant pursued the product/service offered in the SID immediately after
having heard the offer (i.e. in the same call as the SID was deployed). In total,
only a handful of the 572 participants pursued the proposal and, in the interest of

data consistency, their data sets were excluded in the analysis.

3.8 Experiment design

Each of the experiment chapters in this thesis begins with the identification and
documentation of the dialogue engineering objectives and issues that are explored in
the experiment. Following this, a set of design criteria for the implementation and

testing of contrasting SID dialogue strategies are established.

The SID represents the primary independent variable of the research, and the
contrasting strategies that are tested in each experiment constitute the levels of that
independent variable. For completeness and comparison, a control-group level is also
included to provide an all-important baseline measurement for the absence of a SID
in the dialogue (i.e. the normal version of the automated service). The other
independent variables in the experiments are: gender _and age group (three levels: 18-
35; 36-49; and 50+). The age group distributions in the current experiments are

frequently employed in social research.

The purpose of the experiment — and the approach adopted in the current research —
is to manipulate the independent variables (i.e. the different levels defined) and
observe the resultant effects: measured by dependent variables. In the current
research, the dependent variables were responses given by participants to the
individual statements in the questionnaires and answers provided in the de-briefing
interview. Each experiment makes a claim (prediction or hypothesis) about the

relationship between the independent and dependent variable which is tested against
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the null hypothesis (i.e. that there will be no differences in the depen(ient variable

between the different levels of the independent variable).

The experiments described in the following chapters employ a combination of both
between-group and within-group design methods. In the between-group design, each
participant is assigned to only one experiment condition; the within-group (or
repeated-measures) design lets each participant experience each experiment
condition. There are trade-offs associated with each method. The within-group
design is usually more economical (less participants required to obtain the same
number of data entries) and generally more powerful statistically as a large part of
the inter-participant variation due to individual differences is balanced out. However,
the presentation order in within-group designs must be carefully balanced to
compensate for possible order effects. The current research relies primarily on the
between-group experiment design, as it is desirable that participants are naive for
each SID condition; once the participant has experienced a SID the purpose of the

research is transparent, and the ‘surprise effect’ is lost.

3.9 Retrieving experiment data

Qualitative and quantitative information retrieval methods are employed in order to
investigate the experiment predictions. The data are used to form conclusions
relating to the deployment of SID dialogues in menu-driven automated telephone

applications.

3.9.1 Quantitative data

While objective data such as recognition accuracy and navigational path can be
examined by looking at system log files, subjective attitude data can only be obtained
by asking participants about their opinions of the system. The primary method of
quantitative information retrieval of participants’ opinions of the SID involves use of
attitude questionnaires. The core tool employed in the experiments for this purpose is
the Likert-style usability attitude questionnaire (Dutton et al. 1993), as described in
Section 2.6.2. The questionnaire comprises 20 statements and is designed to provide

a subjective evaluation measure for overall service usability.
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Usability questionnaires such as these are devised to provide broad measures of
users’ perceivéd service usability. Even though care and effort has been invested in
devising such measurement tools, depending on the focus of the research it may be
necessary to add new or more precise questionnaire items in order to obtain a more
exhaustive analysis of particular interface features or modules. The approach taken in
the current research is to, where necessary, complement the core questionnaire with
additional items. This process requires that salient usability attitudes are identified

and that care is taken when constructing the questionnaire items.

The Likert (1932; 1967) scale construction already described (section 2.6.2) is
frequently used as a tool when constructing questionnaires for the measurement of
attitudes. In constructing the statements for the scale Likert points out that it is
important to ensure that (1932:44-46):

e all statements are expressions of desired behaviour and not statements of fact

(i.e. responses should not have associated ‘true or false’ values);
e statements are clear, concise and straight-forward in proposition;

e stereotyping responses (i.e. the tendency to ‘disagree’ or ‘agree" with all
statements), sometimes referred to response acquiescence, should be avoided by

varying the positive and negative wording of statements.

In addition, the following should be avoided in scale construction: complexity,
technical terms, ambiguity, double-barrelled items, double negatives, emotive

language, leading questions and invasion of privacy (Coolican 2004:177-178).

The validity of response data obtained through questionnaires is threatened by the
fact that respondents may, for instance, ‘gamble’ with their responses (guess or be
cautious about giving an honest response); have external motivation for giving a
positive response (e.g. receiving payment for participating); or be careless or
inattentive when filling out the questionnaire (Guilford 1967). This issue is also
highlighted by Likert (1932): “The danger of not having the full cooperation of the

subject cannot be overemphasized in the present promiscuous use of attitude tests”. It
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is also important to be aware of the kinds of conclusions that may be drawn based on
the data; such as, the fact that measurement of attitudes expressed by the
respondent’s opinions to a statement in a questionnaire does not necessarily mean a

prediction of what that person would do (Thurstone 1967).

An alternative, but related, method of attitude measurement is afforded by the use of
‘semantic differential scales’ (Oppenheim 1992:236-241). Essentially, the scales
consist of bipolar scales where extremes of adjective antonyms are used as anchors at
either end (e.g. friendly/unfriendly, slow/fast). As with the Likert scale construction,
the polarity should be randomised throughout the questionnaire so that there is a
mixture of scales varying from negative to positive, and vice versa. Additionally,
care should be taken to use terminology which is not unfamiliar to participants or

difficult to interpret.

The number of response categories along the scale may vary; generally, a two-point
scale will show direction of agreement, whereas a longer scale will show intensity as
well as direction. Alwin (1992) investigated the level of information transmitted
through scales of different lengths by comparing the number of response categories
used and the resulting reliability of the attitude measurement. In sum, scale reliability
was found to increase with the number of response categories. Preston & Coleman
(2000) assessed the reliability, validity and discriminating power in rating scales
varying widely in response categories (from 2 to 11, and a global rating score scale
1-100). They found that: (i) reliability coefficients were high for all scales and
highest for scales with about 7 to 10 response categories, (ii) Cronbach’s alpha
coefficients were lowest for two and three-point scales and increased up to the level
of 7, (iii) validity and discriminating power were statistically significant for all
scales. The respondents were also asked to rate each scale on three different aspects
of scale performance (from 0 to 100) for “ease of use”, “quick to use” and “allowed
you to express your feelings adequately”; the scale that scored best overall according

to respondent preferences was the 10-point scale, closely followed by the 7-point and

9-point scales.
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In sum, the 7-point scale appears to be of appropriate length for the purpose of the
current research. The statements used in either Likert-scales or semantic differential
scales need to be worded carefully in order to ensure that participants can respond to
them confidently and accurately. The experiment scenarios need to be designed to be
engaging to participants and procedures need to be in place to ascertain questionnaire

respondents’ full cooperation.

Obyjective quantifiable data are also obtained throughout the research by examining

system log-files and recordings. The data collected were:

- Caller input (utterance recordings)

- Caller input mode (speech/DTMF)

- System recognition results (silence/rej ect/hélp etc.)

- Navigatior}al path through dialogue (system prompt stage)
- Call duration

- Task completion

3.9.2 Qualitative data

Qualitative data are used throughout the research to complement findings obtained
through quantitative analysis methods. The qualitative data are non-numeric and can
be useful as a means for explaining relationships between findings in the numerical
data and for generating new concepts. The main tool for obtaining this type of
informational content in the current experiments is through a structured de-briefing
interview where participants were asked a set number of questions. The wording and
order of the questions in the structured interview remain the same for each
respondent. The interview invites participants to speak freely about their experiences
with the service and allows them to address new or different areas of interest that
may have been overlooked in the design. This type of feedback from users of the

automated service forms an important contribution to the overall research findings.

Care was taken in order to avoid pre-empting participant responses and questions in

the interview progressed from general topics to more specific issues. For example, an
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initial probing question was: “Did you notice anything different with the automated
service in the last phone call?” The researcher would then (for a “yes” response) ask
what was different to elicit the respondent’s awareness of the digression before
moving on to more directed questions regarding this new dialogue feature in the

service.

3.10 Statistical analysis — hypotheses testing

Once the questionnaire data has been collected — what useful information or
conclusions can be drawn from these data? How do we determine if participants
liked ‘version A’ or ‘version B’ best? How do we determine if the user rating

obtained for a particular feature in ‘version A’ of the service is “sufficiently high”?

In the current research, the evaluation metric comprises a usability score between 1
and 7 obtained through questionnaires comprising Likert-style and semantic
differential scales. Raw scores obtained through the questionnaires are polarised”
such that a score below 4 (neutral) consistently indicates a negative user attitude with
1 as the lowest score; correépondingly, a score above 4 (with 7 as maximum)
indicates a positive user attitude. Usability scores are collected from respondents
who participate in the experiment (the sample population) and these data are then
used to make inferences abbut the whole population by means of statistical

modelling and testing.

The most commonly applied approach to statistical inference — and which is adopted
in the current research — relies on testing the null hypothesis Hy (i.e. the assumption
that there are no differences between two versions in terms of usability). A statistical
test is run on the sample data and the p value is returned which is (ranging from 0 to
1) the probability of getting the results by chance when Hj is true. As the probability

decreases, the possibility that the results are obtained by chance decreases and the

2 The ‘raw’ score obtained for each questionnaire item scale runs from 1 (strongly agree) through to 7
(strongly disagree). Scales for positive statements (e.g. “The service was easy to use”) are reversed
such that a negative response, for example ‘disagree’ which has a raw score of ‘6’, is turned into a
corresponding polarised score (i.e. ‘2’ in this particular example given).
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null hypothesis can be rejected. Significance level cut-off points are adopted for the
test and these in turn define the probability that the test will reject Hy when Hy is
actually true (false positive or Type 1 error result). Conventionally, this cut-off point
is set to .05 which means that there is a 1 in 20 chance that the test yields a false
positive result. A p value below .05 is significant whereas a p value above .05 is non-
significant (meaning Hy cannot be rejected); p values below .01 are often described
as highly significant. These two significance level cut-off points are also employed in

the data analyses reported here.

The type of statistical test that is used to analyse the data set will depend on the
measurement scale that has been used to collect the data. In his paper on the theory
of scale measurement, Stevens (1946) defines four main scale types: nominal,
ordinal, interval and ratio scales. Nominal data are organised into two or more
discrete categories, such as ‘male/female’, where categories are not assumed to have
any intrinsic order. Points on the ordinal data scale can be ordered in terms of being
‘higher’ or ‘lower’ than other points on the scale, such as ‘often/seldom/never’ or
preference rankings. However, the actual ‘size of difference’ between any two points
is not known. In interval scales the distances between points are known, such as
measurement of weight and height. Finally, ratio scales are also defined as having an
absolute zero point; thus weight fulfils the criteria of ratio scale, but not scales for
measurement of temperature- as the zero point in this case is arbitrary. Stevens’
(1946) paper has had a strong influence on measurement theory regarding the
construction of scales and the type of statistical tests that are thought to be
‘permissible’ for using on different scales (which have subsequently been promoted

in textbooks and computer programs for statistical analyses).

Statistical analyses are categorised into parametric and non-parametric tests.
Parametric tests allow for analyses of greater experimental variation (such as
comparing multiple variables with multiple levels simultaneously) and have more
power to detect experiment effects (Field & Hole 2003). However, parametric tests
are described as having more stringent conditions attached to them compared to non-

parametric tests. For parametric tests, the data collected must fulfil the property of an
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interval scale and, in most cases, it is assumed that the population from which the

data is collected is normally distributed.

3.10.1 Non-parametric tests

Non-parametric tests do not make any assumptions about the shape of the population.
In the current research, the chi-square (Exact 2-sided) statistical test will be applied
for analyses on nominal data such as task completion rates (success/failure). This
tests the null hypothesis by comparing the observed frequencies in the sample against
the assumption that all the possible categories occur with equal frequency when one
nominal variable is used. For two nominal variables (X and Y) the null hypothesis is
that the relative frequencies of the values of Y are the same for all values of X. For
greater accuracy, the exact test wi‘ll be used and reported when one nominal variable
is used; Fisher’s Exact Test (2-sided) will be reported when two nominal variables

are used.

For ordinal data with one categorical independent variable with two levels, the
Wilcoxon signed-rank test is used to test within-subject differences and the Mann-
Whitney U Test for between-subject differences. The corresponding tests used when
the categorical independent variable has three or more levels are the Friedman Test
for within-subject differences and the Kruskal Wallis for between-subject

differences.

3.10.2 Parametric tests

The t-test (available for both within-subject and between-subject experiment designs)
is one of the more popular tests for interval data where one categorical independent
variable with two levels is used (such as when comparing usability scores for two
versions of an automated service). When a variable has more than two levels,
multiple t-fests can be performed to compare all paired combinations of the variable
levels; however, this is not desirable since the risk of a false positive result is greatly
increased when such multiple comparisons are performed on the same experimental

data (Field 2000).
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If the independent variable has more than two levels, or when it is desirable to
perform simultaneous comparisons of the effects of multiple independent variables,
the appropriate type of test to use is the analysis of variance (ANOVA). There may
be interactions between multiple variables and variable levels that can affect the
dependent variable in various ways, and the ANOVA is appropriate for testing such
interactions. The null hypothesis is that the mean of the dependent variable is the
same for each level of the independent variable. The ANOVA test returns the F value
(named after R.A. Fisher who developed much of the mathematics involved) which
is the ratio of two estimates of variance and is used to compute the probability values
in the ANOVA. Further statistical procedures — Post Hoc tests — are required to
follow up significant F-values for independent variables with three or more levels;

these tests are used to isolate exactly where the significant difference lies.

Whether or not a significant result is obtained depends on the size of the difference
between the group means; the sample size in each group (a larger sample size gives
more reliable information and, if large enough, even small differences can be
significant); and the variance of the dependent variable (for the same absolute
difference in mean, low variance means more significant difference). Where the
results of statistical tests such as t-tests or ANOVAs show only one or two
significant differences in a set of 20 questionnaire items, these should interpreted
with caution since it is statistical fact that when a number of such tests are carried out
there is a high probability that at least one at the 95% level [p = .05] will be a false

positive.

3.10.3 Notes on applying parametric tests on non-parametric data

When a rating is obtained through quantifiable means (such as the Likert or semantic
differential scale), it is common practice in social research to summarise scores, to
calculate the mean, examine standard deviations etc. Furthermore, parametric
statistical analyses (considered more powerful and versatile than non-parametric
tests) such as the F-test are often applied on the data in order to obtain significance
values for differences in respondents’ scores. However, it should be noted that such

practices are fraught with controversy and have resulted in numerous debates about
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the type of statistical operations that can suitably be performed on Likert-style data.
As the work in this thesis relies on the collection and evaluation of attitude
measurements, some of these concerns will be addressed in this section, but is not

intended to provide an exhaustive account of the topic.

One of the issues with Likert-style data is whether the scale, drawing on Stevens’
(1946) taxonomy, should be considered interval or ordinal (Knapp 1990). The main
concern is whether the distance along a conceptual scale between “agree” and
“strongly agree” is perceived by respondents as being equal in size to “slightly
agree” and “agree” (one of the prerequisites for an interval scale); and how to
usefully interpret responses to the mid-point of the scale “neither agree no'r disagree”
(is it “neutral”, a zero point on the scale or an indication that the respondent “doesn’t
kndw”). A further concern is that data collected through conceptual scales (especially
“when individual statements are analysed) are seldom normally distributed (Jamieson
2004). Such characteristics of the data would prescribe the use of nonparametric
statistical tests, however, parametric tests are often favoured (and used) for such data.
Some of the criticisms of non-parametric tests are presented by Yu (2002): (a) the
loss of precision, (b) low power, (c) inaccuracy in multiple violations, (d) and the
testing of distributions only. Taking all of the above shortcomings into account, non-

paraimetric tests are generally not recommended.

Furthermore, some researchers have reservations about the use of Stevens’ scale -
taxonomy. Velleman & Wilkinson (1993) question the validity of Stevens’ taxonomy
and state that Stevens’ criteria used for selecting or recommending statistical analysis
methods are inappropriate and can often be wrong: “They do not describe the
attributes of real data that are essential to good statistical analysis. Nor do they
provide a classification scheme appropriate for modern data analysis methods.”
Velleman & Wilkinson summarise some of the critjcism that Stevens’ work has been
subjected to: [1] that restricting the choice of statistical methods to those that “exhibit
the appropriate invariances for the scale type at hand” is a dangerous practice for
data analysis; [2] that his taxonomy is too strict to apply to real-world data; [3] and
that Stevens’ proscriptions often lead to degrading data by rank ordering and

unnecessarily resorting to nonparametric methods.
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Labovitz (1967) provided further support of the use of parametric statistics even
though certain assumptions are not met or the measurement scale is not exactly
interval or ratio: [1] the insensitivity of ordinal and other nonparametric techniques
(e.g. waste of information by not considering the distance between ranks); [2] the
small error that results from assigning numbers to ordinal data and then treating the
categories as if they conform to an interval scale; [3] test of statistical robustness
which have shown that certain tests are interpretable, although selected assumptions
are not met; and [4] the power-efficiency of tests. It appears that parametric tests are
sufficiently robust to be applied on data that do not fully meet the criteria for the

interval scale.

On the issue of non-normality of distribution and the consequences when the
assumptions for the analysis of variance are not satisfied, Cochran (1947) concludes
that: “the consensus ... is that no serious error is introduced by non-normality in the
significance levels of the Ftest or of the two-tailed r-test” but that by using the
ordinary F and ¢ tables, we tend to err in the direction of announcing too many
significant results. In addition Cochran states that: “non-normality is likely to be
accompanied by a loss of efficiency in the estimation of treatment effects and a
corresponding loss of power in the F- and #-tests”. Box (1953) further concludes: “in
the commonly occurring case in which the group sizes are equél, or not very
different, the analysis of variance test is affected surprisingly little by variance
inequalities. Since this test is also know to be very insensitive to non-normality it
would be best to accept the fact that it can be used safely under most practical

conditions.”

There is a controversy in the development of standardised satisfaction measurements
in the form of questionnaires (and the statistical operations that can be performed on
them) but that there are some advantages in using them: e.g. objectivity, replicability,
quantification, economy, communication, and scientific generalisation (Lewis 2002).
Even Stevens (1946) himself acknowledges that the scales most commonly and
effectively used by psychologists are ordinal scales; although he states that statistics.

that involve means and standard deviations ought not to be used on these scales, he
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admits a form of ‘pragmatic sanction’ that “in numerous instances lead to fruitful

results”.

3.10.4 Notes on statistical procedures in the current research

In the current thesis, ANOVA is the primary statistical method employed using the
General Linear Model (GLM) in the SPSS statistical software package (version
11.5). GLM offers four methods for computing sums of squares; Type III (the default
method) is designed especially to deal with unbalanced cells in the data and will be
employed in the current research. When empty cells occur in the data, the Type IV
method is used’'. The GLM computes and uses the estimated marginal (unweighted)
means of the dependent variable (questionnaire scores) — not the actual observed
(weighted) means. Estimated marginal means are not biased towards the cell with the
largest n. However, actual observed means will be used consistently throughout this

thesis when mean questionnaire scores are presented.

To follow up significant F-values for significant main effects for factors with more
than two levels, Tukey’s HSD (Honestly Significant Difference) Post Hoc test is
applied throughout this thesis for between-subject factors and contrasts are used for
within-subject factors. There are no Post Hoc tests for interactions between factors.
ANOVAs do not provide information regarding whether specific means are
significantly different from one another — simply that a significant interaction exists
between the two independent factors. Where appropriate, to address whether means
from interactions between factors are significant from one another, a new
independent variable will be created which combines all the levels from the factors
showing an interaction. For example, for an interaction between factors ‘age’ and
‘gender’ a new variable is created with six levels (males 18-35, males 36-49, males
50+, females 18-35, females 36-49, females 50+). One-way ANOVAs can then be

computed to find out if the main scores across those groups (in the new variable)

2! Information about changing the Type setting, and how to adjust this when running GLMs, is available
in the SPSS software online help.

91



differ significantly and Post Hoc tests (Tukey HSD) can then be run to explore the

significance in mean score difference between the levels.

3.10.5 Notes on the use and development of questionnaires

Throughout the experiments,; the usability questionnaire described in Section 2.6.2
(and detailed in Appendix 1.4) is used as the core tool for evaluating participants’
attitudes towards the service and for establishing potential changes in attitude
triggered by the deployment of " system-initiated digressions. The usability
questionnaire has been tested for reliability and validity, and has been employed as a
tool to measure participant attitudes towards automated telephone services in several

experiments.

Where deemed appropriate, or necessary, additional questionnaire items will be
constructed to complement the questionnaire. These additional sets of questionnaire
items will focus on issues specifically relating to the wording and dialogue strategies
employed in the system-initiated digressions. In creating new questionnaires there
are two characteristics that need to be considered: reliability and validity (Pallant
2001).

Frequently used indicators of scale reliability are test-retest reliability and internal
consistency. Test-retest reliability involves issuing the questionnaire to the same
people at two different occasions and calculating the correlation between the scores
(high correlation indicates a more reliable scale). The nature of the construct being
measured in the current research (reactions to a SID) makes this test unsuitable as
participant attitudes can usefully only be measured once. The second aspect of
reliability assesses the questionnaire’s internal consistency — the degree to which the
items all measure the same underlying attribute. The most comfnonly used statistic
for this is Cronbach’s coefficient alpha which provides a value (ranging from 0 to 1)
of the average correlation among all items on the scale. It is suitable for
questionnaires with more than 10 items and a value of .75 and above is (roughly)
seen as an acceptable value (Coolican 2004). Cronbach’s alpha is reported in the

current thesis where new questionnaires are introduced.
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The three main types of validity (the degree to which a questionnaire measures what
it is intended to measure) are: content validity, construct validity, and criterion
validity. Content validity concerns expert evaluation of the contents of a test; in the
current research this was achieved by involving five experienced dialogue engineers
to critique and give feedback on proposed questionnaire items. Criterion validity
concerns the relationship between scale scores and some other specified measurable
criterion. The proposed questionnaire may be compared to a currently existing
measure of the construct or by using the questionnaire to predict a relationship
between events. No previous or similar measures for attitudes towards SIDs exist and
therefore information about criterion validity cannot be obtained. Finally, construct
validity involves the extent to which operational variables (scales) match the
intended theoretical construct. Factor analysis is an example of a commonly used
statistical procedure to identify underlying correlated structures in the development
of scales and measures; factor analysis supports theoretical speculation, it does not
‘prove’ that a real psychological entity exists (Coolican 2004). In order to perform
factor analysis, a large number of questionnaire data is required (Pallant (2001) refers
to a suggestion of using 300+ respondent data). The usefulness of performing factor
analysis has been questioned (Guttman 1977) and this statistical procedure is

therefore judged to be outside the scope of the current thesis.

3.11 Summary

This chapter identified three pertinent dialogue engineering issues for the delivery of
system-initiated digressions in dialogues: strategy, location and register. These three
constructs form the core topics for the four experiments that are described in the
following chapters. The automated telephone banking service which will be used to
deploy these digressions has been described together with examples of how such
voice-operated applications are implemented. The experiment method, data retrieval
and statistical analysis presented in this chapter are employed throughout this thesis

in order to evaluate the impact of system-initiated digressions on user attitudes.
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Chapter 4

The newest computer can merely compound, at speed, the oldest problem in the
relations between human beings, and in the end the communicator will be

confronted with the old problem, of what to say and how to say it.

- Edward R. Murrow (1908-1965), Broadcast Journalist, USA -
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'Experiment 1 — Strategy for delivery (pilot study)

4.1 Introduction

No previous related studies of system-initiated digressions (SIDs) currently exist in
the domain of automated telephone services; therefore, the evaluation reported in this
chapter comprises a tentative pilot study to explore users’ reactions towards such
novel dialogue behaviour. Following the discussion in the methodology overview
(Section 3.2), dialogue engineering issues pertaining to the introduction of system-
initiated digressions primarily concern where in the call-flow to introduce the SID
and the tumn-taking strategies for #ow this new dialogue behaviour should be realised.
This initial experiment aimed to explore in more detail the ‘how’ of system-initiated
digressions by investigating the use of two competing strategies for delivery of

overdraft information.

The other important dialogue engineering issue is, of course, to define the prompt
register to be employed in the digression. The current experiment focussed on
delivery strategy and, in order to avoid potentially introducing noise in the findings,
the prompts in the digressive dialogue were designed with the aim of matching the
tone and style of the existing PhoneBank Express prompt wordings and register as

much as possible.

The third research objective regards an issue extraneous to the immediate dialogue
engineering design concerns described above, but which forms an important factor in
the overall acceptability and future success of system-initiated digressions: the
caller’s perceived need for the information. This in particular is likely to hold true for
digressions that may be considered to have ‘sales’ characteristics with potential
financial gain for the seller, such as the offering of an overdraft facility. Determining
exactly what is or is not relevant to an individual caller at a particular moment is a
complex matter involving modelling of the caller’s intentions, wants, needs,

motivation and goals — most of which are out of reach of the application. Potential
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‘logical links’ can to a degree be inferred from details in the caller’s bank account
. information but, even when SIDs are based on a complex user model, there is no
guarantee that — at the time of the SID delivery — the caller actually wants or needs
this additional information. Complex user modelling is outside the scope of the
current research; however, taking into consideration the importance of a ‘logical
link’ on how SID information might be perceived by the caller, an approximation of
potential need will be established in the experiment by varying the participants’

account balance information.

4.2 Design objectives

Three design objectives have been introduced and will be explored in the current
experiment: delivery strategy, prompt register and perceived need. The rest of this
section is concerned with a more detailed description of the design consideration and

the implementation particulars involved.

4.2.1 Dialogue engineering objective 1: Strategy for delivery

System-initiated proposals of the type explored in the current experiment can take
one of two forms, referred to here as ‘Signpost’ and ‘Follow-on’. The Signpost
strategy consists of a short informational message embedded at a specific point
within the normal service dialogue to notify customers about the availability of an
overdraft facility and the location of this new service option within the automated
dialogue (in this case, by requesting “overdraft” at the menu of services). After the
Signpost proposal information has been delivered, the system resumes the dialogue
as normal. The intention behind the Signpost strategy is to interest and inform the
caller without intruding too heavily on the call flow. It is then at the caller’s
discretion to locate and select the product option. A simplified dialogue flow-chart is
shown in Figure 9 below where the overdraft proposal is deployed after the caller has

obtained the balance of an account.

Potentially more intrusive, the Follow-on Strategy involves informing the caller
about the availability of an overdraft facility and then prompting the caller to make a

decision (and respond with “yes” or “no”) to either accept or reject the overdraft
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offer before the dialogue can continue. If the caller responds “yes”, the system
launches the overdraft application sub-dialogue; a “no” response triggers a short
Signpost-style message letting the customer know how to apply for the overdraft, for
future reference. The system then resumes the dialogue as normal. A simplified

dialogue flow-chart of this strategy is shown in Figure 10.

welcome &
Identification
Dialogue

...incoming call...

|| MAIN_MENU | “balance”

" BALANCE |

|| SIGNPOST lk/

Figure 9. Overdraft proposal dialogue using the Signpost delivery strategy.

welcome &
Identification
Dialogue

MAIN_MENU “balance”

" SIGNPOST || || BALANCE ||

\l

...incoming call...

FOLLOW-ON
PROPOSAL

overdraft
Application
sub-dialogue

Figure 10. Overdraft proposal dialogue using the Follow-on delivery strategy.
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More detailed flow-charts for the system-initiated digressive dialogue are included in

Appendix 2.1.
4.2.2 Dialogue engineering objective 2: Prompt register
The wording of the Signpost prompt message was as follows:

“You might like to know that you can have an overdraft of 400 pounds on
this account. If you are interested, please say overdraft at the main menu.”

The wording of the Follow-on prompt message (initial prompt level) was as follows:

“You might like to know that you can have an overdraft of 400 pounds on
this account. Would you like this overdraft now?”

If customer responds “no” to the Follow-on prompt...

“If you would like to apply for an overdraft in the future, just say overdraft
at the main menu.”

If customer responds ‘“yes” to the Follow-on prompt...
“To confirm, you would like an overdraft of 400 pounds, is that correct?”
If caller responds “yes” at this point...

“Thank you. Your current account now has an overdraft of 400 pounds.
You’ll receive written information within the next few days.”

Alternatively, if the caller responds “no”...
“Your overdraft request has been cancelled.”

All system prompt scripts used in the digressions (including all error-level re-
prompts) and the dialogue module for handling overdraft requests (when selected
from the main menu) are detailed in Appendix 2.1. For simplicity, the overdraft
application process in this initial pilot study was set to a fixed amount of 400 pounds;
callers could either accept or reject this amount, there was no opportunity for

negotiating a lower or higher amount.
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4.2.3 Contributing factors: Explore impact of perceived need

The scenario ‘potential need’ vs. ‘no potential need’ for an overdraft was replicated
in the current experiment by varying the balance of the current account. Two
conditions defining the need for an overdraft were established during the experiment:
one condition ensured that customers had a high account balance (of which they were
aware) prior to the overdraft offer; a second condition ensured that users were aware
that they had a very low account balance. prior to the offer. It was thought that
participants with a low balance might be more inclined to accept the overdraft or

possibly find the overdraft information more helpful than those with a high balance.

The approximation of potential need by the use of simple scenarios (low/high end-
balance) was selected in favour of a more complex scenario-building approach for
establishing potential need among participants. There are a number of reasons for
this. Firstly, participants are (as part of their task) already involved in monitoring
their changing account balance and may see the logical link between a low balance
and the overdraft proposal. Secondly, real-world behaviour is difficult (if at all
possible) to recreate in a laboratory setting; scenarios in the form of ‘persona stories’
with details of purchasing behaviour, personal interests, banking activities,
motivations, and so on, can be perceived as artificial by participants and can be
difficult for them to interpret or to identify with. Thirdly, a persona story can only
define a limited subset of a real customer’s activities and, even if every participant
were given a unique persona story, it would not be sufficient to account for the full
range of factors that may influence real-world behaviour. Finally, participants may
not be able to dispense with their own personal experiences and beliefs, making it
difficult to judge whether a positive/negative response to the SID was due to the

actual experiment scenario or participants’ own motivational factors.

4.3 Experiment predictions

The primary aim of the experiment was to assess the relative effectiveness of the two
offer strategies described above. A no-offer control group was included in the
experiment design. In this way, the effect of balance level (in the absence of an

overdraft proposal) could be measured as a control condition, as well as exploring
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the effect of presence/absence of an overdraft proposal. The main experiment

predictions were as follows:

1. It was predicted that the delivery of a system-initiated digression (overdraft offer)
would have a negative impact on participants’ attitudes towards the automated

service.

2. Being longer and requiring the user to respond, it was predicted that the Follow-
on delivery strategy would have a more negative impact on participants’ attitudes

towards the service than would the Signpost strategy.

3. ‘Potential need’ for an overdraft is likely to have an impact on user attitudes
towards the overdraft offer. It was predicted that the ‘potential need’ scenario
realised through a low current account balance message prior to the overdraft
offer would result in a more positive attitude towards the automated service, than

would a high balance scenario.

4.4 Method

Chapter 3 provided an overview of the experiment method adopted in the current
research. This section provides further details that are relevant and specific to SID

Experiment 1.

4.4.1 Design

As indicated above, two different SID strategies were explored. Experiment analyses
rely mainly on a between-group design; repeated-measures, within-group
comparisons were indirectly achieved by running between-group analyses on the
change in attitude — the differential scores — computed by subtracting questionnaire
scores before the fourth call to the service from questionnaire scores after the fourth
call. Grouping (between-group) variables included age, gender, offer type (No-offer,

Signpost and Follow-on) and final account balance (high or low).

4.4.2 Participants

A total of 168 participants (73 males and 95 females) contributed to the evaluation in

Experiment 1. Participants were recruited from the general public and only two of
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them had no previous experience of using PhoneBank Express (a further 64
participants had experience of other automated telephone banking services). One
advantage with using naive users was that factors such as prior habituation effects
and experience with the PhoneBank FExpress service could be monitored ahd

controlled more easily during the experiment.

4.4.3 Materials

Participants were given the following personal banking details (described further in
section 3.7.2): a membership number, a TIN, details of two accounts (one savings
account and one current account). In addition, participants were given a copy of the
PhoneBank Express ‘mini-guide’. In the third error-level prompt for capturing caller
membership number the system made reference to “the membership number as
printed on the membership card” (3.3.2) and participants were also provided with a

membership card.

4.4.4 Procedure

Participants were assigned to one of the six experiment conditions at random: No-
proposal control group high end-balance; No-proposal control group low end-
balance; Signpost proposal group high end-balance; Signpost prdposal group low
end-balance; Follow-on proposal group high end-balance; or Follow-on proposal
group low end-balance. Upon arrival, the participant was greeted and asked to take a
seat by the telephone. A questionnaire was completed to obtain demographic and

technographic information about the participant (Appendix 2.3).

The participant received instructions about the experiment and was then given a
sheet containing the fictitious persona details. The participants’ tasks were to make
telephoné calls (four in total) to the automated banking service to find out the
balance of ‘their’ current account and then to find out if a cheque for £50 had been
withdrawn from ‘their’ current account. Participants were asked to take a note of the
balance and the result of the cheque search (a copy of the task sheet can be found in
Appendix 2.2). These two tasks were then repeated through each of the four phone

calls. On the fourth call participants (except those in the control group) were exposed
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to an overdraft proposal; the control group participants used the standard, proposal-

free, version of the service in their fourth call.

The balance and account transaction details changed between phone calls in order to
engage the participants in the monitoring of the accounts and to involve them in the
scenario leading up to the proposal. For half of the participant group the balance
would decrease between calls to the service nearing zero in the fourth (final) call
reflecting the ‘potential need’ scenario (Table 4). For the rest of participants the

balance fluctuated but remained at a similar level.

Phone call 1 'Phone call 2 Phone call 3 Phone call 4

‘Potential need’

Low end balance £386.50 £280.07 £158.90 £4.65

‘No potential need’

High end balance £486.50 £380.07 £320.07 £375.07

Table 4. Balance information. Participants make four phone calls in total (progressing from
phone call 1 to 4). SIDs were deployed in the final phone call 4.

The balance information is available by selecting “balance” at the main menu of
services; the search for the cheque transaction can either be completed by asking to
hear “recent transactions” or by requesting the “item search” option at the menu. The
dialogue functionality for a balance and item search task is explained in further detail

in sections 3.3.5 and 3.3.7.

The experiment session proceeded in a number of clearly defined stages which are
outlined in Table 5 below. All participanis in the experiment made their first three
phone calls to the same, core, version of the service (PhoneBank Express without
proposals). This enabled participants to become familiar with their persona details
and the service functionality. Following the completion of the third call, participant§
were then asked to complete an attitude questionnaire (Appendix 1.4) to establish the
reference level of the usability of the service; this questionnaire will be referred to

here as ‘UQ0’.
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Experiment
stage

Experiment condition

Materials used

Welcome,
introduction,
priming

Same for all participants

Demographic questionnaire

Persona details
Membership card

Service ‘mini-guide’

Three phone
calls to core
service

Same for all participants

Task sheets (in each call obtain

balance; find £50 cheque)

Usability
assessment

Same for all participants

Usability questionnaire (UQO)

One phone call
to service with
proposal

6 versions
implemented

1: No-proposal, High balance

2: No-proposal, Low balance

3: Signpost proposal, High balance

4: Signpost proposal, Low balance

5: Follow-on proposal, High balance

6: Follow-on proposal, Low balance

Task sheet (obtain balance; find

£50 cheque)

Usability - - . .
assessment Same for_all participants Usability questionnaire (UQ1)
De-briefing - . . .

interview Same for all participants De-briefing interview

Table 5. Overview of Experiment 1 procedure.

Title Experiment 1: strategies for delivery
Design One independent sample, between-subjects design adopted
E1.4 The.s'ystem-ir)itiated digres§ion woqlq have a negative impact on
participant attitudes to service usability.
Predicti E1.2 The follow-on de_livery strategy wguld be rated more neggt_ively
redictions *“ | than would the signpost strategy in terms of service usability.
The digression would be more positively received by participants
E1.3 | with a low current account (‘potential need’) balance than by
participants with a high balance.
1 Application: service version (3 levels)
Independent 2 Application: account balance (2 levels)
variables 3 Participant: gender (2 levels)
4 Participant: age group (3 levels)
e:g aegliesnt 1 Usability questionnaire, ‘UQO’ and ‘UQ1’ (1-7 Likert scale)
Other data De-briefing interview
Location University Research Centre, central Edinburgh
:z;tci,t;itpant N =180 (target, 30 participants in each experiment condition)

Remuneration

£10

Duration

Approximately 35 minutes

Table 6. Summary table of the SID strategy Experiment 1.
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During the fourth and final call to the service (except for those in the control group),
participants experienced the overdraft proposal following the current account balance
enquiry. After this phone call participants completed the same attitude questionnaire
but focussing on their experience of the service in last call (referred to as ‘UQ1’).
The session was ended with a de-briefing interview (Appendix 2.4). A summary of

the experiment design is provided in Table 6 above.

4.5 Results

The results analysis presented in this section was based on data entries from
participants (N = 168) who had managed to successfully complete all their four
phone calls to the service. Results include: demographié/technographic details,
speech recogniser performance, task complétion rates, usability ratings and de-

briefing interview data.

4.5.1 Demographic/technographic data

Table 7 details the participant age and gender distribution for each experiment
condition. The sample was overall well balanced by gender, although some cells
were slightly over represented. There was also a bias evident towards the youngest

age éroup, consequential from the recruitment process.

Experiment condition

No-proposal Signpost proposal | Follow-on proposal

control group group group
g':\g:p Gender bali:t‘:vco b:Il;gnr::e bali:nwce b::Lgnt::e baLlaor‘:‘ce b::;gn'::e Total
18-35 Male 2 5 8 4 8 4 31
years | Female 9 8 9 9 7 7 49
36-49 Male 6 4 2 3 3 5 23
years | remale 2 4 4 6 4 5 25

50+ Male 3 3 3 3 4 3 19
years | Female 5 3 4 3 4 2 21
Total 27 27 30 28 30 26 N =168

Table 7. Analysis of participant cohort by age, gender and experiment condition.
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About 39.3% of participants (N = 66) stated that they had used an automated
telephone banking service for their personal banking needs, prior to taking part in the
experiment (Figure 11). The use of automated telephone banking was particularly
prevalent in the younger age group (18-35 year olds) and among females in the mid
age group (36-49 year olds).

18-35

36-49

50+

0 5 10 15 20 25 30

Figure 11. Use of an automated telephone service for participants’ personal banking.

Participants who had used automated telephone banking were also asked which
service they used, how often they used the service, if they used speech or touch-
button/DTMF, and what type of banking transaction they performed using the
service. Automated telephone banking services most frequently featured (with 2+
responses) amongst participants are presented in Table 8. Bank of Scotland and the
Royal Bank of Scotland were the two most frequently used automated banking
services in the participant sample. Only two participants had experience of using the
application featured in the experimental research (PhoneBank Express).

Bank of Scotland 22 | Lloyds TSB (PhoneBank Express) | 2
Royal Bank of Scotland 15 | Nationwide 2
Halifax 6 | Barclays 2
Alliance & Leicester 3 | Clydesdale Bank &
Natwest 3 | MBNA 2
HSBC 3

Table 8. Most frequently used automated services.
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When asked how they operated these automated telephone services (Table 8), the
majority of participants (71.2%) stated that they gave responses by pressing buttons
on the telephone keypad, while 12.1% used speech and 15.2% claimed that they used
both speech and touch-buttons. One participant could not remember which input

mode they had used when operating the banking service.

Frequency of use and types of banking transactions performed through the telephone

banking service are presented in Table 9.

once a day 1 balance enquiry 35
2+ times a week 10 funds transfers 27
once a week 7 pay bills 20
2+ times a month 13 hear recent transactions | 17
once a month 16

less than once a month 13

once a year/rarely 3

never 3

Table 9. Frequency of use of automated telephone banking and most frequently used services.

4.5.2 System recognition performance

The system log registered a total of 9,067 user inputs during the course of the
experiment: 4,783 (52.8%) of these were through speech, 3,746 (41.3%) through
touch-button presses and 538 (5.9%) were silences. Of the total number of touch-
button inputs, 139 (3.9%) were incorrect button presses that had been rejected by the

system.

The quality and performance of the recognition engine is often claimed to have
significant bearing on users’ attitudes towards the service. An error-prone automated
service that repeatedly mis-recognises user utterances and requires users to repeat
themselves is likely to be perceived to be both annoying and unreliable. To assess the
performance of the speech recognition engine used in the current experiment, the

4,783 user speech inputs were first hand-transcribed and then compared”” with the

2 The Nuance Developer Software provides a tool for automating this process.
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string representations defined by the grammars and dictionaries. Following this
procedure, the transcriptions could be grouped into in-grammar (N = 4,323 or

90.4%) and out-of-grammar (N = 460 or 9.6%) user input.

A breakdown of recognition results is provided in Table 10. Of all in-grammar
utterances, 94.3% had been recognised accurately by the system, 1.5% had been
misrecognised (interpreted as something else) and 4.1% had been rejected. Of the
out-of-grammar utterances, 22.2% were misrecognised by the system (incorrectly

interpreted as valid input string) and 77.8% appropriately rejected.

RECOGNISED MISRECOGNISED REJECTED TOTAL

in-grammar | 4,078 (94.3%) 67 (1.5%) 178 (4.1%) 4,323
out-of-grammar 102 (22.2%) 358 (77.8%) 460
TOTAL 4,078 169 536 4,783

Table 10. Speech recogniser performance.

The core recognition engine (grammars, dictionaries and language models), the core
dialogue and system prompts change very little from one experiment to the other.
Subsequently, participant input responses and the accuracy of the recogniser do not
vary significantly throughout the current research. No further analyses of the
recognition performance will therefore be presented in Experiments 2-4 chapters; the

primary focus of the research hereon is on task completion and usability evaluation.

4.5.3 Task completion

Task completion rates were based on system log data and required that: (1) the
participant had taken a (correct) note of the current account balance; (2) they had
obtained information that the cheque for £50 had cleared on their current account.
Overall, task completion rates for both the balance request and cheque transaction
were high (>90%, Table 11). Participants were not required to apply for an overdraft
in call three; two participants did, however, apply for an overdraft and their data has

been excluded from all further analyses.
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Call 1 Call 2 Call 3 Call 4

Balance 164 (97.6%) 163 (97.0%) 167 (99.4%) 168 (100%)
Cheque
PRIt cgon 155 (92.3%) 162 (99.4%) 158 (94.0%) 162 (96.4%)

Table 11. Task completion success rates for each of the four phone calls to the automated

service.

4.5.4 Usability ratings prior to experiencing the SID (UQO0)

In the fourth phone call to the service, participants experienced a system-initiated
overdraft offer following the balance request. Participants’ attitudes towards the
service were measured both following their third practice phone call (UQO),
immediately prior to experiencing the SID, and after completing the phone call with
the SID delivery (UQ1). Responses to the usability questionnaires were analysed,
both in terms of overall mean scores and according to means for individual attributes

(per statement analysis).

A univariate ANOVA was run on participant responses from UQO with age, gender
and balance (two levels: higher/lower) as between-group variables (Table 12). No
significant main effects for age, gender or balance level were revealed. There were,
however, significant interactions for the factors age and balance level (Figure 12) and

between the factors gender and balance level (Figure 13).

Type lll

Sum of Mean
Source Squares df | Square F Sig._‘
Between-participant effects
AGE 4.518 2 2.259 | 2.830 .062
GENDER 183 1 183 229 .633
BALANCE .054 1 .054 .067 .795
AGE * GENDER B9e 2 .266 .333 717
AGE * BALANCE 8.628 2 4314 | 5.404 .005
GENDER * BALANCE 7.662 1 7.662 | 9.598 .002
AGE * GENDER * BALANCE 1.365 2 .682 .855 427
Error 124.535 | 156 .798

Table 12. ANOVA on overall usability mean scores (UQO), all participants (V= 168).
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There are no Post Hoc tests for interactions; instead, two new independent variables
were created for age and balance combined (six levels); and gender and balance
combined (four levels). A one-way ANOVA was computed to investigate if the
means differed significantly within each of the groups. The ANOVA revealed
significant overall differences for the age and balance variable [df = 5, F = 3.660, p =
.004]; the younger age group (18-35) with é high balance was significantly more
positive towards the usability of the service overall than both the mid age group (36-
49) with a low balance [p = .006] and the older age group (50+) with a high balance
[p=.031].

18-35 36-49 50+

Figure 12. Overall mean usability scores (UQO0) grouped according to balance level and age, all
participants (N = 168).

males females

Figure 13. Overall mean usability scores (UQO0) grouped according to balance level and gender,
all participants (V= 168).
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In the gender/balance group variable, the overall difference was significant [df = 3, F
= 5.050, p = .002]; female participants with a high balance were significantly more
~ positive to the service compared to males with a high balance [p = .008] and

compared to females with a low balance [p = .008].

Univariate ANOV As (with between-group variables age, gender and balance) were
also performed on each of the individual 20 UQO statements; score profiles for main
factors are shown in Chart 1, Chart 2 and Chart 3. There were moderate significant
main effects for age (Chart 1) with regards to feeling under stress [df =2, F = 3.371,
p = .037], perceived politeness [df = 2, F = 3.202, p = .043] and level of
concentration needed when operating the service [df = 2, F = 4.144, p = .018];
however, Post Hoc tests revealed no further significances between the three age
groups for either of these three usability attributes. There was also significant results
for age on the perception that the service was too fast [df = 2, F = 4311, p = .015]
where Post Hoc tests showed that the youngest age group (18-35) were significantly
more positive towards the speed of the service compared to the oldest age group
(50+) [p = .015]. The feeling éf being in control of the service also showed statistical
significance [df:~= 2, F = 4.585, p = .012] with the younger (18-35) age group taking
a significantly (Post Hoc) more positive attitude than the mid-range (36-49) age
group [p =.039].

Chart 2 shows means and main effects for gender. Female participants rated the
service politeness more positively than male participant [df = 1, F =9.120, p = .003].
Male participants on the other hand were more positive than females with regards to
the level of concentration needed to operate the automated service [df = 1, F = 5.355,

p=.022].

Chart 3 above shows mean scores based on the balance level that participants
e)kperienced during their phone calls to the service, ANOVAs revealed no
statistically significant differences between the decreasing/low balance and the

static/higher balance.
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Chart 1. Main scores for UQO attributes, split according to age factor with three levels, all
participants (V= 168). Statistically significant items have been capitalised and the two levels of
significance are marked by using stars (*p<.05, **p<.01).

;
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Chart 2. Main scores for UQO attributes, split according to gender [*p<.05; **p<01], all
parﬂcipants (N =168).
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Chart 3. Main scores for UQO attributes, split according to balance level, all participants (N =
168).

Analyses of the overall questionnaire means in Figure 12 and Figure 13 above
revealed significant interactions between the factors age and balance level; and
between the factors gender and balance level. There was further evidence of these
interactions in the analyses of individual questionnaire attributes. These findings are
summarised in Table 13; the direction of the interaction follows the same patterns as
in Figure 12 and Figure 13.

Furthermore, there was one three-way interaction between the factors age, gender
and balance group for the UQO attribute “I thought the service was complicated”
[p=.043].
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Questionnaire item Interaction p-value
AGE*BALANCE .005
I found the service confusing to use.
GENDER*BALANCE .010
I had to concentrate hard to use the service. GENDER*BALANCE .000
I felt flustered when using the service. AGE*BALANCE .004
I thought the service was efficient. GENDER*BALANCE .002
I felt under stress when using the service. AGE*BALANCE .003
I found the service frustrating to use. AGE*BALANCE .010
I thought the service was complicated. GENDER*BALANCE .007
When I was using the service I always knew GENDER*BALANCE 001
what I was expected to do.
I did not feel in control when using the service. AGE*BALANCE 015
I felt the service was easy to use. GENDER*BALANCE 012
AGE*BALANCE .002
I would be happy to use the service again.
GENDER*BALANCE .018
I thought the service was reliable. GENDER*BALANCE .024
I thought the service was polite. GENDER*BALANCE .026

Table 13. Summary of significant interactions for UQO0 usability attributes, all participants (N =
168). ’

4.5.5 Changes in usability ratings following SID (UQ1-UQQ0)

The second set of analyses concerned the impact of the presence of a SID on
participants’ attitudes towards service usability. This change in attitude was
computed by subtracting the UQO scores from the UQ1 scores; this measure — the
differential score — is more reliable than looking at responses to the second
questionnaire alone since it controls for individual differences between participants.
The new values were then categorised into ‘experienced a SID’ (N = 114) and ‘no
SID control group’ (N = 54), and a univariate ANOVA was then run with age,
gender, balance and proposal (two levels: absence/presence, referred to as SID_Y/N

in Table 14) as between-group variables.
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Type il

Sum of Mean
Source Squares | df | Square F Sig. |
Between-participant effects
AGE .002 2 .001 .003 .997
GENDER .198 1 .198 .585 446
BALANCE .253 1 .253 749 .388
SID_Y/N .689 1 .689 | 2.034 .156
AGE * GENDER .687 2 .343 | 1.014 .365
AGE * BALANCE 118 2 .059 175 .840
GENDER * BALANCE 1.646 1 1.646 | 4.862 .029
AGE * GENDER * BALANCE 127 2 .063 .187 .829
AGE * SID_Y/N .601 2 .300 .887 414
GENDER * SID_Y/N 1.338 1 1.338 | 3.951 .049
AGE * GENDER * SID_Y/N 377 2 .188 .556 .575
BALANCE * SID_Y/N .855 1 .855 | 2.526 114
AGE * BALANCE * SID_Y/N 1.122 2 .561| 1.658 194
GENDER * BALANCE * SID_Y/N .065 1 .065 191 .662
AGE * GENDER * BALANCE * SID_Y/N 1.182 2 591 | 1.746 178
Error 48.743 | 144 .338

Table 14. Univariate ANOVA on differential usability mean scores (UQ1-UQ0), all participants
(N = 168).

There were no statistically significant differences for main effects of age, gender,
balance or absence/presence of SID. Significant interactions were found for factors

gender and balance (Figure 14) and gender and SID presence (Figure 15).

A one-way ANOVA on the new combined gender and balance independent variable
(with four levels) showed overall statistical significance [df = 3, F = 3.685, p = .014];
Post Hoc tests revealed that the overall mean for males in the high balance group was

significantly different from the males in the low balance group [p = .008].

Similarly, a one-way ANOVA was computed with SID presence and gender
combined as the new independent variable (four levels) but showed no statistically
significant differences overall [df = 3, F = 2.322, p = .077]. Post Hoc tests revealed
that the difference between the two SID presence/absence groups in the female
cohort was significantly different [p = .047].
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males females

Figure 14. Overall mean usability score differences (UQ1-UQO) grouped according to balance
level and gender, all participants (N = 168).

—&— SID present
~—#— SID absent

males females

Figure 15. Overall mean usability score differences (UQ1-UQO0) grouped according to presence
of SID and gender, all participants (NV = 168).

Differential attitude scores (UQI1-UQO) were also computed for each of the
individual questionnaire statements and univariate ANOVAs (with the same
between-group variables) were performed. Differential score profiles for factors age,
gender, balance and SID presence are shown in Chart 4, Chart 5, Chart 6 and Chart 7
respectively. There were moderate signiﬁcant main effects for age (Chart 4) with
regards to knowing what to do when using the service [df = 2, F' = 3.709, p = .027];
however, Post Hoc tests revealed no further significances between the three age
groups. There were no significant differences for main effect of gender (Chart 5).
Chart 6 shows differential scores split according to balance level.
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Overall, for participants in the higher balance group, the change in attitude towards
the service was slightly more positive compared to the lower balance group (Chart
6). However, only one of the attributes was statistically significant: participants in
the lower balance group felt more flustered than participants in the high balance
group [df =1, F=5.454, p=.021].

Similarly, in the SID presence/absence comparison, the change in attitude for
participants in the control group condition was slightly more positive compared to
participants who experienced a SID. Only two attributes were statistically significant:
participants in the control group felt the voice was clearer [df = 1, F = 5.628, p =
.019] and found the service more easy to use [df =1, F = 6.203, p = .014].

The significance cut-off point used in the analyses in the current research is p = 0.05.
When 20 such tests are performed in an ANOVA there is a 1 in 20 chance that the
test will yield a false positive. Therefore, results where one or two questionnaire
items are statistically significant (especially at the lower level of significance) should
be interpreted with care. For example, reasons for the fact that participants in the
control group found that the voice was clearer may be indicative of problems with
the wording of the proposal; alternatively being unprepared for the proposal deliver
might have left participants feeling that they had missed out on information. The
potential for this questionnaire item to be statistically significant due to a ‘false

positive’ should however be taken into account in the interpretation.
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Chart 4. Differential score profiles (UQ1-UQO), split according to age group [*p<.05], all
participants (V = 168).
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Chart 5. Differential score profiles (UQ1-UQO0), split according to gender, all participants (V =
168).
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Chart 6. Differential score profiles (UQ1-UQO0), split according to balance level [*p<.05], all
participants (V= 168).
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Chart 7. Differential score profiles (UQ1-UQO0), split according to presence of a SID [*p<.05], all
participants (V= 168).
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A number of interactions between factors were also present in the analysis. These are
summarised in Table 15. Furthermore, there was one three-way interaction between
the factors age, gender and SID presence for the questionnaire attribute “When I was

using the service I always knew what I was expected to do” [p = .005].

Questionnaire item Interaction p-value
I found the service confusing to use. GENDER*SID_Y/N .018
I felt flustered when using the service. GENDER*SID_Y/N .007
I thought the service was efficient. GENDER*BALANCE .002
I felt under stress when using the service. GENDER*SID_Y/N .012
I found the service frustrating to use. GENDER*SID_Y/N .042
I thought the service was complicated. GENDER*BALANCE .010
I felt the service was easy to use. GENDER*BALANCE .008

Table 15. Summary of significant interactions for differential scores (UQ1-UQO), for all
participants (N = 168).

Finally, to explore the difference in change of attitudes between the three SID
strategy groups, a univariate ANOVA was run on the differential scores from
participants (N = 114) who had experienced a SID proposal during their use of the
service. Between-participant variables were age, gender, balance and SID strategy
(two levels: signpost/follow-on). The results on the overall differential scores are
shown in Table 16 below. There were no statistically significant differences for
either main effects (although, at p = .057, the effect of balance level approached
significance, participants in the high balance group taking a more positive attitude
overall to the service) or for interaction between variables. The Intercept value in
Table 16 represents the overall change in attitude (positive or negative) from the
value 0 which represents no change in attitude. The result obtain in the analysis
indicated that the presence of a SID offer did not have an impact on participant
attitudes [p = .996].
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Type llI

Sum of Mean
Source Squares | df Square F Sig. |
Between-participant effects
Intercept 9.908E-06 1| 9.908E-06 | .000 | .996
AGE .552 2 276 | .652 | .524
GENDER 337 1 337 .794 | .375
BALANCE 1.578 1 1.578 | 3.722 | .057
SID_STRATEGY .307 1 307 | 724 | .397
AGE * GENDER .156 2 .078 | .185 | .832
AGE * BALANCE 411 2 206 | .485 | .617
GENDER * BALANCE 750 1 750 | 1.770 | .187
AGE * GENDER * BALANCE 1.034 2 517 | 1.219 | .300
AGE * SID_STRATEGY 292 2 146 | 344 | .710
GENDER * SID_STRATEGY .039 1 .039 | .091|.763
AGE * GENDER * SID_STRATEGY 275 2 137 | 324 | 724
BALANCE * SID_STRATEGY .008 1 .008 | .018|.893
AGE * BALANCE * SID_STRATEGY .238 2 119 | .280 | .756
GENDER * BALANCE * SID_STRATEGY .078 1 .078 | .184 | .669
Q%E_;SIEXIT%EG%* BALARE 240| 2 120| 283 .754
Error 38.156 | 90 424

Table 16. Univariate ANOVA on overall usability mean scores (UQ1-UQO0), for participants who
experienced a SID offer (V = 114).

Univariate ANOVAs were also run on the differential scores for individual
questionnaire attributes. No significant differences were found between the levels for
age (Chart 8), gender (Chart 9) and SID strategy (Chart 11). Three questionnaire
attributes were significant in terms of the change in attitude for the balance level
comparison (Chart 10). The participants who experienced the decreasing balance
rated the service as more confusing to use [df = 1, F = 4.716, p = .033], felt more
flustered [df= 1, F = 4.268, p = .042] and found the service less easy to use [df =1, F
=5.973, p=.016].
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Chart 8. Differential score profiles (UQl-UQO), split according to age, for participants who
experienced a SID offer (V= 114).
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Chart 9. Differential score profiles (UQ1-UQO0), split according to gender, for participants who
experienced a SID offer (/N =114).
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Chart 10. Differential score profiles (UQ1-UQO), [*p < .05], split according to balance level, for
participants who experienced a SID offer (V= 114).
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Chart 11. Differential score profiles (UQ1-UQO), split according to SID strategy, for
participants who experienced a SID offer (V= 114).
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For each ANOVA on an individual questionnaire item, an Intercept value is returned
representing the overall differential score (change in attitude) compare to value 0 (no
change) for the SID proposal group as a whole. The actual differential score values
are represented by the line marked as ‘SID present’ in the profile Chart 7 above. Five
Intercept values showed significance®: after experiencing a proposal participants
were less happy about using the service again [df = 1, F = 6.034, p = .016] and
thought the service was less polite [df = 1, F = 15.327, p = .000]. However, these
participants /iked the voice more [df = 1, F = 11.329, p = .001]; thought the service
was more friendly [df = 1, F = 8.442, p = .005]; and felt they had to concentrate less
when using the service [df = 1, F = 4.933, p = .029].

There were some significant interactions between factors, as shown in the summary
in Table 17. There was also one significant three-way interaction between age,

gender and SID strategy in terms of the perceived service friendliness [p = .027].

Questionnaire item Interaction p-value
The service was too fast for me. BALANCE*SID_STRATEGY .023
I felt that the service was reliable. AGE*SID_STRATEGY .043
GENDER*BALANCE .048
The service was friendly. AGE*SID_STRATEGY .033
GENDER*SID_STRATEGY .003
I enjoyed using the service. GENDER*SID_STRATEGY .035

Table 17. Summary of significant interactions for differential scores (UQ1-UQO), for

participants who had experienced a SID offer (N =114).

% A significant p-value would indicate that the presence of a SID had an impact on participants’
attitudes towards service usability. However, such a result (particularly if a significantly positive change
in attitude occurred) could be due to the habituation effect rather than SID presence (i.e. a more
positive attitude towards the service as experience of the system functionality increases) and should be
interpreted with caution.
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4.5.6 De-briefing interview feedback

All participants took part in a structured interview after their experience with the
automated service. This section concerns responses from participants who

experienced the SID version of the service (N = 114).

When asked if they had noticed something different in the last phone call, all but one
participant answered “yes”. When asked to describe what was different, the overdraft
offer was mentioned first by 71% of participants. All participants (although some
only after having been prompted by the researcher) said that they had noticed the
overdraft offer. The majority of participants (92%) thought it was easy to understand
the information given in the overdraft proposal. There were no significant differences

in participant responses between the Follow-on and Signpost SID groups.

Participants were asked why they thought they were offered an overdraft and why
they had not pursued the offer. Some 37% of participants believed that the overdraft
offer was made because the Bank wanted to make money whilst 72% of those with a
declining balance believed this was what had triggered the offer. The main reasons
for not pursuing the overdraft offer given by participants were that it was not part of
the experiment tasks (29%) and that it was not actually perceived as being required
(20%). Some 13% of participants replied that they were against overdrafts in
principle. Only 8% felt that this was an inappropriate channel for pursuing an

overdraft.

Participants were also asked to contemplate how they would have reacted to the
overdraft offer “if you were using this as a real service”. Some 40% of participant
replied that they would prefer not to be offered an overdraft’*; 31% within the
Signpost SID strategy group compared to 50% within the Follow-on strategy [p =
.052]. On the question whether the overdraft offer, in real life, would have

discouraged them from using the service in the future, 25% of participants answered

24 A further four participants, two in the Signpost group and two in the Follow-on group, answered that
they were “not sure” and their data have been excluded from the analysis.
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that they felt it would”; 20% of these participants had experienced the Signpost
strategy and 31% the Follow-on strategy [p = .195].

In terms of the impact of balance level at the time of the SID offer, some 52% of
participants in the high balance group felt that they would rather not have received
the overdraft offer, compared to 31% in the low balance group [p = .031]. Some 35%
in the high balance group said that the offer would discourage them from using the

service in the future compared to 16% in the low balance group [p = .028].

4.6 Conclusions

The research in this chapter centred around three themes:
1) presence/absence of SID,
2) contrasting SID strategies and
3) impact of perceived need of an overdraft offer.

4.6.1 The impact of presence of SID

In this experiment, the predicted outcome of deploying a SID in the dialogue of an
automated banking service was that it would have a negative impact on user attitudes
towards the usability of the service. In fact, examining the differential mean scores
for participants who experienced a SID (when compared with the no-SID control
group), very few effects were found which could be attributed to the overdraft offer;
there was no significant main effect of SID presence [p = .156] and only two
individual statements in the questionnaire (ease of use and voice clarity) showed
statistical significant changes. It may be concluded from these results that there is no
evidence yet to suggest that making a SID offer (unexpectedly) impacts negatively

on users’ attitudes to the automated banking service.

5 Here, two participants (one in each SID strategy group) answered “don’t know” and their data were
subsequently excluded.
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This finding is reassuring, as a negative impact of SID delivery on user attitudes to
the automated service is undesirable and could even prove to be counterproductive.
However, participant comments from the exit interview suggest that users can be
sensitive to the idea of being ‘sold’ products or services from their bank. When asked
to reflect upon — in real use of the service — whether they would prefer never to be
offered the overdraft, 40% of participants responded “yes” and 25% claimed that
they would feel discouraged from using the service in the future. This highlights the
importance of designing SIDs that deliver enough information to be useful to
interested customers, at the 'same time as avoiding unnecessary disruption of the
dialogue for customers who would rather not hear the information. It also strengthens
the argument that SIDs should only occur occasionally in order to make such

interruptions tolerable to customers.

In sum, contrary to the experiment prediction 1, the delivery of a SID did not

significantly impact participant attitudes to the service.

4.6.2 The impact of SID strategy

The predicted effect of employing two contrasting SID strategies was that the
Follow-on strategy would have a more negative impact on user attitudes towards the
service. Results showed that this was not the case; there was no main effect for SID
strategy [p = .397] and no individual statements showed any statistical significance.
It is worth recalling that, before completing the questionnaire, participants were
instructed to “think about the service in the phone call that you just made”; no
reference to the overdraft offer was made until the exit interview at the end of the

experiment session.

This finding suggests that no tangible differences between the two offer strategies
exist (measured in terms of attitude to service usability) and that the dialogue
engineer can be guided by a different set of selection criteria, such as those outlined
in a requirements capture. In the exit interview, howéver, participants who
experienced the Signpost strategy were more positively disposed towards
experiencing an overdraft offer in ‘real life’ (the difference approached statistical

significance) and were also somewhat less likely to feel discouraged from using the
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service in the future, compared to the Follow-on participant group. This indicates
that there are differences between the two delivery strategies. However, it is not clear
from these results exactly what might have triggered a more positive response to the
Signpost strategy. In order to explore this issue in more detail, two objectives were
identified for the follow-up experiments: firstly, a complementary questionnaire
would be designed with particular focus on the issues surrounding the proposal
design.features; and secondly, the use of contrasting SID delivery strategies would be

revisited (Experiment 3, Chapter 5).

In sum, contrary to the experiment prediction 2, the follow-on proposal did not have
a significantly negative impact on user attitudes to the service compared to the
signpost proposal. There was some indication (exit interview) that participants who
experienced the signpost strategy were more positive to receiving the overdraft offer

in real use of the service.

4.6.3 The impact of ‘perceived need’

" Perceived need for an overdraft is likely to have a significant impact on customers’
attitudes towards receiving an unsolicited SID in the automated banking service in
real life. It was established in the introduction to this chapter that real life behaviour,
needs and goals are difficult to recreate in a laboratory environment. A simplified
approach to the issue of perceived need was simulated in the experiment by including
a declining current account balance. The prediction was that participants who
received this lower balance would be more positively disposed toward the overdraft

offer (i.e. an interaction between proposal presence and balance level).

Results showed that balance level did have a significant impact on participants’
attitudes to the service — but these findings were in conflict with the experiment
predictions. Even before experiencing the proposal, the balance level was found to
have anvimpact on participant attitudes toward the service overall; not as a main
effect but as an interaction with both age and with gender. It is not surprising that the
balance level had an impact on participants’ attitudes; a balance higher or lower than
the participant would normally experience in real life may be perceived as a ‘positive

surprise’, or perhaps disconcerting. Perhaps more unexpected was the finding that
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different age groups, males and females would respond to the variation in balance

level differently.

One reason for the difference in response could be that participants experience
‘ceiling effects’: with a set of high scores in the UQO data there is no way of
expressing ‘improved attitude’ by increasing the score in UQ1. Given that there was
a difference in UQO, it could explain a difference (in opposite direction) in the
differential mean scores (UQ1-UQO). This theory is supported by the results of the
analysis of the change in attitude for the interaction between gender and balance,
after experiencing the SID; there was a significant difference in overall differential
scores for males in the two balance groups, the difference being in opposite direction

compared to overall responses prior to experiencing the SID.

The exit interview showed that the majority of participants in the group with the
declining balance were aware of a link between the low balance and the triggering of
the overdraft offer but, contrary to the experiment predictions, this did not influence
the overdraft take-up rate nor did it make participants more positively disposed
" towards the proposal (UQ1-UQO). The psychology of borrowing is likely to be multi-
factorial: there is unlikely to be one driver which explains people’s propensity to take
up offers of overdrafts. The evidence from this experiment supports this view insofar
as the single predictor of likelihood of taking up the overdraft offer (declining
balance) did not in fact influence participants’ behaviour or attitudes in the way
expected. Further research is needed in order to establish the true impact of perceived
need on user attitudes to automated banking. Such follow up studies are likely to
involve real-world behaviour or complex scenario building; issues which are outside
the scope of the current research. The remaining chapters in this thesis will be
concerned with the dialogue engineering and usability aspects of SIDs in automated

telephone banking.
In sum, contrary to experiment prediction 3, the ‘perceived need’ (established

through a low balance) did not have a significant positive impact on user attitudes to

the service with the overdraft offer. There was some indication (exit interview) that
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participants who experienced a decreasing balance (‘perceived need’) were more

positive to receiving the overdraft offer in real use of the service.

129



Chapter 5

Observe due measure, for right timing is in all things the most important factor.

- Hesiod (~700 BC), Greek poet -
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Experiment 2 — Dialogue location of system-
initiated digressive proposals

5.1 Introduction

Following on from Experiment 1, which investigated strategies for how to offer an
overdraft, the current research extends this to explore where to locate a SID. This is
achieved by deploying Signpost-style overdraft offers in three contrasting locations
within the dialogue of an automated telephone banking service. The prompt register
was, as in the experiment in the preceding chapter, worded such that it toned with the
existing prompts in the automated service as much as possible. SID location and
prompt register form the core dialogue engineering design issues in the current

experiment.

The current dialogue design features ‘hidden’ menu options, that is, new service
options introduced in the SID offer are active — but not explicitly listed - in the main
menu; this approach enables new options to be introduced into the automated
banking service without increasing the length or complexity of the main menu. The
future success of these SIDs will rely largely on the users’ ability to successfuliy
locate and select the hidden menu option within the automated service dialogue. In
order to determine the viability of the hidden menu approach, the current experiment
included the task of applying for an overdraft and participant performance data (task

completion and navigational route through the dialogue) were explored.

Following on from Experiment 1, it was established that the usability evaluation tool
(20-statement Likert-style questionnaire) could benefit from being complemented
with an additional set of attributes which are aimed at eliciting participants’ reactions
towards the SID; thus extending the evaluation of service usability to encompass
attitude towards the SID component itself. The construction of this additional ‘SID

questionnaire’ will be included in the Section 5.4.4 in this chapter.
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5.2 Design objectives

Three design objectives have been introduced and will be explored in the current
experiment: delivery location, prompt register and offer completion. The rest of this
section is concerned with a more detailed description of the design consideration and

the implementation particulars involved.

5.2.1 Dialogue engineering objective 1: Location for delivery

The SID prompt and dialogue style employed in this experiment are based on the
Signpost strategy of overdraft offers developed in Experiment 1. The main
characteristics of the Signpost offer are a short message, embedded within the normal
dialogue call flow, informing customers about the availability of the overdraft
facility and how to request an overdraft within the automated banking service (in this
case by saying “overdraft” at the menu of services). The Signpost strategy was
selected for this experiment as it lends itself to be used in all three of the chosen
locations of the dialogue: Welcome, ID&V (Identification and Verification) and
Transaction. The locations of these three offers are marked in the dialogue flow-
chart, Figure 16.

...incomingcall...__>|| WELCOME "

¢ [ “weLcome siD
_‘ I OFFER
Identification
& verification
Dialogue
D&V’
< | sipOFFER II
|| MAIN_MENUT'
l“balance”
BALANCE
" | [ TRANSACTION’
< | SiD OFFER

Figure 16. Overdraft offer dialogue, marking the locations of the Welcome, ID&V and

Transaction offers.
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The first of these three locations — the Welcome offer — follows the introductory
“Welcome to PhoneBank Express” message in the very initial stage of the phone call
to the service. The intention of locating the SfD here would be to inform all
customers about the availability of the overdraft option accessible from the main
menu. This location only really lends itself to SID offers with a general nature that
apply to all customers (the issue of making offers to ineligible customers is addressed
in Section 5.2.3 below). Due to its location in the dialogue it might be expected that
the proposal part of the Welcome message will pose a lower risk of distracting the
customer from their task at hand. However, an upfront message like this every time
the caller contacts the automated service may be perceived as annoying, especially if

the caller does not know how to bypass (barge through) the offer.

The second proposal variant was located immediately after a caller had been
successfully identified by a valid membership number and verified successfully
using their secret TIN. This version is referred to here as the ‘ID&V’ (identification
and verification) proposal. As the customer’s identity has been established the offer
can be targeted to suit the individual’s particular banking situation; additionally, the

risk of offering products to ineligible customers is reduced.

Finally, the third ‘Transaction’ offer was a nested prompt that followed a particular
transaction or sub-dialogue in the service — in this case after a balance request,
immediately after the amount had been played. The Transaction location enables
references to certain account details, a particular transaction, topic or service to be
made in the SID. The ability to create a logical link between offer information and
specific details in the dialogue can be useful but it could also be potentially more
distracting to the customer who is heavily involved with the task at hand and might
miss out on important product information in the SID. There is also the risk that,
having obtained the primary information (e.g. balance), the caller hangs up and does

not hear the SID offer at all.
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5.2.2 Dialogue engineering objective 2: Prompt register

The wordings of the SID overdraft offers were optimised based on their location in
the dialogue. The Welcome location proposal was worded in such a way as to be

general in nature and applicable to all callers:

“[Welcome to PhoneBank Express.] We’ve added a new overdraft facility to
this service. To find out more, just say overdraft at the menu of services”.

The ID&V location offer could — since the caller had been identified — be made

customer oriented with reference to specific amounts and accounts:

“You might like to know that you can have an overdraft of 400 pounds on
your current account. To find out more, just say overdraft at the menu of
services”. ‘

Similarly, the Transaction location offer could also be made customer oriented and —
since the balance information for the current account has just been played — an

anaphora (“this” account) was used instead of the account name.

“You might like to know that you can have an overdraft of 400 pounds on
this account. To find out more, just say overdraft at the menu of services”.

The dialogue module for handling overdraft requests (when selected from the main
menu) remains unchanged from Experiment 1 and is detailed in Appendix 2.1. The
overdraft limit was set to a fixed sum of 400 pounds and the caller could either
accept or reject this amount; there was no opportunity for negotiating a lower or

higher amount.

5.2.3 Contributing factors: overdraft completion and applicant eligibility

Coupled with user acceptance and app}ication usability, the future success of these
system-initiated proposals will rely largely on the users’ ability to successfully locate
and select the hidden menu option within the automated service dialogue. The
experiment design included an extra phone call in which participants were instructed
(following a balance and order of a statement) to also apply for an overdraft.
Participants’ inputs and navigational paths through the dialogue were logged and

analysed.
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Furthermore, because the Welcome SID offer occurs prior to the identification of the
cuétomer, a customer’s eligibility for an overdraft cannot be established at this stage
in the dialogue; this may subsequently lead to situations where an applicant who
pursues the offer has to be turned down. In order to investigate this effect, half of the
group of participants who experienced the overdraft offer in the Welcome location
were subsequently subjected to a rejection message when they went on to apply for

“an overdraft in their final call to the service.

5.3 Experiment predictions

The primary aim of the experiment was to assess the relative effectiveness of the
three offer locations described above. The main experiment predictions were as

follows:

1. Based on the findings from Experiment 1, it was predicted that the delivery of a
SID (overdraft offer) would have little or no impact on participants’ attitudes

towards the usability of the automated service.

2. The three SID proposals were similar in duration and the style of register applied.
Therefore, it was predicted that SID location would have little impact on
participants’ attitudes towards the automated service. It was predicted that
participants who experienced the Welcome SID might react negatively to the fact
that the offer would be experienced multiple times with repeat use of the
automated service. Furthermore, participants who experienced the Transaction
SID location might find the offer more intrusive and interruptive compﬁred to the

Welcome and ID&V SID groups.

3. The potential problem with the Welcome SID location is having to turn down
ineligible applicants; this is predicted to have a negative impact on attitudes

towards the automated service.
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5.4 Method

Chapter 3 provided an overview of the experiment method adopted in the current
research. This section provides further details that are relevant and specific to SID

Experiment 2.

5.4.1 Design

As indicated above, three different SID locations were explored. Experiment
analyses rely mainly on a between-group design; repeated-measures, within-group
comparisons were indirectly achieved by running between-group analyses on the
change in attitude — the differential scores — computed by subtracting baseline
questionnaire scores (obtained after two practice phone calls) from questionnaire
scores obtained after the third (SID offer) and fourth (overdraft request) phone calls.
Grouping (between-group) variables included age, gender, offer location (Welcome,

ID&V and Transaction) and outcome of overdraft request (rejected or accepted).

5.4.2 Participants

A cohort of 114 participants (50 males and 64 females) contributed to the evaluation
in Experiment 226 Participants were recruited from the general public and only five

of them had previous experience of using PhoneBank Express.

5.4.3 Materials

Participaﬂts were given the following personal banking details (described further in
section 3.3): a membership number, a TIN, details of two accounts (one savings
account and one current account). In contrast to Experiment 1, participants were not
given any priming materials or pamphlets on how to bperate the automated service;
instead they were told that they would be using an automated telephone banking

service — PhoneBank Express — and they could speak their commands or use the

% Data sets from 10 participants have been excluded from the analysis as they did not complete all
phone calls to the automated service, or because they had not experienced the SID offer. A further five
participant data sets also had to be excluded; these included three data sets where participants never
had the opportunity to try the overdraft task in call four (had hung up or were transferred), and two data
sets had corrupt system log files which could not be used.
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buttons on the telephone keypad. No other instructions on how to use the service (i.e.
which buttons to press or which words to use) were given. The sentenée in the third
error-level prompt (marked ‘MEM_NUM’, error=2 in section 3.3.2) “the membership
number as printed on your membership card” was removed to accommodate the

change in priming.

The main reasons for removing the priming from the experiment process was to
avoid inadvertently introducing an extra variable that is difficult to control for. In
Experiment 1 participants were given a few minutes to read through the PhoneBank
Express material at their own leisure (no obligations on how much or what to read).
Some participant read the material carefully while other participants just read
specific sections of the information. In light of this finding, participants were not
given any priming and the cheque task (which may require obtaining some more
detailed understanding of the ‘item search’ service option) was changed to ‘order
statement’. Subsequently, the system prompts was considered to give sufficient and

adequate guidance to users on how to use the service.

5.4.4 SID questionnaire

An additional questionnaire was constructed with the aim of capturing participants’
attitudes téward the SID dialogue (this will hereon be referred to as the ‘SIDQ’
questionnaire). The final set of 16 questionnaire items centred around a number of
‘themes’ relating to the characteristics of interrupting the flow of the dialogue and
making an unsolicited offer (the complete questionnaire as it appeared in the
experiment is included in Appendix 1.5). The SIDQ items were constructed
following the ‘Likert’ format described in 2.6.2, with an equal balance of positive
and negative statements. The first questionnaire construct concerns the ‘social
aspects’ of introducing a SID into the conversation and the impact that this may have

on the caller’s perception of the overdraft proposal:

The overdraft proposal was polite.
I found the overdraft proposal intrusive.
The overdraft proposal was annoying.

The overdraft proposal distracted me from what I was trying to do.
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Secondly, a set of four questionnaire items were devised to address ‘channel
suitability’ — the degree to which the SID offer is perceived to fit in with the rest of
system dialogue and the appropriateness of using an offer as a method for

introducing this kind of information.

The overdraft proposal was too long.

The overdraft proposal interrupted the call too much.

It is appropriate to have overdraft proposals in this kind of automated service.

The overdraft proposal is an efficient method for giving product information.

The third construct related to the caller’s trust in the service: if the caller considers
the automated service a reliable source for receiving this kind of offer information, or
if they would prefer a human agent to approach them about the overdraft instead.
Furthermore, the construct aimed to establish whether or not callers found that they

could carry out the overdraft application through the automated service.

I would trust the automated service to give me appropriate overdraft information.
I’d prefer an overdraft proposal to be made by a human agent rather than the
" automated service.

If I needed an overdraft, I would be happy to apply through the automated service.

I wouldn’t rely solely on the automated service when seeking an overdraft.

The fourth construct concerned the callers’ perceived understanding of the overdraft
proposal: whether or not the information was easy to understand and whether or not
callers found that they had received enough information to be able to apply for an

overdraft through the automated service.

I now know how to use the automated service to apply for an overdraft.

The overdraft proposal was easy to understand.

Finally, it was desirable to establish whether or not callers appreciated the overdraft
proposal (its perceived helpfulness) or felt that they were interested in the

information.
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The overdraft proposal information was helpful.

The overdraft proposal was irrelevant to me.

The questionnaire statements were randomly entered into the questionnaire, followed
by a row of seven tick boxes where respondents could express degrees of ‘strongly
agree’ to ‘strongly disagree’. Before administering the SIDQ questionnaire the
researcher took care to establish that the participant had noticed the overdraft
proposal and point out that the questionnaire related to the participant’s attitudes to

" the overdraft proposal.

5.4.5 Procedure

Participants were assigned to one of the three experiment conditions at random:
Welcome SID location (50% in the eligible for overdraft group and 50% in the
ineligible for overdraft); ID&V SID location; and Transaction SID location. Upon
arrival, the participant was greeted and asked to take a seat by the telephone. A
further modification to the experiment procedure was to move the demographic and
technographic information capture (questionnaire available in Appendix 2.3) to the
very end of the experiment session; this was done in order to reduce the risk of
inadvertently making participants commit themselves to a specific ‘profile’ that they
feel should be upheld and which, as a consequence, may have an impact on their

ensuing responses.

The participant received instructions about the experiment and was then given a
sheet containing the fictitious persona details (see Section 3.7 for a more detailed
description). The participants’ tasks were to make telephone calls (four in total) to
the automated banking service to find out the balance of ‘their’ current account and
then order a printed statement?’ for ‘their’ savings account. Participants were asked -

to take a note of the balance (the balance fluctuated slightly in order to maintain

27 The ‘order statement’ task was chosen over the ‘find cheque’ task used in Experiment 1 as
participants were given no priming on the functionality of the automated service; thus, main menu
options that are not particularly self-explanatory, such as the ‘item search’, are likely to be confusing
and it might not be clear that cheque information is actually available through selecting ‘recent
transactions’.
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participants’ engagement in monitoring the accounts). These two tasks were then
repeated through each of the four phone calls. On the third call participants were
exposed to an overdraft proposal and in the fourth call they were instructed (in
addition to the balance and order statement tasks) to apply for an overdraft and to
write down the result of the application. The task sheet for the fourth phone call is
available in Appendix 3.1. The dialogue functionalities for the balance and order

statement tasks are explained in further detail in sections 3.3.5 and 3.3.6.

The experiment session proceeded in a number of clearly defined stages which are
outlined in Table 18 below. All participants in the experiment made their first two
phone calls to the same, core, version of the automated service (without SID offers).
Following the completion of the second call, participants were then asked to
complete an attitude questionnaire (Appendix 1.4) to establish the reference level of

the usability of the service; this questionnaire will be referred to here as ‘UQ0’.

Experiment . . .

stage Experiment condition Materials used
Welcome, . .
introduction, Same for all participants Persona details
priming

Two phone calls
to core service

Same for all participants

Task sheets (in each call obtain
balance; order printed statement)

Usability
assessment

Same for all participants

Usability questionnaire (UQO)

One phone call
to service with

1: Welcome proposal location

proposal . . Task sheet (obtain balance; order
2: ID&V proposal location printed statement)

3 versions . . .

implemented 3: Transaction proposal location

Usability Usability questionnaire (UQ1)

assessment SID offer questionnaire (SIDQ)

One phone call

1: Overdraft request accepted (all

Task sheet (obtain balance; order

to service participants, except 50% of the
Welcome proposal group) printed statement; apply for an

|2n":, elresr:;r:lst ed 2: Overdraft request rejected (50% of overdraft)

P the Welcome proposal group)
Usability - . .
assessment Usability questionnaire (UQ2)
De-briefing De-briefing interview
interview Demographic questionnaire

Table 18. Overview of Experiment 2 procedure.
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During the third call to the service, participants experienced the overdraft proposal.
After this phone call participants completed the same attitude questionnaire but
focussing on their experience of the service in last call (referred to as ‘UQL’).
Additionally, after establishing that the participant had noticed the information about
the overdraft’®, the ‘SIDQ’ was administered with the instructions that the use of
‘overdraft proposal’ in the questionnaire referred to the overdraft information

experienced.

In the fourth and final call to the automated service, participants were instructed to
(in addition to the balance and order statement task) also apply for an-overdraft and
note down the result of their request. Following the completion of this phone call,
participants completed another usability questionnaire (‘UQ2’). The session was then
ended with a de-briefing interview and the demographics/technographics

questionnaire. A summary of the experiment design is provided in Table 19.

2 participants were asked if they “had notice something different with the service in the last call”.
Participants who did not mention the overdraft message themselves were prompted for this information
directly. All participants (in the SID delivery group) had heard the overdraft offer.
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Title Experiment 2: location for delivery
Design One independent sample, between-subjects design adopted
E2.1 The system-initiated digression would have no impact on
' participant attitudes to service usability.
L The location of delivery would have little impact on participants
Predictions E2.2 | attitude to service usability. The Transaction location would be
perceived to be more intrusive.
E23 Having to turn down ineligible customers would have a negative
’ impact on attitudes toward service usability.
1 Application: service version (3 levels)
Independent 2 Application: overdraft request outcome Welcome group (2 levels)
variables 3 Participant: gender (2 levels)
4 Participant: age group (3 levels)
Dependent 1 Usability questionnaire, ‘UQQ’, 'UQ1’ and ‘UQ2’ (1-7 Likert scale)
variables SID questionnaire, ‘SIDQ’ (1-7 Likert scale)
Other data De-briefing interview
Location University Research Centre, central Edinburgh
Participant N =120 (target, 30 participants in each experiment condition)
cohort
Remuneration £20
Duration Approximately 40 minutes

Table 19. Summary table of the SID location Experiment 2.

5.5 Results

The results analysis presented in this section was based on data entries from
participants (N = 114) who had managed to successfully complete all their four
phone calls to the service. Results include: demographic/technographic details, task
completion fates, navigational path (for the overdraft application task), usability and

SID evaluation ratings and de-briefing interview data.

5.5.1 Demographic/technographic data

Table 20 details the participant age and gender distribution for each experiment
condition. The sample was overall well balanced by gender, although some cells
were slightly over represented. There was also a bias evident towards the youngest

age group, consequential from the recruitment process.
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About 45.5% of participants (N = 50) stated that they had used an automated
telephone banking service for their personal banking needs, prior to taking part in the

experiment.
Experiment condition
Age Welcome  ID&V Transaction
Gender proposal proposal proposal Total

group location location location

18-35 Male 13 11 7 31
years | Female 13 15 16 44
3649 Male 1

years Female 1

50+ Male 6 2 4 12
years | Female 7 15

Total 39 37 38 N=114

Table 20. Analysis of participant cohort by age, gender and experiment condition.

5.5.2 Task completion

Task completion rates were based on system log data and required: (1) that the
participant had taken a (correct) note of the current account balance; (2) that they had
completed a request for a printed statement on their savings account; and (3), in the
final phone call, that they had successfully requested an overdraft (irrespective of
their request having been accepted or rejected). Overall, task completion rates for
both the balance request and statement order were high (>90%, Table 21). In

contrast, only 63.2% of participants requested an overdraft.

Call 1 . Call 2 Cali 3 Call4
Balance 112 (98.2%) 113 (99.1%) 113 (99.1%) 114 (100%)
Order statement 103 (90.4%) 106 (93'.0%) 109 (95.6%) 110 (95.6%)
Overdraft request N/A N/A N/A 72 (63.2%)

Table 21. Task completion success rates for each of the four phone calls to the automated

service.
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Overdraft task completion rates were further explored in terms of age (Table 22),
gender (Table 23) and SID offer location (Table 24). Chi-square tests showed that
the difference in overdraft task completion rates between males and females was

statistically significant [p = .006].

18-35 36-49 50+
Requested
o?rerdraft 45 (60.0%) 7 (58.3%) 20 (74.1%)
Did not request
ove?draft 30 (40.0%) 5 (41.7%) 7 (25.9%)

Table 22. Overdraft task completion rates (fourth pheone call) based on age group factor.

Males Females
Requested
o?rerdraft 39 (78.0%) 33 (51.6%)
Did not request
ove(rldraft 11 (22.0%) 31 (48.4%)

Table 23. Overdraft task completion rates (fourth phone call) based on gender.

Welcome . ID&V Transaction

Requested
o?,erdraft 28 (71.8%) 21 (56.8%) 23 (60.5%)

Did not request
ove?draft 11 (28.2%) 16 (43.2%) 15 (39.5%)

Table 24. Overdraft task completion rates (fourth phone call) based on SID offer location.

In each of the four phone calls to the service, participants tended to carry out the
tasks in the order prescribed on the task sheet, i.e. balance first and then order
statement. Once the participants had completed the balance request they were faced
with the prompt “would you like another service?”. At this point in the dialogue the
order statement task could be carried out in three different ways. The participant
could volunteer the “order statement” command and thus bypass the menu listings
altogether. Alternatively, the participant could instead answer “yes” causing the
service to loop back to the Main Menu ‘a’ prompt (Figure 4): “please select balance,
recent transactions or another service”. Again, here participants could volunteer

“order statement” or say “another service” in order to hear the Main Menu ‘b’ half of
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the menu listing. And finally, participants could then say “order statement” after
waiting to hear the option being listed in Main Menu ‘b’. Based on at which point in
the dialogue “order statement” had been uttered, participants were grouped according
to their propensity to ‘volunteer’ input information. Those who had said “order
statement” before hearing it listed in the Main Menu ‘b’ in at least one of their four
phone calls were labelled ‘volunteered’ (N = 39); the remaining participants were

labelled ‘not volunteered’ (N = 75).

Table 25 shows the overdraft task completion rates, analysed in terms of participants’
volunteering behaviour. The overdraft task success ratio for the ‘volunteered’
participants was significantly higher than for the ‘not volunteered’ participants who
had said “order statement” only after hearing it listed in the Main Menu ‘b’ in all of
their four calls (N = 114, p = 0.001)*. Only six participants (15.4%) in the volunteer
statement group failed to complete the overdraft task (all of them having listened to
both Main Menu ‘a’ and ‘b’).

Volunteered Not volunteered
Requested
o?/erdraft 33 (84.6%) 39 (52.0%)
Did not request
overdraft 6 (15.4%) 36 (48.0%)

Table 25. Overdraft task completion rates (fourth phone call), based on “order statement”

volunteering behaviour.

The findings above suggest that volunteering behaviour and gender have a significant
impact on participants’ ability to complete the overdraft task. The question therefore
arises whether or not there are any significant variations in the propensity to
volunteer input between males and females. Results showed that 42.0% (N = 21) of
males and 28.1% (N = 18) of females volunteered “statement” in at least one of their
phone calls, however, this difference was not strong enough to produce a statistically
significant effect (N = 114, p = 0.164).

9 Similar statistical findings were obtained when using volunteering behaviour from the first two phone
calls only (N = 114, p = 0.002). This indicates that the system-initiated proposal had little or no impact
on participants’ volunteering behaviour.
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Figure 17 shows the overdraft completion ratio for males and females, split
according to statement volunteering behaviour. Within the male participant group,
volunteering behaviour did not have a significant effect on overdraft task completion
(N =50, p=0.319); some 86% (N = 18) of the male volunteered subset (N = 21)
completed the overdraft request compared with 72% (N = 21) in the male not
volunteered subset (N = 29). In contrast, volunteering behaviour in the female
participant group had a strongly significant impact on overdraft task completion
(N=64, p=0.002); some 83% (N = 15) of the female volunteered subset (N = 18)
completed the overdraft request compared with 39% (N = 18) in the female not
volunteered subset (N = 46).

1 @ Volunteered
0.9 @ Not volunteered

Males Females

Figure 17. Overdraft task completion ratio for male and female participants, split according to

whether or not they had volunteered “order statement” during at least one of their four phone

calls.

As described in the section 5.4.2, about half of participants (N = 50) stated that they
had prior experience of using an automated telephone banking system for their
personal banking. Of these, 58.0% (N = 29) of participants with previous telephone
banking exposure completed the overdraft, compared to 68.3% (N = 41) of
participants who had no previous exposure (non-significant, N = 110, p = 0.321). In
terms of volunteering behaviour, 30.0% (N = 15) of participants with previous
exposure volunteered statement at least once during their four phone calls, compared

with 36.7% (N = 22) of those with no previous exposure.
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5.5.3 Usability ratings prior to experiencing the SID (UQO)

In the third phone call to the service, participants experienced a system-initiated
overdraft offer in one of three locations. Participants’ attitudes towards the service
were measured both following their second practice phone call (UQO0), immediately
prior to experiencing the SID, and then after completing the phone call with the SID
delivery (UQ1). Responses to the usability questionnaires were analysed, both in
terms of overall mean scores and according to means for individual attributes (per

statement analysis).

A univariate ANOVA was run on participant responses from UQO with age and
gender as between-group variables (Table 26). There was a moderate effect for age
(questionnaire mean scores: 18-35 M = 4.70; 36-49 M = 5.16; 50+ M = 4.33). Post
Hoc tests revealed that the difference between the oldest (with the lowest mean score
overall) and the mid-age group (with the highest mean score overall) was significant
[p = .049].

Type Il

Sum of Mean
Source Squares df | Square F Sig.
Between-participant effects
AGE 6.141 2 3.071 | 3.070 .050
GENDER .084 1 .084 .084 J73
AGE * GENDER 408 2 .204 .204 .816
Error 108.022 | 108 1.000

Table 26. ANOVA on overall usability mean scores (UQO).
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Univariate ANOVAs (with between-group variables age and gender) were also
performed on each of the individual 20 UQO statements; score profiles for main
factors are shown in Chart 12 and Chart 13. Only two individual questionnaire items
were statistically significant with regards to age: the preference for speaking to a
human being [df = 2, F = 3.096, p = .049] with Post Hoc tests revealing statistically
significant differences [p = .037] between the mid-age group and the older age
group; the perceived friendliness of the service [df = 2, F = 5.016, p = .008], again,
with the difference between the mid- and older age groups statistically significant
[p = .007]. There were no significant effects found for gender (Chart 13).

There were no significant interactions between factors in the analyses of UQO.
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Chart 12. Main scores for UQO attributes, split according to age factor with three levels [*p<.05;
**p<.01].
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Chart 13. Main scores for UQO attributes, split according to gender.

5.5.4 Changes in usability ratings following SID (UQ1-UQO)

The second set of analyses concerned the impact of the presence of a SID on
participants’ attitudes towards service usability. This change in attitude was
measured using the differential scores, computed by subtracting the UQO scores from
the UQ1 scores. A univariate ANOVA was then run with age, gender and offer
location (three levels: referred to as Welcome, ID&V and SID Location) as between-
group variables.

There were no statistically significant differences for main effects of age, gender or
SID location. The Intercept value in Table 27 represents the participants’ overall
change in attitude (positive or negative, compared to 0 which would equal no
change). Based on the value obtained [p = .790], it was concluded that the presence
of a SID did not have an impact on participants’ attitudes towards service usability
overall.
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Type lll

Sum of Mean
Source Squares | df | Square F Sig.
Between-participant effects
Intercept 032 1 032| .072| .79
AGE 931 2 465 | 1.037 | .358
GENDER 1.146 1 1.146 | 2553 | .113
SID_LOCATION 115 2 057 .128| .880
AGE * GENDER 160 2 .080( .179| .837
AGE * SID_LOCATION .399 - 00| 222 | .925
GENDER * SID_LOCATION 341 2 170| .379| .685
AGE * GENDER * SID_LOCATION AT7 4 119 | 266 | .899
Error 43.080 | 96 449

Table 27. Univariate ANOVA on differential usability mean scores (UQ1-UQ0).

Differential attitude scores (UQ1-UQ0) were also computed for each of the
individual questionnaire statements and Univariate ANOVAs (with the same
between-group variables) were performed. Differential score profiles for overall
scores (Intercept) and for factors age, gender and SID location are shown in Chart
14, Chart 15, Chart 16 and Chart 17 respectively.
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Chart 14. Differential score profiles (UQ1-UQO0), overall scores [*p<.05].
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Chart 15. Differential score profiles (UQ1-UQ0), split according to age group [*p<.05; **p<.01].
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Chart 16. Differential score profiles (UQ1-UQ0), split according to gender [*p<.05].
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Chart 17. Differential score profiles (UQ1-UQO0), split according to SID location.

There were very few statistically significant differences in the analyses. Overall
(Chart 14), participants’ attitude towards the usability of the service changed in that
they (represented by ‘competency’ in the profile chart) knew better what to do when
operating the automated service [df = 1, F = 6.916, p = .010]; however, their attitude
towards the clarity of the voice had been reduced [df = 1, F = 6.281, p = .014].

Two questionnaire items showed statistical significance in the age group comparison
of differential scores (Chart 15): perceived friendliness of the service [df = 2, F =
3.660, p = .029] and the degree to which participants enjoyed using the service [df =
2, F =5.174, p = .007]. Post Hoc tests revealed significant differences between the
two older age groups in terms of perceived friendliness [p = .043]; and significant
differences for enjoying using the automated service, both between the youngest and
mid-age groups [p = .016] and between the mid-age and oldest age groups [p =
.001].

Only one questionnaire item turned out significantly different when comparing the
change in attitudes between males and females (Chart 16): after the third phone call
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with the SID offer, female participants found the service less complicated to use [df =
1, F=5.270,p = .024].

There were no significant differences for analyses of differential scores based on SID
offer location (Chart 17). Furthermore, there were no significant interactions between

factors in the analyses of the differential scores.

5.5.5 Attitudes towards the SID dialogue component (SIDQ)

The current experiment included an additional set of 16 questionnaire statements —
referred to here as ‘SIDQ’ — addressed at capturing participants’ attitudes towards the
SID offer which occurred during the third call to the service. All participants
(N = 114) completed this questionnaire after it had been established that they were all
aware that an overdraft offer had been played (there was no control-group in the
experiment). A univariate ANOVA was run on the SIDQ mean scores with age,

gender and offer location as between-group variables (Table 28).

As for the analysis of UQO above, there was a moderate effect for age (questionnaire
mean scores: 18-35 M = 4.34; 36-49 M = 4.11; 50+ M = 3.56). Post Hoc tests
revealed that the difference between the oldest (with the lowest mean score overall)
and the youngest group (with the highest mean score overall) was significantly
different [p = .003].

Type Il

Sum of Mean
Source Squares df | Square F Sig. |
Between-participant effects
AGE 8.154 2 4.077 | 3.843 .025
GENDER ’ .668 1 .668 .630 429
SID_LOCATION 2.006 2 1.003 .945 .392
AGE * GENDER .047 2 .024 .022 .978
AGE * SID_LOCATION 1.570 4 .393 370 | -.829
GENDER * SID_LOCATION .200 2 .100 .094 910
AGE * GENDER * SID_LOCATION 6.325 4 1.581 | 1.490 211
Error 101.852 [ 96 1.061

Table 28. Univariate ANOVA on usability mean scores (SIDQ).

¢
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Univariate ANOVAs (with between-group variables age, gender and SID location)
were also performed on each of the individual SIDQ statements; score profiles for
main factors are shown in Chart 18, Chart 19 and Chart 20.

Six questionnaire items were statistically significant with age as main effect (Chart
18). On the issue of feeling happy to apply for an overdrafi through the service [df =
2, F = 4.839, p = .010], Post Hoc tests showed that oldest age group took a more
negative attitude than both the mid- [p = .008] and the youngest [p = .024] age
groups. The remaining items revealed significant differences mainly between the
youngest and oldest participants groups, with the oldest participants taking a more
negative attitude to the SID dialogue. The oldest age group significantly preferred a
human agent to make the overdraft offer [df = 2, F = 4.772, p = .011, Post Hoc =
.004], thought it was harder to understand the overdraft offer [df =2, F=5.181,p =
.007, Post Hoc = .001], perceived the information in the offer less relevant [df =2, F
= 3.340, p = .040, Post Hoc = .015], found the offer less appropriate for this kind of
service [df= 2, F = 4.305, p = .016, Post Hoc = .005] and found the method of using
offers to give product information as less efficient [df = 2, F = 3.687, p = .029, Post
Hoc = .011].

Chart 18. Mean score profiles (SIDQ), split according to age group factor [*p<.05; **p<.01].
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There were no statistically significant differences in the analysis based on gender
(Chart 19). In terms of proposal location (Chart 20), it can be summarised that the
Welcome location generated the most positive responses [M > 4, above ‘neutral’
response] in terms of perceived social characteristics (items infrusiveness,
annoyance, distraction) and channel suitability (interrupted the call and
appropriateness) compared to the ID&V and Transaction location [M < 4, below
‘neutral’]. However, it was only one questionnaire item, the appropriateness of the
overdraft offer in the service, which was statistically significant [df = 2, F' = 3.900, p
= .024]: the Welcome group was significantly more positive toward the offer
compared with the ID&V [p = .002] and the Transaction [p = .000] groups.

There were no significant interactions between factors in the analyses of SIDQ.

IS, fﬂ”’f“fﬁf

Chart 19. Mean score profiles (SIDQ), split according to gender.

Issues concerning reliability and consistency in the construction of new
questionnaires were introduced in Section 3.10.5. Cronbach’s Alpha is commonly
applied as a method for measuring the average inter-item correlation; if the inter-item
correlation is sufficiently high (>.75) it can be concluded that the items measure a
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single unidimensional latent construct. The Cronbach’s Alpha for SIDQ was .90,
which suggests a satisfactory level of consistency.

Chart 20. Mean score profiles (SIDQ), split according to proposal location [*p<.05].

5.5.6 Changes in usability ratings after overdraft application task (UQ2-UQO)

In their fourth phone, participants were instructed to apply for an overdraft. Their
attitudes toward the service usability was measured after this phone call (UQ2). To
explore the impact of the overdraft application task on participant attitudes to the
service, the differential scores were computed by subtracting the baseline usability
measure (UQO) from scores obtained after phone call four (UQ2). Univariate
ANOVAs were run on the differential scores (N = 96), excluding the subset of
participants in the Welcome group who had been assigned the condition ‘not eligible
for an overdraft’. Between-participant variables were age, gender and SID location
(Table 29). Overall, the drop in attitude to service usability (M = -0.457) was highly
statistically significant [Intercept, p = .000].
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Univariate ANOVAs were also computed on the differential scores for individual
questionnaire items. Profile charts for differential scores based on Intercept (Chart
21), age (Chart 22), gender (Chart 23) and SID location (Chart 24) are shown below.

Type il

Sum of Mean
Source Squares | df | Square F Sig.
Between-participant effects
Intercept 10027 | 1| 10027 | 14.061 |.000
AGE 1315 2 657 922 | .402
GENDER 1616 1 1616 | 2.267|.136
SID_LOCATION 3124| 2| 1562| 2190]|.119
AGE * GENDER 761 2 .380 533 | .589
AGE * SID_LOCATION 3169 | 4 792 | 1111 .357
GENDER * SID_LOCATION 1437 2 719| 1.008 | .370
AGE * GENDER * SID_LOCATION 3989 | 4 997 | 1.398 | 242
Error 55624 | 78 713

v Table 29. Univariate ANOVA on differential mean scores (UQ2-UQO), for participants who
were eligible for an overdraft (V= 96).

Chart 21. Differential score profile (UQ2-UQO), for participants who were eligible for an
overdraft (NV = 96), [*p<.05; **p<.01].
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Chart 22. Differential score profile (UQ2-UQO0), split according to age groups for participants
who were eligible for an overdraft (N = 96). Note, the lack of statistical significance for items
such as in control are due to small participant sample in the 36-49 age group.
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Chart 23. Differential score profile (UQ2-UQO), split according to gender for participants who
were eligible for an overdraft (N = 96), [*p<.05].
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Chart 24. Differential score profile (UQ2-UQO0), split according to SID location for participants
who were eligible for an overdraft (V= 96), [*p<.05; **p<.01].

The change in attitude was negative and statistically significant for a large number of
questionnaire items (Intercept values, Chart 21). In comparison with attitudes after
the first two phone calls to the service (UQO), participants found the service in the
fourth phone call more confusing to use [df = 1, F = 16.194, p = .000], that they had
to concentrate harder [df = 1, F = 7.163, p = .009] and felt more flustered [df = 1, F
=4.193, p = .044]. Participants also found the service more frustrating to use [df = 1,
F=11.890, p =.001], more complicated [df = 1, F = 13.451, p = .000] and that they
felt less in control when using the service [df = 1, F = 8.485, p = .005]. There were
significant reductions in the perceived ease of use [df = 1, F = 5.876, p = .018] and
the clarity of the voice [df = 1, F = 7.474, p = .008]. Participants were also less happy
about using the service again [df = 1, F = 6.359, p = .014] and felt that the service
was in more need of improvements [df = 1, F = 7.650, p = .007].

There were no statistically significant differences in the analysis of individual items
based on age groups (Chart 22). In the gender analysis (Chart 23), two items were
statistically significant: female participants felt more under stress [df = 1, F = 6.052,
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p = .016] and would more strongly prefer to speak to a human [df =1, F =5.808, p =
.018] than did male participants.

In the analysis for SID location (Chart 24), there were statistically significant
differences in terms of feeling flustered [df = 2, F = 4.727, p = .012], perception of
knowing what to do (competency) [df = 2, F = 3.231, p = .045] and preference for
speaking to a human being [df = 2, F = 5.377, p = .006]; Post Hoc tests revealed no
further statistical differences. Furthermore, there were differences in perceived ease
of use [df =2, F = 4.035, p = .021] where the Post Hoc test revealed statistically
significant differences between the Welcome and ID&V groups [p = .035] and
between the Welcome and Transaction group [p = .007].

A number of interaction between factors were significant; these are summarised in
Table 30. In addition, there was also a three-way interaction for the perceived

politeness of the automated service (AGE*GENDER*SID_LOCATION, p = .033).

Questionnaire item Interaction p-value
I felt flustered when using the service. AGE*SID_LOCATION .043
I felt under stress when using the service. AGE*GENDER .006

When I was using the service I always knew

what I was expected to do. ACE RS OUNTION .
AGE*SID_LOCATION .044

I would prefer to talk to a human.
GENDER*SID_LOCATION .006

Table 30. Summary of significant interactions for differential scores (UQ1-UQO0), for

participants who had experienced a SID offer and were eligible for an overdraft (V= 96).

Task completion rates in Section 5.5.2 revealed that a significant subset of
participants (36.8%) failed to request an overdraft. Differential scores for
participants, split according to whether they had said “overdraft” or not, are shown in
profile Chart 25; participants who failed to complete the overdraft request took a

more negative attitude to the usability of the service.
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—&— Said "overdraft"
—#— Did not say "overdraft"

Chart 25. Differential score profile (UQ2-UQO0), for participants eligible for an overdraft (N =
96), split according to whether they had said “overdraft” or not [*p<.05; **p<.01].

In brief, ANOVAs (with age, gender and SID location) run on overall scores showed
that the change in attitude (Intercept) within the ‘said overdraft’ group was not
significant [N = 56, df = 1, F = 2.338, p = .134]; the change in attitude within the
‘did not say overdraft’ group was highly significant [NV = 37,df= 1, F = 61.638, p =
.000].

Overdraft task completion had a direct impact on the dependent variable — but was
not part of the main experiment manipulation. The relationship between the
independent variables in this causal model is illustrated in Figure 18. The ANOVA
(with specified factors age, gender and SID location) analyses the fotal effect of the
independent variables on attitude scores; this relationship between variables is
illustrated (all arrows) in Figure 18.

The ANOVA can be extended to include overdraft task completion as a covariate
(ANCOVA); this analysis controls for the effect of the covariate by adjusting the
dependent variable scores to what they would be if everyone had the same result on
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the covariate; this is illustrated in Figure 18 where the effect of the covariate has
been removed (dashed arrows). An ANOVA is then applied on the adjusted scores
and the direct effect of the independent variables (age, gender and SID location) on
attitude scores (solid arrows) is obtained. ANCOV A increases the power of an F-test
by removing unsystematic variance (noise) in the dependent variable; using

covariates can show larger effects or can result in effects being eliminated.
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Figure 18. The effect of the independent variables (age, gender and SID location) on attitude,
analysed into effects mediated by overdraft task completion (dashed arrows) and direct effects

when task completion is controlled for (solid arrows).

To conduct an ANCOVA, the ‘assumption of homogeneity of regression slopes’
needs to be tenable; that is, the relationship between the dependent variable and the
covariate needs to be the same for all groups of participants. To achieve this, an
ANCOVA was run with a customised model which tested the interaction between the
covariate and the independent variables (full factorial customised model). Results
from this analysis showed that there were no significant interactions between the
covariate (overdraft completion) and the independent variables; thus, the assumption
of homogeneity of regression was satisfied and the ANCOVA could be performed on

the data with overdraft completion specified as the covariate.

The overall results from the ANCOVA (independent variables: age, gender, proposal
and overdraft completion as covariate) are presented in Table 31. The significance
value obtained for the covariate (OD_COMPLETION) clearly indicates that the

covariate significantly predicts the dependent variable.
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Type il

Sum of Mean
Source Squares df | Square F Sig. |
Between-participant effects
Intercept 22.593 1 22.593 | 40.402 | .000
OD_COMPLETION 12.566 1 12.566 | 22.471 | .000
AGE 1.418 2 .709 1.268 | .287
GENDER .094 1 .094 169 | .682
SID_LOCATION 2.858 2 1.429 2.556 | .084
AGE * GENDER .999 2 500 .894 | 413
AGE * SID_LOCATION 2.073 4 518 927 | .453
GENDER * SID_LOCATION .082 2 .041 .074 | .929
AGE * GENDER * SID_LOCATION 2.600 4 .650 1.162 | .334
Error 43.089 | 77 559

Table 31. Univariate ANCOVA on differential mean scores (UQ2-UQO0), for participants who

were eligible for an overdraft (V = 96).

ANCOVA analyses were also performed on individual differential scores; the
significance values with the covariate included are marked in Chart 25, The
inclusion of the covariate (compared with the original ANOVA displayed in Chart
25) resulted in a further five items showing significant differences (Intercept) which
are summarised here: perceived stress [p = .001], knowing what to do (competency)
[p = .002], reliability [p = .003], efficiency [p = .013] and enjoying using the service
[p = .001]. Remaining items which were significant in the original ANOVA analysis
remained significant in the ANCOVA analysis — their p-values now all at the higher
level of significance [p < .01] (except clarity of the voice where the p-value was at

the lower significance, p < .05, but was non-significant in the original analysis).

In the analysis based on the gender factor, the two items (perceived stress and
preference for speaking to a human), which were significant in the ANOVA analysis
(Chart 23), were reduced to non-significance in the ANCOVA analysis. This could

* The findings regarding the impact of overdraft completion are secondary to the main focus of the
research and are therefore presented in abbreviated form, omitting F-values. It will suffice to conclude
here that overdraft completion rate had a significant impact on user attitudes.
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be explained by the fact that significantly more males than females succeeded with

the overdraft request and the inclusion of the covariate cancelled out this difference.

Furthermore, the questionnaire item knowing what to do (competency), significant
for the SID location factor in the ANOVA (Chart 24), was non-significant in the
ANCOVA analysis. Items felt flustered and service easy to use, at the lower level of
significance in the ANOVA analysis (p<.05), were highly significant (p<.01) in the
ANCOVA analysis whereas the reverse change in significance levels were obtained

for item prefer to speak to a human.

In the interactions for factors specified in Table 30, perceived stress and feeling
flustered remained at the same significance level in the ANCOVA. The interactions
for knowing what to do and prefer to speak to a human (AGE*SID_LOCATION
interaction) became non-significant; the interaction (GENDER*SID_LOCATION) for

prefer to speak to a human remained highly significant.

5.5.7 Impact of eligibility for overdraft (UQ2-UQO)

The issue with having to turn down potential applicants was modelled by including
an ‘ineligible for overdraft’ group in the Welcome SID location condition.
Subsequently, when these participants requested an overdraft they were refused. The
impact of having to turn down an applicant was evaluated by running univariate
ANOV As on the differential scores from participants who experienced the Welcome
SID proposal and who had also said “overdraft” (N = 28). Between-participants
variables were: age, gender and overdraft eligibility (two levels, N = 15 in the
‘overdraft allowed’ group and N = 13 in the ‘overdraft refused’ group). With such a
low number of participants, some treatments had counts of ‘0’; the GLM sums of
squares (described in Section 3.10.4) were adjusted accordingly to Type IV in order

to account for missing cells.
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Type IV

Sum of Mean
Source Squares | df | Square F Sig. |
Between-participant effects
Intercept 3.857 1 3.857 5.680 | .028
AGE 2.547(b) 2 1.274 1.876 | .181
GENDER .055(b) 1 .055 .081 | .779
OD_ELIGIBLE 2.819(b) 1 2.819 4.153 | .056
AGE * GENDER 1.961(b) 1 1.961 2.889 | .106
AGE * OD_ELIGIBLE 1.061(b) 2 530 781 | 472
GENDER * OD_ELIGIBLE .008(b) 1 .008 011 | .916
AGE * GENDER * OD_ELIGIBLE .000 0 a
Error 12900 | 19 879

Table 32. Univariate ANOVA on differential mean scores (UQ2-UQO0), for participants in the
Welcome group who had said “overdraft” (N = 28).

For the participant group as a whole (Table 32), the overall change in attitude (UQ2-
UQO) was moderately significant [p = .028]. The impact of overdraft eligibility
(oD_ELIGIBLE) approached significance [p = .056]: the overdraft eligible participant
group rated the service usability more positively overall (M = 0.1340) compared to

the overdraft ineligible group (M = -0.7253).

On a per questionnaire statement basis there was statistical significant drop in
attitude (Intercept) for: feeling the service was complicated [df = 1, F = 8.824, p =
.008], knowing what to do [df = 1, F =5.271, p = .033], feeling in control [df =1, F =
5.767, p = .027), clarity of the voice [df = 1, F = 4.712, p = .043], service reliability
[df = 1, F = 5.663, p = .028], feeling the service needs improvements [df = 1, F =
10.780, p = .004], efficiency of service [df = 1, F = 4.469, p = .048] and politeness of
the service [df =1, F=5.193, p = .034].

For main effects, there was significant difference in perceived reliability of the
service [df = 1, F = 10.780, p = .004] where eligible applicants were more positive
towards the service (M = 0.4667) compared to ineligible applicants (M = -1.1538).
Furthermore, ineligible applicants (M = -1.4615) found that the service needed
improvement more than eligible applicants did (M = 0.1333), [df =1, F=8.382,p =
.009].
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5.5.8 Overdraft application task: utterance data

At each stage in the dialogue, system log files were used to record information about
participants’ interaction with the service. The log files contained details of the system
prompt played, the error level, the recognition result returned by the system and
whether the participant responded with voice or touch-tone button input. This data
was then used to obtain information about each participant’s navigational route

through the system.

This section is concerned with participants’ navigational route through the service up
to the point of succeeding (or failing) to complete the overdraft request task. For this
purpose, only the log data after the participant had completed the balance and
statement order tasks in the fourth phone call will be considered. Thus, the analyses
described in this section start at the dialogue stage where the caller is faced with the
system prompt “would you like another service?” (Figure' 4) and the task at hand at

this point is to apply for an overdraft on the current account.

At this point in the dialogue (Table 33), seven out of the 114 participants requested
an overdraft: four of these participants said “overdraft”, while three participants also
specified the name of the account (e.g. “overdraft on my current account”). All seven
participants had volunteered “statement” in at least one of their four phone calls to
the service. One further participant (from the ‘not volunteered’ category) made a
mistake at this point in the dialogue and answered “no” which consequently ended

the phone call; the remaining 106 participants responded “yes”.
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Volunteered “statement” at
least once (N = 39)

Never volunteered
“statement” (N =75)

Recognition result c:‘:g?‘;e:;ef:! OJZ:.I::;“ c::;?;ﬁ;:td o\:::-I:gaft
“overdraft” 7 - 0 -
“yes” 26 6 39 35
“no” 0 0 0 !
TOTAL 33 6 39 36

Table 33. Participant responses to “Would you like another service”, (N =114).

The “yes” response subsequently triggered the system prompt “Please select balance,
recent transactions or another service” (Main Menu ‘a’ in Figure 4). At this point in
the dialogue (Table 34), 26 participants said “overdraft”: the majority of these
(N = 19) had volunteered the “statement” keyword in at least one of their phone calls
(two participants in the volunteer group had also stated the name of the account). The
remaining 80 participants responded with “another service” which triggered Main
Menu ‘b’: “In addition you can select funds transfer, item search, order statement or

change TIN. Which service would you like?”. Participant responses to this prompt

are detailed in Table 35 below.

Volunteered “statement” at
least once (N = 32)

Never volunteered
“statement” (N =74)

Recognition result completed failed completed failed
overdraft overdraft overdraft overdraft
“overdraft” 19 - 7 -
“another service” 7 6 32 l 35
TOTAL 26 6 39 35

Table 34. Participant responses at Main Menu ‘a’ stage, (V= 106).

In total, 21 participants requested “overdraft” at this point, while a further six

participants requested other items from the main menu options (five said “item

search” and one “balance”). A further 18 participants said something which was
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categorised as invalid utterances; of these, 13 utterances were rejected by the system
(85% of these utterances were of the category “none” or “none of these”), three
utterances were misrecognised, and there were twb cases of “another service”. The
remaining 35 participants remained silent at this point; silences constituted a
significant part (46.3%) of the responses given by participants who had not

volunteered “statement” in any of their phone calls to the service.

Volunteered “statement” at Never volunteered
least once (N =13) . “statement” (N = 67)

Recognition result “erdraft | overdraft | overdraft | overdraf
“overdraft” 3 - 18 -
Other menu item 0 1 3 2
Invalid utterance ' 3 2 4 9
Silence 1 3 7 24
TOTAL 7 6 32 35

Table 35. Participant responses (/V = 80), after hearing all service options in the menu (Main

Menu ‘a’ and ’b’).

5.5.9 Overdraft application task: navigational route length

This section details the total navigational route length for participants up to the point
of either succeeding in completing the overdraft request (Figure 19), or failing to do
so (Figure 20). The route length data complement the utterance analysis from the
previous section by exploring the total number of turn-taking iterations involved in
completing or failing/giving up on the overdraft task. For the purpose of this
analysis, each system-prompt-user-response sequence was treated as one unit and
received a score of ‘1’ for navigational route length. The main reason for looking at
the total route length (as opposed to actual path through the dialogue) is to reduce the
number of route permutations for participants who persisted with looping back to the
menu or trying alternative service options in order to find the overdraft. To
recapitulate, only responses following the completion of the balance and statement

order tasks will be included in the analyses, at the point where the caller is prompted
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with “would you like another service?” and the task at hand is to apply for an
overdraft. Responses to. this system prompt are represented by the route length of ‘1’

in Figure 19 and Figure 20.
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Figure 19. The length of the navigational route for participants who succeeded in completing
the overdraft task, split according to their volunteering behaviour in the statement task. For

comparison, participants who did not complete the overdraft task are included in the ‘Never’

category, far right.
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Figure 20. The length of the navigational route for participants who failed to complete the
overdraft task, split according to their volunteering behaviour in the statement task. Their
phone call either ended by hanging up, or by getting transferred to a human operator (call

breakout).
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Figure 19 represents the route length by participants who completed the overdraft
task, split according to whether or not they had volunteered “statement” in any of
their calls. A route length of ‘1’ means that participants responded “overdraft” to the
system prompt “would you like another service?”. A route length score of ‘2’ means
the participant had said “yes” to “would you like another service?”, and then said
“overdraft” at the Main Menu ‘a’ stage. Participants with a route length of ‘3’ had
"said “another service” at Main Menu ‘a’ and then “overdraft” at Main Menu ‘b’.
Most of the participants in group ‘4’ had, before saying “overdraft”, a silence or
reject and therefore had to go through an extra prompt-response sequence in the error
recovery. The majority of participants with scores of ‘5’ or over tried at least one
other service before saying “overdraft”. For comparison, navigational routes for
participants who failed to complete the overdraft task are also included (‘Never’
category in Figure 19). There was a tendency among participants in the volunteered
statement group to request the overdraft before they had heard all the options in the

main menu.

The same criterion for calculating the route length described in the previous section
was used in Figure 20, although instead of saying “overdraft” these participants had
put the phone down or their call was transferred to a human agent. All but one
participant (who had made the mistake of answering “no” in response to “would you
like another service?”) chose at least to hear both Main Menu ‘a’ and ‘b’ before their
call ended. At the point of having listened to all the menu options, the majority of
participants stayed silent or tried out the “item search” service option listed in Main
Menu ‘b’. In the real service, the item search option enables customer to search for a
transaction on their account, either by giving the amount or cheque number.
Participants, however, had not received priming about the functionality of any of the
service options and so their assumption that ‘item search’ might help them with their

task was a reasonable conclusion.

5.5.10 De-briefing interview feedback

All participants took part in a structured interview after their experience with the

automated service. All but one participant were aware that an overdraft proposal had

170



been played in the third phone call to the service. Some 63.2% (N = 72) of
participants claimed that they could see some benefits with having proposals in this
kind of automated service, 29.8% (N = 34) did not perceive any benefits and the
remaining participants responded that they did not know.

When asked if, using the automated service as a real service, they would prefer never
to be offered an overdraft 45.6% (N = 52) of participants answered “yes”. Excluding
the “don’t know” participant responses, the preference not to hear the SID offer in
the individual location groups was: 32.4% (N = 12) for Welcome, 54.1% (N = 20) for
ID&V and 54.1% (N = 20) for Transaction (non-significant). Participants (N = 52)
who said that .they would prefer never to be offered an overdraft were also asked
whether the presence of a proposal would discourage them from using the service in

the future; 36.4% (N = 18) responded that it would.

The exit interview continued by asking participants (N = 42) who had not said
“overdraft” during their fourth phone call the following question: “Why did you not
apply for the overdraft?”. 40 participants responded to this question. One participant
stated he had made a mistake and had answered “no” to the system prompt “would
you like another service?”. Out of the remaining 39 participants, the majority
(79.5%) stated that they did not say “overdraft” as there was no such option in the
main menu. Examples of actual participant responses from this group were: “I didn’t
get the option in the main menu” and “I expected the list of options to include an

overdraft option”.

The comments from the remaining eight participants (20.5%) reflected interpretation
problems beyond the issue of the main menu listing. Four of these participants stated
that they had not completed the overdraft application because they did not
understand or remember how to: “Couldn’t remember how to, was expecting to
select it from the menu”; “Didn’t understand how to apply for the overdraft. It was
not obvious from the menu how to go about doing it;’; “Wasn’t anything on the menu
regarding overdraft. Didn’t know what the keyword was to get information on
overdraft, so I stayed silent”; and “Couldn’t remember how to. Don’t think I heard

overdraft message in the menu”. Their comments indicate that they were aware that
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the option should be selectable at the menu but that they lacked the precise
instructions for how to accomplish this. Another participant stated that: “I didn’t get
the overdraft message after the balance and couldn’t remember what the third call
message said about how to get an overdraft. Tried another service option but it didn’t
help”. The remaining three participants expressed more general confusion: “It was
confusing”; “I had forgotten what to say”; and “Didn’t understand it. Got transferred

to an operator”.

5.6 Conclusions

The research in this chapter centred around four themes:
1) presence/absence of SID
2) attitudes to the contrasting SID locations

3) the impact of having to turn down ineligible applicants in the

Welcome SID location group and
4) participants’ ability to locate and select the hidden overdraft option.
A further three issues were identified during the experiment research:
5) the effect of age on attitudes to the overdraft offer,
6) the impact of overdraft task completion on participant attitudes and

7) participants mental models of menu-driven automated telephone

services.

5.6.1 The impact of presence of SID

The prediction for this experiment was that the presence of a SID delivery in the
dialogue would have little or no impact on user attitudes toward the usability of the

service. All participants experienced a SID offer and the analysis of the differential
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scores (UQ1-UQO) overall revealed no significant difference (Intercept) [p = .790].
Only two individual statements (knowing what to do and voice clarity) showed
statistically significant differences. These results reconfirm the findings from the
previous research (Experiment 1): the SID offer did not have a negative impact on

users’ attitudes toward the automated service.

As with Experiment 1, around 40% of participants responded that — in real life use of
the service — they would prefer never to be offered an overdraft; however, the
majority of participants (63.2%) did perceive some benefits with receiving such

offers.

In sum, in accordance with experiment prediction 1, the delivery of an overdraft offer

had no significantly negative impact on user attitudes to the automated service.

5.6.2 The impact of SID location

It was predicted that varying the location of the SID offer would have little impact on
participants’ attitudes toward the service. This prediction was affirmed by looking at
the differential scores (UQ1-UQO) with the effect of SID location: there were no

significant differences overall [p = .880] or for individual questionnaire items.

The current experiment included a set of 16 questionnaire statements (SIDQ) aimed
at capturing participants’ attitudes towards the SID dialogue directly (rather than
their attitude towards the usability of the service). It was predicted that the
Transaction SID location could be perceived as more intrusive or distracting, due to
its nested position within the dialogue. Although the Welcome SID offer scored more
positively (compared with ID&V and Transaction offer location) for items such as
intrusiveness, annoying and interrupted the call there were only one item that was
statistically significant: perceived appropriateness of the proposal. The conclusions
based on these findings are therefore that varying the SID location has little or no

impact on user attitudes toward the offer itself.

Welcome SID location participants were somewhat more positive — when

considering real use of the service — towards the idea of being offered an overdraft
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compared to the ID&V and Transaction location groups (although the differences
were not statistically significant). However, participants in the Welcome location
group failed to realise that the same offer would be heard at the start of each phone
call and that this could become annoying. Participants’ failure to recognise this
adverse design feature may simply be put down to the fact that they were not asked

to reflect on whether or not this would be a problem with repeat use.

To conclude, the current findings do not provide any supporting arguments for
selecting one SID delivery location over another. The dialogue engineer has to
consider the relative prominence of the information in the offer; it may be suitable to
locate an important SID at the ID&V stage of the dialogue, whereas less important
information could be postponed until the caller has finished the primary tasks. If
located at the end of the call, the caller may hang up before hearing the SID — this
location may therefore be unsuitable for more critical messages, but could offer
improved perceived usability as the caller can decide whether or not to listen to the

message.

In sum, in accordance with experiment prediction 2, contrasting locations for the
overdraft offer did not have a significant positive impact on user attitudes to the
service. Furthermore, there was no evidence that participants fount the Transaction
location for the offer more intrusive than the Welcome or ID&V locations. There
was some indication (exit interview) that participants in the Welcome location group
were more favourably disposed toward receiving offers in real use of the service
however, when considering repeat use of the automated service and having to
potentially turn ineligible applicants down, this location was found to be less suited

to these kinds of offers.

5.6.3 The effect of age on attitudes to the SID offer

The analysis of SIDQ responses (attitudes toward the SID dialogue) showed that
participants in the different age groups responded differently overall [p = .025]: the
oldest age group took a more negative attitude to the SID. This effect also carried
over to a number of individual questionnaire items: appropriateness and efficiency of

the offer method; the preference of being approached by a human with the offer; and
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the willingness to apply for an overdraft through the service. The oldest age group
also found the offer information more difficult to understand; they also found more
strongly that the proposal was irrelevant which could account for some of the

negative attitude permeating their responses overall.

These findings are interesting and suggest that different age groups may react
differently to receiving SID offers; that this is something that should be taken into
account when deploying product offers in the automated service. In conclusion, the
oldest age group appeared reluctant to both receive an offer and apply for an
overdraft through the automated service; in these instances it may be more
appropriate to offer a transfer to-a human agent for further help and information.
Furthermore, it needs to be established whether or not the relevance or
comprehension of a particular product (such as an ‘overdraft’) applies across all

customer age categories.

Results from the baseline evaluation of service usability (UQO) showed that the
oldest participant group took a more negative attitude towards the service overall
(statistically significant compared to the youngest age group). This means that some
of the difference in attitudes overall between the age groups could be éttributed toa
carry-over effect due to the oldest participants on the whole taking a more negative
attitude towards the °‘idea’ of automated telephone services. In this particular
experiment, the mid-age group in particularly was underrepresented and further
experiments are necessary to explore the significance of differences in age groups

further.

5.6.4 Overdraft task completion

The key finding from this experiment was that a significant proportion of the
participant cohort (36.8%) failed to obtain an overdraft; in contrast, overall task
completion rates for the menu-listed options balance and order statement were high
(>90%). This leads to the conclusion that the system-initiated proposal — in its
present form — is unsuitable as a method for introducing new, hidden, menu options

into the dialogue of a mass-market automated telephone service.
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The main reason for participants failing to obtain the overdraft appears to emanate
from their procedural and declarative knowledge of the automated service (i.e. how it
works and how to operate it) — commonly referred to as the user’s mental model. A
number of factors contribute to shaping this mental model: previous use of the
service, experience of using other similar applications, information obtained from
user guides, knowledge about how speech recognition technology works and so on.
The user’s mental model may not always be consistent with the system’s conceptual
model (Wam 1993), an issue observable in the current experiment with the concept
of hidden menu options. The de-briefing interview revealed that the dominant
interpretation of how to operate the automated service was to select an option from
the main menu: participants did not say “overdraft” because there was no such option
in the menu to choose from. Furthermore, the navigational route length indicated that
participants did not simply hang up once they had determined that the overdraft
option was not included in the main menu: most participants looped through the main
menu more than once before giving up. Essentially, these participants knew what
they had to say, and where in the dialogue they should say it, but were prevented
from doing so due to their failing to extrapolate beyond their ascribed strategy of
selecting options from the menu. In fact, their conviction was so strong that they did
not even consider attempting to just say “overdraft”. These findings suggest that

hidden menu options introduce dissonance in the user’s mental model of the service.

This finding about the user’s mental model of the service is interesting, but hardly
surprising, considering that the concept of menu selection is enforced in most of
today’s automated telepho.ne services. A closer examination of the navigational path
length for participants (N = 72) who managed to complete the overdraft task further
suggests that the concept of menu selection featured more prominently overall and
that the hidden menu option therefore caused confusion: 23 of these participants
(31.9%) had at least one extra turn-taking iteration (silence or chose an alternative
option) after having listened to all options of the two main menu halves. What, then,
enabled some participants to succeed with the overdraft request in the dialogue
where others failed? The experiment results suggest that there were two major

factors at play: volunteering behaviour and gender differences.
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The first of these two — volunteering behaviour — derived from participants’
propensity to say “order statement” during the first half of the main menu (before
they had heard the option listed). The experiment results showed that participants
who volunteered the statement keyword also were more successful at completing the
overdraft task, which in turn suggests that they were less likely to abide by the main
menu listings. The reason behind this kind of volunteering behaviour is not clear, but
the results indicate that their approach may have been ‘accidental’ rather than
strategic in that they may not have been fully aware that they did not always wait for
the option to be listed in the main menu before selecting it; this is supported by the
finding that six participants who volunteered “statement” in at least one of their calls
did not volunteer the “overdraft” keyword. One possible explanation behind this
behaviour is that these participants’ responses were triggered by the reading task
instructions presented on the priming sheet, rather than by the menu options in the
system prompts. Based on the experiment findings, it is not possible to determine
whether or not the volunteering behaviour would feature in the same way in real-

world use of the automated service.

The second contributing factor to overdraft success/failure in the experiment
concerns user gender differences: the fact that, unexpectedly, significantly more male
than female participants managed to complete the overdraft task. The impact of
gender difference on overdraft task success was particularly noticeable when taking
into account statement volunteering behaviour: the link between volunteering
behaviour and overdraft task completion was stronger in the female participant group
than in the male. Specifically, females who never volunteered “statement” had a low
rate of completing the overdraft task, in comparison with females who did volunteer
“statement” and both the volunteering and the non-volunteering males. In other
words, male participants in the non-volunteering group seemed to be able to, or more
willing to, try to adopt different strategies (rather than selecting from the main menu)
in order to complete the overdraft task. These findings are interesting and suggest
that male and female users may have different abilities or traits, or that they may
adopt different problem solving strategies, when using automated telephone services.

Psychometric analyses were outside the scope of the current research and therefore
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the underlying factors responsible for this behaviour could not be identified. Future
studies that aim to explore the issues with hidden menu options should aim to include

psychometric tests to assess participants’ abilities.

5.6.5 The impact of overdraft task completion

To test the impact of overdraft task completion (success/failure) this factor was
brought into the analysis of the differential scores (UQ2-UQO) as a covariate.
Unsurprisingly, results showed that failing to complete the overdraft task in the
fourth phone call had a significantly negative impact on user attitudes toward service
usability, both overall and for individual statements in the questionnaire. Log files
and comments from the exit interview supported these findings by revealing how
participants struggled to get to terms with the concept of asking for a service option
which was not present in the main menu. The conclusion is that, for these kind of
mass-market self-service menu-driven applications, ‘hidden menu options’ are not a

viable strategy.

5.6.6 The impact of eligibility for overdraft

One consequence of offering an overdraft to all callers in the Welcome stage of the
dialogue is that ineligible customers may be encouraged to apply for an overdraft
and, subsequently, have to be turned down. This is likely to have a negative impact
on user attitudes toward the service. Comparing differential scores for
eligible/ineligible participants (UQ2-UQO) there were signs that having to turn down
applicants could have a negative impact on perceived service usability (based on the

limited sample size N = 28 available for these analyses, p = .056).

Furthermore, although not recognised as a problem by the participants, a SID offer in
the Welcome stage of the dialogue could become irritating with repeat use of the
automated service — especially if it is an offer that only applies or appeals to a limited
set of service users. Considering the indifference in participant responses (differential
scores and SIDQ), it is concluded that the Welcome location does not offer any
tangible advantages for a SID delivery and that the ID&V and Transaction locations

are preferable.
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In sum, in accordance with experiment prediction 3, having to turn down ineligible
callers (who experience the offer at the Welcome location) had a significantly

negative impact on user attitudes to the service.
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- Chapter 6

Be not too tame neither, but let your own discretion be your tutor: suit the
action to the word, the word to the action.

- William Shakespeare (1564-1616) -
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Experiment 3 — Dialogue delivery strategies for
system-initiated digressive proposals

6.1 Introduction

Experiment 1 identified two SID offer delivery strategies: Signpost and Follow-on.
Participants who experienced the Signpost strategy were more pbsitive toward
receiving an overdraft offer compared with the Follow-on group. It was not
established (based on the evaluation of application usability) what it was in the
Signpost offer that might have triggered a more positive response. A complementary
questionnaire (SIDQ), with focus on the SID offer itself, was devised for Experiment
2 to broaden the usability evaluation. The current study revisits the issue with using
contrasting SID delivery strategies and uses the SIDQ to provide a more detailed

evaluation.

The concept of ‘hidden’ menu items caused confusion among participants in
Experiment 2: some 40% of participants failed to successfully complete an overdraft
request. A perhaps obvious solution to this problem would be to make the
availability of the overdraft option more transparent to the caller by simply adding
‘overdraft’ to the existing main menu listing. The overdraft was included in the main
menu listing in the current experiment and the successfulness of this approach was
evaluated by instructing participants to use the automated service to apply for an

overdraft facility on their account (task completion).

6.2 Design objectives

Two design objectives have been introduced and will be explored in the current
experiment: evaluation of two contrasting SID delivery strategies (Signpost and
Follow-on) and task success rates when the overdraft option is included in the main
menu. The rest of this section is concerned with a more detailed description of the

design consideration and the implementation particulars involved.
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6.2.1 Dialogue engineering objective 1: Strategy for delivery

The current experiment employed the two SID delivery strategies developed in
Experiment 1: Signpost and Follow-on. Both SID offers were located immediately
following a balance request (this is the Transaction SID location proposed in

Experiment 2).

6.2.2 Dialogue engineering objective 2: Prompt register

The wording of the Signpost offer was as follows:

“You might like to know that you can have an overdraft on your current
account. To find out more, just say overdraft at the menu of services”.

The contrasting Follow-on offer delivery strategy began with a short message and
then engaged the customer in a “yes/no” response dialogue which allowed interested
customers to say “yes” and pursue the offer immediately (system prompts for error-

level repeats are provided in Appendix 4.1):

“You might like to know that you can have an overdraft on your current
account. Would you like to arrange an overdraft now?”

Customers who declined the offer were given a Signpost message with information

about how to go about applying for an overdraft:

“If you would like to apply for an overdraft in the future, just say overdraft
at the menu of services.”

6.2.3 Contributing factors: overdraft completion

Participants were able to access the overdraft application dialogue by selecting
“overdraft” at the menu of services. An important result found in Experiment 2 was
that participants failed to ask for an overdraft at the menu when the overdraft word
was not included in the list of service options. In Experiment 2 the proposal message
contained instructions to “just say overdraft” but the menu of services did not have
an explicit overdraft option to select — it was up to the caller to initiate the request.
Results showed that some 40% of participants did not say “overdraft”, despite being

heavily primed to speak their commands and having a task sheet at hand instructing

182



them to apply for an overdraft. This result indicates that users of self-service
telephone applications rely on selecting the option from a menu and that “just say
overdraft at the menu of services” is not a strong enough cue. In order to solve this
problem in the SID dialogue considered here, the overdraft optioh was added to the
second menu level (Figure 4); updated prompts are shown in Table 36. The overdraft
option was also assigned a DTMF option, consistent with the current design of the

automated banking service.

MAIN_MENU_A | error=0 -no change-

error=1 -no change-

You can choose from balance, recent transactions, overdraft,
funds transfer, item search, order statement or change TIN.
Please say the name of the service you would like or say help for
further details.

error=2

In addition you can select overdraft, funds transfer, item search,

MAIN_MENU_S error=0 order statement, or change TIN. Which service would you like?

Please say overdraft, funds transfer, item search, order statement

error=1 or change TIN.

You can choose from balance, recent transactions, overdraft,
funds transfer, item search, order statement or change TIN.
Please say the name of the service you would like or say help for
further details.

error=2

HELP At this point you can get the balance on your account by saying

: balance, hear a list of the latest transactions by saying recent
transactions, apply for an overdraft by saying overdraft, transfer
first time money between your own accounts by saying funds transfer,
help search for a specific item on your account by saying item search,
requested | request an account statement through the post by saying order
statement or change your secret telephone identification number
by saying change TIN. Please select one of these options or say
help for further details.

If you would like to use your telephone keypad, for balance, press

§emc:22,| 1; for funds transfer, press 3; for order statement, press 4; for item
request: d search, press 5; for recent transactions, press 6; for overdraft,

press 7; for change TIN, press 8. Which service would you like?

Table 36. Updated prompt recordings used in the main menu dialogue (including new overdraft

option).

Previous experiments featured simplified overdraft application dialogues in which
the applicant could simply accept or reject an amount proposed by the automated
service. A more elaborate overdraft application dialogue was implemented for
Experiment 3 which enabled the applicant to specify an amount. Two versions of the

overdraft application dialogue were implemented: one version included the
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maximum overdraft limit allowed on the account the system prompt upfront (the
‘shadow limit’) whereas the other version did not reveal this information (the
overdraft negotiation dialogue is outside the scope of the current research, however,

detailed descriptions of flow-charts and prompts are provided in Appendix 4.1).

6.3 Experiment predictions

The primary aim of the experiment was to assess participants’ attitudes to the SID

strategy. The main experiment predictions were as follows:

1. Based on the findings from Experiment 1, it was predicted that neither the
presence of a SID (overdraft offer) nor delivery strategy would have a significant

impact on participants’ attitudes towards the usability of the automated service.

2. The questionnaire (SIDQ), developed in Experiment 2, would be used in the
current research to explore participants’ attitudes towards the SID offer strategy. It
was predicted that the Follow-on strategy would be perceived more negatively in

terms of length and intrusiveness compared with the (shorter) Signpost strategy.

3. Experiment 2 revealed that a significant number of participants did not succeed
in locating the hidden overdraft option in the main menu. The current experiment
aimed to address this problem by including an overdraft option in the menu of
services. It was predicted that this would assist callers in completing an overdraft
request and that task completion would reach the same levels as for ‘balance’ and

‘order statement’ in Experiments 1 and 2.

6.4 Method

Chapter 3 provided an overview of the experiment method adopted in the current
research. This section provides further details that are relevant and specific to SID

Experiment 3.

6.4.1 Design

Experiment analyses rely mainly on a between-group design; repeated-measures,

within-group comparisons were indirectly achieved by running between-group
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analyses on the change in attitude — the differential scores — computed by subtracting
baseline questionnaire scores (obtained after two practice phone calls) from
questionnaire scores obtained after the third (SID offer). Grouping (between-group)

variables included age, gender and offer strategy (Signpost and Follow-on).

6.4.2 Participants

A cohort of 179 participants (88 males and 91 females) contributed to the evaluation
in Experiment 3*'. Participants were recruited from the general public and only 11 of

them had previous experience of using PhoneBank Express.

6.4.3 Materials

Participants were given the following personal banking details (described further in
section 3.3): a membership number, a TIN, details of two accounts (one savings
account and one current account). As in Experiment 2, participants were not given
any priming materials or pamphlets on how to operate the automated service; instead
they were told that they would be using an automated telephone banking service —
PhoneBank Express — and they could speak their commands or use the buttons on the
telephone keypad. No other instructions on how to use the service (i.e. which buttons

to press or which words to use) were given.

6.4.4 Procedure

Participants were assigned to one of the three experiment conditions at random (No-
proposal control group, Signpost and Follow-on). Upon arrival, the participant was
greeted and asked to take a seat by the telephone. The participant received
instructions about the experiment and was then given a sheet containing the fictitious
persona details (see Section 3.7 for a more detailed description). The participants’
tasks were to make telephone calls (five in total) to the automated banking service to
find out the balance of ‘their’ current account and then order a printed statement for

‘their’ savings account. Participants were asked to take a note of the balance (the

31 A total of 18 participant data sets have been excluded from the analysis as they did not complete all
phone calls to the automated service, or because they had not experienced the SID offer.
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balance fluctuated slightly in order to keep participants’ engagement in monitoring
the accounts). These two tasks were then repeated through each of the first three
phone calls. On the third call participants were exposed to an overdraft proposal and
in the ensuing phone calls the participant’s task was to apply for an overdraft on the
current account (fourth call) and then to modify an existing overdraft amount (fifth
call). The participants were instructed to write down the result of each overdraft
application. All participants took part in the overdraft application phone calls in the
experiment; control group participants, who did not experienced a SID offer, were
told that “the automated service now enables you to apply for an overdraft by saying
overdraft at the menu of services” before making their fourth phone call to the

service.

The findings from the fourth and fifth phone calls (usability evaluation) were
important in order to develop suitable negotiation strategies for the overdraft
application dialogue. However, this additional segment of the research is not directly
related to issues surrounding the design of digressive dialogues and has therefore, in
the interest of brevity, been excluded from the results and conclusion sections in this
thesis. Task completion rates from the fourth phone call (first overdraft application

task) will be presented and discussed.

The experiment session proceeded in a number of clearly defined stages which are
outlined in Table 37 below. All participants in the experiment made their first two
phone calls to the same, core, version of the automated service (without SID offers).
Following the completion of the second call, participants were then asked to
complete an attitude questionnaire (Appendix 1.4) to establish the reference level of

the usability of the service; this questionnaire will be referred to here as ‘UQO0’.

During the third call to the service, participants (except those in the control group)
experienced the overdraft proposal following the current account balance enquiry.
After this phone call participants completed the same attitude questionnaire but
focussing on their experience of the service in last call (referred to as ‘UQ1’).
Additionally, after establishing that the participant had noticed the information about
the overdraft, the ‘SIDQ’ was administered (for participants in the Signpost and
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Follow-on groups) with the instructions that the use of ‘overdraft proposal’ in

questionnaire referred to the overdraft information experienced.

the

Eiperiment . . .

stage Experiment condition Materials used
Welcome, -

introduction, Same for all participants Persona details
priming

Two phone calls
to core service

Same for all participants

Task sheets (in each call obtain
balance; order printed statement)

Usability
assessment

Same for all participants

'Usability questionnaire (UQO)

One phone cali

1: No-proposal control group

to service with

proposal . Task sheet (obtain balance; order
2: Signpost SID stra;egy printed statement)

3 versions '

implemented 3: Follow-on SID strategy

Usability Usability questionnaire (UQ1)

assessment SID offer questionnaire (SIDQ)

Task sheets:

Two phone calls | 1: Informative overdraft

to service application dialogue In call 1: setup overdraft
.2 versions 2: Non-informative overdraft In call 2: modify existing overdraft
implemented S . .
application dialogue limit
De-briefing be-brieﬂng interview
interview Demographic questionnaire

Table 37. Overview of Experiment 3 procedure.

In the fourth phone call, participants were instructed to contact the service to apply
for an overdraft (followed by a fifth call in which they were instructed to modify the
amount) and note down if they perceived that they had managed to complete the
overdraft task; attitudes to the usability of the overdraft application dialogue were
captured after each of these phone calls. The experiment session was then ended with
a de-briefing interview and the demographics/technographics questionnaire. A

summary of the experiment design is provided-in Table 38.
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Title Experiment 3: strategy for delivery
Design One independent sample, between-subjects design adopted
E3.1 The systeme-initiated digression would have no impact on
) participant attitudes to service usability.
L The SID strategy would have little impact on participants attitude to

Predictions E3.2 | service usability. In the analysis of delivery strategy itself: the

Follow-on SID would be perceived to be more intrusive.

£3.3 Adding the overdraft service option to the main menu listing would
) result in majority of participants completing an overdraft request.
1 Application: service version (3 levels)

Independent —
variables Participant: gender (2 levels)

Participant: age group (3 levels)
Dependent Usability questionnaire, ‘UQO’ and ‘UQ1’ (1-7 Likert scale)
variables SID questionnaire, ‘SIDQ’ (1-7 Likert scale)
Other data De-briefing interview
Location University Research Centre, central Edinburgh

i N =180 (target, 30 participants in each experiment condition, six

Participant NG . .

treatment permutations: 3 service versions and 2 overdraft
cohort . e . ;

application dialogue versions)
Remuneration £20
Duration Approximately 50 minutes

Table 38. Summary table of the SID strategy Experiment 3.

6.5 Results

The results analysis presented in this section was based on data entries from
participants (N = 179) who had managed to successfully complete all their phone
calls to the service. Results include: demographic/technographic details, task
completion rates, service usability, SID evaluation ratings and de-briefing interview

data.

6.5.1 Demographic/technographic data

Table 39 details the participant age and gender distribution for each experiment
condition. The sample was overall well balanced by gender, although some cells
were slightly over represented. There was also a bias evident towards the youngest
age group, consequential from the recruitment process. About 37.4% of participants
(N = 67) stated that they had used an automated telephone banking for their personal

banking needs, prior to taking part in the experiment.
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Experiment condition

aray | onaor | Noropose | Snentsl® | Folomens > | Toa
18-35 Male 19 21 22 62
years | Female 22 18 ' 18 58
36-49 Male 4 2 3 ' 9
years Female 5 9 5 19

50+ Male 8 7 2 17
years Female 4 3 7 14

Total 62 60 57 N=179

Table 39. Analysis of participant cohort by age, gender and SID strategy.

6.5.2 Task completion

System log data obtained in Experiments 1 and 2 showed that overall task
completion rates for both the balance request and statement order were high (>90%)
and similar levels were achieved in the current experiment. In terms of overdraft
completion rates, all participants managed to request an overdraft in the fourth phone
call (setting up an overdraft) and only one participant failed to request an overdraft in

the fifth phone call (modifying an existing overdraft).

6.5.3 Usability ratings prior to experiencing the SID (UQO)

In the third phone call to the service, participants experienced one of two system-
initiated overdraft offers (there was also a no-offer control group who just used the
standard version of the service). Participants’ attitudes towards the service were
measured both immediately prior to experiencing the SID, following their second
practice phone call (UQO), and then again after completing the phone call with the
SID delivery (UQ1). Responses to the usability questionnaires were analysed, both in
terms of overall mean scores and according to means for individual attributes (per

statement analysis).

A univariate ANOVA was run on participant responses from UQO with age and
gender as between-group variables (Table 40). There were no significant differences

overall.
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Type lil

Sum of Mean
Source Squares df | Square F Sig.
Between-participant effects
AGE 3.803 2 1.901 | 2.293 104
GENDER .064 1 .064 .077 781
AGE * GENDER 1.099 2 550 .663 517
Error 143.458 | 173 .829

Table 40. ANOV A on overall usability mean scores (UQ0).

Univariate ANOVAs (with between-group variables age and gender) were also
performed on each of the individual 20 UQO statements; score profiles for main

factors are shown in Chart 26 and Chart 27.

Some individual questionnaire items were statistically significant with regards to age
( Chart 26): feeling flustered when using the service [df =2, F = 7.651, p = .001], this
time the youngest age group rated the service significantly more negatively
compared with both the mid- and older age groups [p = .003 and p = .021
respectivelyl; feeling under stress [df =2, F = 3.828, p = .024] with the youngest age
group being significantly more negative than the mid age group [p = .008].

Furthermore, in terms of knowing what to do (competency) [df =2, F =5.457, p =
.005] and ease of use [df = 2, F = 4.002, p = .020], Post Hoc tests revealed.
statistically significant differences [p = .009 and p = .036 respectively] between the
youngest and oldest age groups. There was only one significant effect found for
gender (Chart 27): females; found the service more polite compared to male
participants [df = 1, F = 4.261, p = .040).

There were no significant interactions between factors age and gender.

190



- N w » 4] [o2] ~

Y e

Chart 26. Main scores for UQO attributes, split according to age factor with three levels
[*p<.05; **p<.01].
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Chart 27. Main scores for UQO attributes, split according to gender [*p<.05].
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6.5.4 Changes in usability ratings following SID (UQ1-UQOQ)

The second set of analyses concerned the impact of the presence of a SID on
participants’ attitudes towards service usability. This change in attitude was
measured using the differential scores, computed by subtracting the UQO scores from
the UQI1 scores. A univariate ANOVA was then run with age, gender and offer
delivery (two levels: SID present and SID absent, referred to as SID_Y/N) as
between-group variables (Table 41). There were no statistically significant
differences for main effects of age, gender, offer delivery or Intercept value leading
to the conclusion that presence of a proposal did not have an impact on participants’

attitudes towards service usability overall.

Type lll

: Sum of Mean
Source Squares df | Square F Sig. |
Between-participant effects
Intercept .168 1 168 | .647 422
AGE .796 2 .398 | 1.535 219
GENDER .231 1 .231 .892 .346
SID_Y/N 132 1 132 .509 477
AGE * GENDER 429 2 215 .828 439
AGE * SID_Y/N .014 2 .007 .028 972
GENDER * SID_Y/IN .543 1 .543 | 2.096 .150
AGE * GENDER * SID_Y/N 577 2 288 | 1.113 .331
Error 43203 | 167 259

Table 41. Univariate ANOVA on differential usability mean scores (UQ1-UQO0), all participants
(N=179).

Differential attitude scores (UQ1-UQO) were also computed for each of the
individual questionnaire statements and univariate ANOVAs (with the same
between-group variables) were performed. Differential score profiles for factors age,

gender, and SID presence are shown in , Chart 29 and Chart 30 respectively.

The Intercept values for each of the statements reflect the change in attitude for the
participant group as a whole (irrespective of the presence/absence of a SID)

compared with ‘0’ (no change). Results showed a positive increase (M=0.6384) in
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participants’ feeling that they knew what to do [df = 1, F = 5.361, p = .022] and liking
the voice [M = 0.2179, df = 1, F = 11.469, p = .001]. There had, however, been a
decline (M = -0.1173) in attitudes to the clarity of the voice [df = 1, F = 6.617, p =
.011].

Only a few items were statistically significant for main effect in the analysis of
individual questionnaire statements. There were moderate significant main effects for
age (Chart 28) with regards to finding the service easy fo use [df =2, F =4.767, p =
.010]; Post Hoc tests revealed that it was the difference between the youngest and
oldest age group that was statistically significant [p = .011]. In the gender analysis
(Chart 29), female participants were significantly less happy about using the service
again [df =1, F = 10.399, p = .002]. Participants who experienced the version of the
automated service without a SID offer (Chart 30) found it more confusing to use than
did participants who were subjected to an overdraft offer [df = 1, F = 4.670, p =
.032]. This last finding (that the control group found the service more confusing)
appears counter-intuitive; however, with just one such significant (lower level of
significance) item among 20, this is likely to have occurred by chance.

Wz A4 Mgfm@

Chart 28. Differential score profiles (UQ1-UQ0), split according to age group [*p<.05], all
participants (V= 179).
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Chart 29. Differential score profiles (UQ1-UQO), split according to gender [**p<.01], all
participants (N =179).
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Chart 30. Differential score profiles (UQ1-UQ0), split according to presence/absence of SID
offer [*p<.05], all participants (N =179).




There were also a number of interactions that were moderately significant in the

analysis. These are summarised in Table 42.

Questionnaire item Interaction Statistics
I felt flustered when using the service. GENDER*SID_Y/N p=.039
I would be happy to use the service again. AGE*GENDER p=.040
I think the service needs a lot of improvements. AGE*SID_Y/N p=.035
I liked the voice. AGE*SID_Y/N p=.050
I thought the service was polite. AGE*SID_Y/N p=.014

Table 42. Summary of significant interactions for UQ1-UQO usability attributes, all participants
(V=179).

Finally, to further explore the difference in change of attitudes between the three S[D‘
strategy groups, a univariate ANOVA was run on the differential scores from
participants (N = 117) who had experienced a SID proposal during their use of the
service. Between-participant variables were age, gender and SID strategy (two
levels: signpost/follow-on). The results on the overall differential scores are shown in

Table 43 below.

Type lll

Sum of Mean
Source Squares df | Square F_ < Sig. |
Between-participant effects
Intercept .008 1 .008 .041 .841
AGE .837 2 418 2.001 140
GENDER .006 1 .006 .027 .870
SID_STRATEGY 163 1 .163 .781 .379
AGE * GENDER 174 2 .087 417 .660
AGE * SID_STRATEGY .965 2 482 | 2.308 .104
GENDER * SID_STRATEGY 113 1 113 .542 463
AGE * GENDER * SID_STRATEGY .208 2 .104 496 .610
Error 21.949 | 105 .209

Table 43. Univariate ANOVA on differential usability mean scores (UQ1-UQO0), for participants
who experienced a SID offer (N =117).
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There were no statistically significant differences for either main effects or for
interaction between variables. The Intercept value in Table 43 represents the overall
change in attitude (positive or negative) from the value 0 which represents no change
in attitude. The result obtained in the analysis indicated that the presence of a SID

offer did not have an impact on overall participant attitudes [p = .841].

Univariate ANOVAs were also run on the differential scores for individual
questionnaire attributes. The Intercept values for individual questionnaire items are
represented by the line marked as ‘SID present’ in the profile Chart 30 above. Three
Intercept values showed significance: after experiencing a proposal participants were
more positive with respect of knowing what to do when operating the service [df =1,
F = 4.475, p = .037] but were less happy about using the service again [df = 1, F =
7.954, p = .006] and would prefer to speak to human beingldf = 1, F = 3.938, p =
.050].

In the analysis of main effect of age (Chart 31), two items were statistically
significant: flustered [df = 2, F = 3.221, p = .044] and under stress [df =2, F =3.221,
p = .044]. Post Hoc test revealed that it was the difference between the oldest and the
youngest age groups that was significant, the oldest age group feeling more flustered

[p = .017] and more stressed [p = .008].

Two items were moderately significant in the analysis of questionnaire items based
on gender (Chart 32); female participants were less happy about using the service
again [df =1, F = 4.733, p = .032] but were more positive about liking the voice [df =
1, F = 4.226, p = .042] compared to male participants. There were no statistically
significant results based on SID strategy (Chart 33).

There were three items with interaction between factors; these are summarised in

Table 44.

196



fe@w £ #ifgff LS

Chart 31. Differential score profiles (UQ1-UQO0), split according to age [*p<.05], for participants
who experienced a SID offer (V=117).
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Chart 32. Differential score profiles (UQ1-UQO), split according to gender [*p<.05], for
participants who experienced a SID offer (V= 117).
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Chart 33. Differential score profiles (UQ1-UQO), split according to SID strategy, for
participants who experienced a SID offer (V= 117).

Questionnaire item Interaction statistics
1 felt flustered when using the service. GENDER*SID_STRATEGY p=.040
1 thought the service was easy to use. AGE*GENDER p=.043
Thid b i trate hard when using the AGE*SID_STRATEGY p=.013
i GENDER*SID_STRATEGY | p=047

Table 44. Summary of significant interactions for UQI-UQO usability attributes, for

participants who had experienced a SID offer (N = 117).

6.5.5 Attitudes towards the SID dialogue component (SIDQ)

A univariate ANOVA was run on the SIDQ mean scores with age, gender and SID
offer strategy as between-group variables (Table 45). There were no significant

differences overall.

198




Type lll

Sum of Mean
Source Squares | df | Square F Sig. |
Between-participant effects
AGE .839 2 420 412 .663
GENDER .242 1 242 .238 .627
SID_STRATEGY 1.366 1 1.366 | 1.341 .249
AGE * GENDER 1.523 2 .761 .748 476
AGE * SID_STRATEGY 2.580 2 1290 | 1.267 .286
GENDER * SID_ STRATEGY .548 1 .548 .538 465
AGE * GENDER * SID_ STRATEGY 2.298 2 1.149 | 1.129 327
Error 106.901 | 105 1.018

Table 45. Univariate ANOVA on usability mean scores (SIDQ).

Univariate ANOV As (With between-group variables age, gender and SID strategy)
were also performed on each of the individual SIDQ statements; score profiles for
" main factors are shown in Chart 34, Chart 35 and Chaﬁ 36. There were no
statistically significant results with age as main effect (Chart 34). Only one item was
significant for gender: female participants would more strongly prefer an overdraft
proposal to be made by a human [df = 1, F = 4.707, p = .032] compared to males
(Chart 35).

In the analysis based on SID strategy (Chart 36), there were four significant items
and it was the Follow-on participant group that took a more negative attitude to fhe
overdraft offer; they found the offer lengthier [df = 1, F = 5.621, p = .020], that it
interrupted the call more [df = 1, F = 6.840, p = .010], was less appropriate for the
service [df = 1, F = 4.125, p = .045] than did the Signpost group participants.
However, the Follow-on participant group felt that they knew better how to use the
service [df = 1, F = 5.388, p = .022] to apply for an overdraft. Overall, it can be
summarised that the Signpost SID strategy generated more positive responses in
terms of perceived social characteristics (items intrusiveness, annoyance, distraction)

and channel suitability (interrupted the call, length, appropriateness and efficiency).
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Chart 34. Mean score profiles (SIDQ), split according to age group factor, for participants who
experienced a SID offer (V= 117).
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Chart 35. Mean score profiles (SIDQ), split according to gender [*p<.05], for participants who
experienced a SID offer (V= 117).
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Chart 36. Mean score profiles (SIDQ), split according to proposal location [*p<.05].

Cronbach’s Alpha (see Section 3.10.5) for the SIDQ in the current experiment was
.89, which suggests a satisfactory level of consistency.

6.5.6 De-briefing interview feedback

All participants took part in a structured interview after their experience with the
automated service. When asked if, using the automated service as a real service, they
would prefer never to have been offered an overdraft 34.2% (N = 40) of participants
answered “yes”. Excluding the “don’t know” participant responses, the preference
not to hear the SID offer in the individual strategy groups was: 35.6% (N = 21) in the
Signpost group and 34.5% (N = 19) in the Follow-on group (non-significant).

6.6 Conclusions
The research in this chapter centred around three themes:

1) presence/absence of SID,

2) contrasting SID strategies and
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3) overdraft task completion when an overdraft option was included in

the menu of services.

6.6.1 The impact of presence of SID

The prediction for thi; experiment was that neither the presence nor the delivery
strategy of the SID would have any significant impact on user attitudes toward the
usability of the service. The results from the differential scores analyses (UQ1-UQO0)
confirm this prediction: there were no significant differences in responses between
participants who experienced a SID offer and those that used the automated service
version without a SID offer. Only one individual statement (confusing to use)

showed statistically significant difference.

In sum, in accordance with experiment prediction 1, the presence of an overdraft

offer did not have a significant impact on user attitudes to the service.

6.6.2 The impact of SID strategy

It was predicted that varying the strategy of the SID offer would have little impact on
participants’ attitudes to the service. The analysis of the differential scores (UQ1-
UQO) revealed that SID strategy did not have a significant impact on user attitudes.
This is consistent with the findings from the evaluation of SID strategy in

Exp‘eriment 1.

The current experiment used the questionnaire (SIDQ) developed in Experiment 2 to
evaluate participants’ reactions to the SID dialogue itself. It was predicted that the
Follow-on SID strategy, being lengthier because it engaged the caller in a ‘yes/no’
dialogue, would be perceived as more intrusive or distracting. Results from the SIDQ
analysis support this prediction, to some degree. The Signpost strategy elicited more
positive participant responses with regards to intrusiveness, annoyance, distraction,
length, call interruption and appropriateness. However, only three of these
questionnaire items (length of offer, interruption of the call and appropriateness)
were statistically significant. Conversely, participants who experience the Follow-on
felt that they knew better how to use the service to apply for an overdraft. To
conclude, the SIDQ questionnaire has highlighted some contrasting design qualities
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in the two delivery strategies originating, most probably, in the respondents’ reaction

to the extra dialogue step in the Follow-on strategy.

In sum, in accordance with experiment prediction 1, varying the offer strategy of an
overdraft offer did not have a significant impact on user attitudes to the service. In
terms of experiment prediction 2, which stated that the Follow-on strategy would be
perceived as longer and more intrusive, there is some indication from the results that

this was the case, however, the findings were not highly statistically significant.

6.6.3 Overdraft task completion

In Experiment 2, where a hidden overdraft menu option was introduced, only around
60% of participants succeeded with an overdraft request. In light of the high task
completion rates for options that are explicitly listed in the menu of services (i.e.
balance and order statement), an obvious solution was to include the overdraft option
in this listing. This was the approach adopted in the current experiment and an

overdraft option was inserted in the second half of the main menu listing.

Although this strategy ‘cured’ the problems associated with the hidden menu option
(resulting in that all participants managed to request an overdraft in phone call four)
it is a counterproductive solution in many other ways. Firstly, touch-tone button
options are used in the current automated service and there are limits to the number
of single key options that can be assigned to additional product offerings. Longer and
more complex key sequences would have to be used to accommodate an increasing
number of service options, or the menu would most likely need to be re-structured.
Secondly, as a consequence of using touch-tone button options, each time a new
option is added to the automated service any printed material such as user guides
need to be edited and re-distributed. Thirdly, adding more infrequently requested
services (of which overdraft is an example) increases the length and complexity of
menus without necessarily being beneficial across the customer user group as a
whole. In the end, where SIDs are used to introduce new options into the dialogue of
an automated telephone service, main menu listings are inadequate and alternative

ways of getting callers to request service options should be sought.
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In sum, in accordance with experiment prediction 3, the presence of an overdraft
option in the main menu resulted in all participants successfully completing an

overdraft request.
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Chapter 7

Be polite to all, but intimate with few.

- Thomas Jefferson (1743-1826), US President -
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Experiment 4 — The use of contrasting politeness
registers for system-initiated digressive proposals

7.1 Introduction

Experiments 1-3 focussed on two dialogue engineering issues — strategy and location
— for delivering system-initiated digressions in automated telephone services. It was
concluded that varying the strategy and location did not have a significant impact on
participants’ attitude; to the usability of the service. Furthermore, when a system
prompt register was adopted which tones with the remaining prompts in the core
automated service, the deployment of a digression did not have a negative impact on
user attitudes. These findings are reassuring and support the use of SIDs in

automated telephone services.

The experiment detailed in this chapter extends these findings by exploring further
the use of contrasting prompt registers in the offer. Specifically, the SIDs used here
explicitly stated in the opening phrases that the offer constituted an interruption. This
forthright method is likely to be perceived by users as more intrusive compared to
the more low-key opening phrases “you might like to know” used in experiments 1-3,
but may however better serve to alert users to the ensuing information by capturing
their attention. The purpose of making deliberate digressive interruptions in the
current experiment was to explore whether or not politeness registers for human-
human interaction (as defined by Brown and Levinson 1987, described in Section
2.5) could be employed to mitigate the adverse effects of these ldialogue intrusions.
This was achieved by deploying Follow-on strategy SID offers (described in Chapter
4) with contrasting politeness registers in the ID&V location (described in Chapter 5)

in the automated telephone banking service.

The resulting politeness registers employed in the SID offers represents particularly
pronounced forms of the positive, negative and bald strategies. As such, they may be

perceived to be in stark contrast with the prompting style adopted in the core service
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- and are highly unlikely to be deployed into the dialogue flow of a real automated
service, in their présent form. It has already been established that SIDs that tone with
the register employed in the rest of the service are well received by users. The
current experiment should be considered an extension to these findings giving an
opportunity to explore the explicit use of an “interruption” and how contrasting
politeness strategies defined for human-human communication could be applied into
human-computer interaction — an area which to date has not yet been fully explored
in the domain of VUIs. For this purpose, particularly pronounced forms of politeness
registers were adopted in the SIDs. To be consistent with Experiments 1-3, no
changes to the core dialogue prompts were undertaken; however, for such politeness
strategies to be effective, the tone and register of the whole service should be

reviewed and is likely to result in new prompt designs for the core application.

The banking product selected for this SID offer was the ‘Online Saver’ account
which offers customers preferential interest rates. Transfers to and from an Online
Saver account are restricted to Internet or telephone banking (through human advisor
or the automated service) making it suitable for being offered through the automated
service. The SID offer was aimed at informing callers about the availability of the

Online Saver account and how it could improve their savings returns.

For the purpose of the current experiment, the SIDQ questionnaire developed in
Experiment 2 was modified to focus the evaluation on callers’ attitudes to the
contrasting politeness registers when used in the context of the automated service.
The construction of the SID questionnaire is included in Section 7.4.4 below. A
further FRSQ (Face Redressive Style Questionnaire) was also constructed in order to
provide a qualitative analysis of the SID offer in isolation (removed from the context
of the automated service) in a passive listening session at the end of the experiment

procedure. The FRSQ is described in Section 7.4.5 below.

7.2 Design objectives

Three design objectives have been introduced and will be explored in the current

experiment: 1) presence of a SID offer (explicit interruption), 2) impact of
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contrasting politeness registers when interrupting the service dialogue and 3)
evaluation of the contrasting politeness registers when heard in isolation. The rest of
this section is concerned with a more detailed description of the design

considerations and the implementation particulars involved.

7.2.1 Dialogue engineen‘nd objective: Prompt register

The resulting three proposal variants have the following basic desién criteria in
common: they start out with an explicit interruption (mitigated by contrasting
politeness registers); they point out the financial benefits to the customer; they give
details of restrictions that apply (that transfers to and from Online Saver accounts can
only be done via telephone or Internet banking); and, finally, they allow interested
customers to pursue the offer immediately by engaging them in a “yes/no” (‘follow-
on’) dialogue. For customers who answer “no” at this point the service dialogue
continues with “Would you like another service?”. Participants who answer “yes” to
the proposal hear the following message (note that the actual application procedure

was simplified for experimental purposes):

“Thank you, your new Online Saver account will be available from
_tomorrow”.

For the purpose of the experiment, the system-initiated proposals were deployed
immediately after a caller had been uniquely identified (ID&V location). The
wordings for each of the three contrasting styles of proposals are detailed below (for
further details on face redressive registers as proposed by Brown and Levinson, see

section 2.5).

The style of speaking adopted in the prompt messages are likely to have a significant
impact on how callers perceive the contents of the proposal and the underlying
characteristics of the speaker. During the recording session, the voice talent was not
given any specific instructions on how to read out the three contrasting SID offers;
the intent being to make the offers sound as ‘natural’ as possible. Several versions of
the proposals were recorded and the three which were selected for deployment in the

dialogue were very similar in intonation and tone of voice. There were some words
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in the texts with some extra emphasis (‘stress’) and these have been underlined in the

resulting prompt wordings (Table 46, Table 47 and Table 48).

Positive face-redressive prompt register

Brown & Levinson’s theory states that threats to theé addressee’s positive face
(through an interruption) are mitigated by using expressions of solidarity, informality
and familiarity. Examples of positive face-redress registers are, exaggerating the
interest in the addressee; sympathising with the addressee; and avoiding
disagreement. In the current experiment the Positive face-redress was realised by the

following linguistic devices (Brown & Levinson 1987:101-129):

Being optimistic: “I know you won'’t mind...”

’

Informality: “...cutting in...’

‘

Intensifying interest with the addressee: “...special information for you...”

‘

Exaggerating approval with addressee:

123

more.

‘...make your growing savings grow even

Presupposing common ground: “we all want the best return possible...”

Showing concern for the addressee’s wants: “with your interests in mind, I
suggest...”

Offering and promising: “..an Online Saver account that will give you better
interest...”

Giving or asking for reasons: “why not set one up today!?”’

Personalising speaker and addressee: “Do you want me to do that for you now?”

Positive face-redress - (prompt recording 30 seconds long)

“I know you won’t mind me cutting in with some special information for you, about how to
make your growing savings grow even more. We all want the best return possible from our
savings. With your interests in mind, I suggest you open an ‘Online Saver account’ that will
give you better interest than the accounts you've got just now. You can transfer money to
and from an Online Saver account through telephone or Internet banking. Why not set one
up today! Do you want me to do that for you now?”

Table 46. The Positive face-redressive SID offer. Words with emphasis (stress) are underlined.
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Negative face-redressive prompt register

Negative face-redress involves expressions of restraint, formality and distancing, such as
being conventionally indirect, giving deference and apologising. In the current experiment
the negative face-redress was realised by the following linguistic contents (Brown &

Levinson 1987: 129-211):

Apologising: “I’'m very sorry to interrupt...”

Stating the face-threatening act as a general rule: “it is the bank’s policy to notify...”

‘

Impersonalising speaker and addressee: “...notify customers how to...”

»

Being indirect: “we wish to inform you...’

3 »

Giving deference: “...as a valued customer...’

Being pessimistic: “you may therefore want to consider...”

’

Going on record as not indebting addressee: “we would be happy to...’

Negative face-redress — (prompt recording 31 seconds long)

“I'm very sorry to interrupt, but it is the bank’s policy to notify customers about how to
improve their savings returns. We wish to inform you, as a valued customer, that an ‘Online
Saver account’ offers better interest than the accounts you hold at present. You may
therefore want to consider opening an account of this type. Transfers to and from Online
Saver accounts are made through telephone or Internet banking. We would be happy to set
up an Online Saver account for you today. Would you like us to do that now? ”

Table 47. The Negative face-redressive SID offer. Words with emphasis (stress) are underlined.

Bald (no face redress) prompt register

Undertaking a speech act without positive or negative face-redress is described by
Brown & Levinson (1987) as performing the act ‘baldly’. In contrast to the registers
used to mitigate positive and negative face threats, the primary concern in the Bald
register is to be direct and concise. The Bald register is applied under circumstances
where the face threat can be ignored, in the interest of urgency and efﬁciency. The
speaker might, for example, feel that the information is so important or interesting to
the addressee such that there is no need for a more convoluted expression.
Alternatively, the speaker might be unconcerned about any imposition on behalf of
the addressee. The Bald proposal in the experiment was stripped of any kinds of

face-redress and started with: “I’'m interrupting to inform you about...”. The absence
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of more convoluted face redressive registers makes the Bald strategy naturally

shorter than both the Positive and Negative politeness styles.

Bald — (prompt recording 18 seconds long)

“I’m interrupting to inform you about how to improve your savings returns. The ‘Online
Saver _account’ offers better interest than the accounts you have at present. You can
transfer money to and from an Online Saver account through telephone or Internet
banking. Do you want to set up an online saver account now?”

Table 48. The Bald (no face-redress) SID offer. Words with emphasis (stress) are underlined.

7.3 Experiment predictions.

The primary aim of the experiment was to assess the relative effectiveness of
contrasting politeness registers when making explicit interruptions in SID offers. The

main experiment predictions were as follows:

1. All three SID offer styles are, to some degree, intrusive in that they explicitly
point out to the caller that the SID offer constitutes an interruptioh. It is predicted
that all three contrasting SID offers will have a negative impact on user attitudes

to the automated service.

2. The three SID proposals employed contrasting politeness registers. It was
predicted that the ‘Negative’ face redressive style, which employs more
deferential politeness (commonly associated with enterprise-customer
relationship), would be rated more positively in terms of social appropriateness
compared with the ‘Positive’ and ‘Bald’ styles. The ‘Bald’ style offer, being the
shortest of the three SID offers, would be rated positively in terms of duration and

intrusiveness.

3. It was predicted that (based on evaluations of the three politeness registers in the
passive listening session) participants would perceive contrasting qualitative
characteristics in the offers which would be in line with Brown and Levinson’s

theory of politeness.
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7.4 Method

Chapter 3 provided an overview of the experiment method adopted in the current
research. This section provides further details that are relevant and specific to SID

Experiment 4.

7.4.1 Design

As indicated above, three contrasting politeness registers were explored. Experiment
analyses rely on a combination of between-group and within-group design. Grouping
(between-group) variables included age, gender and SID offer presence (offer or no-
proposal control group). Politeness register (Positive, Negative and Bald) was used
as a between-group variable in the analyses following first exposure to a SID offer
and then as a within-group variable in the pooled data analysis after participants in

the SID offer group had experienced all offer variants (controlled, randomised order).

The repeated-measure ANOVA in SPSS returns a significance value for ‘Mauchly’s
test of Sphericity’ which tests certain assumptions on the dependent variable data
(check of the homogeneity of variance for all experiment factor effects). Whenever
Mauchly’s test of Sphericity returns a significant value (p < .05) the sphericity
assumption has been violated and it is recommended to use the adjusted statistical
values provided in the output for the within-subject factors (Field 2000, p334); the
current analysis reports the Greenhouse-Geisser adjusted statistics (consequently,
some degrees of freedom — df — values reported in the results sections will be

fractional). In all other cases, the values for ‘sphericity assumed’ are reported.

7.4.2 Participants

A total of 111 participants (48 males and 63 females) contributed to the evaluation in
" Experiment 4. Participants were recruited both from the genéral public and from a
database of Lloyds TSB customers. In total, 38 (34%) of the participants had

previous experience of using PhoneBank Express.
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7.4.3 Materials

Participants were given the following personal banking details (described further in
section 3.3). a membership number, a TIN, details of two accounts (one savings
account and one current account). Participants were not given any priming materials
or pamphlets on how to operate the automated service; instead they were told that
they would be using an automated telephone banking service — PhoneBank Express —
and they could speak their commands or use the buttons on the telephone keypad. No
other instructions on how to use the service (i.e. which buttons to press or which

words to use) were given.

7.4.4 SID questionnaire

Experiment 2 identified 16 attributes (SIDQ) used to evaluate participants’ attitudes
to the SID offer dialogue. Modifications of the questionnaire were performed in
order to adapt it to the focus of the current research. In particular, 12 new items were
constructed in order to elicit respondents’ attitudes to the wérding and how the offer
fitted in with the rest of the service. These attributes are organised into ‘themes’
(described below) according to the most prominent characteristics of each face
redressive register and were then used to analyse participants’ perceptions of the

contrasting politeness styles.

The Positive face redress register was founded on ‘social intimateness’, implying
rapport between the system and the user. The intention was to convey friendliness
however, if conflicting with the listener’s anticipated conversational behaviour, the
message may be perceived as cajoling or socially intrusive. To explore participants’
perception of the linguistic characteristics employed in the Positive face redressive

proposal, the following questionnaire items were constructed:

The proposal was friendly.

The proposal made me feel I was being manipulated.

The proposal took my interest into account.

I found the proposal patronising.
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The Negative face redress register employed revering phrases and ‘conventional’
apologetic behaviour, often associated with a customer-business relationship. The
intention was to put the customer’s 'needs in focus; however, the Negative face
redress register used in the SID offer was much more pronounced than in the rest of

the automated service. To explore this, the following items were added:

The style of the proposal was too formal.
The way the proposal was expressed was too apologetic.

The proposal expressed care for my individual needs.

Finally, the Bald offer register did not have any face redressive register and is the
shortest of the three offer variants. It is less long-winded and less wordy than the face
redressive offers which may appeal to customers. To assess this, two questionnaire

items were included:

The proposal was very long-winded.

The proposal contained only relevant information.

In addition, three questionnaire items were included in order to establish how well
the offer fitted in with the service and whether or not the participants felt they would

have liked more product information:

The wording of the proposal fitted in well with the rest of the service.
I would want more information before opening an Online Saver account.

The proposal should give more information about the Online Saver account.

The complete questionnaire (24 items), as it appeared in the experiment, is included

in Appendix 5.1.

7.4.5 FRS questionnaire

All participants took part in an evaluation of the three contrasting SID offers in a
listening session towards the end of the experiment. The purpose of the listening
session was to obtain a measure (manipulation check) of the absolute politeness

(Leech 1983) associated with the face-threatening act in the SID offer, independent
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of the context of the telephone banking dialogue. The FRSQ extended the measure of
the relative politeness of the proposal in the automated service obtained through the

SID questionnaire (the resulting questionnaire is included in Appendix 5.2).

For this purpose, a questionnaire with 14 semantic differentials (described in section
3.10.5) was constructed. The questionnaire was split into two sections: the first set
(Table 49) was introduced with the phrase “Thinking about the proposal I've just
heard, it was...”; the second set (Table 50) was introduced with the phrase “7
associate the choice of wording in the proposal with someone who is...”.. The
predicted rating ordering of participant responses (based on the wordings in the
offers and taking into account the domain of telephone banking services) to each of
the semantic differentials is given in the middle column of the tables. For example, it
was predicted — in terms of politeness — that the Negative face redressive style would
be rated as more polite compared to the Positive and Bald strategies; there was no
further predicted ordering between the Positive and Bald strategies for the politeness

attribute.

Analyses of responses from the no-proposal delivery control group would provide an
important measure of whether or not the contrasting prompt registers used in the SID
offers carried significantly discernable information regarding politeness attributes,
and whether or not these differences would be in line with Brown and Levinson’s
theory. The response data from the remaining participant groups would give an
indication of participants’ attitudes to the SID offer in isolation while taking into
account that these individuals had already experienced the same offers in the context

of the automated service.
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Predicted order
polite NEGATIVE > POSITIVE, BALD impolite
formal NEGATIVE, BALD > POSITIVE informal
to the point BALD > NEGATIVE, POSITIVE long-winded
forthright BALD, POSITIVE > NEGATIVE diplomatic
sincere NEGATIVE, BALD > POSITIVE insincere
respectful NEGATIVE > BALD, POSITIVE patronising
personalised POSITIVE, NEGATIVE > BALD impersonal
apologetic NEGATIVE > BALD, POSITIVE unapologetic

Table 49. Semantic differentials used to evaluate attitudes to the SID offer in the listening

session, Predicted ordering of the contrasting face redressive styles in the offers are included.

Predicted order
tactful NEGATIVE > POSITIVE, BALD tactless
timid NEGATIVE > BALD, POSITIVE self-confident
unsociable BALD > NEGATIVE, POSITIVE sociable
reliable BALD, POSITIVE, NEGATIVE unreliable
caring NEGATIVE, POSITIVE > BALD uncaring
unprofessional BALD, POSITIVE > NEGATIVE professional

Table 50. Semantic differentials used to evaluate attitudes to ‘speaker characteristics’. Predicted

orderings of the contrasting face redressive styles in the offers are included.

7.4.6 Procedure

Participants were assigned to one of the three 4experiment conditions at random:
Positive face redressive offer, Negative face redressive offer, Bald non-face
redressive offer and no-offer control group. Upon arrival, the participant was greeted
and asked to take a seat by the telephone. The participant received instructions about
the experiment and was then given a sheet containing the fictitious persona details

(see Section 3.7 for a more detailed description).
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The participant’s task was to make a number of telephone calls (five in total for the
SID offer groups and three in total for the control group) to the automated banking
service to find out and take a note of the balance of ‘their’ current account™. In the
third phone call to the service, three quarters of the participants were exposed to a
savings proposal with varying politeness registers. These participants (excluding the
control group) were instructed to make a further two phone calls to the service (to
carry out the same task). These two phone calls allowed participants to experience
the remaining two politeness variants in a controlled randomised order. Finally, the
experiment included a passive listening session in which all participants heard each

proposal over a pair of computer speakers.

The experiment session proceeded in a number of clearly defined stages which are
outlined in Table 51 below. All participants in the experiment made their first two
phone calls to the same, core, version of the automated service (without SID offers).
Following the completion of the second call, participants were then asked to
complete an attitude questionnaire (Appendix 1.4) to establish the reference level of

the usability of the service; this questionnaire will be referred to here as “UQ0’.

During the third call to the service, participants (except those in the control group)
experienced the savings proposal. After this phone call participants completed the
same attitude questionnaire but focussing on their experience of the service in last
call (referred to as ‘UQ1’). Additionally, after establishing that the participant had
noticed the information about the Online Saver account (it turned out they all had),
the ‘SIDQ’ was administered with the instructions that the use of ‘proposal’ in the

questionnaire referred to the savings account information experienced.

Zparticipant fatigue is of concern in the case where the experiment session is lengthy (multiple phone
calls and questionnaires) and, in order to reduce the time spent on each phone call, only one task was
used. Furthermore, no usability questionnaires (UQ) were administered after phone calls four and five.

217



Experiment

stage Experiment condition Materials used
Welcome,

introduction, Same for all participants Persona details
priming

Two phone calls Task sheets (in each call obtain

Same for all participants

to core service balance)
Usabilit - . . .
assess:lent Same for all participants Usability questionnaire (UQO)

One phone call 1: Positive face redress SID

to service with
proposal

2: Negative face redress SID

Task sheet (obtain balance)
4 versions 3: Bald no face redress SID
implemented

4: No proposal control group

Usability Usability questionnaire (UQ1)
assessment ) SID offer questionnaire (SIDQO)

Two phone calls
to service (SID
groups only)

a) (Positive): Negative, Bald
b) (Positive): Bald, Negative
c) (Negative): Positive, Bald
d) (Negative): Bald, Positive
e) (Bald): Positive, Negative

Task sheet (obtain balance)
6 offer registers

?f;?;‘;?.,'{iﬂs f) (Bald): Negative, Positive
Usability Attitude questionnaire after each
assessment phone call (SIDQ1, SIDQ2)
Eiasiz::,i?\ (all 6 offer register order permutations
Sessiong represented)

. Attitude questionnaire after each
Usabity SID offer played (FRSQO,

FRSQ1, FRSQ2)

De-briefing De-briefing interview
interview Demographic questionnaire

Table 51. Overview of Experiment 4 procedure.

Participants (except those in the control.group who stopped after the third phone call)
made another two phone calls with SID offers so that they had experienced all three
- politeness register variants, completing further questionnaires (‘SIDQ1’ and
‘SIDQ2’) after each phone call. All participants then took part in the listening session
in which they listened to the three SID offers over a pair of computer speakers and,
for each SID offer, completed a questionnaire (‘FRSQO’, ‘FRSQ1’ and ‘FRSQ2’).

The session was then ended with a de-briefing interview and the
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demographics/technographics questionnaire. A summary of the experiment design is

provided in Table 52.
Title Ekperiment 4: face redressive registers in SID interruptions
Desi One independent sample, between-subjects and within-subjects
an ;
designs adopted
The system-initiated digression would have a negative impact on
E4.1 7 . ; -
participant attitudes to service usability.
T The Negative face redressive offer would be rated more positively
Predictions E4.2 | in terms of social appropriateness; the Bald offer register would be
rated more positively in terms of shorter duration.
Differences in face redressive style (listening session) would be in
E4.3 | : ; s .
line with Brown and Levinson’s politeness theory.
1 Application: service version (4 IeVeIs)
Independent 2 Participant: gender (2 levels)
variables 3 Participant: age group (3 levels)
4 SID presentation order (6 levels)
Usability questionnaire, ‘UQ0’ and ‘UQ1’ (1-7 Likert scale)
Dependent 1 SID questionnaire, ‘SIDQQ’, ‘SIDQ1’ and ‘SIDQ2’ (1-7 Likert scale)
variables FRS questionnaire, ‘FRSQQ’, ‘FRSQ1’ and ‘FRSQ2’ (1-7 Semantic
differential scale)
Other data De-briefing interview
Location , University Research Centre, central Edinburgh
Participant _ ' . . . ”
cohort N =120 (target, 30 partnmpants in each experiment condition)
Remuneration £20
Duration Approximately 45-60 minutes

Table 52. Summary table of the SID politeness register Experiment 4.

7.5 Results

The results analysis presented in this section was based on data entries from
participants (N = 111) who had managed to successfully complete all their phone
calls to the service. Results include: demographic/technographic details, usability and

SIDQ/FRSQ evaluation ratings and de-briefing interview data.

7.5.1 Demographic/technographic data

Table 53 details the participant age and gender distribution for each experiment
condition. The sample was overall well balanced by geﬁder, although some cells
were slightly over represented. There was also a bias evident towards the youngest

age group, consequential from the recruitment process.
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About 55% of participants (V = 61) stated that they had used an automated telephone
banking service for their personal banking needs, prior to taking part in the

experiment.
Experiment condition (3™ phone call)
group | Gonder | o roup | | rodress | face sedress |  redress. | Tota
18-35 Male 5 6 6 6 23
years | Female 7 7 7 7 28
36-49 Male 3 4 4 4 15
Years | Female 4 5 4 5 18
50+ Male 2 3 2 3 10
years | Female 4 4 5 4 17
Total 25 29 28 29 N=111

Table 53. Analysis of participant cohort by age, gender and experiment condition.

7.5.2 Task completion

Task completion rates described here were based on system log data and required
that the participant had requested to hear the balance for the current account
(regardless of then noting the correct balance on the task sheet). The core system
dialogue does not change between phone calls and therefore it was expected that task
completion rates would remain at the same high levels (>90%) as obtained in
Experiments 1-3. Results showed that this was not the case in the third phone call. In
this phone call, participants experienced the savings proposal and then had to accept
or reject the offer to set up an Online Saver account. The task sheet did not include a
task to set up a saver account and therefore all participants (as expected) answered
“no”. Following this, the automated service they asked participants “Would you like
another service?” and participants were required to answer “yes” in order to proceed
with their account balance enquiry. Answering “no” at this point ended the call to the

service.

In the control group (Table 54), it was the same participant who failed to complete
the balance task in calls 2 and 3 because the call had been transferred to an advisor in

the account selection stage (see section 3.3.5 for a description of the dialogue). In the
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third phone call, one participant in the Positive face redress group did not realise
(after hearing the SID offer) that the balance task should have been carried out and
answered “no”’; a further two participants in this group answered (wrongly) “no” and
subsequently ending th¢ dialogue. In the Bald proposal group, seven participants had

answered (wrongly) “no”.

Call 1 Call 2 Call 3
Control group | 26 (100%) 25 (96%) 25 (96%)
Positive face redress | 29 (100%) 29 (100%) 26 (90%)
Negative face redress | 28 (100%) 28 (100%) 28 (100%)
Bald face redress | 29 (100%) 29 (100%) 22 (76%)

Table 54. Balance task completion rates in the first three phone calls to the automated service.

7.5.3 Usability ratings prior to experiencing the SID (UQO)

In the third phone call to the service, three quarters of participants experienced a
system-initiated overdraft offer. Participants’ attitudes towards the service were
measured both following their second practice phone call (UQO), immediately prior
to experiencing the SID, and then after completing the phone call with the SID
delivery (UQ1). Responses to the usability questionnaires were analysed, both in
terms of overall mean scores and according to means for individual attributes (per

statement analysis).

A univariate ANOVA was run on participant responses from UQO with age and
gender as between-group variables (Table 55). There were no significant effects

overall.

Univariate ANOVAs (with between-group variables age and gender) were also
performed on each of the individual 20 UQO statements; score profiles for main

factors are shown in Chart 37 and Chart 38.
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Type lll

Sum of Mean
Source ) Squares Df | Square F Sig.
Between-participant effects
AGE 1.236 2 618 | 1554 | 216
GENDER .583 1 583 | 1.467 229
AGE * GENDER 725 2 .362 91 405
Error 41.748 | 105 .398

Table 55. ANOVA on overall usability mean scores (UQO).

Four individual questionnaire items were statistically significant with regards to age:
the feeling of being under stress [df = 2, F = 3.252, p = .043] with Post Hoc tests
revealing statistically significant differences [p = .032] between the mid-age group
and the older age group; the feeling of being in control [df = 2, F = 4.023, p = .020]
with the difference between the youngest and oldest age groups statistically
significant [p = .019]; the perceived speed of the service [df =2, F = 3.385, p = .038]
with the difference between the youngest and mid-age groups statistically significant
[p = .026]; and liking of the voice [df = 2, F = 3.924, p = .023] where the difference
between the mid- and oldest age groups was statistically significant [p = .015].

1
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Chart 37. Main scores for UQO attributes, split according to age group factor with three levels
[*p<.05].
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There were only two significant effects found for gender (Chart 38); women were
significantly more positive compared to men in terms of knowing what to do
(competency) [df = 1, F = 5.300, p = .023] and being happy about using the service
again [df=1, F=5.237, p=.024].
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Chart 38. Main scores for UQO attributes, split according to gender [*p<.05].

There were no significant interactions between factors in the analyses of UQO.

7.5.4 Changes in usability ratings following SID (UQ1-UQO)

The second set of analyses concerned the impact of the presence of a SID on
participants’ attitudes towards service usability. This change in attitude was
measured using the differential scores, computed by subtracting the UQO scores from
the UQ1 scores. A univariate ANOVA was then run with age, gender and offer
delivery (two levels: SID present and SID absent, referred to as SID_Y/N) as
between-group variables (Table 56).

There were no statistically significant differences for main effects of age and gender.
The Intercept value was highly significant indicating that overall the change in
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attitudes before/after the third phone call, overall, was highly significant.
Furthermore, the SID_Y/N value showed that the difference in change in attitude
overall between the no-proposal control group (M = .0069) and the SID proposal
group (M = -.7351) was highly significant, indicative of the negative impact of the

presence of SID proposals on user attitudes.

Type Il
Sum of Mean

Source Squares " | df [ Square F Sig. |
Between-participant effects
Intercept 9.019 1 9.019 12.059 | .001
AGE M 2 .056 .074 | .928
GENDER .044 1 .044 .059 | .809
SID_Y/N 11.256 1 11.256 15.049 | .000
AGE * GENDER .562 2| .28 .375 | .688
AGE * SID_Y/N 1.498 2 .749 1.001 1 .371
GENDER * SID_Y/N ' 234 1 234 .312 | .578
AGE * GENDER * SID_Y/N 1.643 2 .822 1.099 | .337
Error 74.046 99 .748

Table 56. Univariate ANOVA on differential usability mean scores (UQ1-UQO0), all participants
(N=111).

Differential attitude scores (UQ1-UQO) were also computed for each of the
individual questionnaire statements and univariatt ANOVAs (with the same
between-group variables) were performed. Differential score profiles for factors age,
gender, and SID presence/absence are shown in Chart 39, Chart 40 and Chart 41

respectively.

There were no statistically significant differences for effects of age (Chart 39) or
gender (Chart 40). Several statistically significant results were found in the analysis
of questionnaire items based on presence/absence of a SID proposal (Chart 41), with
participants who experienced the proposal taking a more negative attitude to the
service. At the higher level of significance (p<.01), participants in the proposal group
were more stressed when using the service [df = 1, F = 7.372, p = .008], felt more
Sfrustrated [df = 1, F = 13.592, p = .000], felt less in control [df =1, F=12959,p =
.000], were less happy about using the service again [df = 1, F = 11.313, p = .001},

224



found the service less efficient [df = 1, F = 8.593, p = .004] and enjoyed using the
service less [df = 1, F = 8.940, p = .004].

On a moderate level of significance (p<.05) participants found the service with the
proposal to be more confusing [df = 1, F = 4.481, p = .037], required them to
concentrate harder [df = 1, F = 4.169, p = .044], made them feel more flustered [df =
1, F = 4.087, p = .046], was more complicated|df = 1, F = 6.648, p = .011], they
knew less what to do [df = 1, F = 6.041, p = .016], found the service less easy to use
[df=1, F=4.810, p=.031] and felt the service was in more need of improvement [df
=1, F=6.091, p=.015].
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Chart 39. Differential score profiles (UQ1-UQO), split according to age group, all participants
(N=111).
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Chart 40. Differential score profiles (UQ1-UQ0), split according to gender, all participants (N =
111).
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Chart 41. Differential score profiles (UQ1-UQO), split according to presence/absence of a SID
offer [*p<.05; **p<.01], all participants (N =111).
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There was only one two-way interaction between the factors (GENDER*SID_Y/N) for
the questionnaire item ‘I found the service easy to use’ [p = .048]. Furthermore, there
were two items with three-way interaction between the factors
(AGE*GENDER*SID_Y/N): ‘I found the service confusing to use’ [p = .025] and ‘I felt

flustered when using the service’ [p = .048].

Finally, to further explore the difference in change of attitudes between the three SID
politeness register groups, a univariate ANOVA was run on the differential scores
from the participant subgroup (N = 86) that had experienced a SID proposal during
their use of the service. Between-participant variables were age, gender and SID
register (three levels: positive, negative and bald). The results on the overall

differential scores are shown in Table 57 below.

The Intercept value in Table 57 represents the overall change in attitude (positive or
negative) from the value 0 which represents no change in attitude. The result
obtained in the analysis indicated that the presence of a SID offer had a strongly
significant negative impact on participant attitudes [p = .000]. There were no further
significant main effects for factors age, gender or SID politeness register; however,
there was a moderately significant interaction between factors age and SID register.
Figure 21 shows the differential scores for the combined age and proposal register
factors; the younger and mid-age groups responded more consistently to the SID

offer (irrespective of politeness register adopted) compared to the older age group.

A one-way ANOVA on the new combined age and SID register independent variable
(with nine levels) showed no overall statistical significance [df = 8, F = 1.599, p =
.139]; and Post Hoc tests revealed no further significant differences. The only Post
Hoc test which approached statistical significance was the comparison between the

positive and bald registers in the oldest age group [p = .065].

227



Type lll

Sum of Mean
Source Squares | df | Square F Sig. |
Between-participant effects
Intercept 46.110 1 46.110 | 57.838 | .000
AGE 2.607 2 1.304 1.635 | .203
GENDER 498 1 498 625 | .432
SID_REGISTER 2.947 2 1.473 1.848 | .165
AGE * GENDER 3.978 2 1.989 2.495 | .090
AGE * SID_REGISTER 8.107 “ 2.027 2.542 | .047
GENDER * SID_REGISTER 1.511 2 .756 .948 | .393
AGE * GENDER * SID_REGISTER 5.284 4 1.321 1.657 | .170
Error 54211 | 68 797

Table 57. Univariate ANOVA on overall differential usability mean scores (UQ1-UQO), for
participants who experienced a SID offer (V= 86); first SID offer phone call analysed here.
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Figure 21. Overall mean usability score differences (UQ1-UQO0) grouped according to SID
register and age, all SID group participants (/V = 86).

Univariatt ANOVAs were also run on the differential scores for individual
questionnaire attributes. The Intercept values for individual questionnaire items are
represented by the line marked as “SID present’ in the profile Chart 41. The drop in
attitude for the majority of individual items showed strong statistical significance
(statistical results are presented in Table 58). A further two items showed moderate
statistical significance: speed of service [df = 1, F = 4.458, p = .038] and preference
of speaking to a human [df = 1, F = 4.700, p = .034].
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Questionnaire item df = F=/p=
Confusion 1 20.938/.000
Flustered 1 42.776/.000
Under stress 1 11.853/.001
Frustration 1 62.612/.000
Complicated 1 25.578/.000
Competency 1 22.582/.000
In control 1 39.012/.000
Ease of use 1 26.686/.000
Use again 1 48.364/.000
Reliable 1 62.942/.000

ciency 1 42.776/.000
Needs improvement 1 62.942/.000
Enjoyed using 1 46.768/.000
Polite 1 13.155/.001

Table 58. Summary of significant interactions for UQ1-UQO usability attributes, Intercept
values, for participants who had experienced a SID offer (NV = 86).

In the analysis of main effect of age (Chart 42), two items were moderately
statistically significant: frustration [df = 2, F = 3.390, p = .039] and complication |df
=2, F =3.083, p = .027]. Post Hoc tests revealed no further significant values for
frustration; the difference in perceived complication between the youngest and mid-
age groups, however, was significant [p = .039].
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Chart 42. Differential score profiles (UQ1-UQO), split according to age [*p<.05], for participants
who experienced a SID offer (V= 86).
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Chart 43. Differential score profiles (UQ1-UQO), split according to gender [*p<.05], for
participants who experienced a SID offer (V = 86).
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Chart 44. Differential score profiles (UQ1-UQO0), split according to SID politeness register
|*p<.05], for participants who experienced a SID offer (N = 86).
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Only one item was moderately significant in the analysis of questionnaire items
based on gender (Chart 43); male participants felt significantly more flustered when
using the service [df = 1, F = 4.443, p = .039].

Two items were moderately significant in the analysis based on SID offer register
(Chart 44): ease of use [df = 1, F = 4.595, p = .013] and reliability of the service [df =
1, F=3.623, p = .032]; Post Hoc tests revealed no further significant differences.

There were seven items with interaction between factors; these are summarised in
Table 59. A further three-way interaction (AGE*GENDER*SID_REGISTER) occurred for
items regarding feeling in control [p = ;042], the speed of the service [p = .039],
enjoyment of using the service [p = .034].

Questionnaire item Interaction Statistics
I found the service frustrating to use. AGE*GENDER p=.018
I thought the service complicated. ’ AGE*GENDER p=.038
The service was too fast for me. AGE*SID_REGISTER p=.005
I found the service easy to use. AGE*SID_REGISTER p=.018
I would be happy to use the service again. AGE*SID_REGISTER p=.018
I felt that the service was reliable. AGE*SID_REGISTER p=.001
I thought the service was efficient. AGE*GENDER p=.020

Table 59. Summary of significant interactions for UQI1-UQO usability attributes, for
participants who had experienced a SID offer (V= 86).

7.5.5 Attitudes towards the SID dialogue component (SIDQ)

The current experiment included an additional set of 24 questionnaire statements —
referred to here as ‘SIDQ’ — addressed at capturing participants’ attitudes towards the
SID offer. Participants in the SID offer group (N = 86) completed this questionnaire
after it had been established that they were all aware that an offer had been played in
the third phone call, and then subsequently after each following SID offer phone call.

Two analyses were carried out on the SIDQ data. Firstly, a univariate ANOVA was

run on participant responses from SIDQO mean scores only (first exposure to SID
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offer) with age, gender and politeness register as between-group variables (Table 60).

There were no significant main effects or interactions between factors.

A

Univariate ANOV As (with between-group variables age, gender and SID politeness
register) were also performed on each of the individual SIDQO statements; score

profiles for main factors are shown in Chart 45, Chart 46 and Chart 47 respectively.

Type lll

Sum of Mean
Source Squares df | Square F Sig.
Between-participant effects
AGE 4.083 2 2.041 | 2.250 113
GENDER .543 1 .543 .599 442
SID_REGISTER ' 2.168 2 1.084 | 1.195 .309
AGE * GENDER 1.740 2 .870 .959 .388
AGE * SID_REGISTER 4.163 4 1.041 | 1.147 .342
GENDER * SID_REGISTER .289 2 145 .159 .853
AGE * GENDER * SID_ REGISTER : 3.646 4 911 ] 1.004 411
Error 61.702 | 68 .907

Table 60. Univariate ANOVA on usability mean scores (SIDQO).

Seven questionnaire items were statistically significant for main effect of age (Chart
45): appropriateness of the proposal in the service [df = 2, F = 3.421, p = .038], the
ease of understanding the proposal [df = 2, F = 3.577, p = .033], the helpfulness of
the proposal information [df = 2, F = 3.811, p = .027], the feeling of being
manipulated [df = 2, F = 3.188, p = .048], the perception that the proposal ook
personal interests into account [df = 2, F = 6.890, p = .002], the degree of formality
[df = 2, F = 5.440, p = .006] and the feeling that more information about the online
saver should be included in the proposal [df =2, F=3.315, p = .042].

Post Hoc tests further revealed that the difference between the youngest and mid-age
groups was significant in terms of appropriateness [p = .044] and ease of
understanding the proposal [p = .026], perceived helpfulness [p = .032] — the mid-
age group taking a more negative attitude in terms of these attributes. The mid-age

group took a significantly more negative attitude to the proposal taking personal
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interests into account, compared to both the youngest [p = .021] and the oldest [p =
.005] age groups. The difference between the youngest and the oldest age groups for
the item the proposal was too formal was also significant [p = .011].

Chart 45. Mean score profiles (SIDQO), first SID offer phone call, split according to age group
factor [*p<.05; **p<.01], SID groups participants only (N = 86).

In the analysis based on gender (Chart 46), two items were moderately significant (p
< .05): females were more positive to the politeness of the proposal [df = 1, F =
4.775, p = .033] as well as being more positive to the level of information about the
online saver account given in the proposal [df = 1, F = 4.226, p = .044].

There were no significant differences in the analysis for main effect of politeness
register (Chart 47). There was one two-way interaction for AGE*SID_ REGISTER for the
SIDQ item ‘the proposal took my interests into account’ [df = 4, F = 2.601, p = .044]
and a further two three-way interactions (AGE*GENDER*SID_ REGISTER) for items ‘the
proposal was easy to understand’ [df = 4, F = 2.776, p = .034] and ‘the proposal
contained only relevant information’ [df =4, F =2.919, p = .027].
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Chart 46. Mean score profiles (SIDQO), split according to gender factor [*p<.05], SID groups
participants only (V = 86).

Chart 47. Mean score profiles (SIDQO), split according to proposal politeness register, SID
groups participants only (N = 86).
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The Cronbach’s Alpha for SIDQO was .91 (see section 3.10.5), which suggests a

satisfactory level of consistency.

Participants completed a SID questionnaire after each phone call that included a SID
delivery (three in total for each participant). The second set of analyses described in
this section uses the pooled data from these questionnaires. A repeated-measures
ANOVA was run on participant responses from SIDQO-2 (after phone calls three,
four and five) with age and gender as between-group variables (Table 61); the
within-subject variable was SIDQ responses with three levels (Positive, Negative,
Bald). Furthermore, the permutation order in which participants experienced the
three SID offer registers was also included as a between-subjects factor (SID_ORD)
with six levels. The main reason for including permutation order as a variable was
participant preparedness for the proposal: upon hearing the first proposal delivery in
the third call participants had not been primed about the pending proposal, nor had
they been informed that they would be evaluating it. In subsequent phone calls,
however, they were aware that a proposal would be played; they were prepared to

listen to it and knew how they would be asked to evaluate it.

Repeated-measures analyses on pooled SIDQO-2 mean scores revealed no effect of
between-participant variables age, gender and SID order overall. There was,
however, an overall significant main effect of the within-participant variable SID
politeness register (SID_STRATEGY in Table 61). Tests of within-participant contrasts
showed that this difference lay between the Positive face redressive style (M = 3.83)
and the Bald offer strategy (M = 4.22), [df =1, F=11.43,p = .001].‘ The overall

mean score for the Negative face redressive style was 4.06.

The analysis also revealed significant interaction between the participant SID register
and age factors, as illustrated in Figure 22. To explore this interaction further,
repeated-measures analyses were performed on the pooled SIDQO-2 data for each
individual age group separately (gender and SID order as between-participant
variables); results showed statistical significance in the main effect of politeness
strategy in the youngest age group [df = 2, F = 13.197, p = .000] and within-

participant contrast revealed significant differences between the Positive face redress
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proposal and the Negative [p = .001] and Bald [p = .000] strategies (the Positive
proposal receiving the lowest attitude ratings). No significant results were obtained
in the analyses of responses from the mid- and older age groups. Univariate
ANOVAs on fhe pooled data SIDQO-2 (dependent variable) for each separate SID

proposal condition (age, gender and SID order as independent variables) revealed no

further significances.

Type lll

Sum of Mean
Source Squares | df | Square F Sig. |
Between-participant effects
AGE 2.304 2 1.152 | 1.634 .205
GENDER .203 1 .203 .288 594
SID_ORD 3.034 5 .607 .861 514
AGE * GENDER 512 2 .256 .363 .697
AGE * SID_ORD 6.101 10 .610 .865 570
GENDER * SID_ORD 2.076 5 415 .589 .708
AGE * GENDER * SID_ORD 5676 | 10 .568 .805 .624
Error 35.244 | 50 .705
Within-participant effects
SID_REGISTER 3.889 2 1.944 | 4.629 .012
SID_ REGISTER * AGE 5.399 4 1.350 | 3.213 .016
SID_ REGISTER * GENDER 1.136 2 .568 | 1.352 .263
SID_ REGISTER * SID_ORD 10.616 | 10 1.062 | 2.528 .009
SID_ REGISTER * AGE * GENDER 1.044 4 .261 .621 .648
SID_ REGISTER * AGE * SID_ORD 12146 | 20 607 | 1.446 119
SID_ REGISTER * GENDER * SID_ORD 2.043| 10 .204 487 .895
SID_ REGISTER * AGE * GENDER * SID_ORD 8.052 | 20| 403 .959 517
Error (SID_REGISTER) 42.001 | 100 420

Table 61. Univariate ANOVA on usability mean scores (pooled data from SIDQ0-2).

There was also significant interaction between factors politeness register and
permutations of SID presentation order (Table 61), indicating the presence of an
experiment order effect: one of the trade-offs associated with repeated-measures
designs (see Section 3.8). Participant responses are illustrated in Figure 23. The order
effect can be summarised as follows: attitudes to the Bald proposal are more positive

when this is not the first exposure to a proposal. No additional statistical analyses
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were performed in order to explore this effect further, however, it is worth noting
that participants’ responses to the SID dialogue in the SIDQ measurement tool were
influenced by exposure to contrasting politeness face redressive strategies in
previous phone calls.

positive register  negative register bald register

Figure 22. Overall mean usability scores (pooled data from SIDQ0-2) grouped according to SID
register and age, all SID group participants (N = 86).

—&— positive register
—— negative register
- bald register

pnb pbn npb nbp bpn bnp

Figure 23. Overall mean usability scores (pooled data from SIDQ0-2) grouped according to SID
register and SID order (p = Positive, n = Negative, b = Bald), all SID group participants (V =
86).

Repeated-measures ANOVAs (with between-group variables age, gender and SID
order) were also performed on each of the individual pooled SIDQO-2 statements;
score profiles for the three face redressive styles are shown in Chart 48.
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10 of the attributes in the pooled questionnaire responses showed significant
differences between the three proposal registers A(Chart 48). In terms of politeness [df
=2, F=3641,p = '.030], participants rated the Negative register (within-subject
contrasts) more polite compared to the Positive [df=1, F = 6.737, p = .012] and Bald
[df = 1, F = 4.316, p = .043] face redressive styles. There was significant difference
between proposal registers for proposal intrusiveness [df = 2, F = 4.265, p = .017];
within-subject contrasts showing that the difference between the Positive and Bald

registers was statistically significant [df =1, F=11.978, p = .001].

There were significant differences in terms of perceived length of the proposal [df =
2, F = 9.865, p = .000]; within-participant contrasts revealing that participants were
significantly more positive to the length of the Bald register proposal compared to
the Positive [df = 1, F = 18.000, p = .000] and Negative [df =1, F = 8.636, p = .005]
registers. For the efficiency of using proposals to give users information [df =2, F =
3.172, p = .046] contrasts revealed that the difference between the Positive and Bald

registers was significant [df=1, F=6.891, p = .011].

When it came to feeling manipulated by the proposal [df = 2, F = 5.683, p = .005],
within-subject contrasts showed that the Positive register was rated significantly
more manipulative compared to the Negative [df = 1, F = 5.500, p = .023] and Bald
[df = 1, F=13.151, p = .001] registers. The attribute patronising was also significant
[df = 1.786, F = 7.477, p = .002]; the Bald proposal being rated significantly less
patronising compared to the Positive [df = 1, F = 14.843, p = .000] and Negative [df
=1, F=5.006, p = .030] face redressive styles.

Questionnaire item the proposal was too formal showed statistical significance [df =
2, F=17564, p = .001]; within—participant contrasts revealed that participants were
more negative to the Negative face redressive register compared to the Bald [df =1,
F = 5979, p = .018] and the Positive [df = 1, F = 13.687, p = .001] registers.
Furthermore, in terms of the proposal being foo apologetic [df = 1.683, F = 8.737, p
= .001], the Negative register was rated the lowest (i.e. perceived to be too
apologetic); the difference between the Positive and Negative registers was

significant [df =1, F=11.201, p = .002].
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The attribute regarding proposal long-windedness was significant [df = 2, F = 5.525,
p = .005]; the Bald register proposal was rated more positively compared to both the
Positive [df = 1, F = 7.017, p = .011] and the Negative [df = 1, F = 8.392, p = .006]
face redressive styles. In terms of the proposal containing only relevant information
[df = 2, F = 4.695, p = .011], participants were more positive to the Bald register
compared to the Positive face redress [df = 1, F = 7.575, p = .008].

Chart 48. Mean score profiles (pooled data from SIDQO-2), split according to proposal
politeness register, SID groups participants only (V = 86), [*p<.05; **p<.01].

There were a number of interactions between the within-participant factor and the
between-participant factors. These are summarised in Table 62.

In terms of between-participant effects, there were four items significant for effect of
age: the perception of the proposal being too formal [df = 2, F = 8.130, p = .001],
taking the individual’s interest into account [df = 2, F = 4.533, p = .016], expressing
care for the individual’s needs [df = 2, F = 3.800, p = .029] and being polite [df = 2,
F=3.749, p = .031]. Post Hoc tests revealed that the youngest age group [M = 5.22]
took a significantly more positive attitude to the proposals overall compared with the
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mid- [M = 4.63, p = .018] and oldest [M = 4.44,'p = .000] age groups for perceived
formality. For the item ‘took my interest into account’, the difference between the
mid- [M = 3.55] and oldest [M = 4.53] age groups was significant [p = .030]; the
mean for the youngest age group was 4.13. The item ‘the proposal expressed care for
my individual needs’ showed statistical significance [p = .037] between the youngest
[M = 3.81] and oldest [M = 4.30] age groups, while the difference between the mid-
[M = 3.81] and oldest age groups approached statistical significance [p = .057]. In
terms of the politeness of the proposal, the difference between the youngest [M =
5.22] and the oldest [M = 5.54] age groups was statistically significant [p = .037]; the

mean for the mid-age group was 5.26.

Questionnaire item " Interaction Statistics

The proposal was polite. SID_REGISTER*AGE p=.043
I found the proposal intrusive. SID_REGISTER*SID_ORD p=.004
The proposal was annoying. SID_REGISTER*SID_ORD p=.009
Thl? proposal distracted me from what I was SID_REGISTER*SID_ORD p=018
trying to do.
The proposal was too long. SID_REGISTER*SID_ORD p=.017
The proposal interrupted the call too much. SID_REGISTER*SID_ORD p=.050
The proposal was appropriate for this service. SID_REGISTER*AGE p=.023
The proposal was an efficient way of giving R _
information about the Online Saver account. SID_REGISTER"SID_ORD p=045
The proposal information was helpful. SID_REGISTER*SID_ORD p=.000
The proposal was very long-winded. SID_REGISTER*AGE p=.029

SID_REGISTER*GENDER p=.048
The proposal took my interests into account.

SID_REGISTER*SID_ORD p=.030
I found the proposal patronising. SID_REGISTER*AGE d; orz
The proppsal contained only relevant SID_REGISTER*SID_ORD p=.047
information.

Table 62. Summary of significant interactions for SIDQO0-2 (pooled data) usability attributes, for
participants who had experienced a SID offer (/V = 86).

Furthermore, two questionnaire items showed statistical significance in terms of SID

order (SID_ORD): perceived proposal formality [df = 5, F = 3.312, p = .012] and
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finding the proposal easy to understand [df = S, F = 3.552, p = .008]. There was a
further two-way interaction (AGE*SID_ORD) for finding the proposal distracting [df =
5,F=2.384,p=.021).

7.5.6 Perception of the politeness registers in the listening session (FRSQ)

In order to establish the absolute politeness in the proposal (i.e. attitudes toward the
politeness strategies when removed from the context of the automated telephone
dialogue), an additional session was included at the end of the experiment in which
all participants (¥ = 111) listened to each proposal over computer speakers.
Immediately after hearing a SID offer over the speakers, participants completed an
FRS questionnaire (described in Section 7.4.5) where statements had been divided
into two sets: perception of register employed and attitude to speaker characteristics.
The data were then pooled according to politeness register employed (Positive,
Negative and Bald) and repeated-measures ANOVAs were carried out on the

individual questionnaire attributes.

The aim of the listening session was two-fold, to explore: (1) the participant’s
perception of the register and speaker characteristics employed in the contrasting
proposals and (2) whether or not the contrasting face-redress strategies would

produce effects consistent with Brown and Levinson’s theories.

Before listening to the SID offers over the computer speakers, participants who had
already experienced the SID offers in the automated service were told that they
would hear each proposal again over computer speakers and that they would be
asked to give their opinions about each message by completing some questionnaires.
The control-group participants were instructed to imagine (before listening to the
SID offers) that they had heard the following message in the automated service and
also that after listening to the message they would be completing a questionnaire to

give their opinions about it.

Firstly, analyses were performed on questionnaire responses from the control group
only (N = 25); this most closely represents the ‘absolute politeness’ values of the

SID offers as participants had not previously experienced the offers in the context of
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the automated service. Repeated-measures analyées were performed on the pooled
response data (FRSQO-2) with age, gender and presentation order (six levels) as
between-subject variables. Some treatment cells had counts of 0; the GLM sums of

squares were adjusted accordingly to Type IV.

Mean scores from the first set of questionnaire items (politeness register) are given in
Figure 24. Three out of eight items showed statistically significant differences for
main effects of SID offer (within-subject factor), these were: informal/formal [df = 2,
F = 7.034, p = .010], to the point/long-winded [df = 2, F = 15.865, p = .000] and
apologetic/unapologetic [df = 2, F = 8.443, p = .005]. Results from tests of within-

participants contrasts for this set are presented in Table 63.

Four items were significant for between-participant effect of the SID order factor:
polite/impolite [df = 5, F = 5.162, p = .035], formal/informal [df =5, F = 6.841, p =
.018), sincere/insincere [df =5, F = 6.170, p = .023] and apologetic/unapologetic [df
=5, F=12229, p =.004]. Post Hoc tests revealed no further significant differences.

Three items were significant for between-participant effect of the gender factor:
formal/informal [df = 1, F = 18.399, p = .005] with females finding the proposals
more formal [M = 4.40] compared to males [M = 4.17]; to the point/long-winded [df
=1, F = 7220, p = .036] with females finding the proposals overall more to-the-
point [M =2.93] compared to males [M = 3.17]; and apologetic/unapologetic [df = 1,
F = 6.000, p = .050] with males [M = 3.73] finding the proposals overall somewhat
more apologetic compared to females [M = 4.09]. There were no significant effects

of age.

Similarly, repeated-measures ANOV As were carried out on the second set of FRSQ
statements which concerned perceived speaker characteristics. Mean scores are
presented in Figure 25. Two out of six items showed statistical significance for main
effects of SID offer (within-participant factor), these were: tactful/tactless [df = 2, F
= 6.294, p = .014] and professional/unprofessional [df = 2, F = 15.050, p = .001].
Results from tests of within-participants contrasts for this set are presented in Table
64.
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Figure 24. Control-group participant (N = 25) mean responses pooled according to politeness
register (FRSQO0-2). These questionnaire items were introduced to participants with the phrase

“Thinking about the proposal I've just heard, it was...” in the heading.

Positive vs. Negative face Positive face
Negative face redress vs. Bald redress vs. Bald
redress strategy strategy
F:/p: F:/p: F:/p:
Informal - Formal 5.348/.060 .681/.441 24.174/.003**
To the point - Long-winded 12.011/.013* 9.054/.024* 21.054/.004**
Apologetic - Unapologetic 8.420/.009** 9.338/.022* 2.625/.156

Table 63. Statistical results (contrasts) from the analysis of pooled mean responses (politeness

register FRSQO-2), for control-group participants (V = 25).
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Figure 25. Control-group participant (N = 25) mean responses pooled according to politeness

register (FRSQO0-2). These questionnaire items were introduced to participants with the phrase

“I associate the choice of wording in the proposal with someone who is...” in the heading.

Positive vs. Negative face Positive face
Negative face redress vs. Bald redress vs. Bald
redress strategy strategy
F:/p: F:/p: F:/p:
Tactful - Tactless 12.336/.013* 5.876/.052 .006/.941
Unprofessional - Professional 21.429/.004** 30.375/.001** 6.482/.044*

Table 64. Statistical results (contrasts) from the analysis of pooled mean responses (speaker

characteristics FRSQ0-2), for control-group participants (N = 25).

The second set of analyses (repeated-measures) was performed on pooled FRSQO0-2

questionnaire responses from all participants (N = 111) with age, gender and

presentation order as between-participant variables. The benefit of using the whole

participant sample was that larger samples generally produce more reliable statistical

findings (see 3.10.2). A further between-participant variable (CONTROL_GRP) was

included with two levels (yes/no) to account for the difference in experience between
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control group participants and the remaining participants (who had already heard the
same proposals in the service). Again, some treatment cells had counts of 0 and

consequently the GLM sums of squares were adjusted accordingly to Type IV.

Mean scores from the first set of questionnaire items (politeness register) are given in
Figure 26. Six out of eight items showed statistically significant differences for main
effects of SID offer (the within-participant factor), these were: polite/impolite [df = 2,
F = 6.459, p = .002), formal/informal |df = 2, F = 12.405, p = .000], to-the-
point/long-winded [df = 2, F = 19.693, p = .000], forthright/diplomatic [df = 2, F =
6.090, p = .003], patronising/respectful [df = 2, F = 7.170, p = .001] and
apologetic/unapologetic [df = 1.814, F = 33.358, p = .000]. Results from tests of

within-participants contrasts for this set are presented in Table 65.
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Figure 26. Mean responses (all N = 111 participants) pooled according to politeness register
(FRSQO0-2). These questionnaire items were introduced to participants with the phrase

“Thinking about the proposal I’ve just heard, it was...” in the heading.
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Positive vs. Negative face Positive face
Negative face redress vs. Bald redress vs. Bald
redress strategy strategy
F=/p= F=/p= F=/p=
Polite - Impolite 9.928/.003** 11.662/.001** .370/.545
Informal - Formal 17.397/.000** .018/.895 23.821/.000**
To the point - Long-winded 2.626/.110 21.011/.000** 35.856/.000**
Forthright - Diplomatic 1.122/.294 12.230/.001** 5.612/,021*
Patronising - Respectful 15.140/.000%* .513/.477 6.958/.011*
Apologetic - Unapologetic 35.870/.000** 48.016/.000** 3.404/.070

Table 65. Statistical results (contrasts) from the analysis of pooled mean responses (politeness

register FRSQ0-2), whole participant cohort (V= 111).

Main effects for between-participant factor age were obtained for item
polite/impolite [df = 2, F = 4.323, p = .018], Post Hoc tests revealing that the oldest
age group [M = 1.90] thought the proposals were significantly more polite overall
compared to the youngest [M = 2.69, p = .001] and the mid-age groups [M =2.61, p
=.010]. In terms of the item to-the-point/long-winded [df = 2, F = 4.264, p = .018],
the oldest age group [M = 2.41] found the proposals overall more to-the-point
compared the youngest [M = 3.44, p = .001] and the mid-age groups [M = 3.25, p =
.017]. The item sincere/insincere was also significant for age [df =2, F = 7.591,p =.
.001]; again the difference lay with the oldest age group [M = 5.23] rating the
proposals overall more sincere compared to the youngest [M = 4.51, p = .007] and
the mid-age groups [M = 4.52, p = .014]. The item patronising/respectful [df =2, F =
4.561, p = .014] was also significant [M 18-35 = 4.31;. M 36-49 = 4.10; M 50+ =

4.63] however Post Hoc tests revealed no further differences.

One questionnaire item — formal/informal — showed statistical significance for the
gender factor [df = 1, F = 7.841, p = .007] with female [M = 4.42] participants
finding the proposals overall more formal than males [M = 4.10]. The item
forthright/diplomatic was significant for the proposal group factor [df = 1, F = 6.391,
p = .014] participants who were in the control-group [M = 3.45] finding the proposals
overall more forthright compared to the remaining participants [M = 3.87]. There
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was also one significant item patronising/respectful for factor SID presentation order

[df = 5, F = 3297, p = .011]; Post Hoc tests revealed no further significant

differences.

Mean scores for the second set of FRSQ statements concerning perceived speaker
characteristics are presented in Figure 27. Repeated-measures ANOVAs revealed
that four out of six items were significantly different for main effect of SID
politeness (within-participant factor), these were factful/tactless [df = 2, F = 16.119,
p = .000], timid/self-confident |df = 2, F = 7.246, p = .001], caring/uncaring [df = 2,
F =17.926, p = .001] and professional/unprofessional [df =2, F = 10.658, p = .000].
Results from tests of within-participants contrasts for this set are presented in Table
66.

Tactful Tactless
r v - — - — . . \
1 2 3 4 5 6 ”
Timid Self-confident
— : ¥ - — - : v )
1 2 3 4 5 6 7
Unsociable Sociable
r . . . - ' g
1 2 3 4 5 6 7
Reliable Unreliable
1 2 3 4 5 6 7
Caring Uncaring
' T —i - T T v !
1 2 3 4 5 6  ;
Unprofessional Professional
o . : . el :
1 2 3 4 5 6 7
|  ®Positive " Negative Bald

Figure 27. Mean responses (all N = 111 participants) pooled according to politeness register
(FRSQO0-2). These questionnaire items were introduced to participants with the phrase “/

associate the choice of wording in the proposal with someone who is...” in the heading.

Three items were significant for main effect of age for the item ractful/tactless [df =

2, F=17.631, p=.001], Post Hoc tests revealed that the oldest age group [M = 2.54]
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considered the speaker overall more tactful compared to the youngest [M = 3.40, p =
.001] and mid-age group [M = 3.63, p = .000]. The item reliable/unreliable [M 18-35
= 3.00; M 36-49 = 3.17; M 50+ = 2.73] was also significant [df =2, F = 3.980, p =
.024] however Post Hoc tests revealed no further differences. In terms of
caring/uncaring [df = 2, F = 9.370, p = .000], Post Hoc tests revealed significant
difference [p = .003] between the oldest [M = 3.02] and mid-age groups [M = 3.73];

the mean for the youngest age group was 3.46.

* Positive vs. Negative face Positive face
Negative face redress vs. Bald redress vs. Bald
redress strategy strategy
F=/p= F=/p= F=/p=
Tactful - Tactless 36.065/.000** 18.880/.000** .687/.410
Timid - Self-confident 5.621/.021* 12.681/.001** 1.831/.181
Caring - Uncaring 9.201/.004** 15.668/.000** 1.173/.282
Unprofessional - Professional 22.953/.000** .232/.631 10.574/.002%*

Table 66. Statistical results (contrasts) from the analysis of pooled mean responses (speaker

characteristics FRSQ0-2), for all participants (N =111).

There was no indication in the analyses that previous experience of the proposals in
the automated service (i.e. the CONTROL_GRP variable) had any impact on participant
attitudes to the proposal in the listening session. In line with the findings from the
analysis of SIDQ, there was also some evidence that presentation order had an
impact on the participants’ responses; there was an interaction between the within-
participant variable SID politeness register and the between-participant variable SID
order for items to-the-point/long-winded [p = .034], pdtronising/respectful [p =.036],
personalised/impersonal [p = .011)], timid/self-confident [p = .043] and
reliable/unreliable [p = .003]. '

7.5.7 De-briefing interview feedback

All participants took part in a structured interview after their experience with the

automated service in which they were asked to compare the three SID proposals. To
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aid memory and to facilitate reference to the contrasting politeness strategies, three
sheets containing the wording of each proposal were given to participants. Firstly

participants were asked: which of the proposals do you prefer? Their responses are

presented in Table 67.
Group Positive | Negative Bald None Unsure Other N=
r 11 9 1
. Control GrouP | (16.0%) | (44.0%) | (36.0%) | i (@0%) | %
SID Groups | o8 21 5 S . ! 86
©3%) | (@4.4%) | (59.3%) | (5.8%) (1.2%)
12 32 60 2
AV 0.8%) | (28.8%) | (54.1%) | ® 4-5%) - (8% | M

Table 67. Participant responses to “which of the proposals do you prefer?”. In the ‘Other’

category: one participant chose Positive and Negative; another chose Negative and Bald.

Participants were then asked to express the reasons for their choice. There was no
consensus about their preferred choice among participants who said they preferred
the Positive face redress. Examples of comments were: “more positive”, “more

29 (19

caring”, “more polite” and “not so apologetic”. The majority of participants who
chose the Negative face redress style said the preferred it because it was “polite” or
“apologetic”’; some participants said they liked expressions such as “sorry to
interrupt”, “bank’s policy” and “happy to set up”. Some participants who chose the
Bald style of proposal expressed dislike for the Positive face redress, others found
they preferred the Bald style as it was “more short” and “more to-the-point” than the
other two; further comments from this group were that the Bald style was “less

patronising”, “less intrusive”, “less formal”, “more honest” and “more professional”.

Responses very much similar to those presented in Table 67 were also obtained when
participants were asked “which of the proposals do you think is most suitable for an
automated telephone banking service?”. In the control-group there was a slight
preference for the Negative face redress while participants who had experienced the

proposals in the automated service chose the Bald style.

Participants were also asked which of the proposals they found to be most polite
(Table 68). Examples of comments from participants who thought the Positive face

3y &¢

redress was the most polite way to address the caller were: “more familiar”, “more
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natural” and “not as blunt nor as apologetic as the other two”. Most of the comments
from participants who chose the Negative face redress as the most polite proposal
picked up on the apology in the opening statement. The participants who chose the
Bald style did so because it was shorter, more to-the-point and contained less

unnecessary wording; they also found it less patronising and less apologetic.

Group Positive | Negative Bald None Unsure Other N=
Control Group (1;.()3%%) (721,8%) (12%%) - (4.(1)%) - 25
SID Groups (121.;%) (645.(5)%) (191.;3,%) (1.;%) - (2.3%) 86
All (121.g%) (657.2%) (182.8%) 1(0.9%) (o.;%) (1 .g%) "

Table 68. Participant responses to “which of the proposals is the most polite way to address the
caller?”. In the ‘Other’ category: one participant chose Positive and Negative; another chose

Positive, Negative and Bald.

Participants who thought the Positive face redress was the least polite (Table 69)
mainly commented on the opening statement — “know you won’t mind” — which they
perceived as presumptuous. The main concern among participants who chose the
Negative face redress as the least polite was that they thought the statement “bank’s
policy” indicated less concern about the actual customer’s finances. Participants who
chose the Bald style did so because they found it to be “abrupt” and “too forthright”;
unsurprisingly it was the opening statement — “I’'m interrﬁpting” — in the proposal

which elicited a strong reaction in this case.

Group Positive | Negative Bald None Unsure Other N=
Control Group | (44 buios) i oo | (120) | 0w |@ow| %
SID Groups (484.2%) (7.8%) (343.3%) gs.g%) (2.5%) a .;%) 86
Al (475.3%) | (5.2%) (35??%) 8 (7.2%) (1.2%) (1.2%) 1

Table 69. Participant responses to “which of the proposals is the least polite way to address the

caller?”. In the ‘Other’ category: the two participants chose both Positive and Bald.

Furthermore, participants were asked if they could perceive any benefits in having
Online Saver proposals in this kind of service. The majority (N = 79, 71.2%) of
participants responded “yes”, some of them adding that there are some benefits in

receiving information about new services and in hearing information about better
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interest offers and that they thought the automated service was a better channel for
disseminating information compared to receiving information through the post
(which many said they never read). The ability to réach customers who infrequently
visit the branch was also mentioned. Participants who answered ‘“no” commented
that they did not think that these kinds of offers should be made through the

automated telephone banking service.

When asked whether or not the proposals could be improved in any way, 71.2% (N =
79) thought that they could. Only a few comments were made on improving
individual proposal styles, but the majority of comments were regarding changes that
applied to all the proposal styles. For example, a significant number of paﬁicipants
said they would rather the proposal was at the end of their banking enquiry. There
were also comments regarding the options that the proposal presents: rather than
asking “would you like to set up an Online Saver accouﬁt now?” participants wanted
the option to skip the account information or to have an option to hear more
information about the account before setting it up. Other participants would like the
option for an Online Saver information pack to be sent to them through the post or
the ability to be transferred to a human agent. Among other suggestions for

improvements were shorter and more customised information.

7.6 Conclusions

The research in this chapter centred around three main themes:
1) presence/absence of SID with explicit interruptions,
2) attitudes to contrasting face redressive styles in the proposals and

3) evaluation (manipulation check) of SID politeness strategies when

heard in isolation.

The key issue examined in this research is how politeness strategies (considered an

important factor in the choice of vocabulary in human-human dialogue interruptions)
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may be employed to influence the impact of such system-initiated digressive

proposals on user attitudes.

7.6.1 The impact of presence of SID

The prediction for this experiment was that the presence of a SID delivery with
explicit interruptions in the opening phrase would have negative impact on user
attitudes toward the usability of the service. Three contrasting politeness strategies
(Positive, Negative and Bald), derived from established face-redress theories in
human-human communication, were employed in order to mitigate the adverse

effects of these dialogue intrusions.

The analysis of differential scores (UQ1-UQO) for the whole participant group
revealed that the change in attitude overall (Intercept) was significant and further that
there was a main effect for presence of SID: participants who experienced a SID
offer took a significantly more negative attitude to service usability compared to the
control group. This verifies the experiment prediction that the SIDs would have a

negative impact on service usability.

Furthermore, the majority of individual statements (13 out of 20) were significant in
terms of presence/absence of a proposal; again, the change in attitude for participants
who experienced a SID being significantly more negative compared to the control
group. Items that remained unaffected were speed and reliability of the service, the
liking and clarity of the voice, and preference for speaking to a human; perhaps more
surprisingly there were no difference between the two groups in terms of perceived

politeness and friendliness of the service.

To further explore the change in attitude and to compare the three contrasting SID
politeness strategies, analyses were performed on differential scores (UQ1-UQO)
from the participant subgroup that had experienced a SID offer. Confirming the
results in the preceding paragraphs, the change in attitudes overall (Intercept) was
significant and the negative irhpact in attitude scores was significant for 16 out of 20
items (non-significant items were liking and clarity of the voice, friendliness of

service and concentration).
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In sum, in accordance with experiment prediction 1, the presence of a savings offer
containing an explicit interruption had a significant negative impact on user attitudes

to the service.

7.6.2 The impact of contrasting SID politeness register

No specific predictions had been made regarding the impact of contrasting politeness
registers on user attitudes to the usability of the automated service. Based on the
analysis of the differential scores (UQ1-UQOQ), there was little indication that
employing contrasting politeness registers had any effect on user attitudes: there
were no significant differences overall for the SID register factor and only two
individual questionnaire items (ease of use and reliable) were moderately significant
(p < .05). This indicates that the negative impact of the proposals on perceived
service usability was comparable and consistent across all three strategy groups.
Interestingly, the results show that the types of apology and politeness used in the
Negative face-redress strategy (which are typically associated with politeness

2

etiquette) were not effective. The use of “I’'m very sorry to interrupt...” in the
Negative face-redress was no better received than the phrase “I’m interrupting...” in

the Bald strategy.

The current experiment included a set of 24 questionnaire statements (SIDQ) aimed
at capturing participants’ attitudes towards the SID dialogue directly. It was
predicted that varying the politeness strategy of the SID offers would have some
impact in terms of perceived social appropriateness (the Negative strategy being
more highly rated in terms of politeness) and that the variation in duration between

the SID messages would result in the Bald strafegy being more positively received.

Two analyses were performed on the SIDQ response data. Firstly, responses to first
exposure to a SID offer (SIDQO) were examined. Results showed no significant
differences overall for the SID strategy factor, nor were there any significant
differences in the analysis of individual questionnaire items. It is worth noting that
approximately half of the mean scores for individual statements fell below the
neutral 4-point mark. In particular, attributes relating to the intrusiveness and

disruptiveness of the proposal (i.e. annoying, too long, intrusive, distracting and
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interrupted the call) generated negative responses with mean scores around or below
3.0. The conclusion is then that participants’ reactions to the three politeness
strategies, albeit contrasting registers employed, were negative and consistent after

first exposure.

The analysis of the pooled response data (after participants had experienced all three
proposals) revealed that there were significant differences overall between the Bald
and the Positive face-redress strategies (in favour of the Bald strategy). In a real
world scenario, users would not experience the full range of proposal strategies in
this manner, however, the results from the pooled analysis provide some qualitative
guidance on the design issues involved in attempts to add such digressions to
automated telephone dialogues by eliciting participants’ preferences for the wordings
of such proposals. As predicted, participants rated the Negative face redressive style
as being the most polite of the three; however, there was also indication that
politeness had been taken ‘to the extréme’ in this case as participants also found the
Negative style to be too formal and too apologetic. The Bald strategy received
significantly more positive response in terms of being shortef and less long-winded
compared to the two other face redressive styles. Furthermore, the Bald strategy was
perceived to be least patronising of the three proposals and, when compared with the
Positive politeness strategy, was judged to contain more consistently relevant

information, was more efficient and less intrusive.

To conclude, the analysis of participant responses from first exposure to the three
proposal styles does not provide any supporting arguments for selecting one
politeness strategy over the other. The consistently negative reaction to the SID
deliveries firmly supports the avoidance of starting a proposal with an explicit
interruption. An interesting extension to the current experiment would be to explore
participants’ reactions to two versions of the Bald proposal strategy: one version
which retains the wording used here, and one modified version which replaces the
 initial interruption phrase with “you might like to know that...”. This would provide

an indication of how sensitive users are to the opening phrase used in SIDs.
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The analysis of the pooled SIDQ responses has been useful in terms of highlighting
user preferences for the wording of the proposals which in turn may be used by the
dialogue engineer in prioritising design criteria. The findings from the pooled data
are supported by participant comments from the de-briefing interview: the Bald
proposal preferred because it was shorter and more to-the-point. However, having
actually heard the proposal in the automated service also seems to have an impact on
user responses: the most preferred proposal strategy in the control group was the
Negative (44.0%) while among remaining participants the Bald strategy was
preferred (59.3%). This suggests that there are qualities in the Negative face redress
that appeal to users, but also stresses that the perception of proposed SID designs
may be perceived and rated differently whether experienced ‘hands on’ in the context

of the automated service or by ‘face value’ in a listening session.

Furthermore, the de-briefing interview also served to show the interpretation of the
concept of ‘politeness’. The Negative face redressive style was, as expected, rated to
be the most polite of the three proposals (65.8%) — mainly due to the apology in the
opening statement. In terms of the least polite proposal, 47.7% of participants chose
the Positive face redressive style and 35.1% the Bald strategy. Again, it was the
opening statement which participants reacted to most strongly: the Bald “I'm |
interrupting” was perceived as abrupt and the “know you won’t mind” as
presumptuous further indicating the importance of getting the initial approach right

in order to construct an acceptable SID offer.

In sum, in accordance with experiment prediction 2, the pooled data analysis showed
some evidence that the Negative face redressive strategy was perceived to be the
most polite of the three; the Bald strategy was rated to be shorter, more to-the-point
and less intrusive. These differences, however, were not prominent based on first

exposure to a proposal where there were no significant differences in the results.

7.6.3 The effect of age on attitudes to the SID offer

The analysis of change in attitude to service usability (UQ1-UQO) showed an
interaction overall (moderate effect, p = .047) between age and SID register: the

youngest and mid-age group responded more consistently to the three proposal
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strategies compared to the oldest age group. Within the oldest age group the Positive
face redressive proposal had the least negative impact on usability ratings overall
followed by the Negative and Bald (most negative impact) proposal strategies; the
difference between the Positive and Bald proposals was statistically significant.
There was, however, no evidence that the oldest age group were more positive in
their attitudes to the Positive face redress when they were asked to evaluate the three
proposals (SIDQ).

Further evidence of an interaction between age and SID register appeared in the
analysis of the pooled SIDQ (SIDQO-2) responses. When analysing age groups
separately, the difference in attitude to the three proposal registers appeared to be
mainly within the youngest participants who took a significantly lower attitude to the

Positive face redressive style overall compared to the other two strategies.

These findings are interesting and suggest that different age groups may react
differently to varying politeness registers, both in terms of their relative impact on
service usability and how they are rated. The evidence here, however, is inconclusive
and further studies are needed in order to explore the link between age differences in

linguistic theory and voice interfaces in human-computer interaction.

7.6.4 Task completion

Somewhat unexpectedly, seven out of the 29 subjects in the Bald proposal group
failed to carry out their balance task after hearing the proposal. Instead of responding
“yes” to the system prompt “would you like another service?”” these participants said
“no” and their phone calls were subsequently ended. Unfortunately more detailed
information as to why participants said (wrongly) “no” had not been captured during
the experiment session and therefore no definite conclusions regarding their
reasoning could be made. A plausible explanation is that the way the Bald strategy
was worded threw participants into confusion about what “another service” in the
ensuing question actually referred to; alternatively, the blunt and concise register
employed in the Bald proposal could have been particularly distracting to

participants causing them to lose focus on their task at hand.
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Irrespective of the cause, this sort of side effect can potentially hamper the use of the
automated service and should be avoided at all costs. For SID offers to be
successfully deployed in the existing automated service, callers must be able to carry
out their main objective with the call without too much disruption; having to phone
back and carry out the identification and verification dialogue again is a serious
inconvenience. Therefore, the dialogue engineer must carefully consider the impact
of a proposal, not only on attitudes and preference, but also on the dialogue
experience as a whole. The cause of any undesirable side effects, such as reduced

task completion, must be identified and resolved.

7.6.5 Attitudes to SID registers in isolation (listening session)

The three proposals were devised according to Brown and Levinson’s politeness
theory and the main purpose of the listening session was to provide a ‘manipulation
check’ of the politeness registers employed. Broadly, Negative face redress is what
we normally refer to as being ‘polite’; the Positive face redress assumes a more
intimate relationship between the interlocutors; and the Bald strategy does not adhere

to any mitigating registers.

The data were analysed both for the control group only and then for all participants.
The pooled analysis included a two-level factor for previous exposure (i.e. control
group vs. not control group); as there was no evidence of previous exposure having
any effect on participant ratings in the analysis the discussion here will focus on the

results from the pooled data analysis.

In brief, significant differences between the proposal prompt registers employed
were revealed. Out of the eight items aimed at exploring the choice of wording four
more or less followed the predicted rating (in terms of significance for the
questionnaire items polite/impolite, formal/informal, long-winded/to-the-point,
apologetic/unapologetic). Not surprisingly, the Bald strategy that was perceived as
significantly more forthright compared to either of the face redressive strategies and
the Positive politeness register was rated as significantly more patronising than the
other two SID offers. More surprisiﬁg was the fact that participant — along the scale

polite/impolite — rated all three politeness as being ‘polite’. Similarly, against the
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prediction, the Bald strategy was rated equally respectful to the Negative face

redressive style.

In terms of speaker characteristics, the Negative politeness register was rated (as
expected) to be most tactful and timid of the three. The Negative politeness strategy
was rated to be significantly more caring than the other two offer strategies and the
Positive politeness strategy as the most unprofessional of the three. No significant

differences were found for attributes sociable/unsociable or reliable/unreliable.

The results confirm that contrasting proposal registers may convey information
beyond the content level, such as manners and speaker characteristics in system
prompts. However, the listener’s resulting interpretation of the level of ‘politeness’,
‘respectfulness’ and ‘professionalism’ in the message will depend on the context in
which it is being used, social distance between interlocutors, personal expectations
and- preferences. Subsequently, the goal of devising a ‘universal’ taxonomy of
politeness with associated production rules appears unattainable. However, Brown
and Levinson’s theory is well established within the field of human-human
communication and there is opportunity for further studies to explore and define a

similar taxonomy over ‘polite’ behaviour in spoken human-computer interaction.

In sum, in accordance with experiment prediction 3, participants perceived
differences in the three contrasting politeness registers used and the ratings given by

participants were, by and large, in line with Brown and Levinson’s theories.
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Chapter 8

We shall never cease from exploration
And the end of all our exploring

Will be to arrive where we started
And know the place for the first time.

- T.S. Eliot (1888 - 1965) -
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General discussion and conclusions

8.1 Introduction

Today’s speech-enabled automated telephone services typically rely on menu listings
as a means of letting callers know about the range of options from which they may
choose. An issue pertaining to the development and maintenance of such automated
services is where to suitably introduce new or less frequently requested options, an
area which has not yet been fully addressed in the current literature. The solution
proposed in the current study involves the use of SIDs (system-initiated digressions)

to inform callers about the availability of a new service option.

In a series of four experiments, SIDs featuring contrasting strategies, locations and
registers were deployed in the dialogue of an existing mass-market automated
telephone banking service. Participants were invited to try the automated service and
their attitudes to the service (both before and after exposure to the digression) and to
the SID dialogue itself were assessed by means of questionnaires. In addition, issues
regarding task completion and participants’ abilities to successfully locate and select

the new (hidden) menu option were explored.

Voice user interfaces are a relatively new field within human-computer interaction
research. The purpose of the current research has been to further the knowledge in
this field by identifying dialogue engineering strategies for SIDs and evaluating the
usability (effectiveness, efficiency and satisfaction) of such novel dialogue
behaviour. The target application in the current research was an automated telephone
banking application, however, the findings obtained in the experiments extend
beyond the financial sector and are relevant to the design of a wide range of menu-

driven self-service automated telephone services.

The findings from the current research have laid bare some interesting facts in terms
of the usability and users’ perceptions of SID dialogues in menu-driven automated

telephone services, but have also generated further questions regarding users’
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abilities to operate such applications, the use of politeness and whether or not
alternative SID delivery methods could be employed. The purpose of this section is
to summarise and highlight these issues, and to propose research directions for

further study.

8.2 Main findings and future research

The reasoning behind the SIDs was to introduce information about new service
options within the automated service, without making any potentially costly changes
to the core system dialogue (i.e. the existing flows, prompts and voice recordings).
The purpose of the digression was to function as an independent component that
could be ‘bolted on’ to an existing service, providing that recognition grammars are
updated to process any caller speech input induced by the information in the
digression. Three main dialogue engineering issues pertaining to SID dialogues were

explored in the current research: strategy, location and register.

8.2.1 SID strategy

System prompts in automated telephone services mainly take two forms:
informational messages (where the system retains the turn-taking initiative) or
requests for a response from the caller (where the turn is handed over to the caller).
Subsequently, two SID dialogue strategies were identified: a Signpost offer
(informational message) and a Follow-on offer (informational message followed by a

yes/no question for pursuing the offer).

These strategies were  evaluated in two experiments (Experiment 1 and
Experiment 3) where overdraft offers were deployed immediately after the
participant had completed a balance reqﬁest. Reassuringly, it was found that the
digressions (irrespective of strategy employed) did not have a negative impact on
user attitudes to the usability of the automated service. This leads to the conclusion
that system-initiated digressions can successfully be deployed in mass-market

automated services.

-261



In terms of a ‘winning’ strategy, there were no strong findings which suggested user
preference for either the Signpost or Follow-on digression. The Signpost digression
was perceived to some extent more positively in terms of it being shorter and less
intrusive; furthermore, in the de-briefing interview, participants who experienced the
Signpost strategy were more positive to experiencing.a SID offer in real use of the
automated service compared to the Follow-on participant group. The results suggest
a slight preference for adoption of the Signpost strategy. However, the extra turn-
taking stage involved in the Follow-on dialogue does not have a significantly
negative impact on user attitudes. The conclusion is therefore that, where it is
appropriate to prompt the caller for a response in connection with a digression, the

Follow-on strategy can also be adopted.

The purpose and content of the SID offer may suggest that alternative variations of
the strategies defined above should be employed. For example, the service provider
may want to ascertain that the callers understand what a product (such as
“overdraft”) actually involves initially by using yes/no dialogues such as “are you
interested to hear more about...?”. Depending on the amount of information
associated with the product or service (such as terms and conditions) the service may
offer the caller to “hear” it over the phone, “receive an information pack through the
post” or “speak to a human”. In some cases it may be necesséry to include specific
details where names of novel products and services are defined for the first time
(such as for the “Online Saver” account introduced in the current research). The

primary aim in such cases should be to include only the most pertinent information.

 8.2.2 SID location

The dialogue in an automated telephone banking service had three main parts: an -
initial caller greeting, an identification and verification process and, finally, the main
menu listing which gives the caller access to individual service options. The SID
could therefore suitably be located immediately after the initial greeting
(‘Welcome’), after successful verification of the caller’s identity (‘ID&V’) or

following a completed transaction (‘Transaction’).
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These three SID locations were evaluated in Experiment 2 by deploying Signpost-
strategy overdraft offers. The results re-confirmed that the presence of a SID did not
have a significant impact on user attitudes towards service usability. Furthermore,
there were no significant differences between the three offer locations (evaluated
both in terms of impact on service usability and perceptions of the SID offer itself)
suggesting that any of these locations would be, more or less, suitable for a SID
delivery. In the de-briefing interview, participants who experienced a proposal were
somewhat more positive to the idea of receiving an offer in real-life use of the
service, however, this is not enough evidence to suggest that the Welcome SID

location would be the most suitable.

In fact, trade-offs associated with the Welcome SID location are likely to outweigh
any positive attributes. One consequence of approaching callers prior to
identification is that they would hear the SID offer every time they contacted the
service; although not pointed out by participants in the experiment, this is likely to be
perceived as annoying, particularly to frequent users. Furthermore, the Welcome
location is unsuitable for product or services where only a subset of callers is eligible
— as shown in the current research, where having to turn down overdraft applicants
had a negative impact on their perception of service usability. Cohsidering these

facts, the Welcome location is judged likely to be unsuitable for most SID offers.

The two competing locations — ID&V and Transaction — both occur after the caller
has been identified and it is therefore possible to make the SID offer highly
personalised and also to keep track of which customers have previously been
approached. The ID&V location has the advantage of being more immediate, while
the SID offer in the Transaction location can be tailored more to the result of
selectihg a service option (e.g. balance information). A potential problem with the
Transaction location — and with other attempts to locate the SID offer after the caller
has completed the primary purpose (tasks) of the phone call — is that the caller might
hang up immediately after obtaining the account information and could miss out on
hearing the offer altogether. Therefore, SID offers that need more prompt attention

are more suitably located immediately after ID&V.
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It is of course possible to envisage alternative solutions to delivering SID offers in
the dialogue that take advantage of more than one of the contrasting locations
defined above. For example, user behaviour (e.g. how the user operates the
automated service) could be logged and then used for a more strategic SID delivery;
this approach could, fbr example, be used to deploy a SID offer immediately after
ID&V for those callers who repeatedly tend to hang up before hearing'the system

“goodbye” message.

8.2.3 Register

Users of automated telephone services can expect a predictable interaction where the
dialogue, tumn-taking and prompts generally do not change between phone calls to
the service. SID offers constitute interruptions in that they suspend the usual dialogue
turn-taking for as long as it takes to deliver the new message to the caller (in the
experiments there were also no means by which the participants could stop the SID
offer). Because callers are unlikely to expect the system to initiate a digression, the
opening phrase needs be prominent enough to capture callers’ attention. The register
employed in these interruptions has significant bearing on how the SID offer is

received — as confirmed by the current research.

The approach taken in Experiments 1-3 was to adopt a register that was designed to
blend in with the existing system prompts. The opening phrase in the SID offer was
“you might like to know that...”. In Experiment 4, a more forceful approach was
employed by starting the message with an explicit interruption; this was predicted to
be perceived as particularly intrusive by participants and, in order to explore whether
or not this negative impact could be mitigated, politeness strategies (Positive,
Negative and Bald registers) were employed deriving from established face-redress

theories in human-human communication.

In fact, the opening phrase in Experiments 1-3 “you might like to know”, with its
hedging “might” expression, is an example of a ‘Negative’ politeness strategy. It
would have been possible to start the SID offer with simply “you can have an
overdraft...”, however, the hedging phrase marks the start of a new message, softens

the intrusion and has the function of giving the caller a couple of seconds to focus
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their attention to the ensuing information. A further example of a functional
expression in dialogues is “thank you” used after the system receives a response to a
request from the caller: this expression not only conveys politeness but also gives
feedback to the listener that a response has been recognised. There was some
evidence in Experiment 4 that the abrupt Bald SID offer strategy, which lacked this
sort of mitigating behaviour, may have had a detrimental effect on user concentration

resulting in lower task completion.

The hedging phrase “you might like to know” was well received by participants. In
contrast, starting a SID offer with an interruption has a detrimental effect on user
attitudes — irrespective of the politeness registers employed in an attempt to mitigate
the effect — as the results from Experiment 4 showed. All three SID register variants
had a consistent and negative impact on user attitudes to the usability of the
automated service. Furthermore, after first exposure to a SID offer, there were no
significant differences between participant attitude responses to the three politeness
registers. The analysis of the pooled response data (after participants had experience
each of the three proposals) revealed that there were significant differences overall
between the Bald and the Positive face-redress strategies (in favour of the Bald
strategy); The results provide some guidance on the design issues involved in
attempts to add such digressions to automated telephone dialogues by eliciting
participants’ preferences for the wordings of such proposals. The Bald strategy
received significantly more positive responses in terms of being shorter, less long-
winded and contained more relevant information. The Positive face-redress, on the
other hand, was found to be significantly more manipulative, patronising and

intrusive.

In the post-experiment listening tests, support of the Bald proposal strategy was
strengthened: 54% of participants expressed a preference for the Bald strategy with
the main arguments that it was shorter and more to the point than the other designs.
Interestingly, however, 50% of participants in the (No-proposal) control group chose
the Negative face-redress as their preferred proposal strategy. When heard in
isolation, the Negative face-redress might have been perceived as the most

appropriate design choice when apprdaching a customer. In the context of the
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automated telephone banking service, however, the Negative face-redress approach
was shown to be judged as lengthy, long-winded, and was perceived to be too

apologetic and formal.

8.2.4 Anthropomorphising the spoken dialogue systems

Much of the research of anthropomorphic computer behaviour in human-computer
interaction to date has primarily focussed on the visual user interface; the impact of
social phenomena,. such as politeness, in the audio-only interface has yet to be fully
explored. The current research contributes to the debate on anthropomorphism in
computer systems by exploring the issue of endowing a speech-only human-
computer dialogue with specific forms of politeness. In contrast to the visual user
interface, the audio-only interface is incapable of displaying multiple pieces of
information simultaneously; the system will dominate the dialogue for as long as it
takes to deliver a spoken message and the user is not offered the opportunity to
rapidly scan information that seems irrelevant. It follows that choice of appropriate
wording, duration and speaker characteristics are pivotal in the design of audio

interfaces — as demonstrated in this research.

For a given communicative situation between humans, it has been shown that the
choice of politeness strategy depends on the mutual expectations about the power
relationship and social distance between the interlocutors, coupled with the degree of
imposition involved in making the face-threatening act in that communicative
context. When a speaker is overly polite, unexpectedly unfriendly or irrational, or
strays from the topic in a human-human conversation, the addressee will draw
conclusions about the reasons why the speaker does not behave as expected. This
may, for example, involve re-evaluating the assumptions about their social
relationship with the consequence that politeness (or its absence) in a dialogue can
serve to modify the social distance or power relationship between interlocutors. In
the case of human-computer interaction, the relationship between the user and the
machine is further impacted by the ‘black-sheep’ effect: social errors are more
consequential and critically evaluated if the user knows that the conversational

partner is a computer.
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Previous research has shown that users are attracted to agent characteristics that are
similar to their own personality (submissive/dominant) and are sensitive to
consistency in agent personality (introvert/extrovért). The negative reactions towards
the face-redressive strategies employed in the proposals in the current research may
be attributed to the fact that these were not perceived as being fully integrated with
users’ assumptions about the relationship with the service, formed by the speaker
characteristics presented in the rest of the banking dialogue. Whilst applications,
such as the automated banking service explored in this research, are primarily viewed
as tools, with repeat use there is the potential that customers will develop aspects of
rapport with the service. Endowing audio-only interfaces with personas, which
consistently exhibit Negative or Positive face-redressive behaviour as presented here,
may thereby serve to enhance this human-computer relationship. The issues raised
here lend themselves to further research in order to obtain a deeper understanding of
pronounced forms of speaker characteristics, linguistic behaviour and user
expectations (e.g. face wants) unique to voice-only computer interfaces. Such
research should establish a reference point for the evaluation by assessing
participants’ own use of politeness strategies (e.g. through a questionnaire) and

capturing their anticipated linguistic behaviour for the computer dialogue.

8.2.5 Hidden menus

The target application in the current reséarch was speech-enabled with a main menu
listing; the approach taken was to introduce a hidden overdraft option in the main
menu which was not listed among the core service options but could be triggered by
using they keyword “overdraft”. Participants (Experiment 2) were then instructed
(after hearing the SID offer in the preceding phone call) to contact the service and
apply for an overdraft on their account. A significant number of participants failed to

complete the overdraft request.

Unsurprisingly, the main reason for failing the request appeared to be due to the fact
that participants expected to have to select the overdraft service option from the main
menu. This conclusion was verified through the follow-up Experiment 3 in which the

overdraft was listed as one of the options in the main menu and which resulted in all
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participants being able to complete an overdraft request. Using this approach, the
purpose of the SID offer would then be reduced to notifying callers that a new
service option has been added, or advertising particular features pertaining to the new

option that may be of interest to the caller.

However, adding service options to the main menu in this way does not solve the
problem entirely: menu listings would be rendered longer and more cluttered, and
any key presses associated with service options would have to be updated. For SID
offers to function as a ‘bolt on’ method for introducing new options into the
automated service, alternative stratégies would have to be sought. One solution
would be to keep the overdraft option hidden and instead revisit the contents and
wording of the SID offer. The proposal could aim to resolve the primary cause for
participants’ failing to obtain an overdraft, i.e. redress their erroneous assumption
that only service options listed in the main menu can be selected. In this way, the
proposal would be used to ‘educate’ users that — although the overdraft option is not
explicitly listed in the main menu — it can still be accessed by saying the “overdraft”

keyword.

An alternative solution would be to modify the core dialogue. If, after playing all
main menu service options available the caller remains silent, the system could
respond with a more open-ended “or just say which [other] service you are interested
in ...” in order to try to encourage hesitant callers to volunteer input rather than
select it from the menu of ‘core’ options. Such a generic sentence would avoid
additions or changes to the main menu; however, callers cannot expect to know how

speech recognition technology works: if they say “overdraft” and it is rejected by the
system they will not know whether this is due to the fact that the machine just did not
hear them or because the overdraft service option is, in fact, not there. Further
silences or rejected inputs at this stage in the dialogue are probably best handled by
offering the option for the caller to be transferred to a human advisor. The generic
sentence pfoposed above could alternatively be replaced with “or, say one of the

following [overdraft, ...]”, listing further options. Using this method, core service

options (with associated keypad-button presses) could be preserved while supporting
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the interaction by providing the user with a list to select from — a list activated by

voice only which could reasonably easy be changed and updated.

In speech-enabled applications, menus may facilitate the interaction for novice or
infrequent users by promoting a step-by-step interaction, but can also render the
interaction unnecessarily stilted and long. The challenge to designers of such-
applications is to strike a balance between restricting the user inputs and at the same
time conveying to the user a conceptual model which allows them to fully exploit the
strength and flexibility of the speech recognition technology. A review of the menu
structure was outside the scope of the current research but it offers significant
research opportunities, as these types of menu solutions are pivotal to mass-marked
automated telephone services and have significant bearing on the user experience of
such services. The dialogue engineer must define appropriate menu solutions to be
implemented, but also consider how new or less frequently requested service options
may be integrated with the existing dialogue once the automated service has been

deployed.

A further issue which arose in the hidden menu experiment was that different users
employed different strategies when using the service (volunteering/not volunteering
input) and that gender differences appeared to make participants differently equipped
in overcoming the problem of the missing menu option. The underlying factors,
whether due to differences in mental models of the service functionality or caused by
variations in cognitive ability, were not fully addressed in the experiment. It is
suggested that future studies into hidden menu options should also probe the mental
models amongst participants who succeeded in obtaining the hidden option to
complement the data from participants who failed to do so. How did these
participants reason? Were participants, who volunteered input rather than selecting it
from the menu, aware that they did not always wait to hear the option first? What

exactly prompted them to request the overdrafi?

Furthermore, the demographic data captured in the current experiment was limited;
more detailed information about the type of telephone applications participants have

experienced in real-life and the frequency of use would need to be obtained in order
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to provide a full account of the potential impact that habituation effects may have on -
users’ mental models. Such data could then be used to explore if there is a link
between habituation effects and user strategies for operating the automated services

(e.g. the tendency to volunteer input or select options from menus).

Thirdly, and perhaps most prominently, are questions raised by the gender
differences revealed in the experiments. In order to understand the full significance
of the impact of gender differences on the usability of automated services, and in
order to establish whether or not there is a link between cognitive ability and task
completion, further research is necessary. There are standardised psychometric tools
available that can be used to measure differences in cognitive abilities (e.g. spatial
ability, verbal ability, problem solving skills) and which have been applied in
previous research into automated telephone services showing that cognitive ability
has a significant impact on service usability and user attitudes. For example, Foster et
“al. 1998 noted that the level of user’s spatial ability affected how participants rated
the mode of data entry (touch-tone buttons, isolated and connected word recognition
for speech input); level of spatial and verbal ability has also been found to correlate
significantly with participant’s performance when operating telephone services
(CCIR Report on Panel Experiment 5 1995). Goldstein et al. 1999 found that task
completion times varied according to spatial ability and prompt strategy: a guided
(menu) prompt strategy seemed to better suit participants with low spatial ability and
the open (“what do you want to do now”) prompt strategy was more suitable for
participants with high spatial ability. Other factors such as ageing will also have an
impact on users’ cognitive ability, affecting their ability to operate automated

telephone services (Dulude 2002).

Research into differences in cognitive ability between men and women has met with
some controversy (raising issues whether the differences are due to biological or
social factors) and the significance of such findings has often been disputed.
However, it is generally accepted that men, on average, are better at a range of
spatial skills than are women; whereas women are better at some tasks requiring
memory abilities for the location of objects (Kimura 1999). Evaluation of

participants’ cognitive skills was outside the scope of the experiments. It is suggested
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that future experiments, which aim to explore participants’ ability to navigate
through automated telephone services, also include an element of psychometric
evaluation. Ultimately, in the mass-market domain of self-service applications, the
aim 1is to devise one single dialogue version that strikes a balance between several

user groups with different background knowledge, cognitive styles and abilities.

8.3 Final remarks

The dialogue prompts and service functionality have a major impact on how a SID
will be received by users. The dialogue featured in the current research was a system-
driven, prompt/response telephone application where the core dialogue does not
change between phone calls. In contrast, mixed-initiative systems are now beginning

(13

to emerge which allow the user to respond to more open prompts — to “say
anything”. This alters the balance of power by allowing the user to initiate turn-
taking. Furthermore, such a system is less reliant on directive prompting and is likely
to function better with the deployment of SIDs (such as information about new
services, hints or suggestions) since it offers a more flexible dialogue where there are

no menu structures that need to be updated and maintained.

There is opportunity for further research in this area, as each new system-initiated
digression design variant needs to be assessed in terms of its impact on service
usability, user attitudes and task completion. The current research has also
highlighted a demand for further studies into issues surrounding the social
characteristics conveyed through system prompts and users’ abilities to navigate
through human-computer dialogues. With automated telephone services becoming
ever more ubiquitous in society, and with the increased application of spéech

recognition in such services, this is a research domain well worth exploring.

The usability evaluations presented here serve to support the thesis
that system-initiated digressions can be included as a means for introducing new
products and services into the existing dialogue of a speech-enabled automated

telephone service.
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Appendix 1.1. - Experiment priming material

Lloyds TSB

PhoneBank Express Telephone Banking
Service:

Telephone number: (9) 667 1818

Your Customer Details:

Name: J Smith
Membership number: 255881487
T.LN.

(Telephone Identification Number): 139272

Your Account Details:
Current Account: 0074242

Savings Account: " 7013818
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Appendix 1.2. — Experiment 1 research script

Research Script — Experiment 1

Thank you for agreeing to take part in this usability experiment. We are going to ask you to try out an
automated telephone banking service and also to fill in some questionnaires relating to your opinion of the
service.

To start off, I would like to ask you some general questions (Demographic Questionnaire).

Before I ask you to phone the service there are some information and details that I have to go through with
you. The service we ask you to try today is called ‘PhoneBank Express’. It is an automated telephone
banking service which Lloyds TSB provide their customers.

Here’s a copy of the ‘mini guide’ (Mini Guide) which you can use when you phone the service. It
contains information about the services available. For example (pointing at information as you explain),
you can find out the balance of your account, hear recent transactions or search for a particular transaction
in your account by selecting ‘item search’. You can either speak your commands to the automated service
or press the buttons on the telephone — or use both if you wish. Examples of what you can say and buttons
to press are listed here (show the participant).

In order to use PhoneBank Express, you will need your personal membership number and an identification
number. You get these details sent to you from Lloyds TSB, together with your copy of the mini guide,
when you register with to use the service. (Sheet with Customer Details)

Today we’d like you to try to imagine that you are ‘J Smith’ — a Lloyds TSB customer — and that you have
registered to use PhoneBank Express. These are the details you need to access your banking details
through the automated service (Read out all the details on the sheet, but skip reading out number
sequences).

I would like you to phone the service in order to try to find out the following (Hand participant
Task Sheet 1 and read out the details). Feel free to have a look at the mini guide before you start phoning,
When you find out the balance and the information about the cheque, please note down the information on
the sheet. Have you got any questions? Id also like to say that while you make your phone call to the
service I will not be able to talk to you and so if you have any questions can you keep these for later?
(participant phones the service)

Thank you. I’d now like you to imagine that a few days have passed and you call the automated service
again to find out the same details as the last time (hand participant Task sheet 2).

Thank you. Now I’d like you to fill out this questionnaire for me please (Likert Questionnaire 1). You’ll
find 20 statements relating to your attitude to the service, each statement worded positively or negatively.
For each statement we’d like you to tick the box which best expresses your opinion on that statement — the
row of boxes range from strongly agree to strongly disagree. If you have any questions let me know.

Thank you. I would now like you to phone the service again and do the same tasks again (Task Sheet 4).

Thank you. Could you fill in this questionnaire again — this time keeping in mind that it relates to your
experience and opinion about your most recent phone call to the service. (Likert Questionnaire 2)

Thank you. That’s all the phone calls you will have to make. I have some final questions I would like to
ask you before you leave relating to your opinion about the service. (Exit Questionnaire)

Thank you for your participation. (hand participant £10 cheque)
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Appendix 1.3. — Experiment 1 research procedure

10.

11.

12.

13.

14.

15.

Research Procedure — Experiment 1

Meet and greet.

Explain the experiment, what the participant will do (phone an automated banking service and fill
in questionnaires) and then go through the questions in the Demographic/Technographic
Questionnaire.

Brief information about Lloyds TSB and the PhoneBank Express automated telephone banking
service.

Hand participant Mini Guide and go through available services and input modes (explain in more
detail about how to get a balance and to find a transaction using ‘recent transactions’ or ‘item
search’).

Explain that you need a personal membership number and TIN to use PhoneBank Express and to
access the banking details.

Hand the customer the sheet with Customer Details and go through all the details together,
membership number, TIN, account details etc.

Give participant Task Sheet 1 and read through the information, pointing out that we want the
participant to note down the information about balance and cheque.

Allow for participant to read through details and ask questions before phoning the service.
(participant calls the service)

Explain the scenario that ‘a few days have passed’ and that the participant now phones up to
check the same banking details again, give participant Task Sheet 2. (participant calls the
service)

Again, explain that ‘a few days have passed’ and that the participant now phones up the service
again, give participant Task Sheet 3. (participant calls the service)

After the participant completes the third call — hand Likert Usability Q1 and explain briefly how
it is filled out, polarity, 7-point scale from agree to disagree etc.

Explain that ‘a few days have passed’ and that the participant now phones up to check details
again, give participant Task Sheet 4. (participant calls the service)

After the participant completes the fourth and final call - hand Likert Usability Q2, point out
that it is the same questionnaire but that this time it relates to the experience of the most recent
call to the service.

Finally, explain that that this was the last phone call to the service and go through the questions in
the Exit Questionnaire — explaining to the participant that we are interested about finding out
more details about what he/she thinks about the service.

Pay the participant £10, thanking for his/her participation in the experiment.
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Appendix 1.4. — Likert Usability (LU) questionnaire

Thinking about the service you have just used. For each statement below, tick
the box which best expresses your opinion on that statement.

Neither
Strongly Slightly agreenor  Slightly .
Agree Agree Disagree

Agree disagree  Disagree

Q1 I found the service confusing to use.

Strongly
Disagree

Q2 When I was usirig the service I always knew
what I was expected to do.

Q3 I thought the service was efficient.

Q4 1 felt flustered when using the service.

QS5 I would be happy to use the service again.

Q6 1 would prefer to talk to a human being.

Q7 I thought the voice was very clear.

Q8 I felt under stress when using the service.

Q9 The service was too fast for me.

Q10 I liked the voice.

Q11 I felt that the service was reliable.

Q12 I enjoyed using the service.

Q13 The service was friendly.

Q14 1 think the service needs a lot of
improvement.

Q15 I thought the service was polite.

Q16 I thought the service was complicated.

Q17 I felt the service was easy to use.

Q18 I found the service frustrating to use.

Q19 T had to concentrate hard to use the service.

Q20 I did not feel in control when using the
service.

Ooooooooooooocooooooco
Oooooooooooocooooococo
Ooooooooooooocooooooco
Ooooooooooooocooocoooco
Doooooooooooooooodoo
Oooooooooocooooooocooo

o000 o000000000 0000000
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Appendix 1.5. — Proposal Likert (PL) questionnaire

Thinking about the service you have just used. For each statement below, tick

the box which best expresses your opinion on that statement.

Q1 The overdraft proposal was annoying.

Slightly
Agree

U
U
U
O
U

Neither
agree nor

disagree  Disagree

Slightly

Disagree

Strongly
Disagree

Q2 I now know how to use the automated
service to apply for an overdraft.

Q3 The overdraft proposal information was
helpful. )

Q4 The overdraft proposal was too long.

Q5 I would trust the automated service to give
me appropriate overdraft information.

Q6 I'd prefer an overdraft proposal to be made
by a human agent rather than the automated
service.

Q7 The overdraft proposal is an efficient
method for giving product information.

Q8 1 found the overdraft proposal intrusive.

Q9 I wouldn’trely solely on the automated
service when seeking an overdraft.

Q10 The overdraft proposal was polite.

Q11 The overdraft proposal interrupted the call
too much.

Q12 The overdraft proposal was easy to
understand.

Q13 It is appropriate to have overdraft proposals
in this kind of automated service.

Q14 The overdraft proposal distracted me from
what I was trying to do.

Q15 If I needed an overdraft, I would be happy
to apply through the automated service. -

Q16 The overdraft proposal was irrelevant to me.

ool ooooo ooool o

o000 000000 000000

O 000000000 00000

Ooooocooooo ooool o

o000 odoood 00000

oo odu oo du

000000000 0000
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Appendix 2.1. — Experiment 1: Dialogue flow-charts for the

system-initiated digressions

This section details the flow-charts and prompts involved in the ‘Signpost’ and

‘Follow-on’ digressive dialogue strategies.

FLOW: DIGRESSION

propose
OD flag?

no

Digressive dialogue
follows the current account
balance information.

yes

bpe o
proposal

signpost

i

OD_sign_post

follow-on

»

<
«

| op joll:)w_on_l-3 |

<
«

{ OD_follow on_3 I

—| rej: reject I:

.YesNo
or err++

. SR T il
<—| sil: silence I: silence, err<3 R help OD_proposal_help I
ccog ‘repeat’
reject, err<3

err == 3

N\ /
1 ‘noT ‘ves’
<-iOD_sign _post_future |« .
P ‘cancel’ v | OD_confirm_transfer J
< ok GV-FIRM fail >
B cancel oD
\ 2 3
return
return fail
ok
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FLOW: CONFIRM OD

»la
Ll

| OD_cor:ﬁrm_1-3 |

< I OD_confirm_3 |
o L i
‘_@: silence, err<3 /—JRecog help OD_confirm_help |
‘repeat’
reject, err<3

.YesNo
no ‘yes

or err++ err ==
—101) sign_post_future | Y
— | l OD_conﬁrm_transﬁrl

‘cancel’

<

v

OD_confirm_approved

A

return return

ok fail
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‘overdrafi’

FLOW: OD OPTION
AT MAIN MENU

OD_ already

no

»la
Ll

| op_amns 13 |

————  OD.amM 3 |
il <3 3 ‘help’ T
silence, err /S
4‘| sil: silence }4 Recog I OD_confirm_help I
reject, err<3

‘repeat’
.YesNo 2
- R P or err++ err ==
rej: reject  [¢ \
‘no’ ‘yes' Y
-I OD_sign_post_future |<7 OD_conﬁrm_transferl
_ ‘cancel’

A

&

IOD_conﬁrm_approved |
I A

A return

fail
return
ok

NOTE: following the ‘Already_OD’ prompt, replac
‘S310-init’ with ‘OD_already_transfer’ and ‘S310
help’ with ‘OD_already_transfer_help’. For yes replie
- transfer to advisor, for no replies - return to the Mai
Menu stage.
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Prompt

Script

OD_sign_post

You might like to know that you can have an overdraft of <OD
amount> on this account. If you are interested, please say
'overdraft' at the main menu.

OD_follow_on_1

You might like to know that you can have an overdraft of <OD
amount> on this account. Would you like this overdraft now?

OD_follow_on_2

- use recordings for OD_atMM_2 -

OD_follow_on_3

- use recordings for OD_atMM 3 -

OD _sign_post_future

If you would like to apply for an overdraft in the future, just say
'overdraft' at the main menu.

OD_confirm_transfer

I'm sorry, I'm having difficulty understanding if you would like an
overdraft.

OD_proposal_help

At this point I need you to confirm if you would like the overdraft.
(followed by OD_proposal_3)

OD_confirm_1

To confirm, you would like an overdraft of <OD amount>, is that
correct?

OD_confirm_2

You would like an overdraft of <OD amount>, answering yes or
no, is that correct?

OD_confirm_3

You can either say yes or press 1 on your telephone keypad, or say
no or press 9. You would like an overdraft of <OD amount>, is that
correct ?

OD_confirm_help

At this point I need you to confirm if you would like the overdraft.
(followed by OD_confirm_3)

OD_confirm_approved

Thank you. Your <account name> account now has an overdraft
limit of <OD amount>. You'll receive written confirmation within
the next few days.

OD_already You already have an overdraft limit of <OD amount> on your
<account name> account. (followed by OD_already_transfer)
OD_atMM_1 You can have an overdraft of <OD amount> on your <account
name> account. Would you like this overdraft now?
OD_atMM_2 You can have an overdraft of <OD amount> on your <account
name> account. Would you like this overdraft now?
OD_atMM_3 You can either say yes or press 1 on your telephone keypad or say

no or press 9. Would you like an overdraft of <OD amount> on
your <account name> account?

OD_already_transfer

(follows Already OD) We can transfer you to an Agent who can
help you with your overdraft enquiry. Would you like to be
transferred?

OD_already_transfer_help

At this point I need you to confirm if you would like to be
transferred to an Agent who can help you with your overdraft
enquiry. Either say yes or press 1 on your telephone keypad, or say
no or press 9. Would you like to be transferred?
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Appendix 2.2. — Experiment 1: Task sheet

Find out how much money is in your current account.

Find out if a cheque for £50 has been paid out of your
current account.

The balance of the current accountis: W £
Q Don’t know

Has the cheque been paid out of your current account?

O Yes
 No
3 Not sure
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Appendix 2.3. — Experiment 1: Demographic questionnaire

Demographic/Technographic Questionnaire
(to be completed by researcher)

1. Age: 018-35 Gender: 0 male
0 36-49 0 female
Q 50+
Occupation:..........c.cooeeveviiinniiiniinine

(if student — parent’s occupation)
2. Accent (circle):

English north-west  north-east midlands  south-west  south-east
RP

Scottish lowlands-east lowlands-west highlands
Welsh

Irish north south

Foreign

additional COMMENLS:......ceenaueneneissrnnrrrerisrann. ceeesseessenanesses

3. How do you currently do most of your banking (tick all that apply)?
Q Visiting local branch 0 PC/Internet banking O AT™

Q Telephone banking (automated or talking to human)

4. Have you ever used an automated telephone banking service before?
Q Yes O No

If yes, ask questions 5-8,
5. Which automated telephone banking service do you use? ......................

6. How often do you use automated telephone banking?
0 Once a day 0 Once a week O Once a month 0 Never
O 2+ times aweek O 2+ times a month [ Less than once a month

7. Do you use speech or touch-tone (the buttons on your telephone keypad)?
Q Speech
Q Touch-tone

8. What type of banking transactions do you do using automated telephone

banking?

O Balance Enquiry [ Recent transactions

QO Pay Bills Q Transfer between accounts

QD OMhEr: oottt sr s

9. Have you ever used any other automated telephone services before?
LD YES - WHICKH? ..ottt sttt s sems
QO No
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Appendix 2.4. — Experiment 1: Exit questionnaire

Exit Questionnaire
(to be completed by researcher)

1. Did you notice anything different with the last phone call to the service?

QO Yes 0 No If yes, what was different?................cccocceivevnciinnincnnncnnicnnicnnns

...................................................................................................................................

(if the participant answered ‘no’ or didn’t mention ‘overdraft‘—> explain the
overdraft offer)

(if the participant is still unaware about the overdraft offer -> continue with question
12)

2. How did you feel about being offered an overdraft (your initial reactions)?

...................................................................................................................................

3. . Did you take up the offer of the overdraft?

QO Yes O No If yes, how much is your overdraft and on which account?..........

...................................................................................................................................

If no, how would you use the automated service to get an overdraft if you
wanted one?

.............................................................................................................
...................................................................................................................................

...................................................................................................................................

6. Was it easy to understand the information in the overdraft message?

Q Yes O No If no, how could it be made clearer or improved?.........................

...................................................................................................................................

7. Would you have liked different/other information about the overdraft?

0 Yes O No If yes, what kind of information would you like, or how shouild
the message be changed? ..............ccooiiviiiiiiiii e

8. How do you imagine you would have reacted to the overdraft offer if this
was areal service and you were using your own bank details (and why)? .......

...................................................................................................................................

9. If you were using this as a real service, would you prefer never to be offered
an overdraft?

Any particular reasons Why?............ccccooiiiiiiie
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10.

11.

12.

13.

14.

15.

If this was a real service, would you want to be able to negotiate about the
overdraft limit, e.g. perhaps choosing a lower/higher amount than was
offered?

LO01) 111 1115 11 £ o TR

If you were using this as a real service, would being offered an overdraft in
this way discourage you from using the service in the future?

QO Yes 0 No If yes, what is the strongest reason for this?..................cccoeeeeeee.

I have a list of financial products that could be offered to you in this way
through the service you just tried. I will read these products out to you and
for each of them I would like you to answer whether you “would like”(7) this
product to be offered to you, “wouldn’t mind”(2) the product offer or if you
“would dislike’(3) the product offer?

Personal loans:  Home insurance:  Accounts with high interest rates:___
Credit cards: Car insurance: Investments (e.g. ISA, bonds):
Overdrafts: Travel insurance:__ Long term savings accounts:___

Would you like information in the service about a product that I haven'’t
THENLIONEA? ........ovovviiriiiniiiiniiiie ettt e a e e baets

If this was a real service, which of the following three options would you
prefer?

O A service which offers you products occasionally — like the one you just tried
O A service providing information about financial products — only when you
decide to select this

QO A service without any information about financial products at all

COMMENLS (If ARY): ..ottt benas
How do you prefer to find out about financial products (like loans or
savings) in general?

QO Information through the post 0J Making a phone call to your branch
Q Information from Internet U Information in the newspaper

Q) Go to the branch O Information on TV

O Receiving a phone call from your bank O Billboard advertising

What is your preference and WHY?:...............cccooeveiiniiiinicininiiieecceee s

Are there any other comments about the service that you would like to add?

...................................................................................................................................
...................................................................................................................................
...................................................................................................................................
...................................................................................................................................

...................................................................................................................................
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Appendix 3.1. — Experiment 2: Task sheet

Find out the balance of your current account.

The balance was: W £
O Don’t know

Order a printed statement for your savings account.

Apply for an overdraft on your current account.

Did you get an overdraft limit on your account?
- U Yes
0 No
0 Don’t know
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Appendix 4.1. — Experiment 3: Dialogue flow-charts

This section details the flow-charts and prompts involved in the ‘Signpost’ and

‘Follow-on’ digressive dialogue strategies and overdraft application tasks in

Experiment 3.

FLOW: OD OPTION
AT MAIN MENU

‘overdraft’

Caller eligible
for OD?

OD_not_allowed

no (OD task 1) Caller already

holds OD?

no (OD task 1)
set

OD_PROMPT=
inc_od

l

OD_inc_preamble

set
OD_PROMPT=
setup_od

OD_setup_preamble

>
»

‘Overdraft’ option added
to the Main Menu.

ok cancel " 3 NEGOTIATE )2

a

N~

Y

return
ok
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FLOW: OD
NEGOTIATE

start (Task: over/below shadow limit)

>
>

return
cancel

A

ok

y

CONFIRm

no

fail

\ 4

yes (requested amount

below shadow limit)
»| OD_approved

no (requested amount

over shadow limit)

CHANGE OD
AMOUNT

fail

\V
v

A

return
fail
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FLOW: GET OD
AMOUNT

Set TYPE=
inf/non-inf

Prompt TYPE is either Informative
or Non-informative of the allowed
max (shadow) limit for overdrafts.

»
»

<&
<

\ 4

OD_PROMPT _TYPE_[I-3]

<
<«

silence, err<3 /——"——\ ‘help’

OD_PROMPT _TYPE_3
T

OD_get_amount_help

4 sil: silence [« »
Recog ‘repeat’
.Amount /4
. | reject, err<3 oremri+ /o, ——
— rej: reject  [¢
‘cancel’ amount

A 4

OD_get_amount_transfer
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FLOW:
CONFIRM

oD

start

»la
Ll Rl

[ sil: silence

) 4

OD _confirm_[1-3]

<&
w

silence, err<3 s

rej: reject ¢

‘help’

v
Recog  \ . _" OD_confirm_help
YesNo repeat

OD_confirm_3

T

reject, err<3 or err++

OD _cancelled_inc ine

OD_cancelled_setup

err ==

‘cancel’ ‘ves’

A

OD_confirm_transfe

no
Check
OD_PROMPT
= ? 4
return
no

316




FLOW: CHANGE
OD AMOUNT

OD not_allowed_noninf

OD_not_allowed_inf

es .
4 2 time here?

AN

no
N
OD_change inf [1-3] o
< OD _change_inf 3
¥

4

silence, err<3 Y y ’
[ sil: silence ¢ : / R Y‘L'hel OD_change_help
ecog , R
.YesNo repeat

reject, err<3 oremt+ fop ==
\

‘cancel’, ‘no’ ‘ves’ Y

A

— rej: reject

OD _confirm_transfer

Check

OD_PROMPT
=7

— OD_cancelled_inc e

< OD_cancelled_setup

A

OD_contact_branc

l v v

return

Jail
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Prompt

Script

OD_setup_preamble

“We can set up an overdraft facility on your current account today.
You can use as much of your overdraft facility as you need when
you need it, and there are no charges if your account is overdraft by
less than ten pounds. If you take up the overdraft facility we’ll send
you a confirmation letter with details of terms and conditions™.

OD_inc_preamble

“The present overdraft limit on your current account is ... pounds.”

OD_sign_post

You might like to know that you can have an overdraft of <OD
amount> on this account. If you are interested, please say
'overdraft' at the main menu.

OD_follow_on_l1

You might like to know that you can have an overdraft of <OD
amount> on this account. Would you like this overdraft now?

OD _follow_on_2

- use recordings for OD_atMM_2 -

OD_follow_on_3

- use recordings for OD_atMM 3 -

OD_sign_post_future

If you would like to apply for an overdraft in the future, just say
'overdraft' at the main menu.

OD_confirm_transfer

I'm sorry, I'm having difficulty understanding if you would like an
overdrafi.

OD_proposal_help

At this point I need you to confirm if you would like the overdraft.
(followed by OD_proposal_3)

setup_od _inf 1

You can have an overdraft limit of up to <max OD amount>. How
much would you like?

setup_od_inf 2

You can have an overdraft limit of up to <max OD amount> on
your <account name>, how much would you like your overdraft
limit to be?

setup_od_inf 3

The maximum overdraft limit available on your <account name>
through this service is <max OD amount>. Please say how much
you would like your overdraft limit to be.

setup_od_noninf 1

How much would you like your overdraft limit to be?

setup_od_noninf 2

You-can have an overdraft facility on your <account name>. How
much would you like your overdraft limit to be?

setup_od_noninf 3

You can have an overdraft facility on your <account name>. Please
say how much you would like your overdraft limit to be.

inc_od_inf 1

You can have an overdraft limit of up to <max OD amount>. How
much would you like? '

inc_od_inf_2

You can have an overdraft limit of up to <max OD amount> on
your <account name>, how much would you like your overdraft
limit to be?

inc_od_inf_3

The maximum overdraft limit available on your <account name>
through this service is <max OD amount>. Please say how much

you would like your overdraft limit to be.
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inc_od_noninf 1

How much would you like your new overdraft limit to be?

inc_od_noninf 2

You can arrange a new overdraft limit on your <account
name>.How much would you like your overdraft limit to be?

inc_od_noninf 3

You can arrange a new overdraft limit on your <account
name>.Please say how much you would like your overdraft limit to
be.

OD_get_amount_help

At this point I need you to say an amount in whole pounds.
(followed by OD_PROMPT TYPE 3)

OD_get_amount_transfer

I'm sorry. I'm having difficulty understanding how much you
would like your overdraft limit to be.

OD_confirm_1

To confirm, you would like an overdraft of <OD amount>, is that
correct?

OD_confirm_2

You would like an overdraft of <OD amount>, is that correct?

OD_confirm_3

OD_confirm_help

You can either say yes or press 1 on your telephone keypad, or say
no or press 9. Would you like an overdraft of <OD amount>?

At this point I need you to confirm that I heard the overdrafi '
amount correctly. (followed by OD_PROMPT _TYPE_3)

OD_approved

Thank you. Your <account name> account now has an overdraft

- |limit of <OD amount>. You'll receive written confirmation within

the next few days.

OD_cancelled_setup

Your overdraft request has been cancelled.

OD_cancelled_inc

Your overdraft limit remains unchanged at <OD limit>.

OD _confirm_transfer

I'm sorry. I'm having difficulty understanding if the amount is
correct.

OD_change_inf 1

Would you like to arrange an overdraft within that limit?

OD_change_inf 2

Would you like to arrange an overdraft within the limit of <max
OD amount>?

OD_change_inf 3

You can either say yes or press 1 on your telephone keypad or say
no or press 9. Would you like to arrange an overdraft within the
limit of <max OD amount>? ‘

OD_change_help

At this point I need to know whether you would like to arrange an
overdraft limit lower than the one you previously requested.

OD-_change_transfer

I'm sorry. I'm having difficulty understanding if you would like to
arrange a lower overdraft limit.
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Appendix 5.1. — Experiment 4: SID questionnaire

Thinking about the proposal in the service you have just used. For each

statement below, tick the box which best expresses your opinion on that

statement.

Strongly

Agree Agree

C

Q1 The proposal was annoying.

Slightly
Agree

O
o
U
U
O

Neither
agree nor
disagree

Slightly
Disagree

Disagree

Strongly
Disagree

Q2 The wording of the proposal fitted in well
with the rest of the service.

Q3 The style of the proposal was too formal.

Q4 The proposal was too long.

QS I would trust the service to give me
appropriate information about savings
accounts.

Q6 The proposal made me feel I was being
manipulated.

Q7 The proposal was an efficient way of giving
information about the Online Saver
account.

Q8 I found the proposal intrusive.

Q9 I would want more information before
opening an Online Saver account.

Q10 The proposal was polite.

00 00 00O Oo0o0o o
00 00 OO0 000 0|0

Q11 The proposal interrupted the call too much.

U
O

Q12 The proposal was easy to understand.

o000 00 OO0 OO0 0

0000 OO0 oCooo

D00 00 OO0 O00 0

o0 00 OO0 000 0

coo o0 OO0 0000

Please turn over...
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Q13 The proposal was appropriate for this
service.

Strongly

>
E

O

>

Slightly
Agree

Q

Neither
agree nor
disagree

Q

Slightly
Disagree

a

Disagree

g

Strongly
Disagree

Q

Q14 The proposal distracted me from what I was
trying to do. '

Q15 The proposal was friendly.

Q16 The proposal contained only relevant
information.

Q17 The proposal expressed care for my
individual needs.

Q18 The proposal should give more information
about the Online Saver account.

Q19 The proposal information was helpful.

Q20 The proposal was very long-winded.

Q21 The proposal took my interests into account.

Q22 IfI wanted an Online Saver account, [
would be happy to open it through the
automated service.

Q23 I found the proposal patronising.

Q24 The way the proposal was expressed was
too apologetic.

o0 OO0 00 00 0

o0 0000 0 0 00 00
00 O0000 00 00 0

00 O000 00 00 0

o0 O0o00 0 0 00 0

o0 OoocQ0 0 0 000

o0 OoocQ0 0 0 000
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Appendix 5.2. - Experiment 4: FRS questionnaire

Thinking about the proposal I’ve just heard, it was...

polite | | | | | | impolite
informal | | | | | | formal
to the point I [ | | | | long-winded
forthright | | | | | | diplomatic
insincere | | | | | | sincere
patronising o respectful
personalised | | | | | | impersonal
apologetic | | | | | | unapologetic

I associate the choice of wording in the proposal with someone who
Is...

tactful | | | ] | | tactless
timid | | | | | | self-confident
unsociable L | | J | | sociable
reliable | | | | | | unreliable
caring | | | | | | uncaring
unprofessio | | I | | | professional
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Abstract

This paper explores the consequences of adopting an alternative strategy to that of
explicitly listing all options within the main menu of a speech-driven automated
telephone banking service. An existing service was augmented with an overdraft
request dialogue, accessible at its main menu, which could be triggered using the
keyword “overdraft”. However, the keyword was not explicitly mentioned as an
option in the main menu. Instead, system-initiated proposals for an overdraft were
introduced into the call flow notifying callers that they could apply for an overdraft by
saying “overdraft” at the main menu. An experiment with 114 participants was
carried out to investigate the effectiveness of this strategy as a way of offering new
services without increasing the length of the main menu. Results showed that a
significant proportion of participants (37%) did not succeed in completing an
overdraft request. The reasons for this failure are discussed.

Keywords: Human-computer dialogues; menus; speech recognition



1. Introduction

Speech recognition is increasingly used in the mass-market domain of self-service
telephone applications. Compared to their touch-tone counterparts, speech enabled
telephone applications offer users a more natural and flexible way of interacting with
a computer-based system. However, whilst the capability of speech recognition
technology is continuously improving, the need still exists for the system messages
(or prompts) to be designed to constrain the range of user inputs to those that match
the capabilities of the speech recognition grammar (Karis and Dobroth 1991, Bernsen
et al. 1996, Tomko 2004). Much of the dialogue design for mass-market automated
telephone services is centred around making the interaction fit the technology at hand,
relying on explicit (or implicit) instructions and error recovery strategies in order to
guide users as to what to say, how to say it and when to speak.

The system functionality remains hidden to the user in auditory-only interfaces and a
central concern in the design of such applications is therefore how to let callers know
about the range of available options (Yankelovich 1996). Several studies have been
conducted to explore how contrasting menu prompt strategies may affect user
satisfaction and task completion in applications such as: call routing (Sheeder and
Balogh 2003, Williams et al. 2003a, b), telephone directory assistance (Vanhoucke et
al. 2001), telephone banking (McInnes et al. 1999), e-mail (Walker et al. 1998) and
newspaper subscriptions (Dialogues 2000 Report, 1997). These studies have centred
around three main strategies: 1) ‘open’ prompts' (e.g. “How may I help you?”)
inviting the user to say any utterance; 2) ‘closed’ prompts® where the user makes a
selection from an up-front list of options; or 3) on-request prompts where the user is
not presented with options unless specifically requesting this information, for example
by using commands such as “help” or “hear list”. Combinations of these three
strategies have also featured, such as presenting the caller with an open prompt
initially and then, if the speech recogniser detects no response (silence), playing the
list of menu options or giving further instructions (see Sheeder and Balogh 2003).

There is no universally applicable strategy to draw on when designing prompts for
voice-driven telephone applications. The ideal strategy will depend on the skills of the
intended user group, the application domain, the frequency of use and the complexity
of the underlying data structure (Vanhoucke et al. 2001). The majority of today’s
commercially deployed mass-market automated applications are aimed at servicing
the general public and must therefore provide for callers with diverse levels of
experience and knowledge. In these types of self-service applications, the use of
menus in the form of explicit list selections is the most popular and frequently
employed method for informing users (especially novice users) about the range of
services available to them. Although listening generally requires less perceptual and
cognitive effort than reading (Preece et al. 2002: 87), information presented through
the auditory-only interface is serial, transient and paced, which puts a strain on users’

'The degrees of ‘openness’ may vary. For example, the prompt “How may I help you?” can be made
more specific by suggesting to the user the type of utterances which are expected “Which service do
¥ou require?” (see MclInnes et al. 1999, Cohen et al. 2004).

Particularly pronounced forms of closed prompts are featured in dialogues where user inputs are
restricted to responding with “yes” or “no” to each menu option or, as in the ‘skip and scan’ strategy,

by using a predefined command, e.g. “next”, “previous” or “select” (see Hornstein 1994, Dialogues
2000 Report 1997, Goldstein et al. 1999).



cognitive and perceptual resources. This has an impact on the length of system
prompts and limits the number of options that can usefully be presented in menus®.

Touch-tone key mappings for menu options are also often provided as an alternative
input strategy alongside voice, for example, when the user may prefer to push
telephone buttons (e.g. giving a sense of privacy when entering bank account
information) or when the human-computer interaction needs supporting in order to
‘avoid a breakdown (e.g. as fall-back after repeated mis-recognitions, or in noisy
environments). The inclusion of touch-tone key mappings, coupled with the fact that
system prompts frequently consist of pre-recorded human speech, lead to rather rigid
application structures where changes once the service has been implemented and
launched are impractical and can be costly. A dilemma facing designers of such
menu-based applications is where to place new or less frequently requested service
options within the call-flow and how to incorporate these with the existing interface
design. Voice recognition design guidelines described in the recent literature
(Weinschenk and Barker 2000, Kotelly 2003, Cohen et al. 2004) offer broad coverage
for how to implement menus in mass-market automated telephone services. However,
they do not fully address issues surrounding the maintenance and future development
of such menu-driven services.

There are a number of reasons for looking beyond the conventional menu-based
dialogue design to explore alternative and more flexible means of offering users
.access to services through an automated application. For example, an enterprise may
want to introduce new informational or transactional services that may normally not
be considered in the initial application design, such as access to services which are
infrequently requested, short-term offers or product promotions. Furthermore, some
facilities within the application may only apply to certain callers under particular
circumstances, and adding these to the listings of the core service options may render
menu structures cluttered and complex. '

One clear advantage with voice-based interfaces (as opposed to touch-tone) is that no
key-mappings for service options need to be explicitly conveyed to the user through
menus; instead of pressing a key the user can invoke a service option by stating the
name of it, and often by using synonymous expressions. This allows for a menu
option to remain active in the application but ‘hidden’ until the user requests it. Still,
callers need to be made aware about the range of options that are available to them
through the service. One solution is to introduce a short one-off system-initiated
message at a relevant point within the dialogue structure to let the caller know that the
(hidden) service option is available and how to select it. This system-initiated
message may or may not be followed by a short dialogue (e.g. requesting a yes/no
response) enabling the user to pursue or decline the offer immediately.

Previous research by the authors (Wilkie et al. 2002) identified two key dialogue
engineering issues for the design of such system-initiated proposals in human-
computer telephone dialogues: the location of the proposal in the application call-
flow; and the dialogue turn-taking strategy employed for delivering the proposal
information. In order to address these dialogue design issues, two experiments were
devised in which system-initiated proposals were introduced in the call-flow of a

? For further information on cognitive load design consideration for voice interfaces, see Cohen et al.
2004: 119-131.



speech-driven automated telephone banking service (Wilkie et al. 2002). These
proposals informed users that they could apply for an overdraft facility on their
account through the automated service by saying “overdraft” at the menu of services,
where the overdraft option was active but not explicitly listed. Participants’ (n=114)
attitudes towards the telephone banking service were measured before and after they
were subjected to this additional overdraft proposal. In sum, the results from that
research revealed that participants’ attitudes towards the usability of the service
remained unaffected by the delivery of the overdraft proposal.

Coupled with user acceptance and application usability, the future success of these
system-initiated proposals will rely largely on the users’ ability to successfully locate
and select the hidden menu option within the automated service dialogue. This paper
explores the participant performance data (task completion and navigational route
through the dialogue) obtained in the proposal location experiment described in the
preceding paragraph.

2. Method

2.1. Objectives

The results described here were obtained during an experiment in which system-
initiated overdraft proposals were introduced at three different locations in an existing
voice-driven automated telephone banking service (user attitudes towards these
proposals are presented in Wilkie et al. 2002). The characteristic of the telephone
banking service used in this research is that it is heavily reliant on menus and directed
prompts for instructing users what to say. The analysis described here focuses on the
users’ ability to infer (once they have heard the system-initiated proposal) that they
can say “overdraft” at the main menu of services --- even though this option is not
explicitly listed. '

2.2. Participants

Participants were recruited from the general public in Edinburgh. In total, 114
complete participant data sets were obtained and used in the statistical analysis.
Previous exposure to an automated telephone banking service was not a prerequisite
for taking part in the experiment, however, a significant proportion of the participant
cohort® (45.5%) stated that they had used such a service for their personal banking,
and of which eight (16%) said that the service could also recognise speech input. Five
participants had used the target application employed in the experiment (application
description is provided in the Apparatus section 2.3 below).

Participants received an honorarium payment of £20 for partaking in the research.
Participant demographics are presented in table 1. There was a bias towards the
younger age group in the sample, due to issues in the recruitment process.

* Four participants did not provide an answer to whether or not they had used an automated service.



Age 18-35 Age 36-49 Age 50+ TOTAL

Female 44 (38.6%) 5(6.1%) 15 (13.2%) 64 (56.1%)
Male  31(27.2%) 7 (4.4%) 12 (10.5%) 50 (43.9%)
TOTAL 75 (65.8%) 12 (10.5%) 27 (23.7%) 114 (100%)

Table 1. Distribution of participants by age group and gender.

2.3. Apparatus

The automated telephone banking service used in this research was modelled on an
existing real-world application which provides registered customers with access to
personal account information (e.g. balance information or recent transactions) and
enables them to perform a number of banking transactions (e.g. funds transfers or
ordering account statements). The service accepts both speech and push-button caller
input. There are no barge-in capabilities for voice inputs, which means that callers
have to wait for the system prompt to finish playing before they can start speaking.

The banking dialogue was implemented using the commercially available Nuance
(v7.0.3) speech recogniser software; it comes pre-packaged with language models and
therefore does not require training data (i.e. speaker independent). For the purpose of
the experiment, the Nuance Grammar Specification Language notation was employed
to define word string representations of all permissible speech inputs (along with
corresponding touch-button options) for each input stage in the dialogue, resulting in
hand-crafted finite-state grammars against which caller responses are then compared
to find a best match. The grammars also enable users to employ spoken natural
language input by allowing for some extraneous speech (such as “Can I have ...,
please.”); enabling multiple pieces of information to be stated at once at the main
menu (e.g. “I’d like the balance of my current account please.”); and allowing callers
to use synonymous phrases to express their requests (e.g. “balance” vs. “what’s in my
account?””). The grammar then returns the result of the recognition (i.e.
success/failure, speech/touch-button input) and a ‘semantic interpretation’ of the
caller’s response, consisting of key information-bearing words required for the
dialogue to progress to the next input/output stage.

The system setup had been used in a previous experiment (using the same banking
dialogue and grammars) and had achieved a recognition accuracy of 94.3% on in-
grammar utterances (with 4.1% rejected speech input and 1.5% misrecognitions). On
out-of-grammar utterances, which comprised 9.6% of all speech input, 22.2% were
misrecognised and 77.8% rejected.

Each dialogue stage (where input from the caller is processed) featured a generic
three-level error recovery prompting strategy with incremental instructions which
promoted speech; this meant that the first-level prompt instructions were brief, the
second-level error recovery prompt gave the caller further details about the kind of
input the system expected, and the final third-level error recovery prompt further
revealed which push-button options to use. An error could be caused by either a
silence or an invalid input rejected by the system, and callers were given three
attempts at giving a recognisable input after which the call would be transferred to a
human agent for further assistance. For the purpose of the experiment, however, the
call transfer was replaced with a message informing participants to hang up and
inform the researcher that the call had been transferred. The researcher then explained



to the participant that their call would, in real life, be transferred to a human agent
who would be able to help them with their enquiry.

The application dialogue is outlined in figure 1, showing the system prompts and user
responses for the identification and verification stage, followed by a balance enquiry.
A more detailed flow-chart of the identification dialogue (with associated error level
prompts) is included in the Appendix. The prompts were recorded in a female
Southern British English accent.

Welcome to PhoneBank Express.

“six two three, four one three, nine two one”’.

Than you. Please give me first ldentification and
digit of your secret TIN. . .
i verification of customer.
“seven”’
v

... and the third digit.
A 4 _/
Thank you.

e g

Please select balance, recent
transactions or another service.

“another
service”

In addition you can select funds

transfer, item search, order

l P statement or change TIN. Which
-

service would you like?

“balance of my current account, please”

The balance of your current account at the close of

L ‘yes” ; . 0 b Thank you for calling
Would you like another service? [— “no” ——» PhoneBank Express. Goodbye.

Figure 1. Flow-chart overview of the banking dialogue. System messages appear in boxes, and user
responses are italicised. The location of the three system-initiated proposals are marked out using grey
boxes. Abbreviations used in the flow are: TIN (Telephone Identification Number) and ID&V
(Identification and Verification).

Service options were presented to callers at the main menu in the dialogue by the use
of a two-tiered approach (these are labelled ‘Main Menu a’ and ‘Main Menu b’ in
figure 1). The first half (Main Menu ‘a’) listed the most frequently requested service
options; by saying “other services” the caller could bring up the second half of the
listing (Main Menu ‘b’). All service options were active for the caller to select at
either half of the menu. This means that users could pre-empt, or volunteer, input
information such as “order statement” already at the Main Menu ‘a’ stage (before the
option had been explicitly listed). Throughout this paper, the term ‘volunteered” will
be used to refer to this particular dialogue behaviour. The overdraft option, which was
considered a less frequently accessed service option, was active at the main menu
(both the ‘a’ and ‘b’ stage) but was not explicitly listed. This means that the caller has



to deduce that the option is available at the main menu rather than selecting it from
the listing.

Once an enquiry has been completed within the service, the caller is prompted with
“Would you like another service?”. At this stage the caller can do one of the
following: respond “yes’ to return to the Main Menu ‘a’ listing; immediately respond
which service option that they require (thus bypassing the menu listings altogether);
or respond with “no” to exit the service. The human-computer dialogue for a typical
balance and order statement task for a customer with two accounts (a current and a
savings account) are presented in figure 2.

Balance request Statement order

C: Please select balance, recent transactions or | C: Please select balance, recent transactions or
another service. another service.

U: Balance. *U: Another service.

C: Is that for your current account? *C: In addition you can select funds transfer,
U: Yes. item search, order statement or change TIN.

. : oo
C: The balance of your current account is 286 Which service would you like?

pounds and 54 pence. U: Order statement.
C: Is that for your current account?

U: No.

C: Thank you. A statement for your savings
account has been ordered.

Figure 2. Task examples of the prompt-response interaction in the banking service between computer
(C) and user (U). Turn-taking stages marked with ‘*’ can be bypassed.

An overdraft proposal was introduced in one of three different locations in the
banking dialogue. The main characteristics of the proposals are a short ‘signpost’
style prompt, embedded within the normal dialogue call flow, informing customers
about the availability of the overdraft service and how to obtain the overdraft within
the automated dialogue --- in this case, by saying “overdraft” at the menu of services.
The wordings of the proposals were optimised based on their location in the dialogue.
The first of these, referred to here as the “Welcome’ proposal, followed immediately
after the initial “welcome to PhoneBank Express” prompt. The Welcome proposal
was worded in such a way as to be general in nature and applicable to all callers:
“We've added a new overdraft facility to this service. To find out more, just say
overdraft at the menu of services”. The second proposal variant was located
immediately after a caller had been successfully identified by a valid membership
number and verified successfully using their secret TIN (Telephone Identification
Number). This version is referred to here as the ‘ID&V’ (identification and
verification) proposal. Since the caller had been identified as this point in the
dialogue, the proposal was made customer oriented with reference to specific amounts
and accounts: “You might like to know that you can have an overdraft of 400 pounds
on your current account. To find out more, just say overdraft at the menu of services”.
Finally, the third ‘Transaction’ proposal was a nested prompt that followed the
dialogue for the balance request, immediately after the amount had been played: “You
might like to know that you can have an overdraft of 400 pounds on this account. To
find out more, just say overdraft at the menu of services”.



2.4. Setup

The automated telephone banking application was installed on a PC with a PII 400
MHz dual processor and 256 MB of RAM, running Windows NT 4.0. A Dialogic
D/300SC-E1 board (a 30-port DSP-based voice board with onboard digital E-1 ISDN
telephone interface) was installed on the PC to run the telephony.

Participants were seated at a desk throughout the experiment and operated the
automated banking service using a standard landline telephone with touch-tone
buttons on the base of the telephone. Performance data were collected automatically
throughout the dialogue. System log files were used to record, for each phone call, the
system output (dialogue stage and error level) and the user input (speech/touch-tone
and recognition results). Additionally, sound files were used to record user utterances.

2.5. Procedure

On arrival, participants were greeted by a researcher and informed that they would
make some phone calls to an automated telephone banking service. No details of the
main purpose of the current research (i.e. about the overdraft proposals, mental
models of the automated service and the ability to navigate through the dialogue)
were disclosed. Prior to making their first phone call to the service, participants were
told that they could both speak their commands and use the buttons on the telephone
keypad; however, no further instructions on how to use the service (i.e. which buttons
to press or which words to use) were given. Each participant was then presented with
a sheet of paper containing their (fictitious) persona details to be used throughout the
experiment: a membership number, a TIN, the telephone number for the service and
details of two accounts: a current account and a savings account. For ethical and data
protection reasons, no personal data were used at any point in the experiment.

The participants’ tasks were to make telephone calls (four in total) to the automated
service to find and take a written note of the balance of ‘their’ current account and
then, in the same phone call, to order a statement for ‘their’ savings account. These
same two tasks were repeated for each of the four phone calls; between calls
participants were instructed to imagine that “a few days have gone by” before making
the next phone call. To encourage participants’ involvement in the tasks the balance
information changed between phone calls to the service. The first two phone calls
allowed participants to become familiar with the service functionality and their
persona details. In the third phone call, participants experienced an overdraft proposal
(participants had not been forewarned about the proposal delivery). In the fourth and
final call to the service, participants were asked, in addition to the balance and
statement tasks, to apply also for an overdraft on the current account and to write
down the result (whether an overdraft limit on their account had been obtained or
not). The experimental procedure was kept consistent and identical for all
participants, with exception of the location of the overdraft proposal in the third phone
call. Participants were allowed up to three attempts to complete each phone call. A
phone call was considered completed once the participant had successfully given a
membership number and TIN and arrived at the menu of services in the dialogue
(Main Menu ‘2’ in figure 1).

2.6. Design

There were three independent variables in this research: age group (three levels),
gender, previous exposure to automated telephone banking (two levels) and location
of overdraft proposal (three levels). A between-group experimental design was
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applied where each participant was assigned to one of the proposal conditions
(Welcome, ID&V or Transaction). The dependent variables explored were task
performance (success/failure) and the navigational route (length and strategy
employed) when selecting a service option at the main menu.

3. Results

The results analysis presented in this section was based on data entries from
participants (n=114) who had managed to successfully complete all their four phone
calls to the service’.

3.7. Dialogue flow-chart and prompts for the overdraft request dialogue

This section describes the dialogue for the overdraft request. An overview flow-chart
is presented in figure 3 and associated system prompts (for each error level of the
main menu stages) are presented in figure 4.

Initial prompts (marked ‘error=0’ in figure 4) are played by the system which then
waits for the caller to respond. Examples of caller responses are italicised in figure 3.
Diamond shapes in figure 3 indicate routes through the dialogue where an erroneous
input (silence or out-of-grammar) has been detected by the recogniser engine. The
procedure for dealing with errors is to play a message relating to the input problem
(“I'm sorry, I didn’t hear anything” for silences; “I'm sorry, I didn’t understand
that” for out-of-grammar utterances), increment the error counter, and then to play the
next error level menu prompt. Then, after three failed attempts at giving a valid input,
the caller is offered to be transferred to a human operator.

> A further three participant data sets had been excluded due to call breakouts (which are transfers to a
human agent caused by caller errors) occurring before the participant had a chance to attempt the
overdraft task in the fourth call.



The caller has been identified and has
requested a balance on the current
account and a statement for the savings

account. The dialogue continues. .. ——
> ank you for calling
> o™ PhoneBank Express. Goodbye.
if error<3 A
if error=3 \I
| error=error+1 ANOTHER ([error] — “overdraft” —
if error<3 "yf"
if error=3 —m
MAIN_MENU_A [error] “overdraft” —
]
“another
if error<3 service”

MAIN_MENU_B [error]

“overdraft” —»

if error=3
error=error+1

We can transfer you to an agent who
can help you with your enquiry.
Would you like to be transferred?

—

T
l “no”’

—

"yes ”»

l

Caller is
transferred to
human agent...

v

You can have an overdraft
of 400 pounds on your
current account. Would you
like this overdraft now?

I
“yes”

v

Thank you. Your current account
now has an overdraft of 400 pounds.

You’ll receive written confirmation
within the next few days

Figure 3. Flow-chart overview of the overdraft application dialogue. System messages appear in boxes
and system flags (error level counter) appear in diamond shapes.
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Prompt stage

Error

Prompt wording

Level
MAIN_MENU_A | error=0 Plea§e select balance, recent transactions or another
- service.
error=1 Please say balance, recent transactions or another service.
You can choose from balance, recent transactions, funds
transfer, item search, order statement or change TIN.
error=2 . !
Please say the name of the service you would like or say
help for further details.
In addition you can select funds transfer, item search, order
=0 . L .
MAIN_MENU_B | error= statement, or change TIN. Which service would you like?
Please say funds transfer, item search, order statement or
error=1
change TIN.
You can choose from balance, recent transactions, funds
transfer, item search, order statement or change TIN.
error=2 . .
Please say the name of the service you would like or say
help for further details.
HELP (played if At this point you can get the balance on your account by
caller requests saying balance, hear.a list of the latest transactions by
help” as saying recent transactions, transfer money between your
:/Ip:ﬁ\llﬂ:\alldEl;U A first time own accounts by saying funds transfer, search for a specific
and 'B") help item on your account by saying item search, request an
requested account statement through the post by saying order
statement or change your secret telephone identification
number by saying change TIN. Please select one of these
options or say help for further details.
If you would like to use your telephone keypad, for
second time | balance, press 1; for funds transfer, press 3; for order
help statement, press 4; for item search, press 5; for recent
requested transactions, press 6; for change TIN, press 8. Which
service would you like?
ANOTHER error=0 Would you like another service?
error=1 Would you like another service?
error=2 You can either say yes or press 1, or say no or press 9.

Would you like another service?

Figure 4. Prompts (with three error levels) for the main menu dialogue.
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' 3.8. Task completion
Task completion rates were based on system log data and required that: (1) the current
account balance had been played; (2) a statement had been ordered for the savings
account; and (3) an overdraft had been requested. Overall, task completion rates for
both the balance request and statement order were high (>90%, table 2). In the third
phone call to the service, participants experienced a system-initiated overdraft
proposal in one of three locations in the dialogue. In the fourth call to the service,
participants were instructed (in addition to the balance and order statement task) to
apply for an overdraft. Only 63% of participants successfully completed this request
by saying “overdraft” at the main menu (table 2).

Call 1 Call 2 Call 3 Call 4
Balance 112 (98.2%) 113 (99.1%) 113 (99.1%) 114 (100%)
Order Statement 103 (90.4%) 106 (93.0%) 109 (95.6%) 110 (96.5%)
Overdraft Request - - - 72 (63.2%)

Table 2. Task completion success rates for each of the four phone calls to the automated service.

The remaining results analyses in this section focus on issues raised with regards to
the overdraft task completion rates. Fisher’s exact tests have been used for the
statistical analyses throughout this section.

The first question is whether the location of the system-initiated overdraft proposal
had an impact on participants’ propensity to complete the overdraft task. Results
showed that the overdraft task success rates for participants were: 71.8% (n=28) in
the ‘“Welcome’ proposal group, 56.8% (n=21) in the ‘ID&V’ proposal group, and
60.5% (n=23) in the ‘Transaction’ proposal group. However, this difference was not
statistically significant (n=114, p=0.363). '

Further analyses showed that male participants (figure 5) had a significantly higher
overdraft task completion success rate overall than did female participants (n=114,
p=0.006). 78% (n=39) of male participants managed to successfully select overdraft
at the main menu; for female participants this figure was 51.5% (#=33). There were
no significant differences for overdraft task completion rates based on age group.

12
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Figure 5. Overdraft completion ratio for males and females.

In each of the four phone calls to the service, participants tended to carry out the tasks
in the order prescribed on the task sheet, i.e. balance first and then order statement.
Once the participants had completed the balance request they were faced with the
prompt “would you like another service?”. At this point in the dialogue the order
statement task could be carried out in three different ways. The participant could
volunteer the “order statement” command and thus bypass the menu listings
altogether. Alternatively, the participant could instead answer “yes” causing the
service to loop back to the Main Menu ‘a’ prompt (figure 1): “please select balance,
recent transactions or another service”. Again, here participants could volunteer
“order statement” or say “another service” in order to hear the Main Menu ‘b’ half of
the menu listing. And finally, participants could- then say “order- statement” after
waiting to hear the option being listed in Main Menu ‘b’. Based on at which point in
the dialogue “order statement” had been uttered, participants were grouped according
to their propensity to ‘volunteer’ input information. Those who had said “order
statement” before hearing it listed in the Main Menu ‘b’ in at least one of their four
phone calls were labelled ‘volunteered’ (n=39); the remaining participants were
labelled ‘not volunteered’ (n=75).

Figure 6 shows the overdraft task completion ratio, analysed in terms of participants’
volunteering behaviour. The overdraft task success ratio for the ‘volunteered’
participants (n=33, 85%) was significantly higher than for the ‘not volunteered’
participants (n=39, 52%) who had said “order statement” only after hearing it listed in
the Main Menu ‘b’ in all of their four calls (n=114, p=0.001)°. Only six participants
(15.4%) in the volunteer statement group failed to complete the overdraft task (all of
them having listened to both Main Menu ‘a’ and ‘b’).

® Similar statistical findings were obtained when using volunteering behaviour from the first two phone
calls only (n=114, p=0.002). This indicates that the system-initiated proposal had little or no impact on
participants’ volunteering behaviour.
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Figure 6. Overdraft completion ratio, based on whether participants had volunteered “order statement”
at least once during their four phone calls.

The findings above suggest that volunteering behaviour and gender have a significant
impact on participants ability to complete the overdraft task. The question therefore
arises whether or not there are any significant variations in the propensity to volunteer
input between males and females. Results showed that 42.0% (n=21) of males and
28.1% (n=18) of females volunteered statement in at least one of their phone calls,
however, this difference was not strong enough to produce a statistically significant
effect (n=114, p=0.164).

Figure 7 shows the overdraft completion ratio for males and females, split according
to statement volunteering behaviour. Within the male participant group, volunteering
behaviour did not have a significant effect on overdraft task completion (n=50,
p=0.319); some 86% (n=18) of the male volunteered subset (n=21) completed the
overdraft request compared with 72% (n=21) in the male not volunteered subset
(n=29). In contrast, volunteering behaviour in the female participant group had a
strongly significant impact on overdraft task completion (n=64, p=0.002); some 83%
(n=15) of the female volunteered subset (n=18) completed the overdraft request
compared with 39% (n=18) in the female not volunteered subset (n=46).

As described in the Participants section 2.2, about half of participants (n=50) stated
that they had prior experience of using an automated telephone banking system for
their personal banking. Of these, 58.0% (n=29) of participants with previous
telephone banking exposure completed the overdraft, compared to 68.3% (n=41) of
participants who had no previous exposure (non-significant, n=110, p=0.321). In
terms of volunteering behaviour, 30.0% (n=15) of participants with previous exposure
volunteered statement at least once during their four phone calls, compared with
36.7% (n=22) of those with no previous exposure.
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Figure 7. Overdraft task completion ratio for males and females participants, split according to
whether or not they had volunteered “order statement” during at least one of their four phone calls.

3.9. De-briefing interview responses

A post-experiment interview was conducted in which the researcher asked those
participants (n=42) who had not said “overdraft” during their fourth phone call the
following question: “Why did you not apply for the overdraft?”. 40 participants
responded to this question. One participant stated he had made a mistake and had
answered “no” to the system prompt “would you like another service?”. Out of the
remaining 39 participants, the majority (79.5%) stated that they did not say
“overdraft” as there was no such option in the main menu. Examples of actual
participant responses from this group were: “I didn’t get the option in the main menu”
and “I expected the list of options to include an overdraft option”.

The comments from the remaining eight participants (20.5%) reflected interpretation
problems beyond the issue of the main menu listing. Four of these participants stated
that they had not completed the overdraft application because they did not understand
or remember how to: “Couldn’t remember how to, was expecting to select it from the
menu”’; “Didn’t understand how to apply for the overdraft. It was not obvious from
the menu how to go about doing it”; “Wasn’t anything on the menu regarding
overdraft. Didn’t know what the keyword was to get information on overdraft, so 1
stayed silent”; and “Couldn’t remember how to. Don’t think I heard overdraft
message in the menu”. Their comments indicate that they were aware that the option
should be selectable at the menu but that they lacked the precise instructions for how
to accomplish this. Another participant stated that: “I didn’t get the overdraft message
after the balance and couldn’t remember what the third call message said about how
to get an overdraft. Tried another service option but it didn’t help”. The remaining
three participants expressed more general confusion: “It was confusing”; “I had
forgotten what to say’’; and “Didn’t understand it. Got transferred to an operator”.

3.10. Navigational strategy and route length

At each stage in the dialogue, system log files were used to record information about
participants’ interaction with the service. The log files contained details of the system
prompt played, the error level, the recognition result returned by the system and
whether the participant responded with voice or touch-tone button input. This data

15



was then used to obtain information about each participant’s navigational route
through the system.

This section is concerned with participants’ navigational route through the service up
to the point of succeeding (or failing) to complete the overdraft request task. For this
purpose, only the log data after the participant had completed the balance and
statement order tasks in the fourth phone call will be considered (this is the part of the
automated service which is outlined in the flow-chart in figure 3). Thus, the analyses
described in this section start at the dialogue stage where the caller is faced-with the
system prompt “would you like another service?” and the task at hand at this point is
to apply for an overdraft on the current account.

Participant actual responses for the overdraft request task

At this point in the dialogue, seven out of the 114 participants requested an overdraft:
four of these participants said “overdraft”, while three participants also specified the
name of the account (e.g. “overdraft on my current account”). All seven participants
had volunteered “statement” in at least one of their four phone calls to the service.
One further participant made a mistake at this point in the dialogue and answered
“no” which consequently ended the phone call; the remaining 106 participants
responded “‘yes”.

The “yes” response subsequently triggered the system prompt “Please select balance,
recent transactions or another service” (Main Menu ‘a’ in figure 3). At this point in
the dialogue, 26 participants said “overdraft”: the majority of these (73%) had
volunteered the “‘statement” keyword in at least one of their phone calls (two
participants in the volunteer group had also stated the name of the account). The
remaining 80 participants responded with “another service” which triggered Main
Menu ‘b’: “In addition you can select funds transfer, item search, order statement or
change TIN. Which service would you like?”. Participant responses to this prompt are
detailed in table 3 below.

Volunteered statement at least | Never volunteered statement
once (n=13) (n=67)
Recognitionresult | ‘ORI | overaratt | ‘overdraft | _overdraft
“overdraft” 3 - 18 -
Other menu item 0 1 3 2
Invalid utterance 3 2 4 9
Silence 1 3 7 24
TOTAL 7 6 32 35

Table 3. Participant responses, after hearing all service options in the menu (Main Menu ‘a’ and’b’).

In total, 21 participants requested “overdraft” at this point, while a further six
participants requested other items from the main menu options (five said “item
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search” and one “balance”). A further 18 participants said something which was
categorised as invalid utterances; of these 13 utterances were rejected by the system
(85% of these utterances were of the category “none” or “none of these”), three
utterances were misrecognised, and there were two cases of “another service”. The
remaining 35 participants remained silent at this point; silences constituted a
significant part (46.3%) of the responses given by participants who had not
volunteered “statement” in any of their phone calls to the service.

Navigational route length

This section details the total navigational route length for participants up to the point
of either succeeding in completing the overdraft request (figure 8), or failing to do so
(figure 9). The route length data complements the utterance analysis from the
previous section by exploring the total number of turn-taking iterations involved in
completing or failing/giving up on the overdraft task. For the purpose of this analysis,
each system-prompt-user-response sequence was treated as one unit and received a
score of ‘1’ for navigational route length. The main reason for looking at the total
route length (as opposed to actual path through the dialogue) is to reduce the number
of route permutations for participants who persisted with looping back to the menu or
trying alternative service options in order to find the overdraft. To recapitulate, only
responses following the completion of the balance and statement order tasks will be
included in the analyses, at the point where the caller is prompted with “would you
like another service?” and the task at hand is to apply for an overdraft. Responses to
this system prompt are represented by the route length of ‘1’ in figure 8 and figure 9.

Figure 8 represents the route length by participants who completed the overdraft task,
split according to whether or not they had volunteered statement in any of their calls.
A route length of ‘1’ means that participants responded “overdraft” to the system
prompt “would you like another service?”. A route length score of ‘2’ means the
participant had said “yes” to “would you like another service?”, and then said
“overdraft” at the Main Menu ‘a’ stage. Participants with a route length of ‘3’ had
said “another service” at Main Menu ‘a’ and then “overdraft” at main menu ‘b’. Most
of the participants in group ‘4’ had, before saying “overdraft”, a silence or reject and
therefore had to go through an extra prompt-response sequence in the error recovery.
The majority of participants with scores of ‘5’ or over tried at least one other service
before saying “overdraft”. For comparison, navigational routes for participants who
failed to complete the overdraft task are also included in figure 8. There was a
tendency for participants in the volunteered statement group to request the overdraft
before they had heard all the options in the main menu.
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Figure 8. The length of the navigational route for participants who succeeded in completing the
overdraft task, split according to their volunteering behaviour in the statement task. For comparison,
participants who did not complete the overdraft task are included in the ‘Never’ category far right.

The same criterion for calculating the route length described in the previous section
was used in figure 9, although instead of saying “overdraft” these participants had put
the phone down or their call was transferred to a human agent. All but one participant
(who had made the mistake of answering “no” in response to “would you like another
service?”’) chose at least to hear both Main Menu ‘a’ and ‘b’ before their call ended.
At the point of having listened to all the menu options, the majority of participants
stayed silent or tried out the “item search” service option listed in Main Menu ‘b’. In
the real service, the item search option enables customer to search for a transaction on
their account, either by giving the amount or cheque number. Participants, however,
had not received priming about the functionality of any of the service options and so
their assumption that ‘item search’ might help them with their task was a reasonable
conclusion.
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Figure 9. The length of the navigational route for participants who failed to complete the overdraft
task, split according to their volunteering behaviour in the statement task. Their phone call either ended
by hanging up, or by getting transferred to a human operator (call breakout).
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4. Discussion

Today’s speech-enabled automated telephone services typically rely on menu listings
as a means of letting callers know about the range of options that they may choose
from. An issue pertaining to the development and maintenance of such automated
services is where to suitably introduce new or less frequently requested options, an
area which has not yet been fully addressed in the current literature. The solution
proposed in the current study involves the use of hidden options which are made
accessible, but not explicitly listed, at the main menu; system-initiated proposals are
then deployed in the dialogue to inform callers about the availability of the new
service option. The purpose of this dialogue strategy is to try to encourage users to
proactively request services, rather than to passively select options from the main
menu listing.

The effectiveness and future implementation of such system-initiated proposals rely
on the user’s ability to successfully locate and select the hidden menu option. In order
to assess this, an experiment was devised in which a new hidden ‘overdraft’ option
was introduced into the dialogue of an already existing menu-driven automated
telephone banking service in one of three locations: at the Welcome, ID&V and
Transaction stage. The key finding from this experiment was that a significant
proportion of the participant cohort (36.8%) failed to obtain an overdraft; in contrast,
overall task completion rates for the menu-listed options balance and order statement
were high (>90%). This leads to the conclusion that the system-initiated proposal ---
in its present form --- is unsuitable as a method for introducing new, hidden, menu
options into the dialogue of a mass-market automated telephone service. There were
no significant differences in overdraft task completion with regards to the location of
the proposal.

The main reason for participants failing to obtain the overdraft appears to emanate
from their procedural and declarative knowledge of the automated service (i.e. how it
works and how to operate it) --- commonly referred to as the user’s mental model. A
number of factors contribute to shaping this mental model: previous use of the
service, experience of using other similar applications, information obtained from user
guides, knowledge about how speech recognition technology works and so on. The
user’s model may not always be consistent with the system’s conceptual model
(Wam 1993), an issue observable in the current experiment with the concept of
hidden menus. The de-briefing interview revealed that the dominant interpretation of
how to operate the automated service was to select an option from the main menu;
and participants did not say “overdraft” because there was no such option in the menu
to choose from. Furthermore, the navigational route length indicated that participants
did not simply hang up once they had determined that the overdraft option was not
included in the main menu: most participants looped through the main menu more
than once before giving up. Essentially, these participants knew what they had to say,
and where in the dialogue they should say it, but were prevented from doing so due to
their failing to extrapolate beyond' their ascribed strategy of selecting options from the
menu. In fact, their conviction was so strong that they did not even consider
attempting to just say “overdrafi”’. These findings suggest that hidden menu options
introduce dissonance in the user’s mental model of the service.

This finding about the user’s mental model of the service is interesting, but hardly
surprising, considering that the concept of menu selection is enforced in most of
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today’s automated telephone services. A closer examination of the navigational path
length for participants (#=72) who had managed to complete the overdraft task further
suggests that the concept of menu selection featured more prominently overall and
that the hidden menu option therefore caused confusion: 23 of these participants
(31.9%) had at least one extra turn-taking iteration (silence or chose an alternative
option) after having listened to all options of the two main menu halves. What, then,
enabled some participants to succeed with the overdraft request in the dialogue where
others failed? The experimental results suggest that there were two major factors at
play: volunteering behaviour and sex differences.

The first of these two --- volunteering behaviour --- derived from participants’
propensity to say “order statement” during the first half of the main menu (before they
had heard the option listed). The experimental results showed that participants who
volunteered the statement keyword also were more successful at completing the
overdraft task, which in turn suggests that they were less likely to abide by the main
menu listings. The reason behind this kind of volunteering behaviour is not clear, but
the results indicate that their approach may have been ‘accidental’ rather than
strategic in that they may not have been fully aware that they did not always wait for
the option to be listed in the main menu before selecting it; this is supported by the
finding that six participants who volunteered “statement” in at least one of their calls
did not volunteer the “overdraft” keyword. One possible explanation behind this
behaviour is that these participants’ responses were triggered by the task instructions
presented on the priming sheet, rather than by the menu options in the system
prompts. Based on the experimental findings, it is not possible to determine whether
or not the volunteering behaviour would feature in real-world use of the automated
service.

The second contributing factor to overdraft success/failure in the experiment concerns
user gender differences: the fact that, unexpectedly, significantly more male than
female participants managed to complete the overdraft task. The impact of gender
difference on overdraft task success was particularly noticeable when taking into
account statement volunteering behaviour: the link between volunteering behaviour
and overdraft task completion was stronger in the female participant group then in the
male. In other words, there seemed to be a trait prominent more so in the male
participant group which facilitated the completion of the overdraft request. These
findings are interesting and suggest that male and female users may have different
abilities or traits, or that they may adopt different problem solving strategies when
operating automated telephone services. Psychometric analyses were outside the
scope of the current research and therefore the underlying factors responsible for this
behaviour could not be identified.

4.11. Limitation and future study

The findings from the current research have laid bare some interesting facts in terms
of the usability of menu-driven automated telephone services, but have also generated
further questions regarding issues surrounding individual users’ abilities to operate
such applications. The purpose of this section is to highlight these issues and to guide
a research direction for further study.

The first issue to be considered is, in light of the low rate of successful overdraft

requests, the use of hidden menu options as a means for introducing new options into
the service. A perhaps obvious solution to the user’s problem (male or female) of
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obtaining an overdraft would be to simply add an overdraft option to the main menu
listing. Using this approach, the purpose of the system-initiated proposal would then
be reduced to notifying callers that a new service option has been added, or to
advertise particular features pertaining to the new option that may be of interest to the
caller. This approach was employed in a follow-up experiment (unpublished results)
which employed a similar setup, and resulted in all participants successfully obtaining
an overdraft. However, adding service options to the main menu in this way is not an
ideal solution as it will render listings longer and more cluttered. An alternative
method would be to keep the overdraft option hidden, and instead revisit the contents
and wording of the system-initiated proposal. A suitable approach would be to use the
proposal to resolve the primary cause for participants’ failing to obtain an overdraft,
1.e. redress their erroneous assumption that only service options listed in the main
menu can be selected. In this case, the proposal would be used to ‘educate’ users that -
-- although the overdraft option is not explicitly listed in the main menu --- it can still
be accessed by saying the “overdraft” keyword. Altematively, in the dialogue
explored in the current research, the Main Menu ‘b’ listing could be reworded to
instruct users about extra options; for example, a more open-ended “or just tell me
which service you are interested in” may encourage callers to volunteer input rather
than select it from the menu of ‘core’ options. There is opportunity for further
research in this area, as each such new proposal design needs to be assessed in terms
of its impact on service usability, user attitudes and task completion.

Secondly, the current experiment results identified that the caller’s mental model of
the service (i.e. strictly selecting options from a menu) prevented them from
completing the overdraft request. The underlying factors behind such mental models
~were, however, not fully addressed in the experiment. It is suggested that future
studies into hidden menu options should also probe the mental models amongst
participants who succeeded in obtaining the hidden option to complement the data
from participants who failed to do so. How did these participants reason? Were
participants, who volunteered input rather than selecting it from the menu, aware that
they did not always wait to hear the option first? What exactly prompted them to
request the overdraft? Furthermore, the demographic data captured in the current
experiment was limited; more detailed information about the type of telephone
applications participants experienced in real-life and the frequency of use would need
to be obtained in order to provide a full account of the potential impact that
habituation effects may have on users’ mental models. Such data could then be used
to explore if there is a link between habituation effects and user strategies for
operating the automated services (e.g. the tendency to volunteer input or select
options from menus).

Thirdly, and perhaps most prominently, are questions raised by the gender differences
revealed in the current experiment. In order to understand the full significance of the
impact of gender differences on the usability of automated services, and in order to
establish whether or not there is a link between cognitive ability and task completion,
further research is necessary. There are standardised psychometric tools available that
can be used to measure differences in cognitive abilities (e.g. spatial ability, verbal
ability, problem solving skills) and which have been applied in previous research into
automated telephone services. For example, Foster et al. 1998 noted that the level of
user’s spatial ability affected how participants rated the mode of data entry (touch-
tone buttons, isolated and connected word recognition for speech input). Goldstein et
al. 1999 found that task completion times varied according to spatial ability and
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prompt strategy: a guided (menu) prompt strategy seemed to better suit participants
with low spatial ability and the open (“what do you want to do now”) prompt strategy
was more suitable for participants with high spatial ability. Research into differences
in cognitive ability between men and women has met with some controversy (raising
1ssues whether the differences are due to biological or social factors) and the
significance of such findings has often been disputed. However, it is generally
accepted that men, on average, are better at a range of spatial skills than are women;
whereas women are better at some tasks requiring memory for the location of objects
(Kimura 1999). Evaluation of participants’ cognitive skills was outside the scope of
the current experiment. It is suggested that future experiments, which aim to explore
participants’ ability to locate hidden menu options, also include an element of
psychometric evaluation.

The findings from this research (mental models, volunteering behaviour, menu
navigation, sex differences) extend beyond the domain of banking dialogues and are
relevant to the design of a range of menu-driven automated telephone services. In
speech-enabled applications, menus may facilitate the interaction for novice or
infrequent users by promoting a step-by-step interaction, but can also render the
interaction in speech-driven applications unnecessarily stilted and long. The challenge
to designers of such applications is to strike a balance between restricting the user
inputs and at the same time conveying to the user a conceptual model which allows
them to fully exploit the strength and flexibility of the speech recognition technology.
With the automated telephone services becoming ever more ubiquitous in society, and
with the increased application of speech recognition in such services, this is a research
domain well worth exploring.
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Figure 10. Flow-chart for the identification process in the banking dialogue. Diamond shapes show
system checks and recognition stages. System prompts are enclosed in rectangles.
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Prompt stage

Error Level

Prompt wording

WELCOME n/a Welcome to PhoneBank Express.
MEM_NUM | error=0 Please give your membership number now.
error=1 Please give your nine digit membership number now.
Your membership number has nine digits and is printed on
your membership card. You can either say the nine digits
error=2 .
or enter them on your telephone keypad. Please give your
membership number now.
MEM FAIL valid=1, 2 I’m sorry, that membership number doesn’t match our
- records. .
TIN 1 error=0 Please give the [X] digit of your secret TIN now.
error=1 Please just give the [X] digit of your secret TIN now.
You can either say the digit or enter it on your telephone
error=2 keypad. Please just give the [X] digit of your secret TIN
now.
TIN 2 error=0 ...and the [Y] digit.
error=1 Please just give the [Y] digit of your secret TIN now.
You can either say the digit or enter it on your telephone
error=2 keypad. Please just give the [Y] digit of your secret TIN
now.
I’'m sorry, there seems to be a problem so I’ll need to ask
MISMATCH match=1 you for your membership number again. You can either
say the digits or enter them using your telephone keypad.
I’m sorry, this is the second time I’ve been unable to
match=2 match your responses against our records. Please call back
after checking your details.
I’m sorry, as this is the third time I’ve been unable to
match your responses against our records, we’re
MEM BLOCK | match=3 susI,)endmg your use of the service f_qr your own security.
- We’ll send you a new personal identification number
shortly so you can call the registration line and re-register
to use the service again.
SIL/REJ silence I’m sorry, I didn’t hear anything.
reject I’m sorry, I didn’t understand that.
THANK n/a

Thank you.

Figure 11. Prompt recordings used in the identification and verification process.
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Abstract

System-initiated digressive proposals may be used to introduce new and unexpected
information into automated telephone services. These digressions may be viewed as
particularly pronounced forms of unsolicited interruptions as they contain information not
directly related to the caller’s intended activity. In human-human conversation, interruptions
are considered to be speech acts which intrinsically threaten both the positive and negative face
wants of the addressee and conversants adopt specific verbal strategies to mitigate the negative
impact of their interruptions. A question therefore arises whether the introduction of face-
redressive expressions, based on human—-human conversational strategies, into the design of
system-initiated proposals in automated services can mitigate the negative impact of the
interruptions. A usability experiment was conducted to examine the effectiveness of three
contrasting politeness strategies for system-initiated digressions in a mass-market telephone
banking dialogue using speech recognition technology. Participants (N=111) experienced
these proposals while using the automated service to perform banking tasks. Results indicated
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that all these system-initiated digressions—irrespective of politeness strategy employed—had a
negative impact on the user attitudes towards the service. This paper reports these results and
explores participants’ perceptions of the politeness styles and registers employed in the system-
initiated proposals.

© 2004 Elsevier Ltd. All rights reserved.
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1. Introduction

Speech recognition technology is increasingly used in the mass-market domain of
self-service telephone applications. Compared to their push-button counterparts,
applications which use spoken language input offer users a more natural and flexible
way of interacting with a computer-based system. However, the system messages and
the turn-taking in these speech operated applications often still resemble those found
in push-button operated services in that they follow a rigid prompt-response
sequence where the input options are presented to users in the form of vocal menus
and explicit instructions about what to say. The dialogue between the human user
and the automated service in such applications typically follows a pre-defined script
involving a fixed turn-taking structure (the computer prompts then the user
responds) and valid user responses are restricted by the capabilities of the speech
recognition grammar. Users of these mass-market applications can expect a
controlled and predictable interaction with the computer in a dialogue that does
not change between phone calls.

Mass-market automated services are primarily designed to handle task-driven
conversations within a narrow topic domain, such as flight information, banking
account transactions or cinema bookings. The user of such services typically expects
the interaction to be restricted to the chosen topic and task at hand and that the
computer will cooperate fully to complete the goal of the call. Fixed turn-taking,
goal-driven, prompt-response interaction has become the conventional way of
designing automated self-service telephone applications. It is not common practice
for an automated service to initiate an interruption or launch into new topics, a fact
which may explain why such dialogue behaviour remains largely unexplored in the
current literature for human-computer spoken interaction. The possibility of
deploying system-initiated digressions in human—computer conversation raises new
and interesting dialogue engineering issues regarding the design, usability and
acceptability of such applications.

The research described in this paper explores how system-initiated digressive
proposals may be used to disseminate unsolicited financial information in a speech-
driven automated telephone banking service. These proposals work by interrupting
the user and suspending the regular dialogue turn-taking for the duration of the
informational message. The key issue examined in this research is how politeness
strategies (considered an important factor in the choice of vocabulary in
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human-human dialogue interruptions) may be employed to influence the impact of
such system-initiated digressive proposals on user attitudes.

2. Motivation

Whilst the capability of speech recognition technology is continuously improving,
the need still exists for the system messages (or prompts) to be designed to control
for the range of user inputs that can be accepted by the computer (Bernsen et al.,
1997). Much of the dialogue design for mass-market automated telephone services is
centered around making the interaction fit the technology at hand, relying on explicit
instructions and error recovery strategies in order to guide users as to what to say,
how to say it and when to speak. In mass-market applications, menus in the form of
explicit list selections are usually employed as a method for informing users
(especially novice users) about the range of services available to them. Once such
automated services have been designed, implemented and launched, changes to the
dialogue turn-taking, menus or prompts can be costly, can result in c